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A Wisconsin newspaper states that a
“double explosion gasoline engine” has been
invented. It adds that the “engine is on the
same principle as a steam engine.”

It is said that a make and break igniter
has been used recently on a motor operating
at a speed of 3,000 r.p.m., there being no dif-
ficulty in securing proper ignition under the
conditons.

In this season of anti-freezing mixtures
we note that at least one of the automobile
companies is advocating a compound which
will remain fluid at 10 degrees below zero,
will not crystalize, will not injure the metal,
etc, An oil that answers the sume descrip-
tion, and which has been highly reconimend-
ed for the use is an ice machine oil, which
will stand a very low temperature without
congealing—as it is a low cold test oil.

With the assembling of Congress .thete .
has arisen considerable ag‘ﬂahqn 65 ‘the- sib;
ject of low-taxed alcohol for m«.‘gusu-m‘ uses.
There is before Congress a“bill.¥ndwa, 48
the Boutelle free alcohol bill, *¢§; Which we
referred last year. This bifl;#F passed; will
provide that alcohol used for manufacturing
and industrial arts, shall be fre of tax when
suitably denaturized. European nations
have all passed such laws, and have accord-
ingly profited by the use of low-priced alco-
hol for industrial uses.

The Department of Agriculture has re-
ported that untaxed alcohol could be profit-

ably sold in this country for 15 cents per
gallon, and several authorities have stated
that it could be furnished at as low as 10
cents per gallon. There are thousands of
uses to which such alcohol can be put with
profit to the people of the United States.
Among these is that of fuel for internal com-
bustion engines, In view of the increasing
price of gasoline during the last five years,
the ultimate probability of our having to use
some other liquid fuel has frequently been
under discussion by those interested, Alco-
hol offers at least a partial solution, but n
order to be cheap enough for this use it must
be freed from the tax at present placed upon
it. We hope that the Boutelle bill will be
passed at the present session of Congress,
and its passage is not at all unlikely in view
of the efforts that are being put forth in the
matter,

One hundred persons in an Indiana town
-.recently petitioned the Town Council to
“pags an ordinance prohibiting the installa-
tion of a gas engine within “hearing dis-
tance” of a residence in the town. Later
, the Council appropriated $20, which was
placed at the disposal of a committee to
“investigate and experiment and ascertain
the proper method of procedure necessary to
muzzle the exhaust from gas engines.”
This town is in the midst of the Indiana oil
fields, and we are surprised that the Council
and 100 citizens of the town should be so
far behind the times as to find it necessary
to appropriate $20 to learn how to muffle a
gas engine properly.
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THE COST OF NATURAL GAS OPERATION.
By ALBERT STRITMATTER

The prospective user of a gas or gasoline
engine naturally desires to know in advance
about what it will cost him for fuel to oper-
ate his engine. He is usualy told that on
gasoline it will not exceed a gallon per H. P.
per ten hours, on natural gas it will not ex-
ceed about 15 cu. ft. per H. P. per hour, and
on artificial gas about 20 to 22 cu, ft. per
H. P. per hour. These apply to engines on
full load, and on less than this there is a
gradual increase in consumption per H. P.
as the load decreases below the full load.

It is not always possible to secure infor-

H. P.of Engioe, Ino ...t a1 1o 1t ww s
No.of BOgine-......ooccvenvn oo W k44 18t
Towml H. Pooovieriiinn crvnrn ones 114 118 34
Totals bours mp, per day........ ™ BY bt}
Total coat for gae, por mo...... M 8 o0 75 1B ]
Average B, P e.ld 10.87 ;%]
Aversgtbours per duy .......... &7 T4 10
Aversge monthly coss per H. P. #.T0 p LT §3.410

haust is used, which permits part of the
burned gases to escape through this port,
instead of the exhaust valve, The engina
takes in a fresh charge of air, when cutting
out charges, thereby scavenging the cylin-
der instead of sucking back exhausted gases
as is the case with nonscavenging engines.
Electric and tube ignition are supplied on
the engine, but the writer has not data as
to whether the latter was used on any of the
engines in question. Natural gas, costing
2% cents per thousand cubic feet, was used
for fuel,

5w M i1 @ =0 Towal
oy ] 3 3 | 24
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+One ongloe ren bus oae hone per day, add two bal two bours. +0oe e::lne mo bot two bours per sy, and one but four hours.

1004 sngine ran but five bours per AsY.

mation as to the cost of operation of engines
under actual conditions of installation. That
is, the prospective customer may feel that
the cost of operation when under the super-
vision of experts is not as much as it will
likely be under his own less expert care.

The engines, the cost for fuel for which
is given herewith, were not in the hands of
experts. It is not known exactly what
power they were developing, for they ar=.
rated at the power at which they are sofd.’
It is not known just how many hours each
day each one operated, but this is known
very closely, as it was known in each case’
what the working hours of each plant were,
It is not claimed that the figures are any in-
dication of what may be done under expert
service, but that they are the actual figures
secured from engines installed and running
under ordinary conditions.

First, as to the engines themselves. They
were all of the four-cycle type, governing
on the hit and miss plan. An auxiliary ex-

nersn but two bonrs aod cos bul cos sod & baif bre.

These figures show a cost per H. P, per
month so low that no engine manufacturer
would guarantee them. Assume a guaran-
teed fuel consumption of not to exceed 1§
cubic feet of natural gas per H. P. per hour.
This would mean 150 cubic feet per day of
10 hours, or 3,900 cubic feet per H. P. per
month of 26 days. At 25 cents per thou-
sand cubic feet this would mean g7.5 cents
per H. P..pov juenth, which is the guaran-
tesd mz-dirqum: cate on full load.

< The fipuces: given in the accompanying
tabie«shoW-a‘bout half this guaranteed maxi-
mum-. rate...We must assume that the
figures are’ vorrect, for the engine manufac-
turer, as well as the ugers of the engines.
stand back of them. The low cost must,
therefore, be due to the fact that the engines
were running on less than full load, which
is as should be.

But there was considerable difference be-
tween the various engines of the same size,
For instance, one 40 H. P. engine cost
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$13.50, another $20 and another $30, while
one of the 80 H. P. cost $30 and the other
$36. This was largely due, no doubt, to the
difference in actual load carried by the en-
gines, for each of those just mentioned ran
10 hours per day.

The value of these figures lies, not in
their statement of actual costs in any indi-
vidual case, but in showing that under ordi-
nary cases there should be a much less fuel

bill than would be indicated by the maxi-
mum amount which the engine makers are
willing to guarantee. In this case 57 en-
gines, aggregating 1,664 H. P., are consid-
ered, and the average among them should
be worthy of consideration, Is it any
wonder that manufacturers of gas engines
advertise that the engines will pay for them-
selves in a year or a year and a half when
operating under such conditons ?

‘PEAT GAS FOR

GAS ENGINES.

The superior inherent economy of the gas
engine over the steam engine, and the prev-
alence of peat deposits in the Austro-Hun-
garian Empire, have naturally turned the
attention of Austrian technical men to the
possibility of employing gas made from peat
as a fuel for gas motors. So far as the
production of gas from peat is concerned,
the chief difficulties lie in avoiding the for-
mation of tar and in achieving economical
working. According to Herr E, Huben-
dick, who discussed the matter recently in
the Austrian Metallurgical Journdl, if tar is
formed, it has to be separated, with conse-
quent loss of heating power and complica-
tion of the plant. On the other hand, if gas
is made without tar, it is difficult to attain a
sufficiently good working duty in the gen-
erator. A Deutz plant ﬂ::@ld&x:&mrghds

peat of a calorific power of 6300 B.T.U. per
pound shows a 50 per cent greater cost for
the development of power when used as
solid fuel to generate steam than when gasi-
fied for use in the gas engine. As to wheth-
er peat gas can compete with semi-water
gas, anthracite, or coke, the author consid-
ers this a question of locality. On the
Austrian sea board, anthracite is the most
suitable fuel; but in the interior peat gas is
the cheapest source of power. The cost of
installation is about the same for steam or
gas power ; but the maintenance charges are
lower with gas engines than with steamn en-
gines. Gas which will serve for motor use
can be made without difficulty from peat,
and the generator may be used when con-
vement for other fuel,

shown a consumption per ‘H. yigh l;odr of 2. 8 e 'The gasoline engine has been put to many

pounds of cut peat contammg*fé §pé1; cqrrt

* *a” o

of water. With a Koerting geaesajor, fcu'

varied uses, and has made possible many
poutfits (especialy in portable service) that

peat fuel, it has been foung, l‘ﬁo-ﬁon? o > would never have been built except with a

surhption varies per H.P. hour from 6.2 to
1.65 pounds, according as the caloriflc pow-
ef ©f the peat ¢hanges from 2250 to 9000
B.T.U. per pound. The calorific value of
moor peat is 7740 B.T.U. per pound, of
meadow peat 9ooo, and of bog peat 8460 in
the anhydrotis state, or with 25 per cent of
moisture present, 5525, 6480 and 6063
B.T.U. per pound respectively. Average

.nine men for three days.

gasolme engine to deliver power, A New

‘ork construction company has built a port-
able cable hauling device which enables the
telephone company to draw in §,000 feet of
cable daily, a task which formerly required
The device con-
sists of a 7 H.P. gasoline engine mounted on
a specially constructed wagon with the nec-
essary friction clutches, drums, ete,
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ENGINE

MODERN TWO-CYCLE VS.

FOUR-CYCLE GAS
PLANTS.

By FRANK C. PERKINS

It is now generally conceded that the
four-cycle double-acting gas engine has the
same advantages over the single-acting
four-cycle internal combustion engine as the
double-acting steam engine has over the
single-acting steam engine. Until recently
high-power gas engine engineers were not
in favor of using stuffing boxes, and this,
without doubt, retarded the development of
the double-acting gas engine of both the
two-cycle and the four-cycle types. The
modern high-power gas engine of the two-
cvele, as well as the four-cycle types, are
now beyond the experimental stage, being
designed with efficient stuffing boxes prop-
er lubricating systems and efficient cool-
ing arrangements for the pistons, valves and
cylinders.

The Koerting two-cycle engine repre-

sents one of the best constructions of this
type for large powers, is highly efficient
and is claimed by prominent engineers to
possess many advantages over the double-
acting four-cycle engines. The confidence
of eminent American engineers in two-cycle
gas engines of large powers is demonstrated
by the fact that the largest steel plant power
houses in the world at Buffalo, N. Y., are
being equipped with these engines by the
Delavergne Machine Co., of New York,
the total capacity being 40,000 H.P.

The largest steel plants in America, as
well as in Europe, are now utilizing the
blast furnace gases for operating high-
power gas engines in the steel piant power
houses, not only for generating the neces-
sary current for operating the various elec-
trically driven machine tools, but also for
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driving the great blowing engines which
until recently were operated by steam en-
gines supplied with steam from boilers
which utilized the waste blast furnace gases
as a fuel.

At the Lackawanna Steel Works, in Buf-
falo, N. Y., one power house is being
equipped with sixteen 2,000 H.P, gas en-
gines driving blowing engines, while the
electric power plant include eight 1,000 H.P,
double-acting gas engines of the Koerting

tvpe, driving electrical generators of both -

the altermating and direct current type.
Many engineers of prominence are just as
strongly in favor of the four-cycle gas en-
gine, claiming this type to be far more satis-
factory in every way for large powers. Ina
comparison between the two-cycle and four-
cxcle systemns, the American engineers con-
structing the Nurnberg double-acting four-
cvcle gas engine make the following state-
ment :

“The two-cycle, or Clerk cycle, system
possesses features which at first glance ap-

pear to offer numerous advantages. The
distribution of effort attained with a cylinder
of this cycle, if double-acting, is exactly the
same as that attained with a double-acting
steam cylinder; consequently to obtain an

‘impulse at every stroke only a single work-

ing cylinder of the two-cycle double-acting
type is required, as compared with two
working cvlinders necessitated by the four-
¢ycle double-acting system.

“To attain this two-cycle action the
products of combustion must be discharged
from the working cylinder and a fresh
charge of gas and air admitted to same, dur-
ing a very small fraction of the time of each
stroke; while with the four-cycle system,
one full stroke is _available for the driving
out of the products of the previous combus-
tion and another full stroke for the drawing
in of the fresh charge. The air and gas for
a two-cycle gas engine must, prior to the
opening of the admission valve, be subjected
to the pressure necessary to insure their snf-
ficiently rapid expulsion, by them, from the

@ Horwepower Four-Cycle Engine.
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working cylinder, of the products of the
previous combustion. For this purpose it is
necessary that, in addition to the working
cylinder of the engine there be provided a
gas compressing cylinder and an air com-

pressing cylinder each with its piston and.

driving mechanism, its valves and valve
gearing. For the same distribution of pow-
er, therefore, the four-cycle double-acting
gas engine requires two working cylinders
which, in all their details, are exact dupli-
cates one of the other; while the two-cycle
double-acting gas engine requires three

Nurnberg Valve Gear

cylinders, cach with its piston, gearing,
valves, etc,, and each differing from the
other two.

*‘In the compressing cylinders of the two-
cycle engine the air and gas are subjected to
a pressure of eight to ten pounds per square
inch, and as they are admitted into the work-
ing cylinder at a moment when this is open
to the exhaust and opposes to them no back
pressure, other than that due to the friction
of the exhausting products of combustion
through their passages; the pressure in the
inflowing air and gas merely spends itself
in velocity, and the power consumed in sub-

them to this pressure is, therefore,

absolutely lost, so far as power develop-
ment is concerned,

“Careful tests prove that under favorable
conditions at normal speed the power con-
sumed by the air and gas compressing cylin-
ders of a modern two-cycle double-acting
gas engine amounts to about 13% of the
normal indicated power developed in the
working cylinder, and that, provided the
speed remained constant, this power con-
sumed by the pumps also remained con-
stant, even though the load upon the engine
decreased to its minimum. In other words,
leaving out of consideration the purely me-
chanical losses resulting from the friction of
the moving parts of the engine, the two-
cycle double-acting gas engine to develop
1000 LH.P. must actually develop in its
working cylinder 1130 ILH.P.; the same en-
gine when working at half load, that is, de-
veloping 500 LH.P. must actually develop
in its working cylinder 630 1.H.P., this be-
ing cquivalent to an indicated efficiency of
only 70v4%. Under lower loads the ef-
ficiency of the two-cycle engine would, of
course, rapidly decrease still farther. Re-
sults slightly better than this have been ob-
tained under conditions especially prepared
for the test; but it is also a fact that trials,
the correctness of which is beyond question,
made on a most modern two-cycle double-
acting gas engine under conditions of actual
operation have shown a lost power double of
that mentioned above. It is true that by the
application of somewhat complicated mech-
anism the I.I.P. absorbed by the gas pump
niay be somewhat reduced, as the load upon
the engine decreases and the quantity of gas
to be delivered into the working cylinder
diminishes ; but as this arrangement would
affect only the gas compressing pump and
that only at under loads it is very question-
abte whether the slight increase in efficiency
obtained thereby would warrant the com-
plication. i

“As compared with the above the dia-
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grams from a four-cycle double-acting gas
engine show a lost work of from 21% to §%
of the normal indicated power developed in
the working cylinder; thus a four-cycle
double-acting gas engine to develop 1000
1LH.P. must develop in its working cylin-
der 1035 I.LH.P.; the same engine when
working at half load, that is, developing s00
I.H.P., must develop in its working cylinder
535 I.LH.P, this being equivalent to an in-
dicated efficiency of about 934 %.

“As previously stated, no attention has
been paid, in the above calculation, to the

~under pressure into the working cylinder of

a two-cycle gas engine, at a time when the
exhaust passages are open, is very liable to
result in the loss of unburned gas through
the exhaust ports in the cylinder wall, such
loss being entirely impossible in a four-cycle
machine into the working cylinder of which
the gas is drawn by the working piston it-
self, and at a time when the exhaust valves
are tightly closed.

““¥Yet another consideration in favor of the
four-cycle double-acting system in prefer-
ence to the two-cycle double-acting system is
the greater difficulty of lubricating the cylin-

Nurnberg Double-Acting Engine.

purely mechanical efficiency of the engines,
so far as it is dependent upon the friction of
the moving parts. In engines of both sys-
tems the reciprocating parts would be of ap--
proximately the same weight and subjected
to about the same pressures. The sole dif-
ference between engines of the two systems
which would affect their rmechanical ef-
ficiency is, therefore, the difference between
the internal friction of the two compressing
pumps with their moving parts belonging to
the two-cycle machine, as against that of the
second working cylinder and it is not to be
supposed that the former -would be any less
than the latter.

“The fact that the gas must be forced

der of the latter machine. The piston of the
two-cycle engine, in consequence of its func-
tion of exhaust valve, must have a length
almost equal to the stroke of the engine, and
passes over the exhaust slots in the cylinder
wall immediately after these slots have been
swept over by the hot exhausting gases, and
at its maximum piston speed.”

The accompanying illustration shows the
double-acting four-cycle engine constructed
by the Gas Motoren Fabrik Deutz for the
power plant of Fried Krupp for use on blast
furnace gases at Essen a.d. Ruhr, while the
accompanying drawing shows the details of
construction of a Nurnberg engine and
valve gear.
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GAS ENGINE SPECIFICATIONS.
By A. A. ANDREWA.

Some months ago a gas engine manufac-
turer was called several hundred miles to
figure on a fairly large-sized engine. The
bid was to be placed through the architect
for the building and specifications had been
drawn up covering the entire building and
machinery. The engine manufacturer was
asked to bid on the engine alone, He asked
to see the specifications and on reading them
over said at once that he could not submit a
bid. When asked why not, he called the at-
tention of the architect to the fact that the
specifications called for a vertical engine,
throttling governed. The engine he built
was a horizontal, hit and miss governed en-
gine. The architect at once recognized the
error of the specifications, which were so
worded, in addition to the above specifica-
tions, that but one make of engine could be
received under the specifications.

We recently received elaborate printed
specifications from a city engineer in the
East, covering a water works plant. About
the same class of limitations on the gas en-
gine were made as in the case just referred
to. We know of but one make of engine on
the market that would answer the descrip-
tion. And yet the engineer thought that in
sending out his specifications he was invit-
ing competitive bids. As a matter of fact,
but one engine could be supplied if the
specifications were adhered to.

More than one architect has admitted
under such circuinstances that his specifica-
tions were copied from a catalogue, and
that he did not know how to draw up speci-
fications which would permit of competition,
and vet compel all bids to be for the same
work. It is intended in this article to bring
out some of the points that might be covered
in such specifications.

In the first place, unless the purchaser of
the engine has determined that he wants

nothing but a certain type of engine, it is
unnecessary for him to specify in detail the
type. If he will have nothing but a mutti-
cylinder vertical engine, it is all right to
specify it. But if he wishes bids on hori-
zontal engine, he can not secure them by
specifying a vertical engine.

Ordinarily an engine manufacturer ob-
jects to guaranteeing that his engine “will
do the work required,” and makes the objec-
tion that if he guarantees his engine to de-
liver so many brake horsepower that is all
that should be necessary. The purchaser of
the engine should determine what size en-
gine he needs, and then have bids on en-
gines of that power,

Matters such as style of ignition, size of
bore, stroke, piston speed, etc., need not be
covered in the bid unless the purchaser has
some preference. It is often desirable, how-
ever, to specify approximately the speed of
the driving pulley, or else state that it should
be of sufficient speed and size to connect
properly to a certain driven pulley, which is
to run at a given speed. If connection is
made by a clutch or friction cluch pulley it
should be so stated.

The location of the engine, tanks, etc.,
should be specified ordinarily, as the amount
of piping, belt, etc., is determined by such
locations. Not only this, but certain room is
usually set aside for the engine and it is
sometimes inconvenient and interferes with
other plans not to have this followed out.

Of course, if no water tank is required it
should not e specified, but the specifications
should call for connecting to city service
pipes or whatever provision is made.

There should, of course, be specifications
relating to the first-class material and work-
manship, as well as such guarantees as to
fuel consumption, speed regulation, defective
parts, etc., as may be desirable. The main
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thing to avoid, however, in justice to all
parties concerned, is the specifying of items
which are unnecessary or not particularly
desired, and which, if prescribed, prevent
other types from being entered. The writer
has a set of specifications before him in
which the diameter of the cylinder walls, the
bore and stroke of the cylinders, the shape
of the bed, etc., are specified. Under the
head of lubrication it is stated that all bear-
ings shall be properly lubricated, and it then
goes on to specify exactly where lubricating
cups, etc., shall be placed.

The object of specifications, where they
are used, is to secure a uniform quality of
work and material covered in the estimates.
If the competing parties have to guarantee
only “to do the work required” ome man
may figure on a much larger engine than
another. To secure bids on the same size
engine, the power rating is specified. The
specifications, therefore, should cover exact-
ly what is required, but should not make
limitations which merely cut out certzin en-
gines, unless the purchaser desires not to
consider bids on such engines.

GAS ENGINE THEORY AND PRACTICE.

Readers of the American Machinist have
long been interested and have profited by
the articles over the name of W, Osborne.
Occasionally he starts out with a statement
of apparent truth and leading toward a cer-
tain conclusion. Next follows a story
which shows how completely wrong was
vour acquiescent acceptance of the inten-
tionally doubtful statement with which he
started out. The regular reader of W, Os-
borne finally comes to the state of accept-
ing no initial statements, but waiting until
the end to see where the argument leads.
And as a rule, the conclusions arrived at
are sound and sensible,

In a recent talk on gas engines he makes
the following rematks:

The theory of the gas engine seems very
simple. It is only necessary to draw in a
mixtut:e of gas and air, compress it some-
what, explode it, let it expand (doing work
while it is expanding), exhaust it and re-
peat the series. Certainly, certainly. That
is very simple ; anyone can understand that.

For all of its simplicity it seemed won-
derfu] when finally, after hard and continu-
ous pulling on the flvwheels, that first en-
gine did consent to make a few revolutions.

There were several wonderful things about

it. It seemed wonderful that it would run
at all. It seemmed wonderful the way it
would refuse to run at all. It seemed won-
derful that having started to run nicely it
would not run forever if it was not stopped.
In looking back it seems wonderful to think
of the number of now simple things that we
did not know about that engine.

As I held a position where I was to an
extent responsible for the making and run-
ning of these first oil country gas engines,
T can give you at first hand some of the
experiences of a corporal of industries.

Most mechanics who dea’t give up and
get drunk when things go wrong, try to
think of something to do when they get into
trouble that will get them out, and I tried
to think out that gas engine.

In the first place, there must be some
relation between the volumes of gas and of
air, They must be gotten into the cylinder.
They must be kept in, They must be com-
pressed. They must be ignited. They must
be gotten out. This engine ignited with a
hot tube, and it must be heated, and kept
hot. After some particularly mysterious
and vexatious development with the engine,
the theory would be gone over and over, but
I always seemed to get back to the same
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place, and then I would try to think which
of these conditions it was that I was not
filling.

One of the most common offenses of this
new prime mover was its habit of stopping.
Sometimes it stopped from one cause and
sometimes from another, and very, very

. often it seemed to stop from just no cause
at all. And in starting it seemed to be as
unreasonable, for sometimes it would start
at the first trial, and sometimes hours of
effort did not get it going, nor discover
why it wounld not go. To add to the per-
plexity it would frequently happen that
after every one had been worn out trying to
get it started and would go away and leave
it for awhile it would start very readily. No
amount of reasoning would convince some
of the first users of the gas engines in this
section that they were not like human be-
ings, with their likes and their dislikes, with
their liking for being coaxed, and their dis-
like for being driven, and indeed the reason-
ing by which the possession of these quali-
ties was proven was often very logical, in
view of the way they behaved,

While it was not very easy to decide why
an engine would start up and run one day
and positively refuse to do it another, it was
not much easier, in those days, to decide
why it started for different people who had
widely different ways of coaxing it. There
were two valves on the engine and one man
would tell you that when his engine “balk-
ed” he could always start it by taking down
the largest of these valves, wiping it off and
replacing it. Another man wounld tell you
that the small valve was the one to take
down, while still another one would let you
into the secret that the oil on the piston
head got sort of stale and by pulling the
piston head out and cleaning the old oil off
and putting on some new the engine would
just be glad to run,

Whatever one might think of the reason-
ing, still the fact remained that some of

these men were able to keep the engines
going without much trouble, while others
were wearing themselves and us in the shop
all out.

One day an elderly man, who was quite
badly crippled up, came to the shop. He
was running one of the engines and had
been quite successful where a much younger
and stronger man had failed and abandoned
the job. In answer toa query as to whether
he ever had any trouble, he replied that he
occasionally had, but not very often,

“When you do have trouble what do
you do?”’

“I go and sit down on a nail keg, and stay
there for twenty minutes.”

That was a remedy that would appeal to
lots of inen. It was easier than pulling out
a head or taking down a valve. I wanted to
know all about it. Perhaps it would pay us
to furnish a nail keg as part of the outfit of
the engine.

“T don’t suppose it would be safe to sit on
a box, would it?” 1 ventured. *“If you
should move around on the lease, do you
suppose the engine would mind it much?”

“I happened to have the nail keg to sit on,
and if I go out on the lease I am apt to get
busy about something and stay much longer
than the twenty minutes, and after all of my
experimenting that is about the least tirne
that it takes her to get over one of her fits.
I have to handle her just right to have her
do it in that time.”

Here was a man worth learning from, and
I kept him going and found that he pulled
the wheels aronnd to a certain position.

“"There is one thing certain. When she
gets mad about something and stops before
I stop her, I will have to do a job of petting
and coaxing before I can do anything with
her. Just like a woman for all the world,
She never refuses to start in the moming
when I first start up.”

These three things, being hard to start
after having stopped, being moved to a cer-
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tain position, letting stand for twenty
minutes, let some light into my head, and
after the man had gone I went down to an
engine that was running on the testing block
and turned off the gas gradually until it
shut down. Calling some help, we tried to
start it without success, Moving it to the
described position (which was with the ex-
haust valve wide open) it was left for some
time. At the next trial it started without
trouble,

It was then shut down in the same way
as it had been before, and with the gas shut
tightly off it was moved back and forth
several times, and then it was tried again
and started without trouble. The experi-
ment was tried several times, always with
success, and the mystery was solved.

How simple it is now that we know all
about it, and what a lot of backaches and

profanity was scattered around before we
found out, and all because we did not know
that the cylinder was full of gas while we
needed gas and air to get an explosion,

It will he readily seen that when an en-
gine is stopped by turning the gas off it
makes several revolutions before coming to
a stop and during this time it is drawing in
air alone, When the gas is turned on to
start, it is diluted with the air already in the
cylinder, as well as by the air being drawn
in with it. When there is gas in the cylin-
der instead of air, it is not much wonder that
things don’t go.

A man may have a cylinder full of air to
start with, but by not getting the gas ad-
justed right he may pull in several charges
and not get started, and by this means get
a mixture too rich to ignite, and the remedy
is the same.

ELECTRIC LIGHT OQOUTFITS.

The Richardson Enginecoring Company,
Hartford, Conn., are making a speciaity of
gas engine driven electric light plants in
small units.

As is well known, the proportionate cost
of fuel and labor for operating a plant is
much greater during the hours when less
power is required than during the time when
the demand for power nearly equals the ca-
pacity of the plant. In other words, the
cost of fuel and labor is much less for fur-
nishing a certain amount of power during
twenty-four hours if the plant can be run on
a nearly constant load to its full capacity for
twelve hours, and then be shut down, than is
the case where the full capacity is demanded
for only a few hours each day, but the plant
has to be kept in operation during the entire
twenty-four hours, much of the time on a
light and widely fluctuating load. In order
carefully proportioned to the generator set.

The motive power can be used at various

times when the electric light plant is not in
service, for refrigeration, for pumping
water, sawing wood, churning, grinding
corn, cutting fodder and operating other
forms of machinery. At many times it will

be found a great convenience in many iso-
lated places to have a small refrigerating
plant, making one independent of a remote
ice supply. A pump outfit will also prove
economical and to accomplish the above re-
sults, there is included a storage battery
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to make these outfits still more practical and
a great value to many, both for water supply
for the house and for the purpose of
sprinkling the lawns directly from the pump
and for fire purposes. In most out of town
places where more or less wood sawing is
to be done, the power is very profitable and a
great labor saver.

Quite a number of good sized plants are
furnished, the one shown herewith being a
2o0-light outfit,

The complete outfit consists of the follow-
ing: a 2 H, P. vertical gas or gasoline en-
gine, floor space set up with generator, 2x9
x 4 feet high; shipping weight, 1,600 pounds
including generator, a2 suitable generator
with belt; marble switchboard with volt-
meter and ammeter, circuit breaker, end cell
switch; pilot light; all necessary switches
with fuses, etc.; 10 cells of 80 amp. hour
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storage batteries; 20 incandescent lamps.
any candle power desired, 8 and 16 ¢. p. gen-
erally furnished ; fixtures consisting of clus-
ters, brackets, plain receptacles, drop lights,
etc.,, all necessary wire, cleats, rosettes,
screws, tape, etc., for ordinary sized house
and full directions and plans for setting up
and operating, .

This outfit will light five 16 ¢. p. lamps
for eight hours or seven lamps for five hours
on one charge of the batteries,

The manufacturers will supply these out-
fits with or without the engines. Inasmuch
as they are making a specialty of this class
of outfit, the makers claim that they are
able to determine exactly what is needed
for this class of service, and furnish it with-
out endeavoring to supply a cheap, poorly
constructed outfit. Complete instructions are
furnished with the plants,

THE JACOBSON GAS ENGINE.

This engine has 2 number of very valuable
features in design to suit the American con-
ditions. In the first place, these engines
are all designed with removable cylinder
bushings. In case an engine has to be put
in to run on natural gas, which, of course,
is very rich, it will give more H. P. than
when running on lighter grases, such as pro-
ducer gas, suction gas or blast furnace gas.
This has been a good deal of drawback in
selling larger units in the natural gas field,
where there has been a guestion as to how
long the natural gas would last, and where
these engines have afterwards given only
from about 70 to 75 per cent of the rated
H. P. on producer gas in case of the failure
of the natural gas.

With this new improved engine, there is
a new scavenging system that will clear the
compression space in the engine as a stand-
ard, and it will then run equally as well on
oroducer gas in case the natural gas gives

. With the removable cylinder bushing

system mentioned above, a larger cylinder
may be substituted for the natural gas cyl-
inder, and with this increased cylinder diamn-
eter, the engine can be arranged to obtain
the same amount of H. P. as its initial rat-
ing. The engine is worked on the gradu-
ated charge system, but has one additional
feature that, when the load becomes so light
that there is not a large enough filling for
the proper compression, and therefore it is
doubtful whether or not the charge will ig-
nite, the gas is cut off entirely, and just
gives enough air into the cylinder to release
the vacuurn that there would otherwise be
in a common throttling engine, and in that
way there is obtained higher efficiency in
the fuel consumption than by any other
system. These new features can be used
in engines up to any size and for any pur-
pose where a gas engine is adopted.

The engine is built in units from 6 o
200 H. P. by the Jacobson Machine Many,-
facturing Company, Warren, Pa.
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LAYING TELEPHONE CABLES,

The Americon Telephone Journal re-
cently described a system used in laying
telephone cables.

The apparatus consists of a 6 H. P, ver-
tical gasoline engine, direct connected to a
geared winding drum, actuated by a fric-

tion clutch. Both devices are mounted on .

one base. This makes a compact and self-
contained machine, which is mounted on an
ordinary platform wagon. This wagon car-
ries a gasoline supply tank and a smali
water tank for cooling the engine, together

with the necessary tools and apparatus used
in cable laying, The operation of the ma
chine is especially simple, after the engine
is put in motion, by turning on the gasoline
and pulling the engine over the dead center
the engine is kept running continuously, and
by means of a friction clutch operated by
an end lever the winding drum can be start-
ed and stopped at the will of the operator

A small spool or nigger head is located on,

the outer end of the shaft carrying the wind-
ing drum. By means of these two drums it
is possible to meet all of the requirements
of fast and slow pulling

This apparatus was recently installed by
the Independent Telephone Company at Salt
Lake City, Utah, and. while in that city a
new world’s record for laying telephone
cable was established by the crew in charge,
Under the direction of Chief Engineer

Frank B. Hall, in 7 hours and 40 minutes,
14,719 feet of 200-pair cable were laid by
a force of nine men. The best previous
record was made in St Louis in 1898 when
nine men and a foreman stretched 7,556 feet
of 120-pair cable in 8% hours, Chief En-
gineer Hall expresses himself as believing
that the above described machine is without
doubt the best method of stretching cable yet
discovered, The 6 H, P, Fairbanks-Morse
combined vertical engine and winding gear
is provided with a 16-inch drum and a §-

inch winch or nigger head. The wagon
upon which the apparatus was mounted was
constructed with a 3%4-inch running gear,
with a heavy bed made of best 6 x 8 Oregon
pine. The engine is provided with a regu-
lating device which is arranged so that it
¢an be operated from either side of the run-
ning gear, and by means of which the engine
speed can be controlled as desired. With a
Ls-inch wire rope fastened to the end of a
large cable, and passed through the subway
to the engine, a pull of any distance can be
made. As much work has been accom-
plished by the use of the above described ap-
paratus in five minutes as would have been
accomplished formerly by four men in two
hours. It would appear that from the de-
scription and the records, that an apparatus
of this kind would find great favor among
many of our larger telephone companies,
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THE MARINE OIL ENGINE.

By JOHN F. WENTWORTH

Articles have been written the last few
months in which the gas plant, composed of
gas engine and a gas producer, has been
favored over all kinds of power for marine
use. Inasmuch as the producer gas plant is
no further advanced toward perfection than
the oil engine, it would seem questionable to
predict, too certainly, the defeat of the crude
oil Otto-cycle engine by the producer gas
plant. The writer has made a study of the
ail engine for several years, and feels that a
few remarks about the apparent merits of
- different kinds of power, as compared with
the oil engine, in the'shape that the oil en-
gine is now, may not be out of place.

The producer gas plant on shipboard must
use a grade of gas having a heat value of
about 150 B, T. U. per cubic foot of gas at
60 degrees F., and atmospheric pressure.
This is above the average for producer gas.
Illuminating gas has an equivalent of 600
B. T. U. in place of the 150 B. T. U. before
stated. However, the richest gas is enough
more expensive so that it can not compete
with the leaner gas. Owing to the use of
the producer-gas, the M. E. P. of the marine
gas engine can not be more than 7o pounds.
The efficiency of the producer-gas engine
is not reduced on account of the compara-
tively low M. E. P, since the leaner gas al-
lows a pressure of compression of about 170
pounds, against a maximum pressure of
compression of go pounds with gasoline or
illuminating gas. The lower M. E. P. will
be a disadvantage only in causing the engine
to be more bulky as well as heavier per H.
P. Recently some reliable figures on the ef-
ficiency of different size producer-gas en-
gines have appeared; they are given below.
The figures are not all for the same make
of engine, but as those turned out by the
leading manufacturers differ only in small
features, and not in general principle, and

also since these engines have all the same
high-grade workmanship, a comparison of
four engines, although of different makes,
may be considered a comparison of four en-
gines of the same make.

Thermal
Make. B.H.P. Efficlency,
per cant
Westinghouse ............. 50 24.6
Crossley .........ococevnn. 140 26.8¢
Crossley .......c.ouevnenn, 400 29
Crossley ......coovvennnn, 400 29
Premier ........c.iihiit 300 30.38

These figures are based on the brake
horse-power and the total energy of the fuel
used in the cylinder. For eagines of above
500 H. P, per cylinder it appears that the
cfficiency would be above 30 per cent. The
efficiency of the producer on land does not
run above 85 per cent, and it is very prob-
able that this figure will not be exceeded on
shipboard. This will make the net efficiency
of the gas-producer plant about 25 per cent.
The temperature of the air and gas in the
producer as it is drawn over the incan-
descent coals must be more than twice the
absolute temperature of the atmosphere.
This means that for each brake horsepower
of the producer-gas engine two cubic feet
of gas per minute must be drawn through
the hot coals in the process of the formation
of the gas. It appears to the writer that it
will be necessary to have a bulky apparatus
to accommodate such a flow of gas. If it
is possible to draw the air through the pro-
ducer at a high velocity, or perhaps at a
pressure above the atmospheric pressure,
the bulk of the weight of the producer can
be reduced. It would seem, however, that
the producer would weigh about as much
as the same power steam boiler, in spite of
any improvements which may be made to
the producer,

In order that the producer-gas plant may
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have a fair show against the oil engine, the
weight of the producer and its auxiliaries
will be taken here to weigh but 75 pounds
for an equivalent of the steam 1. H, P. This
figure is probably about one-half the actual
weight.

In considering the crude oil engine there
are several very great advantages which it
has over the gas engine. The fuel fed to
the former engine is rich, and for that rea-
son the M. E. P. will be higher than the
M. E. P. of the producer-gas -engine. This
increase in the M, E. P should have an ef-
fect to decrease the weight per horsepower.
Since the fuel is not fed into the cylinder of
the engine till it is needed, and pressure of
compression can be used in the oil engine
from the 500 pounds, which the Diesel uses,
to a pressure of 9o pounds or lower, if de-
sired. Theoretically the efficiency of the in-
ternal combustion engine should increase
with the pressure of compression or inverse-
ly with the clearance; however, owing to
the upper limit of the igmition pressure,
which is obtained in the internal combustion
engine, the efficiency would not increase
even theoretically beyond a certain point.
The actual efficiency of the engine depends
upon the indicated efficiency and the me-
chanical efficiency. It is probable that the
mechanical efficiency begins to fall off after
the pressure of compression passes 100
pounds. The maximum efficiency of the in-
ternal combustion engine should be at about
the point corresponding to a compression
pressure of 200 pounds. This has not yet
been proved to be the point, but will be set-
tled soon, and when settled can be used as
the compression pressure for the oil engine,
while the gas engine can not exceed a com-
pression pressure of g0 pounds with a rich
gas, or 170 pounds with the leaner gas,
Owing to the fact that the oil engine can
choose its own conditions, it is probable that
35 per cent efficiency is not at all unlikely.
For marine work it seems best to have an

engine of the four-cycle, single-acting type,
although if this is an error on the part of
the writer, it does not affect the oil engine,
as it can take any formm which is possible
to any internal combustion engine,

For an intelligent comparison between the
merits of different plants using coal and oil,
each fuel should be taken at prices so that
the cost per unit of heat available will re-
main the same. The reason for this is that
vessels are now being fitted to burn oil in
place of coal. It is probable that the fuel
oil is not much mote expensive than coal
on a basis of the heat units per pound of
fuel.

The steamship Mariposa, running be-
tween San Francisco and Tahiti, was con-
verted into an oil burner over two years ago,
and for the comparisons made here the data
were obtained for the most part from the
report of the Bureau of Steamn Engineering,
1902, The price of fuel was not stated, but
coa] at $3.00 a long ton seems to be about
fair. The calorific value of the coal will be
assumed about 14,000 B. T, U.; that of the
crude oil about 19,000 B, T. U. Coal would
cost 13.4 cents a hundredweight, and oil at
the same cost per B. T. U. would cost 13.4
cents for 73 pounds., On this basis steam
power would cost the same, as far as the
fuel was concerned, regardless of whether
coal or oil was used. Oil at 13.4 cents for
73 pounds is about equivalent to 1.41 cents
per gallon,

The Moriposa is 314 feet long, 41 feet
beam, and 22 feet mean draft. The vessel
was, at the time of heing remodeled, fitted
with tanks to carry 905.43 long tons of oil,
sufficient to last the round trip from San-
Francisco to Tahiti and return, a distance of
2,008 nautical miles, The I. H. P, of the
vessel is 2,500, and therefore the B. H. P.
must be given about 2,100. The power of
the auxiliaries was not given. The second
trip of the Mariposa was more economical
than the first, owing to the experience gain-
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ed on the first trip, and perhaps, also, on
account of the fact that it was made at a
slightly slower speed. On this second trip
734.14 tons of oil were consumed. On a
basis equal to $3.00 per ton for coal, this oil
would be worth $4.00 per ton, or the total
fuel consumed on the trip would be worth
about $3,000. ‘The average efficiency on the
trip may be assumed to have been about 9
per cent, based upon the B. H. P, of the
main engines. As the power of the auxil-
laries is not known, it will be necessary to
credit the main engines with the assumed
power consumed by them ; 995 tons of coal,
at the above mentioned calorific value, would
have been required to get the same results
as were obtained with the 734 tons of oil.
Using a gas producer and gas engine for
the power we shall have to reduce the efhi-
ciency of 25 per cent to 20 per cent to allow
for the extra power in the auxiliaries. The
producer would use 448 tons of coal at $3.00
2 ton, or a total of $1,344 for fuel for the
producer-gas plant. Using oil engines for
power, the efficiency of 3o per cent would
have to be reduced to 24 per cent to allow
for the auxiliaries. The equivalent of 2,500
steam I, H. P. would require 267 tons of oil
at a value of $4.09 a ton, or a total value,
for the oil engine plant on the trip, of $1,063.

In Table I. the weights are obtained
for total machinery, by assuming that
for both steam plants 300 pounds per
I. H. P. for the producer-gas plant 280
pounds, and for the oil engine 205 pounds.

Supposing that the Mariposa be equipped
with any one of the four different types of
power mentioned before, with fuel to make
the trip to Tahiti and back, the different
weights will be as per Table I.

In any engine plant the wages are always
at appreciable part of the expense of op-
eration of the plant. Table II, is the
actual engine-room force of the Mariposa
when coal was burned, and also when oil
was the fuel; also an estimate of the crew
necessary for using a producer-gas plant

and an oil-engine plant, with what seems 2
fair schedule of wages under the four con-
ditions :

It happens in this case that the wages per
month go directly with the cost of fuel per
trip since the Mariposa makes one trip per
month. As stated before, no data was
available upon the subject of salaries, but
figures given out are no doubt near enough
to actual wages, including cost of feeding
the men.

It is probable that the first cost of the oil
engine plant will ultimately be considerably
less than the cost for the same power steam
plant. The oil engine plant will weigh less
than the steam plant, and there is no reason
to expect that the cost per ton of machinery
will be greater than for the steam engine.

The total cost per month for operating the
Mariposa with the four kinds of power, ac-
counting for the fuel used and the wages
paid, may be estimated at $4,920 for the
first case, $4,035 for the second, $2,575 for
the third and $1,833 for the oil engine plant.
The saving in dead weight over the stearmn
engine using coal is 261 tons for the second
case, 568 for the third and 833 for the oil
engine plant. This saving in dead load,
which could be wtilized for carrving more
cargo, should be worth about $3.00 a ton at
the very least for the round trip of 7,000
miles. The saving in dead weight, if used
up with cargo at this figure, would pay all
the expenses of operating the oil engine
plant, and leave a surplus of $656. The cost
of operation of the oil engine plant (with all
space taken which was available for cargo)
would be $5.576 less than the cost for the
steam plant with coal, $3,008 less than the
steam engine using oil, and $1,530 less than
the producer-gas plant.

There is no question but what the writer
has taken the figure for the oil too low ; but
supposing that the price of the oil is
doubled, the increase in the price of fuel for
the oil engine will not much more than eat
up the surplus of 656 left from the extra
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cargo carried after taking out the cost of
help and fuel. A barrel of oil contains 42
gallons. At twice 1.41 cents a galion the
barrel of oil will be about $1.20.

To the writer it seems that the stir which
is now being made in favor of the turbine
of one kind or another will be comparative-
Iy short lived. For large powers there are
great obstacles to be overcome before the
steam turbine will be a success. The large
power in a vesse] naturally calls for a large
propeller with a low number of revolutions.
The turbine, on the other hand, to be of its
least weight per horse power, must be comn-
paratively small diameter, and have a high
number of revolutions. The two conditions
may be partially met, but the result will not
show either the propeller or the turbine to
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its best advantage. There does not seem
to be any objection to the design of an en-
gine plant for ocean liners having a power
equal to 60,000 I. H. P. and using the crude
oil Otto for the power. This could probab-
Iv be done with twin screws, eight cylinders
on a shaft, each cylinder generating about
4,000 H, P. This power could be put into a
liner about 600 feet long and better time
made than is possible with any practical
sized steam vessel. Knowing what is being
done in the line of developing the crude oil
Otto, and what the promise is for the future,
it seems very evident to the writer that any
future important stride in marine engineer-
ing must be made not with the producer-gas
plant or the turbine, but with the crude oil
engine.—Marine Enginecring.

TABLE L
Machinery. Fuel, Total, F‘uel. Blwlng
Coal burning steam..... 336tons 995 tons 1330 tons 33,000
Ol burning steam...... 336tons 7T34tons 1068 tons 2,000
Producer-gaa (coal) ....312tons 448 tons 761 tone 1,344 31.058
Oll engine plant ........ 229 tons 267 tons 496 tons 1,093 1,907
TABLE 1L
Coal Bteam. Oll Steam, Producer-gas. Ol Engine.
Chief engineer ..,...., 1 @ $160—3%1560 1@ $160—%150 1@ $160—3%150 1 Q $160—8%150
Asplgtant enzlneer 3@ 100— 300 3@ 100— 300 3@ 100— 300 3@ 100— 300
Ollers ...... ..30 60— 180 8@ 60— 180 3@ 60— 180 3@ 70— 210
Flremen ............c.. 12§ 46— G40 3@ 46— 126 6@ 45— 270 P
Coal paesers .......... 129 40— 480 6@ 40— 240
Water tenders ..... e 3@ 60— 180 39 60— 180
MeaBengor ....cooveees 1@ 20— 30 1Q 30— 30 1@ 30— 30 1@ 30— 30
Btorekeeper .......... 1@ 60— 60 1¢ 60— 60 1g¢ 60— 60 1@ 60— 60
Totals ............. .36 1,920 16 $1,03 21 $1,230 9 $750

WOOD GAS FORGAS ENGINES.

Wood gas is used in the power plant of
the Montezuma Copper Company at Naco-
zari, Mexico, to drive gas engines, There
are eight, all told, of the Crossley type, 18.5
inches by 24 inches, in cylinder sizes, each
belted to a 65 kw, direct current 250 volt
generator. The gas is manufactured in
Loomis-Pettibone producers, and to secure
an adequate firing zone in the producer a
bed of coke is employed, as it was feared
that apertures might be burned through a

bed of charcoal alone, allowing tar to pass
through untransformed into fixed gas. The
analysis of the gas, given by Mr. J. Langton
in a paper before the American Institute of
Mining Engineers, is as follows: Carbon
monoxide 14 per cent, hydrogen 20 per
cent, marsh gas 2 per cent, carbon dioxide
16 per cent, oxygen O.I per cent, nitrogen
47.7 per cent. Calorific value per cubic
foot at sea level and 6o degrees Fahr,, 132
British thermal units,



18 THE GAS ENGINE.

A SUCCESSFUL MOTOR CANOE,
By ARCHIBALD W.SMITH.

Great interest has been aroused in the de-
velopment of small motor craft, and while
there are many classes of motor boats, so far
as we know the motor canoe described here
is the only successful one in operation,

It is an ordinary stock paddling canoe 18
feet long, 35 inches beam, 14 inches deep,
and as seen in cut No. 1 there is built on
from about the center of the keel to the stern
a “skeg,” through which the shaft runs to a

Canoe with Bkeg, FPropeller, Etc.

point sufficiently low to keep the propeller
submerged under all conditions, which, as
far as I can find out, was the main difficulty
experienced by others.

This “skeg” not only answers the pur-
pose mentioned, but also provides a good
long bearing for the shaft, and stiffens the
cance considerably. It is fastened through
by belts sufficiently long to be riveted under-
neath to the one-inch half-oval iron which
serves as a protection to the keel, and is car-
ried from the bow to the stern, at which
point it projects as a shoe protecting the
propeller blades from injury either  while
running or landing. The rudder is attached
to this shoe, and steering can be controlled
from any part of the canoe, as an endless
cord runs through screw eyes and pulleys
attached to the gunwales,

Motive power is supplied by a two-cycle
single cylinder 1 H.P. gasoline engine, set
up exactly in the center of the cance. It is
“astened to a bed made from two 4-foot

pieces of ash, laid longitudinally, with two
cross pieces formed to fit the shape of the
bottom of the canoce. These pieces also act
as braces, and are fastened from the -outside
by brass screws.

The propeller shaft from the engine to the
skeg is encased in brass tubing, and is sup-
ported by two bearings about two feet apart.
This stationary casing also acts as a bear-
ing where it enters the skeg, and the shaft
can always be kept lubricated, and, notwith-
standing the g-foot length of the shaft, there
has been no side play.

The gasoline tank (capacity three gallons)
is in the bow under the decking, and a lead
pipe conveys the gasoline to the carbureter.
This worked all right in smooth water, but
where rough water is the rule I advise cylin-
drical tanks placed amidships. Battery
box, spark coil and switch, together with the
connecting wires are water proof, and are
within easy reach of the party running the
engine. The discharge pipe from the water
jacket is run through the muffler, A tool
box is used as a seat by the party running
the engine, and while one person can easily
operate the canoe, I found that with carry-
ing two or three people better speed could be
obtained. Four adults can sit comfortably
in the canoe, and an average speed-of a little

Cance Landing.
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over ten miles per hour during the past sea-
son was obtained with the equipment de-
scribed.

The cost of the canoe equipped is about
$180, and when fully loaded the draught is
less than 12 inches.

It is impossible in a short description like
this to give details, but I am confident that
this type is not only the ideal one for pleas-
ure seekers, but that it will also appeal to
prospectors, explorers and surveyors, who
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need something portable, safe, speedy and
strong enough to stand hard usage. As an
illustration, I might state that in August,
with fairly choppy weather, on Lake On-
tario, we carried in the canoe four adults and
two children and towed for several hours an
18-foot rowboat containing as many more
people. '

I found the cance very steady in the
roughest weather, easily steered and quite
dry.

THE EFFICIENCY OF

THE GAS TURBINE.

With the rapid and successful develop-
ment of the steam turbine it has occurred to
a number of engineers that a similar suc-
cessor to the gas engine in the form of a
gas turbine might readily be made. Some
experimental work has been done, both in
the United States and in Europe, but very
iittle information has been made public, this
indicating that the practical results have not
been attended with that degree of success
which would warrant any commercial un-
dertakings., It now appears that Messrs.
Armengaud and Lemale have been running
an experimental turbine, driven by the
direct products of the combustion of petro-
lenm at constant pressure, and that this
machine has been in operation for more
than a year in the works of the Societe des
"Turbomoteurs at Saint Denis, near Paris.

In a recent issue of the Schweigerische
Bauzeitung this machine is described in a
contribution by M. Alfred Barbezat, who
proceeds to develop a theory of its action
by means of which the efficiency for any
given temperature range may be computed.
The mathematical nature of the article s
such that it can not be reviewed at length,
but must be studied in the original, although
the results are expressed in graphical dia-
grams which are useful as means of apply-
ing the resuits. A section of the generator

and machine is also given, showing the ex-
treme simplicity of the apparatus, and its
applicability as a motor.

It is not maintained that the gas turbine
will give a higher thermal efficiency than
the reciprocating gas engine, but it is be-
lieved that to all the great advantages of ths
gas engine will be added those of the steam
turbine, including simplicity, continuity of
action, lightness in proportion to the power
developed, economy of space, together with
freedom from the incumbrance of boiler and
furnace. An important advantage espe-
cially is seen in the substitution for the in-
termittent action of the Beau de Rochas
cycle, of a continuous tangential impulse
upon the rim of the wheel, the gain in this
respect being greater for the gas turbine
over the gas engine than in the case of the
steam turbine over the reciprocating steam
engine.

In the Armengaud and Lemale apparatus
the combustion takes place in a pear-shaped
vessel, the air and petroleum being deliv-
ered under pressure at the large end,
through a special form of burner,

The burner is of annular form, the liquid
fuel being delivered in the middle and the
air around it, while the gases and products
of combustion are discharged from the
other end, through a suitable diverging
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nozzle, directly against the double buckets
of the wheel, this latter being similar in con-
struction to a Pelton water wheel.

The combustion chamber is protected
against overheating by a water jacket ar-
ranged in the form of a spiral passage

formed in the thickness of its walls, the

water thus becoming continually hotter and
hotter as it proceeds, until it is finally dis-
charged in the form of vapor into the in-
terior of the chamber through a series of
small holes arranged around the entrance
of the discharging nozzle, The intense heat
at this point adds to the expansive force of
this vapor of water, and thus all the heat
which has been absorbed by the water
jacket is delivered with the hot gases
against the turbine wheel as energy. The
air, liquid fuel, and circulating water are
delivered by suitable pumps deriving their
power from the turbine itself, so that the
available power is the difference between
that generated by the turbine and that ab-
sorbed by these purips. In the Armengaudd
and Lemale generator a temperature of
1,800 deg., C., is maintained in the comn-
bustion chamber, the constant expansion of
the gases and vapor of water causing a
stream of Ligh velocity to be discharged
through the nozzle upon the buckets of the
turbine wheel.

M. Barbezat takes the data derived from
these experiments, and discusses them in
accordance with the thermodynamic theory
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of gases, drawing curves corresponding to
the energy evolved as well as that con-
sumed by the air compressor, from which it
appears that with a temperature of combus-
tion of about 1,800 deg., C., and a temper-
ature of discharge of 920 deg., C,, in th
gases delivered against the wheel, the ef.
ficiency of the apparatus will be about 18
per cent.

In this case the initial pressure is about
15 kilogrammes per square centimetre, or
about 212 pounds per square inch, and this
performance is not better than is already
obtained with the reciprocating gas engine,
and is decidedly lower than is given by the
best petroleumn motors, such as the Diesel,
At the same time, the advantages of the
continuous rotary motion, together with the
simplicity of the machine, renders it im-
portant that thermal efficiency alone should
not be made the criterion by which the ma-
chine is judged. It is also possible that
higher pressures may be used to advantage,
and that the temperature range can be in-
creased, so that still better results may be
attained. The fact that a practical gas tur-
bine has been made and operated continn-
ously is in itself a matter of technical inter-
est worthy of note, and if the machine re-
ceives but a portion of the attention which
has been given to the steam turbine or the
reciprocating gas engine, it is probable that
further improvements will be -made—Ths
Engineering Magazine.

A ST. LOUIS EXHIBIT SOLD,

The complete World's Fair exhibit of the
Weber Gas and Gasoline Engine Co., of
Kansas City, Mo,, which was in service in
the Steam, Gas and Fuels Building during
the Exposition period, has been sold to the
Christopher E. Hertlein Company, one of
the largest and oldest manufacturers of
dress and cloak trimmings in New York.
The plant consists of 150 H.P, Weber en-
gine and 150 H.P. Weber suction gas pro-

ducer, direct connected to a 75 K.W. West-

ern electric generator, The plant will be

located in the heart of New York City,
This is said to be the first producer gas

power plant to be located in New York City.

The engine and producer secured the high-

est award for the Weber people a 3

Louis Exposition, and.that it sh-

be located in New York is es

fying to the manufacturers,
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INTERNAL COMBUSTION ENGINES AT
KEY WEST.

One of the first of our southern enter-
prises to take advantage of the cheap oil of
Texas, was the Key West (Fla.) Electric
Company, a company that owns the electric
light and railway franchises for the city and
island of Key West. Over a year ago this
corporation, foreseeing the evident economy
of oil burning engines over steam engines,
made their first installation of internal com-
bustion engines. After a year’s trial on both
railway and lighting service, they are mak-
ing a complete substitution of the new pow-
er. The scarcity of fresh water on the isl-
and, the only source of which is rain, makes
the internal combustion engine particularly
serviceable for this locality, The internal
combustion engines do away with all the
difficulty of securing water for steam plants,
and at the same time reduce a fuel bill of
something over $24,000 per annum to less

than $6,000. Such economy in a small plant
is easily understood only when it is remem-
bered that coal costs $5 a ton in Key West,

It is said that the Key West company was
the first corporation to make use of gas en-
gines in operating a trolley line. There will
soon be a Goo H.P, of these engines in full
operation in their power house, and then the
stearn plant will be entirely shut down,

In addition to the above advantages, the
use of gas engines reduces to a minimum ac-
cident fire insurance, and the other very seri-
ous question in hot climates, that of furnish-
ing firemen and engineers in the steam plant,
is entirely removed. In some cases in the
south three shifts of men have been neces-
sary during the heated season, because of
the additional heat of the steam boiler and
engine. With the internal combustion en-
gine no skilled attendance is necessary.

ALTERNATING CURRENT ELECTRIC TRACTION.

The Warren & Jamestown Street Railway
Company, Warren, Pa,, is installing an al-
ternating current, single-phase, electric rail-
way system, to operate between Warren,
Pa., and Jamestown, N, Y.

The power station will be located at
Stoneham, Pa., two miles from Warren, The
initial equipment will consist of two West-
inghouse gas engines, each of so0 B. H. P.
They will be of the horizontal single-crank
double-acting tvpe, direct connected to two
260 kw. Westinghouse generators furnishing
current at voltage sufficient for direct use
upon the high tension transmission line, The
power equipment also comprises a 55 H. P.
Westinghouse gas engine for operating air
compressor and exciter unit,

An interesting feature of the system is the
arrangement for operating the alternating
current motors upon the direct current trol-
ley lines within the city limits of the termini.

The Warren & Jamestown Street Rail-
way is not a newly organized system, as it
has operated part of the present lines for a
period of eleven years. Three years ago
the company began experimenting with the
use of gas power, with sufficient success to
influence them in the now exclusive adoption
of gas engines for their entire power gen-
eration. The operation of the new system
will be watched with much interest by the
engineering public, and its success will mark
an important advancement in modern electric
railroading.
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An English firm proposes to use a solid
fuel for internal combustion engines. A
naphthalene ball is the fuel. Exhaust heat
reduces the solid to ‘the consistency of
treacle. The engine is started on gasoline,
then runs on heavy petroleum and finally
naphthalene. An injector forces the fuel

into the engine.

Speaking of two French manufacturers
deciding to bring out six-cylinder cars, a
Frenchman recently said; ‘‘If we compare
motors of the same horsepower, but different
as to the number of cylinders,” he said, “and
if these motors are driven at the same speed,
we will find that, by taking for a base the
weight of -the flywheel of the one-cylinder
motor at 100, the weights of flywheels of the

other motors will be as follows: For two-.

cylinders at 180 degrees, 0.63; for two cylin-
ders at 240 degrees, 0.20; for four cylinders
at 180 degrecs, 0.07; for six cylinders at 120
degrees, 0.01.”

Reliability covers very completely the es-
sential features of any class of machinery.
No matter whether its price is relatively high
or low, no matter whether it is in common
use or not, it must be reliable to be a com-
mercial success. Tests for reliability are,
therefore, always in order. In the main,
the test of reliability must be conducted by
the public, for it does not matter if the man-
ufacturer finds the machine reliable; his
customers must find it reliable. The general
reliability, as determined by the users of a
machine under the conditions of service, will

in time become known more or less gener-

_ally. But, for the advantage of those who

have not had opportunity to learn of the re-
liability as determined by every day use, the
manufacturers frequently endeavor to show,
by reliability tests of their own, the durabili-
ty and general satisfactory characteristics of
their machines.

The trouble with such reliability trials is
that they either do not represent the actual
conditions of use to which the machines will
be put, or else they are conducted in the
hands of expert operators who know, if any
one can know, what to do in any emergency,
as well as in ordinary useage.

The Automobile Club of Great Britain
and Ireland has adopted new rules covering
the long-distance reliability trials held by it.
First, a “day” is to consist of thirteen hours,
eleven of which may be spent in operating
the contesting car. A dav’s run must not
exceed 200 miles, while the whole trial will
cover a distance of not less than 500 miles.
During the morning half an hour may be
spent adjusting the car, and later in the day
one and-a half hour may be spent in wash-
ing, adjusting, etc. Observers wil have con-
trol throughout the trial. A speed of not
exceeding 194 miles per hour may be at-
tained for the average run. Voluntary stops
may be made for reasons made necessary by
other traffic, etc. Involuntary stops mean
the stops caused by failure of any part of the
car, or for adjustments or repair, which, if
not made, would result in such failure.
Fuel, water and lubricating oil consumptions
during the trial are to be noted.
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A BRITISH AGRICULTURAL MOTOR.

An English contemporary gives the fol-
lowing information relative to an agricul-
tural tractor in use there, employing a gaso-
line motor for power:

Motor car owners who are also land-
owners, farmers and agriculturists general-
ly, will doubtless be greatly interested in
one of the latest developments of the gaso-
line motor and its successful application to
a major portion of agricultural and farm
work, The agricultural motor is now an
accomplished fact, and has fully proved that
it can do almost any kind of farm labor and
much useful work besides.

A high-speed gasoline engine, it is almost
needless to state, can be geared down to
periorm any kind of work requiting slow
movement combined with maximum power.
thus rendering it capable of being turned to
account to perform any kind of traction
work that can be done by horses, while at
the same time, by means of an auxiliary belt
pulley, it can be used as a stationary engine
to drive all kinds of machinery used in deal.
ing with agricultural produce,

The latest form of agricultural motor is
somewhat like a small motor car for one
rider, but has only three wheels. The en-
gine is about 18 B. H. P, of the horizontal
tvpe, with two opposed cylinders, and runs
at from 650 to 800 r, p. m. The transmis-
sion is by chains or gearing, and one motor
has two clutches—one for forward motion
and one for reverse. The two rear wheels
are about nine inches wide, and usually have
transverse grips fitted on the treads similar
to traction engine wheels. The front wheel
is usually the same width, but has also fitted
on the center of the tread a so'id rubber
tire, the advantage of this being that the
machine can be turned in a very small
space, the solid rubber ridge on that wheel
gripping the ground well.

The broad wheels enable the machine to

travel over any kind of rough or soft sur-
face, without sinking into the ground. TIts
total weight is only a little over a ton. and
the weight is evenly distributed over the
three wheels. The machine performs quick-
ly any kind of farm work, and at a much
cheaper cost than would be possible with
horse traction. It also has the advantage
that it can be applied to all existing agricul-
tural implements and machinery now in use,
and that no special implements are neces-
sary.

The machine has a wide range of useful-
ness, for it will haul plows (for one, two,
or three furrows), reaping and binding ma-
chines, mowing machines, sowing machines,
cultivators, scuffles, and all implements re-
quiring tractive power, It will also drive
threshing machines, chaff cutters with any
number of knives, winnowing machines, and
can also be used for pulping roots, grinding
corn, pumping, milling, and, in short, any
other farm work which has hitherto requir-
ed the use of horses or a stationary engine of
any kind, It can also be used for cart or
haulage. For stationary engine work it has
an outside pulley wheel connected with the
engine. The machine when used to haul
carts can thus take produce to market, so
that it is equally useful on the road, the field,
or in the farmyard,

The price of the machine is about $1,500,
with all necessary fittings, and will quickly
save its cost even on a comparatively small
farm. With ordinary care it requires little
attentior, and when not in use, costs noth-
ing for upkeep. Any person of average in-
telligence can learn to manipulate it in a
short time. It is always ready to perform
any work required, and is economical in use.

There are various forms of agricultural
motors, but the one principally referred to is
the invention of Mr. Dan Albone, of Big-
gleswade, Bedfordshire , England, a great
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A NEW COIL COMPANY,

The Kokomo Electric Company has been
incorporated at Kokomo, Ind., for the pur-
pose of manufacturing a full line of high-
grade electric ignition apparatus for gas en-
gines, including spark coils, both jump and
primary, storage batteries, dynamos and
magnetos, spark plugs, commutators and
timing devices, switches, wire terminals, etc,
This company has purchased the factory and
plant of the E, S, Huff Company, of Detroit,
Mich,, moved it to Kokomo, and added a
large amount of' new machinery, making it
one of the best equipped factories of its kind
in the country. A large amount of the stock

of the Kokomo Electric Company is held by
members of the firm of Byme, Kingston &
Co., who will handle the entire output of the
new plant. Mr, George Kingston, general
manager of Byrne, Kingston & Co., will also
manage the Kokomo Electric Company, with
Mr. E. S. Huff as electrical engineer. The
output of this factory, which is already in
operation, added to the list of carbureters,
mufflers, circulating pumps, oiling devices,
steering wheels, etc., of their own manufac-
ture will give Byrne, Kingston & Co. one
of the most complete lines of accessories
manufactured by any one firm in the country

THE COMMERCIAL MOTOR CAR PROBLEM.

It will be readily appreciated that if the
manufacturers of typewriters had offered
these machines to business men, without at
the same time providing competent operators
for them, and making adequate arrange-
ments for supplies, repairing, etc., the type-
writer would never have come into universal
use as it is today. The introduction of the
commercial motor car presents a similar
problem to that which confronted typewriter
manufacturers. The economy of the type-
writer was difficult to demonstrate, because
it represented an additional outlay and the
employment of an operator, an added ex-
pense, while the saving in the time of the
important men of a concern could not be
demonstrated without considerable actual
use, furthermore many business men accus-
tomed to writing letters were loathe to at-
tempt dictation, to which they were unac-
customned.

These were very serious obstacles, and yet
they have been so completely overcome that
there is pot an intelligent man who today
combats the economy and utility of the type
writer in business,

The obstacles to the introduction of com-
mercial motor cars are very similar, Their
first cost is greater than the horse-drawn
vehicle, they require special operators, as the
driver of a horse can not operate a motor car
without first having been taught how to do,
50, and provision must be made for supplies
and repairs that will keep the vehicle in good
running order. Further, the saving secured
by the use of motor cars can not be demon-
strated except by a somewhat extended prac-
tical use and busy business men do not wish
to have the additional bother of looking after
this new method of making deliveries, but
would rather stick to the horse conveyances
to which they and their employees are ac-
custorned.

It will, therefore, be seen that the com-
mercial motor car makers’ problem is almost
exactly the same as was the typewriter mak-
ers’, and therefore the commercial motor car
maker and the dealer who handles them
should study carefully the methods which so
successfully introduced the typewriter,

The typewriter manufacturer did not try
to sell his product until he was prepared to
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AN ENGLISH VIEW OF AIR-COOLING
FOR MOTOR CAR ENGINES.

Air-cooling is at the present time of very
little importance in motor car constructional
practice—or, at least, in British motor car
practice, The average motorist, when air-
cooling as a possible development of the
motor car is mentioned, gives a most con-
temptuous sniff and smiles. He agrees that
it has been used—and used very successfully
indeed—for motor cycle work, but he points
out at the same time that on the heavier
forms of motor cycle air-cooking is rapidly
becoming obsolete, and that water-cooling
is taking its place. However, because this
attitude is taken here, and aithough British
motorists are almost completely ignorant
of air-cooling in practice, our fellow-work-
ers in the States are taking up the question
very thoroughly—so thoroughly that many
automnobile manufacturing firms there are
producing cars the engines of which are air-
cooled. Moreover, since these cars are made
and the firms do business and prosper, it is
very evident that air-cooling under the con-
ditions which American automobiles have
to compete with when in the land of their
production is both possible and satisfactory.
Let us come nearer home, and consider for
a moment the well-known Lanchester car,
which so many wise motorists deride contin-
ually because it is air-cooled. Therc are few
cars more reliable, and there are few which
will run as far without attention. A Lan-
chester engine will run, day in, day out,
without stopping and without giving trou-
ble from its cooling system; but it is air-
cooled, True that this system is a special-
ized one, and that the propulsion of the cool-
ing apparatus (fans) absorbs a good deal
of power; but the fact still remains that the
system is practical, has stood the test of use,
and the cars so arranged bear favorable
comparison with the water-cooled machines
of equal power.

Air-cooling is, perhaps, the oldest form of
cooling for internal combustion engine cyl-
inders, since in the early days of gas-engine
development—long before the autocar en-
gine was put into practical shape—the orig-
inal gas engine, embodying the inventions
of Lenoir and others were, we believe, with-
out cooling jackets, the heat simply being
dissipated from the outer surface of the cyl-
inder. Coming inte the range of automobile
practice, we have many examples of more or
less successful air-cooled engines, although
many of us have a very present recollection
of the defects of those engines. For motor
cars, air-cooling was dropped very quickly,
giving place, of course, to the now universal
water-cooling system. Lanchester was the
only inventor of note to maintain it, and he
employed a specialized system. As regards
air - cooling among British manufactured
cars, the Lanchester was and is without a
rival, either good, bad or indifferent.

On the Continent only two makers, as far
as we know, continued to manufacture air-
cooled engines of high power, and even these
gradually died out, unti] at the present time
there is not a single high-powered motor car
engine made with air-cooling on the Contin-
ent, to the best of our belief. In America,
however, the case has been different; air-
tooling has there been regarded as a desid-
eratum, and, consequently, much ingenuity
has been brought to bear upon the solution
of the problem, with the result that there
are, in all probability, a score of makers
throughout the States, each of more or less
note, who pin their faith securely to air-
cooling as applied to the engines they manu-
facture. A glance through the advertise-
ment pages of practically any American au-
tomobile journal will probably reveal several
of them, and from a study of the small il-
lustrations generally accompanying the ad-
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sucking gas from the producer, sucks it
from the regulating gas receiver through
the return pipe to the seal box, whence it
is re-circulated.

The gas, circulating in this way, prevents
any fresh gas from being withdrawn from
the producer until the bell regulating re-
ceiver again falls and closes the return valve
Obviously, only air and steam are drawn
through the producer when the ejector is
sucking upon it, and in amount required to
make the quantity of gas to keep the receiver
full. As a result there is secured a uniform
quality of gas.

These producers have an open ashpit, so
the fire can be cleaned without interfering
with the gas making. Anthracite coal, coke,
or charcoal is recommended for these pro-
ducers in small plants. Bituminous coal may
be used in large ones, but bituminous pro-
ducers require more attention than those
using other fucl.

While the automatic producers may be
used for supplying gas for power and fuel,
the suction type is used where power alone
is required, and where space is limited and

Produoer gua, coal. B3 to 6 perton..............

Produces gas, coke, 3 40 85 parson.......
Nators! gus 450 30 B¢ per 1000 ouble fowt.
Cosl gas, 766 0 §1. per 1000 cobdo fept. ...
Gusoline, 130to 8o pergullon. ..........

Klsctrio curreut o 10 3¢ por nnlt.
Stearm, CORLES POTIDD. ...l
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the coal is fairly uniform. They occupy less
space than the automatic type, but more
costly and special fuel and do not have the
regulation for uniform quality of fuel
From 5 to 15 per cent of their engine pow-
er, depending upon the size plant, is re-
quired to produce a draught, and for a suc-
cessful installation gas engines should be
installed of ample capacity to do this and
make up for non-uniform quality of gas.
Anthracite coal, charcoal or coke may be
used for fuel

The third type of Wile producer, the
“water bottom producer,” furnishes large
quantities of hot gas for fuel to take the
place of coke or coal fires, Gas may be fur-
nished at a total cost of 18 cents per 1,000
cubic feet, This type derives its name from
the water bottom trough with which it is
provided,

The automatic and suction types of pro-
ducers are built in units from soo H. P.
down to very small sizes, The Wile Com-
pany gives the following annual fuel cost
for a brake horse-power, for 300 days, 10
hours a day, for different kinds of fuel:

PerB. H. P.
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GASOLINE ENGINES IN NEW ORLEANS.

A recent fire in New Orleans has caused
an unwarranted attack on gasoline engines
there. The fire referred to was in another
industry and was occasioned by carelessness
in the use of gasoline, At once the authorities
have rushed to the conclusion that a gasoline
engine is dangerous. In one case the Chief
Engineer of the Fire Department is reported
as having said that “the room in which the
engine is located is 16 by 8 feet, with the
gasoline tank in the ground twelve feet dis-
tant.” If the tank is situated twelve feet
distant from any building, and if the gaso-
line is taken to the engine by a small pump
and there is the usual provision for overflow
back to the tank, there can be no possibility
of a fire from the engine if the supply and

overflow pipes are properly connected up.
The only possible chance for a fire would be
when filling the tank, and as the insurance
companies usually require this to be done in
day light, there is very, very little chance of
a fire. In fact, the danger from fire in such
case is less than the danger in having a tank

. wagon in the streets. Certainly the danger

is much less than the possibility of a boiler
explosion from the many poorly built, ill-
cared for plants in use in many cities,

It is to be sincerely hoped that the authori-
ties of New Orleans will not handicap the
use of so admirable and safe a power, merely
because some one in the city has been care-
less in the use of gasoline for cleaning gar-
ments,

CASTING ALUMINUM,

The matter of casting aluminum is assum-
ing such prominence, that a little general in-
formation on this subject will not come
amiss, It is important to make the mold
suited to the casting. For instance, a plain
bar can be molded up as hard as may be,
and if well vented, will come out perfect,
On the other hand, a thin ring, unless mold-
ed up soft enough to allow the metal to com-
press it, will be sure to tear apart., Hence,
wherever the metal is to enclose the sand,
this must be left as soft as possible, to allow
for compression during the cooling of the
casting.

Ram the sand as little as possible, use as
dry as possible, vent freely, and you are
pretty safe. Aluminum is quite brittle at the
critical temperature, hence the least strain at
that time injures it. Cores should be soft,
and coated with graphite. The sand should
be new, and while no facing is necessary, a

good dusting with soapstone can be recom-
mended, The slicking tool should never be
used on a mold.

Melt the aluminum in a plumbago cru-
cible, previously rubbed up with graphite.
When the metal is melted, it should be
poured at once. Gates should be wide, and
of a generous area. Big feeder heads are
not advisable, as they do not feed, but rather
draw away the metal from the casting.
The metal should not be too hot, a good
claret color is sufficient, when observed by
putting aside the skin with a stick. Fluxes
are unnecessary; occasionally, however,
cryolite may be used to advantage. All sodi-
um salts should be kept away. Zinc can be
added, though the metal should not then be
sold as an aluminum casting, Up to 15 per
cent can be used safely. Tin should also not
be added to the aluminum.—The Mechans-
cal World,
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THE ‘‘B. AND C.”

FRICTION CLUTCH PULLEY

There are special points connected with
the attaching of a friction clutch pulley to
gas engines which make it advisable to use a
clutch specially constructed for the service.
The “B. & C.” clutch bolts directly on the
flywheel of the engine and takes the place of
the regular driving pulley. Where engines
are used in shops, driving a line of shafting,
it is particularly advantageous to have the
clutch pulley on the engine where it can be
easily adjusted and oiled,

“B. & ." Prictlon Clutch Pulley, Front View.

Figure 1 shows the front view of the
“B. & C.” clutch, while the application of
the cluteh is shown in Figure 2. This
view also gives a good idea of
the construction of the clutch, which con-
sists of three main parts : the pulley, the car-
rier, which is bolted to the arms of the en-
gine flywheel and acts as a journal for the
pulley, and the gripping mechanism, which
consists of a gripping plate, spindle and cam
levers. The clutch has a side grip, which
eliminates the effect of centrifugal force and
insures a positive release.

Two rollers are mounted on the end of the
spindle, which works in and out through a
hole in the gripping plate, and journaled on

the end is the operating hand wheel, which
can be held in the hand regardless of the
speed of the engine. Bearing on the rollers
are cam levers, which in turn are pivoted on
the gripping plate, and lugs on the levers
abut against the adjusting screws. These
adjusting screws go through a flange on the
carrier, and are locked in place by the lock
nuts, which also hold the gripping plate in
position.

In the operation of the clutch, when the
spindle is pulled out against the stop, the
pulley is free to turn on the carrier journal
and when pushed in is gripped in a circular
vise and turns with the engine flywheel. The
load can be taken up as gradually as desired
by pushing in the handwheel slowly, and re-
leased at will by pulling it out.

Messrs. Patterson, Gottiried & Hunter,
Ltd., 150 Center strect, New York City, are
the distributors of the “B, & C.” clutch, and
will be pleased to send prices with full par-
ticulars and a copy of their latest illustrated
catalogue on application,

/F'-:l-'-r FLY WHEEL® BHOWING
{‘ METHOD OF ATTACHING CLUTCH

e KT
‘B. & C.” Friction Clutch Pulley, Bectional View.
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TRADE PUBLICATIONS,

“The Rambler Magazine” is the title of a
new monthly to be issued by Thos. B, Jeffery
& Co., Kenosha, Wis, '

The Winton Motor Carriage Co., Cleve-
land, O., have issued a very fine catalogue
showing their 1905 four-cylinder wvertical
cars.

Pumping Machinery is the title of a 132-
page catalogue just issued by Henry R.
Worthing, of 114 Liberty street, New York
City.

The Hill Tool Company’s “Facts About
Tool Holders” is a small catalogue from the
Hill Tool Company, Anderson, Ind. It lists
tools for facing, boring, turning, etc.

For several years we have been using one
of the American Steel and Wire Co.’s desk
calendars, and have just received the 1gog
pad. It is supplied with a suitable wire and
iron frame.

The Wm. Powell Co., Cincinnati, O.,
have just issued a very attractive souvenir
of their “White Star” values, in the shape
of a watch charm, It will be sent free to
engineers on application.

The “Reliable” engines, 114 H. P, and up.
are built by the Reliable Machine Company.
Anderson, Ind., which company has recently
purchased ground and will erect a building
especially for their own use,

The Marion Motor Car Co., Indianapolis,
Ind., employ an air cooled four-cylinder mo-
tor in theit cars, and a catalogue received
from them devotes considerable space to ex-
plaining the features of their motor.

A very complete and excellent line of au-
tomobile parts is shown in the 1905 cata-
logue just received from the J. H. Neustadt
Co., St. Louis, Mo. Everything necessary
for complete cars, and several styles of many
parts, are listed.

A recent automobile advertisement states
that a horsepower is the power required to
“lift 33,000 pounds one foot per hour.”
Printer’s Ink remarks that perhaps that is
the horsepower of the car in question,

The Lambert Gas and Gasoline Engine
Company, Anderson, Ind., have a well-
printed catalogue in two colors, showing the
“Lambert” engines. This company recently
moved into a new concrete factory built for
their special use,

The Perfection Magneto Company, An-
derson, Ind., send us a small folder describ-
ing the merits of their “Perfection” magneto
for ignition use. Among other specially at-
tractive features they mention interchange-
ability of parts, and the fact that they make
but one style of machine, claiming that this
one will do the work, and therefore several
types are unnecessary.

From the Stearns Gas Engine Works, Los
Angeles, Cal., we have received a catalogue
of Stearns engines. An illustration of the
engine in four colors occupies a prominent
position. The engines are of the hit and
miss type and are built in units from 2 to 20
H.P. Mr. Stearns has recently returned to
Los Angeles after an extended trip through
the East, purchasing new machine tools, etc.

The Besscmer Gas Engine Company,
Grove City, Pa., is one of the few com-
panies making a business of converting
steam into gas engines, The gas engine
cylinders and parts may be attached to any
steam engine having an overhanging cylin-
der. A new catalogue from this company
gives complete information relative to these
outfits, as well as the Bessemer gas engine
which is built in units from 5 H. P. up, En-.
gines are built for electric light, ordinary
commercial and oil field service.
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INDUSTRIAL ITEMS.

A large gas engine is being installed at the
Upper Sandusky (O.) water works.

The Simpson Heater Co.,, Newark, O,
will buy a 50 H.P. engine March 1st.

It is reported that Fairbanks, Morse &
Co. are bringing out suction gas producers,

F. L. Bane, Brecon, O., contemplates
buying a 2 H.P. gasoline engine for saw-
ing wood,

The Globe Iron Works Co. recently re-
moved from Minneapolis to Menomonie,
Wisconsin. :

A Columbus gasoline engine was recent-
ly installed at the Russell & Baer ¢oal mine,
Pomeroy, O.

The Lawrenceburg (Ind.) Granite &
Marble Works have' installed a pneumatic
plant for cutting tombstones. A gas en-
gine furnishes the power.

W. S. Sheppard, consulting expert on
power, has removed from 34 Ward street to
21 Lawrence street, Newark, N. J. Mr.
Sheppard is making special grades of oils for
gas engine and automobile uses.

Springfield Gas Co., Lancaster, O., has
recently installed an engine of 1,000 H.P. at
their pumping station near the mouth of
Clear Creek. A steam plant was the former
method of operation.

“Captain Tolman says he will be on hand
next spring with a new 16 H.P. gasoline en-
gine in his boat, and thinks he can make
more money than a big steamer can on the
Omro-Berlin route.”—Berlin (Wis,) Jour-
nal,

We have an inquiry from a gas engine
salesman who desires to hear from manu-
facturers of trucks on which to place gaso-
line engines for traction rigs. We shall be
pleased to hear from interested manufac-
turers.

The S. Obermayer Company, Cincinnati,
Q., manufacturer foundry supplies and gaso-
line lubricants for gas engine cylinders, has
been awarded the highest award and gold
medal at the St. Louis Exposition, on plum-
bago, foundry facings and foundry supplies
of all kinds.

In a bunch of press clippings we recently
noticed mention of sales of gas or gasoline
engines for the following classes of services:
Printing press, circular saw, meat market,
ditching machine, pumping water, sausage
grinder, machine shop, hook and eye fac-
tory, repair shop, grain elevator, electric
generator, portable sawing outfit and boats.

The plant of the Jackson (Mich.) Engine
and Motor Co. is operated by a 15 H.P. gas
cngine. It operates the entire plant, con-
sisting of seven lathes, five emery wheels,
two planers, a shaper, saw and wood lathe,
and also furnishes power for a 125-light
generator. The total cost for operation is
05 cents a day.

“No competition under the sun.” This
is the claim put forth in a circular received
from the Wooley Foundry and Machine
Works, Anderson, Ind., who state that thev
are the only manufacturers of gas engines
who have adopted the automatic system of
governing. This company is also prepared
to furnish suction gas producers,

The Auvtomatic Machine Co., of Bridge-
port, Conn,, have recently installed one of
their 60 H.P. four-cycle three-cylinder en-
gines for Ockers & Co., of New Haven,
Conn. This is said to be one of the largest
and most complete outfits in the business.
The boat is 72 fet over all, 20 feet beam, §
feet draught, 35 net tons, 40 gross tons and
has a capacity of 2,500 bushels of oysters,
and recently caught 1,000 bushels in two and
one-half hours. It has an average speed of
ten miles per hour.
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We were somewhat delayed in getting
out the book. “Suction Gas,” by Mr.
Haenssgen, but we now have a stock of
them on hand, and orders can be filled on
receipt.

We have also exhausted the fourth
edition (sixth thousand)} of Mr, Roberts’
"(as Engine Handbook,” and have issued
the fifth edition, making the eighth thou-
sand. No changes have been found neces-
sary since the last edition, and the present
edition is identical with the last one,

The practice of indicating gas engines
s by no means as ccmmon as it should
be among engine users. The article in
another column on gas engine troubles
gives an instance of how trouble may be
Incated, or saved, by an indicator,

A centemporary calls attention to the
fact that modern agricultural machinery
has made farm work less laborious
than in the older days and ‘that
today the chores around the farm
tonstitute the drudgery rather than
the easier pcrtion of the work. TFarm-
ers who have purchased gasoline engines
have found that not only was much of the
drudgery banished, but the engine made
possible conveniences not otherwise obtain-

farmer’'s wife has water in her kitchen, runs
her churn with the engine, has firewood
sawed by the power of the engine, etc. The
farmer’s stock has plenty of water in dry
as well as wet seasons, and is supplied with
ground feed. In fact, the gasoline engine
is doing its share to lighten the labors of
the farm and add luxuries not heretofore
possible.

“The ingenious American who can make
the windmill a success for operating other
farm machinery, besides pumping, will have
secured his fortune,” says the United
States Consul at Windsor, Nova Scotia,
About the nearest that las been attained,
it seems to us, is the gasoline engine.

An English patentee claims advantages
from the use of a fan-like projection placed
on the end of the connecting rod and pro-
jecting from the piston pin toward the inner
end of the piston, The motion of the fan
creates a draft of air in the piston, cooling
same.

A correspondent in an English paper, in
commenting on the “specifics” recommended
for reducing London fogs, says: “The best
means of bringing about reduction are, of
course, the abolition of the factory chimney
by the adoption of motive power supplied by
gas,” etc. The gas engine is not only eco-
nomical, reltable and convenient, but also a
good smoke preventer.
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When the earlier makes of gas engines
began to reach the state where they could
be depended upon with certainty, the first
stage of gas engine construction was over
with. The engine had then passed from
a condition of purely experimental value
to a stage of genuine commercial useful-
ness, for there are few places in which
power is used, where it is possible, or at
least practicable, to use for power an en-
gine which may stop at any time, or re-
fuse to start when required. To say
nothing of the labor lost, the delay in out-
put of a factory means a great loss if the
shop is shut down by reason of failure of
the engine to run when needed.

But when the engine could be counted
on with absolute certainty to start when
wanted and to run continuously when
started, the usefulness of the gas engine
advanced quite materially. This reliabili-
ty and certainty of meeting any require-
ments is particularly essential in certain
classes of work, as, for instance, in an
automobile, In some cases, failure to
fulfill these requirements means a terrific
loss of property, and possibly of human
lives. Suvch is the case in city pumping
plants, particularly when water is re-
quired for fire service. Possibly the fact
of there being such absolute need of cer-
tainty in the operation of the engine has
prevented to some extent the adoption of
gas engines for municipal water works
plants. However, these installations are
increasing in number and the satisfactory
service of the plants in operation adds
materially to the arguments that may be
presented in urging their adoption,

Aside from the saving in the cost of
fuel in most plants, which apply just the
same as in other gas engine installations
of any given size, there is a special saving
due to the intermittent manner in which

GAS ENGINE PUMPING PLANTS

many municipal plants are required to be
run, For instance, in a small town in
Ohio, where such a plant is now being
installed, there is required for ordinary
uses but a small size engine. To provide
adequate service for fire protection, how-
ever, about a 35 or 40 H.P. will be in-
stalled, which will give ample capacity in
case of fire. This engine, however, in
ordinary circumstances, will keep the

town supplied with water by running the |

engine and pump but two days each
week, The remainder of the time the en-
gine need not operate, provided it is not
required for supplying water for fires. It
is quite evident that there will be consid-

erable saving effected by not being |
obliged to keep the engine under way al! '

the time, this saving accruing from saving

in the fuel as well as the time of the en- .
gineer, who may possibly be used on other |

work a portion of the week,

It may be said that a steam plant might !

be utilized with the same advantages, but
this is not the case for the reason thata
fire may break out at any time, when the
pumping plant would have to be called
into service. The gas engine outfit may
be started off at once, while a steam plant
would not be able to respond promptly
unless steam were kept up all of the time.

Of course, there are the other ad-
vantages which apply to all gas engine
plants, in that there is no hauling of coal
or ashes; cost of repairs, ete,, should be
less; there is no lost fuel in starting up.
or in shutting down, etc.

Taking even the larger plants in which
gas producers may be used in conjunction
with the gas engines, the fact that the
manufacturers will guarantee and can
produce a horse-power per hour for each
pound of coal as against from three to five
pounds of coal for even well-equipped
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and well-handled steam plants, it is evi-
dent that the gas engine pumping station
is a very marked improvement
Philadelphia has a special high-pressure
gas-driven plant for fire protection, and
the reports from its tests have been very
flattering. In a large city such a plant

has the advantage (which does not always
apply to small towns) of occupying so
much less space than would be required
for the equivalent steam outfit, that the
saving in cost of ground for the gas en-
gine pumping plant is quite a material
amount.

SOME GAS

ENGINE TROUBLES

An English correspondent of the Ameri-
can Machinist gives some interesting trou-
bles which he has encountered with gas en-
gines. He describes the trouble with a 30-
H. P. engine, with water getting into the
cylinder, as follows:

“The usual symptoms—refusing to start
and bursting tubes—were present. 1 diag-
nosed it as a leaky liner joint. The liner
was drawn and a new joint carefully made,
every precaution being taken. The facing
on the end of the liner and its seating in
the combustion chamber were scraped, a
new ashestos ring was inserted and the liner
pulled intc place. Imagine my surprise on
starting up the engine to find that water was
still as much in evidence as ever, The boss
of the place (a printing office) was getting
sore, and I was wondering already what he
would have to say about the bill. There
was nothing to do but pull the jacket down
again and take out the liner. This time the
joint faces were skimmed in the lathe and I
felt pretty sure that they would hold this
time. After working all night so as to get
them started at 8 o’clock next morning, we
got the liner back into place and again
started up. Alas! the troubles were by no
means over, the water whistled down the air
valve spindle and out of the lubricator on
the top of the cylinder. It could not be the
liner, and the exhaust chamber was as dry
as a bone. The office had been standing a
day and a half and Mr. Printer was natural-
ly getting past holding. We were all pretty
well played out, too. The liner was not

cracked, the joints were tight, and yet water
in comparatively large quantities was get-
ting in. It looked as tho' we must throw
the job up when some trivial circumstance,
now forgotten, directed our attention to the
air pipe.

“ ‘Get that foot plate up,” the fitter said to
one of his mates, indicating the iron plate
covering the pit in which the air box stoed,
‘Now get the top flange off.” The man took
the flange off, and to our astonishment dis-
covered that the air box was full of water.

" The mystery was, of course, solved—the en-

gine had been pumping water on every
charging stroke. A leak at some time or
gradual condensation had filled the air box,
which in this engine was sunk rather low,
It all looked so simple, but I have never met
with a similar case before nor since. When-
ever a man goes from our shop now to see
a gas engine with a water trouble the air .
box isn't overlooked.”

“A set of slides off an old slide type en-
gine was sent us one day to be refaced,”
continues the writer. “The job was done
by a skilled hand and returned. Two days
after a letter came saying the slides were
not properly done and would not hold and
that they were being returned to us to be
done over again. The letter concluded by
saying that of course we would have to bear
the expenses incurred by the second re-
facing. We replied, saying we could not
understand why the slides should be wrong,
as they had been done in a proper manner
and tested on a special test plate before be-
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ing sent out. The slides came to hand and
were found to be correct. We wrote back,
informing our clients of this and asking
them to try them again and look in other
directions for the trouble. Another letter
came, saying the slides were as bad as ever
and that we must send down to see to them.
We agreed on condition that they should
pay the bill if we proved the slides were
faced right. On examination our fitter dis-
covered that the lugs on the cylinder end
which kept the slide cover in position were
bearing against the cover and keeping it
away from the slide, This was caused by
the thinning of the slide by continual re-
facing, and a few rubs with a file put it
right.”

In another case: "I found the engine
stopped with the belt on the tight pulley.
After a lot of effort by as many men as we
could find room for on the flywheel, we got
the belt over on the loose pulley, The en-
gine was got off with a little trouble. but

as 5000 as we attempted to put the load on -

she started missing fire and in a minute or
two stopped. I examined the gas bag, tried
the valves up and down, tried the compres-
sion, and all appeared right. I was think-
ing about sending for the indicator when I
happened to inquire which wall the ex-
haust was taken. The attendant said
it went a long way to the back of
the building and up level with the
roof. I inquired if there was a si-
lence.. He said there was a box
on the end of the pipe, but he didn’t
know anything about a silencer. The
vagueness of the answer made me suspect
that there was a silencer and from his ap-
parent ignorance of it that it had probably
not been cleaned since its installation. Up
to the roof we went, and sure enough there
7eas a silencer, ‘Fetch up a 34-inch spanner
and get that flange off and vell out when
vou have done it.” Leaving him with these
instructions, I weut below and waited for
him to vell, which he shortly did., As I ex-

pected, the engine rattled off with the loa‘l
immediately. That silencer gets cleaned
out once a year now.

“‘Go down to Mr. Bootmaker's and look
over his gas engine. He says she has sprung
a leak.’ Jim goes again this time and pres-
ently reports that he has drawn the piston
and there certainly is a leak, but it doesn’t
seem to come from either of the joints. As
the engine is a small one and the shop quite
handy, T tell him to arrange to get the cyl-
inder off and bring it home at shutting-oft
time tonight. (n examination it looked as
tho’ Jim's version was right. The liner and
exhaust joints both appeared tight. Was
there a crack? Before taking the liner out
we decided to put the force pump on to see
if we could detect the spot the water came
from. We filled up the jacket, blanked up
the bottom water connection and stuck the
pump on the top one. A few strokes en-
lightened us. The water was coming from
the indicator hole. We could only conclude
that the boss through which the indicator
hole traveled from the outer shell of the
jacket to the combustion chamber was crack:
ed in the water space. We plugged up the
hole on the inside and stopped the leak. If a
stranger ever comes to indicate that engine
there will be trouble,

“Another hot-bearing difficulty which we
traced to an unusual cause was experienced
with a large single-cylinder engine giving
120 BH.P. The engine was some years
old when the bearings on the big end of the
connecting rod started to run hot. “The
mechanic employved on the establishment
bhad exhausted his ingenuitv and given it
as his opinion that new bearings were want-
ed. We were rung up to give a figure for
this and as a result inspected the faulty
brasses. They were a heavy, well-made set
(the journal was 8 inches diameter), they
were not worn or damaged in any way and
we could assign no reason for their failure,
As it appeared to us to be folly to make
new brasses when no defect could be dis-
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covered in the old ones, we suggested that
we make an examination of the engine. The
brasses were scraped and the journal
smoothed down and a red lead fit obtained.
The lubricator was seen to and the engine
started on castor oil. All went well for a
while, but as soon as the load was put on
trouble began. We went over this routine
of refitting the brasses several times, as we
found that when heated they had a tendency
to close on the journal. To obviate this we
shaped the edges of the brasses so that they
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should bear on the outsides and thus any
tendency to expand would cause them to
open instead of close. Still the heating con-
tinued and at last we decided, as a means
of calculating the pressure on the bearing,
to indicate the engine. This decision saved
us, for the indicator at once discovered an
abnormally high initial pressure, due to pre-
ignition, which was eventually traced to a
faulty igniter. This was corrected and the
bearing gradually cooled down, and has
since given no further trouble.”

GAS FOR

POWER,

At a recent meeting in Glasgow of the
Scottish Junior Gas Association, the Presi-
dent made the folowing remarks relative to
power production:

The importance of the gas industry in
affording an economical means of utilizing
coal can not be urged too insistently in the
present extravagent age. The rate at which
our stock of coal is now being diminished is
220 million tons per annum, and is increas-
ing. Many and differing computations have
been made regarding the life of the coal-
fields ; but no doubt at all exists that a time
will eventually come when these will be ex-
hausted. That the welfare of the nation is
closely bound up with the future of the coal-
fields must be evident to all; for from this
mineral is derived the energy, whether it be
applied by steam, gas or electricity, which
drives mills, propels ships, locomotives, and
tram cars, lights and heats cities, and does
the one thousand and one things which make
life as we know it possible. Other sources
of power in nature exist, such as water falls,
winds, etc.; but none other is of so much
practical importance—at least, in this coun-
try, although other lands, notably the Unit-
ed States of America and Switzerland, are
more favorably situated with regard to
water power,

Energy is obtained from coal chiefly by

means of the steam engine, the gas engine
with coal gas, or the gas engine with pro-
ducer gas. The steam engine, considered as
a heat engine, is most uneconomical. Prob-
ably the average thermal efficiency of all
steam driven plants in operation will not
exceed 4 per cent. Of course, this figure is
greatly exceeded in well-equipped central
stations, such as those for the supply of elec-
tricity. Such stations will probably convert
about 8 per cent of the heat of the coal into
electric energy at the switch board, and that
is all. There are no residuals of any kind;
the remainder is lost—part having gone
down the exhaust pipe, and part up the
chimney to pollute the atmosphere. In the
case of an electricity supply company, prob-
ably not more than about 7 per cent of the
energy of the coal will be delivered as cur-
rent to the consumer.

How different is the result where energy
is obtained from coal by either of the other
methods. In the manufacture of coal gas,
about 20 per cent of the heat of the coal may
be obtained as gas, about 47 per cent as coke,
and, in addition, the crude residual products
obtained have a value according to market
fluctuations. Indeed, carbonization in closed
chambers, such as gas retorts or coke ovens,
with recovery of bye products, is a most
economical process. The gas may be dis- -
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tributed ir. mains with very small loss; and
if it be used for power purposes in a gas en-
gine, 25 per cent of its heat may be convert-
ed into usefut wotk.

With the gas producer, about 80 per cent
of the heat of the coal may be converted into
a combustible gas, and 25 per cent of this
may be converted into brake horsepower in
a gas engine. There are no bye products
which may be recovered except sulphate of
ammonia,

It will thus be seen that, so far as economy
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in fuel is concerned, the steam driven plant
is quite outclassed. In evidence given be-
fore the Royal Comntission on Coal Sup-
plies, Mr. Beilby estimates that if the aver-
age steam ungine were entirely superseded.
the 52 million tons of coal used annually for
power purposes would be reduced to 11 mil-
lion tons. From this it will be seen that,
considered solely from the point of view of
national economy in coal, the gas industry
deserves well of the community by afford-
ing an economical means of utilizing coal.

ELECTRIC

IGNITION APPLIED TO
INTERNAL COMBUSTION MOTORS

On December 5, 1904, Sir Oliver Lodge,
of Birmingham University, delivered a lec-
ture on “Ignition as Applied to Internal
Combustion Engines” before the Autoro-
bile and Cycle Engineers’ Institute, in which
he said that from the point of view of com-
bustion a gaseous mixture, instead of a kind
of spray, was the best and most rapid.

To achieve ignition the combustible mix-
ture had first to be raised to a certain tew-
perature, a critical temperature locally, and
if it ever fell below that the fHame expired,
Tgnition meant the raising of a small part of
the mixture to such a temperature that com-
bustion took place, and the remainder of the
gas ignited by spreading. The necessary
condition of this spreading was that other
molecules susceptible of combustion should
be within range of those previously fired,
therefore it was necessary for the spread-
ing of combustion that other molecules
should be within such range, for there was
a certain point beyond which ignition could
not be spread. But supposing that between
the combustible molecules there were inert
oncs, then of course the combustion would
not spread unless some means were taken
of bringing each combustible molecule
within the sphere of influence of another.
What would bring them into such sphere of
influence * First of all, having more of them

in proportion to .the nitrogen and other
materials, and subséquently bringing active
molecules into closer companionship by
compression. Rarefaction prevented igni-
tion from spreading and prevented explo-
sion, but concentration and compression as-
sisted ** Rut as the atoms were not station-
ary, but hew about, the disturbance if it
lasted an appreciable time, would assist
combustion, because the chances were that
one or other of the combustible miolecuies
would come within range of each other, and
would be caught by the ignition and would
spread it. As the molecules moved faster
the higher the temperature, therefore tem-
perature assisted combustion and explosion.
Different gases possessed different rates of
motion, Tor instance, atoms of hydrogen
moved about four times as fast as the mole-
cules of oxygen, so that any excess of hy-
drogen would assist combustion. It wouid
be thought the exact chemical mixture
would be the best for combustion, but this
had bheen found not to be so, as the hydro-
gen being the lighter body, its atoms moved
faster, and therefore the excess of that gas
was preferable. Now the effect of diluting
the mixture was just the same as rarefac-
tion. He did not know if they knew of
Dalton's law, namely, that every gas had a
vacuum to enter, and that every one occu-
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pied a space independent of the other; the
one knowing nothing about the other as
far as static distribution was concerned, so
that the extra gas might mix with the com-
bination as water mixed with sand, without
disturbing the sand. So it was with gases;
each kept the same distribution as before,
as their molecules had different rates of mo-
tion, the lightest moving fastest, and the
predominance of the lighter constituents
favoring the spread of combustion, It might
be asked if the presence of these foreign
bodies made any difference in combustion.
In some cases it did. Perhaps it made a
difference to the sphere of influence. Dilu-
tion with other gases might have a retard-
ing influence upon the combustion. It might
possibly bring about a slowness of combus-
tion. They might ask why some explosions
were more violent than others, and why
some were weaker? In the weaker explo-
sion the combustible molecules probably
went off on the meandering path spreading
their combustion, and therefore the explo-
sion would be slow, but with mixtures that
were richer the molecules would be closer
and more rapid explosion would ensue, 1f
an increased rate of combustion was wanted
with the poor mixture then they must com-
press it, and ignite it in several places. He
then demonstrated by means of a Bunsen
burner (the glass tube or burner conveying
the combustible mixture being of consider-
able length) how the rate of combustion in
a combustible mixture can be observed, The
question whether it was better to ignite gas
near the piston or near the base of the cyl-
inder was sometimes put, and was a very
proper gquestion to put. It would be sug-
gested that as one of the walls was running
away, so to speak, and the ignition took
place at or near the piston, the latter had
time to move off, whilst that portion of the
mixture farthest from it was in the act of
being fired. He demonstrated his meaning
by the analogy of a shell in 2 gun, thereby
suggesting that ignition close to the piston
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was the better, because the initial impulse
would be given to it more quickly, and the
combustion would not have to follow up the
piston as it otherwise would have to do if
the ignition took place in the crown of the
combustion chamber.,

In a slow-speed engine, a slow burning
mixture might be used with advantage, be-
cause a more lasting blow, more of a push,
was obtained. The walls of the gas engine
were cold, and therefore they put out a flame
in contact with them, hence you were bound
to have a certain amount of combustible
material unburnt. If only the walls of the
cylinder were red hot better combustion
would be obtained. It seemed absurd to
work with the walls of a cylinder red hot,
but he wondered if a century hence engi-
neers would be satisfied with water-jacket-
ing. He did not think water-jacketing was
right, because it lowered the temperature at
a place where it was wanted hot. If only
you could let the air and gas into a hot
vessel it would certainly be more econom-
ical. It did not seem beyond the province
of invention to achieve that result, The
only way that he saw hot material could
be used was by some arrangement of a tur-
bine, the Pelton wheel, which might be red
hot. A gas engine on that plan might work,
It might not be the most efficient way, and
he did not pretend to solve the problem;
he only said he never locked at this water-
jacketing as the final solution, He thought
better might be done,

He aemonstrated his meaning with re-
gard to the effect of hot and cold jackets
upon combustion by passing a lighted taper
between the cold coils of a small tube.
While the tube remained cold the lighted
end of the taper was extinguished, but so
soon as the coil had been heated to a red
heat the taper was kept alight when placed
between them, thus showing how the com-
bustion would be aided by the hot walls of
a cylinder. In the ignition of explosive
charges much advance had been made
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The gun of today was not very different
—in barrel, shot, shell, bullet or powder—
from what it was centuries ago; but what
was different was the mode of ignition,
These arrangements had been altered, and
these were the respect in which the modern
rifle differed from the ancient gun. So it
had been the case of the internal-combustion
engine,

In referring to the various methods which
had been employed in ignition, the speaker
said that the tube method had the advan-
tage of not opening to the air at all. If air
were compressed sufficiently it became red
hot, and if oil were injected into the hot air
it would ignite it. A little spray injected
into a highly compressed air was all that
was wanted for its ignition, and this experi-
ment was easily shown in a physical labora-
tory. Electric ignition might be regarded
as almost a natural method of setting up
cormbustion, because what was combustion
after all? It was only electrical action, The
force of chemical activity was electrical at-
traction at close quarters—an electrical at-
traction between molecules. What they
worked at in a laboratory was visible chem-
ical action at a distance. So combustion
was an electrical process,

Self-induction was not by any means
thoroughly understood, It might really be
called electric inertia. It used not to be
known that electricity possessed any inertia,
but it did. and to start an electrical current
was very much like starting a barge on a
canal, taking a little time to get up speed.
When the electric current was steady it was
because the propelling force and the resist-
ance were equal, and so the electricity was

moving by reason of its own inertia obeying
the first law of motion.

The inertia of a circuit depended upon,
and was proportionate to, the amount of
magnetism. They would have a lot of in-
ertia with a good current, and the best way
of stopping it, if required, would be to take
a little time over it and use a little gentle
force. Put an obstacle in the way and
the obstacle would get smashed. There
were many ways of stopping a current with
inertia. One was to put a film of air into
the path. If a film of air were put into the
current it would be smashed by the inertia
of the current trying to get through it
That was called self-induction. The more
suddenly one put a film of non-conducting
air in the way the more violent would the
spark be. He saw in a journal that there
was being brought out a cam with a spring
which released suddenly, in the case of
weight contact; this might possibly be a
good plan,

The speaker introduced his own improved
method of igmition, which differs from the
present high tension system by coil, in that
instead of the high tension current from the
coil being taken direct to the plugs it is
taken to Levden jars, and the tertiary in-
duced current from the outer coats alone
being conducted to the plugs. The Leyden
jar, or condenser, acts in a way analogous
to a spring and stores up the current grad-
ually, and throws it out again with violence.
As a result of this svstem plugs were shown
sparking in oil and in water, and generally
reversing the normal ideas which at present
prevail as to their treatment when fitted in
the usual gasoline motor.

BOOK REVIEW,

Dry Batteries—By a dry battery expert.
59 pp.. §x7%4, paper. Price 2§ cents.

This book gives detailed instructions for
the manufacture of dry cells of any shape
and size, especially adapted for automobile,

launch and gas engine work., Tt is written
“by a dry battery expert,” who is said o
have made every kind of cell, and Norman
H. Schneider {(H. S, Norrie) has furnished
additiomal notes and 30 original illustrations,
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CORRESPONDENCE

Editor The Gas Engine:

We have been doing some wood saw-
ing that beats anything we have heard of
«in that line, and think it might be of in-
terest to your readers to know what can
be done with a gasoline engine of small
power,

Ii any of your readers have beaten this
record, we would like to hear of it, not
that we wish to challenge them to a wood-
sawing contest, but because we would
like to know what others are doing in our
lines of work.

Our rig is a 6 H.P. engine with a 36-
inch saw mounted on a truck. We use a
magneto with governing pulley for ignit-
ing, and with this we start without a bat-
tery. We keep an eight-cell dry battery
at home for emergencies, but rarely have
use for it :

We use a small water tank and about
ten to fifteen gallons of water with a
small circulating pump for cooling the en-
gine. We can run all day without chang-
ing the water, and in cold weather we
drain it all out at night, and avoid all
trouble of freezing, and have only four to
six pails of water to put in in the morning.

During the winter of 1902-'03 we used
a 4 H.P. engine with a 36-inch saw, but
in 1903 we sold that rig and bought 2 6
H.P. engine and 36-inch saw.

In the winter of 1902-'0o3 with the 4
H.P. engine and 36-inch saw, on the farm
of Mr. John Garland, Coal Valley, IlL, we
sawed inside of four hours, a pile of pole
wood which measured an equivalent to 32
feet Jong and g feet high. The length of
the poles running from 10 to 18 feet, anq
up to 15 inches in diameter. This was all
cut in 16-inch lengths,

During the winter of 1903-'04, with our
6 H.P. engine and 36-inch saw, on the
farm of Mr. Peter Leaf, Coal Vallev, Il
we sawed in six and one-half hours forty

cords of pole wood. 128 cubic feet to the
cord, all cut in 16-inch lengths, In this
job the poles were in three piles, so we
had to move twice.

During the same winter with the same
rig, on the farm of Mr. Wm, Brown, Coay
Valley, I, we sawed in five hours fifteen
cords of cordwood in 16-inch- lengths and
sixteen loads of pole wood in 16-inch
lengths. We did not get the measure-

.ment of the pole wood, but there must

have been at least fourteen cords,

Two of us go with the rig and change
off feeding every fifteen minutes. We
use from five to six gallons of gasoline a
day.

With the same engine we also run a
two-roll Cyclone shredder, with blower
attachment, to its full capacity with ease.
Also a hay press, baling sixty bales of hay
per hour, which is not load enough to in
terest the engine at all,

Should any of your readers wish to
satisfy themselves as to these records, let
them write to the men for whom we did
the work.

It is a mistake to think it necessary to
have an 8 or 10 H.P. engine with which
to saw wood. We have neo trouble at all
in starting our engine in the coldest
weather.

During the fall of 1904 we had a job of
building a stone arch over a small stream
near us, We used our well-drilling ma-
chine and the 6 H.P. engine as a hoist,
and rigged up a derrick with a couple of
strong poles and some rope. We could
easily handle and put in place stone
blocks 2 feet by 2 feet by g feet.

We also own a steam portable engine,
but our light gasoline rig-beats that all to
death. Our engine weighs but 1,040
pounds, making it extremely handy for all
kinds of work, Yours very truly,

Orion, 111 Nicely & Jones.
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WINDMILLS AND GAS

ENGINES

The Bureau of Statistics, Department of
Commerce and Labor, has issued a special
consular report relative to windmills in
foreign countries. While intended to cover
more particularly the possibilities in the use
of American-made windmills, several of the
consuls indicate that the gas engine is es-
tablished in their districts. U, S, Consul
Wallace, at Crefeld, Germany, says that
windmills are in use in his district and that
the only dissatisfaction he heard expressed
by the owners or operators of these wind-
mills was because of the uncertainty of the
wind, and to remedy this defect a few of
the mills were being provided with small
engines of 25 or 30 H.P, for use in times
of extended calms, which last sometimes
over a period of two weeks, in which there
will not be sufficient wind to furnish the
necessary power to operate the machinery.

He adds that a small gasoline engine
would fit the wants and conditions of the
little mills for occasional use during calms.

They could be attached at so little cost and
the addition would be of so much advan-
tage that sales of such engines should be
readily made, '

The consul at Mannheim, Germany,
states that a 2-H.P. gasoline engine has been
installed in his district to keep the windmil
going during calm weather.

Qil, gas and gasoline engines are men-
tioned as being in use in the Transvaal col-
ony; Ciudad Juarez, Mexico; Kingston,
Jamaica; Marseilles, France; Bergen, Not-
way; Lisbon, Portugal, and Barcelona,
Spain,

At Melbourne,Victoria, the consul states
that oil engine pumping plants are being
used invariably on the large cattle ranches.
orchards, ete. In Syria windmills have been
tried, but petroleum engines have given bet-
ter satisfaction. The consul at Winnipeg,
Manitoba, states that in the wheat-growing
section gasoline engines will probably grow
in favor.

SOME SUGGESTON
Us

s
ER

TO SPARK PLUG
s

The R. E. Hardy Co., 225 West Broad-
way, New York City, have issued a folder
giving suggestions to spark plug users,
from which we quote the following:

In all forms of gasoline internal combus-
tion engines employing jump spark ignition,
the most difficult and severe duty falls upon
the spark plug, which must resist three
hundred and fifty pounds pressure per
square inch, must stand a high temperature
(it is exposed to flame under pressure at a
temperature of 3,000 deg.) and in addition
it must perfectly insulate a high pressure
electric current of from 10,000 to 25,000
volts. It is exposed to deposits of carbon
which tend to allow the spark to escape by

providing a path for it to go where the com-
bustible gas cannot get to it. Thus causing
misfires or total stoppage of motor. The
spark plug is thus seen to be the most im-
portant part of the machine, and also the
part which most needs to be thoroughly un-
derstood and carefully handled.

In case of failure to ignite at all, the first
thing to inspect is your coil, see that vibra-
tor works when circuit is on, next remove
wire from top of plug, hold it 14 inch from
metal parts and observe if spark will jump
the gap. It must be capable of jumping at
least six times the space of gap between
spark points inside, as the resistance of hot
gas under pressure is much greater than



THE GAS LNGINE. 13

frec air. 1f spark is weak a new battery
or coil is required ; but if this cannot be sup-
plied at once a plug having shorter spark
gap may be made to work, or the one in
hand may have gap shortened by turning
bolt inside of porcelain (first removing cap
and loosening nut) till best position is found.
The best distance for most circumstances is
1-32 inch, but with weak battery better re-
sults may be secured by a shorter gap. While
with strong spark capable of jumping
greater resistance a more certain ignition is
secured by having a somewhat wider gap;
it all depends on the power of coil and bat-
tery what width is best, and you should
never make changes unless sure that you
have extra plugs with you, or are certain

that you know what the result will be, If the
spark is good the plug should next be re-
moved and inspected for carbon deposit, or
cracks in insulation. Carbon deposit will
not take place uniess you are feeding too
much oil, or burning more gasoline than
can be completely consumed. If carbonized
the deposit may be washed out with gasoline
or kerosene and a small sliver of wood. If
tube is cracked or broken a new one must
be inserted. If sparking end of plug ap-
pears all right the next thing is to remove
nuts and cap from top of plug, and see it it
is wet or coated with carbon inside. If wet
it must be wiped dry and replaced; if black
it must be cleared and a new packing in-
serted.

TWO IGNITION TIMERS

“Two Leading American Products” is
the title of a circular received from C. L.
Altemus & Co., The Bourse, Philadel-
phia, Pa. The front page contains a half-
tone of “The American Girl,” and also of
the “Altemus Timer,” the products re-
ferred to by the title. This timer does
away with more than one coil in multi-
¢ylinder engines, saves trouble from pos-
sible defective wiring of many coils. It
occupies a space of but 3 by 234 inches.

This device consists of a polished, hard
rubber case with removable glass front,

The Altemus Distributor

with full one-inch bearings, lubricated by
means of a compression grease cup. It
contains a bronze disc, from which extend
the primary comtacts of tool steel
Throughout one revolution these points
pass over and connect with a push pin set
in the rubber casing, and wired direct to
one of the primary posts of the coil. In
this manner the primary circuit is opened
and closed. Fastened to the primary disc
is another disc of hard rubber, from which
extends a core, having on its periphery a
brass ring, against which is a brush con-
nected to the secondary current. Project-
ing radially from this ring is another
small arm, which passes over the heads
of the plug terminals set equi-distant
apart in the rubber casing. Since this
arm does not touch either the terminal
heads or the rubber casing, there is no
wear whatever on arm or contact points.

The commutator is geared to the main
shaft of a two-cycle engine or fastened to
the cam shaft of a2 four-cycle engine, by
means of which the primary and sec.
ondary discs above described are rotated.
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The primary contact is so placed that
it will engage just about when it is de-
sired that a spark shall be produced in any
particular cylinder, the secondary arm be-
ing already in position to distribute the

The Bowles Timer.

high tension current to the proper plug
terminal. It will, therefore, be seen that
the circuit of a primary winding of an in-
duction coil is completed after the com-
pletion of the circuit of the secondary
winding of said coil, so that a spark is
caused to pass between the terminals in
the desired cylinder at any predctermined
time.

By means of a lever the spark may be
advanced or retarded in all cylinders
simultaneously.

The “Bowles™ primary timer is also a
product of this ccmpany, which is made
for engines with from one to -four cvlin-
ders. The contact points in this timer are
hardened steel with quick snap away, but
no hammer blow, each peint having spe-
cial spiral push spring,

THE GOODSON

IGNITION

SYSTEM

The Goodson igniter is an electric gener-
ator of the magneto type, provided with a
spring impelling device, connected to a
crank on the armature whereby the arma-
ture is made to rotate within the magnetic
field for a portion of a revolution at a speed
which is entirely independent of the speed
of the engine, and which is sufficient to gen-
erate the required current to produce a good
spark. The igniter is connected directly to
the engine shaft by a sprocket wheel, and
is so arranged that as the shaft turns it puts
the spring impelling device under tension,

and is so timed with reference to the posi-
tion of the piston that the spring impelling
device is tripped into action at the proper

time, giving the armature a quick impulse
and producing the spark, It is so construct-
ed on a rocking base that the time of the
ignition can be varied at will, while the en-
gine is in motion,

One of the features of this system is the
magnetic spark plug. It consists of an or-

“ glectro magmet in combination with a

pair of electrodes, inserted in a cast iron
body, which is screwed directly into the cyl-
inder head or ignition chamber of the en-
gine. When the impulse of electricity en-
ergizes the electro magnet, the armature is
attracted and brought rapidly against the

cores of the magnet. This causes the mov-
able electrode to separate from the station-
ary one, thus breaking the circuit and pro-
ducing a spark. A little spring attached to
the armature closes the electrodes, when it
is ready for another impulse of current.
Rust, carbenized matter or oil have no
cifect whatever on the points. When ail
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three conditions are encountered, an
equally good spark is obtained. as with
clean points. A metal cap fitted over the
the plug protects the magnets, etc., from
dirt, oil, moisture or accidental striking.

The Geodson ignition system is guaran-
teed to produce a sufficient spark to start
2 gas or gasoline engine without the use
of batteries or spark coil. The usual

guarantee against defective parts is also
made.

The manufacturers of the system are
the Goodson Electric Ignition Co., Provi-
dence, R, 1., who state that the Fairbanks
Co., of New York City, and the Ruggles
Machine Co., of Poultney, Vt., have
adopted the system as the standard equip-
ment for engines made by them.

GASOLINE AND WATER

SEPARATOR

It is a well-known fact that all gasoline
has more or less water in it, This may
come from the process of manufacture,
transportation, snow or rain, and some-
times it gets in through the elasticity of
the retailer’s conscience, but, however it
may get there, it is a great source of an-
noyance and responsible for no little pro-
fanity.

As may be casily observed, gasoline
floats on water by reason of the difference
in specific gravity, and in settling to the
bottom of a tank, often forms a cake of ice
during a cold night, or settling to the
lowest point of the piping it has been
known to freeze and burst the supply
pipe. Tt can also be easily shown that the
presence of even a small percentage of
water in the gasoline interferes decidedly
with the working of the engine, when this
water is fed through the same valve or
carbureter as the gasoline, and often
causes serious delays from stoppages with-
out an apparent cause, and a positive re-
fusal to start again,

This trouble makes itself felt just as the
supply tank is nearly empty, and often
you will hear the operator say that his
gasoline was no good, and he had to
throw it away and get new, while the true
cause of his trouble was the water mixed
with the gasoline, and his engine is built
to run en the latter, rather than on the
former. It is true that water may be fed
into the intake pipe of a gasoline engine,

between the mixing valve and the cylin-
der, if fed in small and regular quantities,
forming a ready means of internal cool-
ing, and resulting, some c¢lainy, in im-
proved economy of gasoline, but this is a
very different matter from feeding the
gasoline to the engine mixed with water,
since the succession of even a few drops
of water passing through the mixing
valve will result in the loss of impulses,
and so weaken the engine that a stoppage
is the result,

Heretofore there has been nothing to
overcome this dificulty, short of drawing
off the greater part of the barrel of gaso-
line from the top and throwing away of
remainder at no little loss. The Eureka
separator, which was especially designed
to overcome this trouble, has proved
during six months’ practical test to be
fully equal to doing the work intended,
and the manufacturers now feel confident
in offering it to the trade as the best and
only separator that will take the water
out of gasoline, so that it can be drained
off by the means provided. It is an ex-
tremely simple device, light and small,
and has no moving parts, except the drain
cock. The supply pipe from tank is con-
nected at the bottom of the separator,
while the delivery pipe leading to the en-
gine is ccnected at the top, there-
by permitting the flow of gasoline,
the passageway leading to this pipe ex-
tends far enough below the level of the
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gasoline to provide an air or vapor
cushion in the chamber above the level of
the gasoline, resulting in a uniform pres-
sure ‘'of the oil at the needle valve or car-
bureter, greatly improving its working.
The arrangement of the lower part
does not permit the incoming gasoline to
stir up or agitate the separated water,
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which lies quietly in a pocket by itself,
The separating material is placed in the
center of the device, which can be easily
taken apart for examination if necessary.
These separators are made in three sizes,
and can be had of the leading supply deal-
ers or direct from the Eureka Separator
Co., of Rockiord, Ill

ELECTRIC LI

GHT OUTPFITS

Through the misplacing of linotype
lines in the article on page 11 of our Janu-
ary issue, several paragraphs appeared
rather mixed. The outfits, consisting of
engine, generator and necessary acces-
sories, furnished by the Richardson En-
gineering Co., of Hartford, Conn,, are
supplied with a suitable storage battery,
In the marine type the elements are as-
sembled in rubber jars, which are pro-
vided with tight-fitting covers to prevent
spilling of the acids.

The stationary battery outfit is not
sealed, as this is umnecessary. A third
type is the 40 ampere hour stationary
battery, which consists of but two plates
to each cell, 2 positive plate of one cell
being joined to the negative plate of the
next with solid straps, doing away with
al] bolt connections.

The storage battery is a very desirable
element of a2 small isolated electric light
plant. Obviously it will often be undesir-
able, if not impossible, to keep an engine
and dynamo in constant operation ready
to supply current at such times through-
out the 24 hours when light may be re-
quired. Such a proceeding would neces-
sitate duplicate machinery and a double
shift of labor, an expense not warranted
by the results. The ability to make the
plant furnish light at any time during the
24 hours is, however, readily attained by
the addition of an accumulator, or storage
battery to the outfit. Take for example
the No. 3 outfit. This plant will furnish

current for 20-16 c. p. lamps, but even if
the house be wired for this number, it is
not likely that over six lamps will be
burning at one time. The cost of operat-
ing the plant, however, is nearly as great
under the conditions as it would be if the
full number of lights were burning. In
other words, a capacity equal to 14 lights
may be stored in the battery with but lit-
tle additional cost. With a battery of
proper capacity, the engine may be
operated at the most convenient period in
the 24 hours, irrespective of whether this
period occurs when the lights are wanted
or not. Often times where the demand
for light is small, as in summer, when the
days are long, the engine will very likely
not be required to operate more than once
a week. It follows, of course, that if on
some special occasion it is desirable to
have burning more lights than the dyna-
mo and engine can furnish, the battery
acts as an enlarger of the plant, since it
can be filled earlier in the day, and helps
the dynamo carry the load when neces-
sary. The battery may be connected to
the lighting system all the time, so that
if late at night one or two lights are re-
quired for emergency, it will not be neces-
sary to resort to the old kerosene lamp.

In addition to furnishing outfits for
small lighting plants, the manufacturers
state that they are able to furnish plants
up to 1,500 tight capacity. These may be
furnished with or without the storage
battery feature.
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ANSWERS

TO

INQUIRIES

It is our purpose to answer in this column in.
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
answered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subscribers of THE GAs ENGINE.

All matter intended for this department should
be zddressed to The Editor of THE Gas ENGINE,
Blymyer Building, Cincinnati, Ohio. The name
and address of the sender must accompany the
inquiry in all cases as evidence of good faith.
The initials only of the sender will be published,

together with the postoffice and state.
Write on one side of the paper only, and make

all sketches and drawings on a separate sheet
Mark each sheet with the name and the address
of the sender.

(a) At what temperature F. may kero-
sene be converted into gas and used in
place of gasoline? (b) In a two-cylinder
gas engine, how should the cranks be lo-
cated for best results?

C. W, T., Chicago, Ill.

(a) Kerosene vaporizes at from 300 to
575 deg. F. Tt is not, however, necessary
to bring the kerosene up to this tempera-
ture for use in the engine. After an en-
gine has got hot by starting on gaso-
tine it will usually run successfully on
kerosene, and even some of the other dis-
tillates. Ordinarily kerosene engines
draw in the air from around the exhaust
pipe or air shaft surrounded by hot water
from the engine. (b} In a four-cycle en-
gine the cranks should be both on the
same side of the crank shaft, In the two-
cycle engine at 18o deg.

As I am a subscriber of your magazine,
I am taking the liberty to write you for
some information in regard to concrete
foundations for gas engines from 100
H.P. Please give me the proportions of
Portland cement, sand and broken stone,
and also what effect freezing weather
would have on the concrete, and also state

what effect salt wculd have if it is used in
the mixing of the concrete,
J. H, E., Ridgway, Pa.

The usual proportions for Portland ce-
ment are to one of the cement, two of
ground sharp sand and five parts of gravel
or broken stone. Concrete must not be
laid without salt in freezing weather,
Salt is used 2 great deal in laying of con.
crete in winter to the amount of about
§% of the water used, however, it is not
best to use salt if it can be avoided, as it
does not in any way strengthen the con-
crete and its hygroscopic action tends to
keep the foundation damp in wet weather,

On page 125 of your “Gas Engine

Handbook” formula (6) reads
380
R= <y ar

This, 1 presume, could not be used for
automobile engines. For example, let
H—6, then R becomes 268, which would
be entirely too small for an automobile

Can you tell me what constants might
be used for automobile engines instead
of 380 and .217

A. W, L., West Duluth, Minn.

Instead of using this formula it is best
to take the speed of the piston at 800 feet
per minute, The piston speed being
twice the stroke in inches multiplied by
the r.p.m., and divided by 12.

{a) I am designing a two-cylinder ver-
tical gas engine to develop 100 H.P., what
should be the bore, stroke, revolutions, di-
ameter of crank shaft, length of main
bearings, and weight and diameter of fly.
wheel? (b) In case a third cylinder
were added, making engine 130 H.P,,
what then should diameter of crank shalt
be, and what changes should be made in
flywheel? (¢) What changes in these de-
tails are necessary when engine is used
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on producer gas® (d) What advantage in

an engine of this size has a small bore and

long stroke over an equal bore and stroke?
W. E. M., Elizabeth, N. J.

(a) We should recomend 14}4-inch by
18-inch at 235 r. p. m., crank shaft §i4-
inch diameter, main bearings 10M4-inch
long, diameter of flywheel 72-inch, weight
of rim 1,775 pounds for electric light
work., (b) The same diameter of crank
shaft holds in this case. The flywheel
may be one-third lighter. (c} This bore
and stroke will give about three-fourths
as much on producer gas as on natural
gas or gasoline. As the flywheel is pro-
portioned to the indicated H.P, this could
be made smaller in proportion, also on ac-
count of the smaller initial and mean ef-
fective pressure the crank shaft and
bearings need not be so large. Theoreti-
cally the best efficiency is given when the
stroke is 114 times the bore,

(a) We have a 6%-inch by g-inch four-
cycle engine running at 230 r. p. m. which
the makers claimed to be § H.P., but from
which we can get only 15 amperes with a
dynamo whose fields take one ampere,
from which we figure the engine develops
only 214 H.P, (b) Please state what
should be the diameter of cach valve and
also their lift? (c) What should be the
- dimensions of the compression space?

What would be the result if we
bolted a plate Y:-inch thick oni the back
of the piston? Would it endanger the
crank shaft by reason of incrcased com-
pression and greater velocity ?

A. M. H., Erie, Pa,

(a) Not knowing the voltage which is
given off by your dyvnamo we can not tell
you whether vour figures are right or not,
but it must be remembered that the ci-
ficiency of a small dyname is very low
indecd, quite often being but 304, In
this caze vour engine would be develop-
ing the full power claimed for it, but it
will not give much over 3t 1L on
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natural gas, and is doing fairly well if it
gives § HP. (b) According to your
figures the valves should be 1 11-16-inch
diameter for the inlet and 13y-inch di-
ameter for the exhaust. The valve lift
should be !4 the diameter. (¢) The com-
pression space should contain 9o cubic
inches, but not knowing the exact shape
of your cylinder from the sketch sub-
mitted nor the volume of the valve cham-
ber we can not tell you just exactly what
the length should be. (d) Bolting on 2
Vi-inch plate would increase the imitial
pressure, and unless your crank shait is
unusually strong it may twist it or break
your connecting rod. We think the best
way for you to tell what your engine is
doing is to make a brake test with a prony
brake, I it does not develop 3 H.F.
there is a deficiency somewhere.

Please give the size of ports in a two-
cycle §x 5 in. Also the compression space
necessary to get the best results. Is it pos-
sible to run a two-cycle engine 1200
r.p.m. without a skip or miss?

For a high-speed engine the inlet and
exhaust port should each be 25g4-inch
around the cylinder and the exhaust port
should measure 15-16-inch in the direc-
tion of the stroke and the inlet port 5g-
inch. The bottom of the port should be
even with the top of the piston, whea the
latter is at the bottom of its stroke. The
compression should be about 85 pounds
per square inch, and the compression
space 207 of the piston displacement. Tf
the engine is made of the three-port type
with compensating vaporizer it may be
run at even a higher speed than r1.200
r.p.om.

Waould vou kindly state through vour
next issue of The Gas ENcIxE if 1-inch
piping is large enough for a 4-inch by
s-inch gas engine running 600 revolutions
and would it do at goo revolutionz* The
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valves have a 13g-inch opening. I refer
to the intake pipe above. The exhaust
has a 14-inch pipe.
J. B. W, Kenosha, Wis.

A 1-inch inlet and a 1%4-inch exhaust
piping are large enough for 600 r. p. m..
but for oo r. p. m. both pipes should be
134-inch.

Will vou kindly inform me by what
means indicator cards are taken in the
largest gas engines, and how high the
measured pressures run?

G. W. L., Washington, D. C.

Indicator cards for large gas engines
are taken by means of an indicator like
the ordinary steam engine indicator, but
with a 4-inch area piston and a specially
heavy pencil movement., Practically all
indicator manufacturers make gas eng.ui
indicators. The pressnre runs as high as
490 t0 450 pounds ior the maximum initia!
pressure,

Will a kerosene engine with automatic
ignition, such as hot heads, chambers or
tubes, run smoothly under the following
conditions: For example, if the engine is
a 50 H.P. and the fuel valve is set so that
the engine runs smoothly and evenly
when under full load, then if all the lead
but about 5 H.P, be thrown off, will they
run as smoothly on this light load and
continue 50 for probably an hour or more
without making any change whatever
with the fuel valve or paying any atten-
tion whatever to the engine? I should
think the cylinder head would cool off on
continued light load and affect the timing
of the ignition, thus requiring a richer
charge, necessitating a change of the fuel
valve or the pump regulating the charge
s small as to be very lean in mixture,
{b) Would not electric ignition be more
satisfactory? (c¢) Also, can kerosene bh»
vaporized satisfactorily by induction into
the cylinder, being vaporized by the cur-

rent of air drawn in? This to be done
without hot heads, chambers or heat of
any part of cylinder or exhaust. Would
this give a good mixture? [ have always
been under the impression that kerosene
would not vaporize satisfactorily without
the @id of heat, such as hot heads or heat
from the exhaust, I have lately heard ot
an engine having an electric spark and a
mechanical vaporizer by suction running
with kerosene. {d) Would not a gasn-
line engine run smoother and govern bet-
ter under light loads, having a hit and
miss governor holding the exhaust open,
rather than one which only lets the fuel
valve stay closed, allowing the cylinder
to scavenge, thereby changing the condi-
tion of the mixture of the next charge?
These questions are some derived from
conditions which occur in a stone polish-
ing plant which we run by gasoline en-
gine, W. N. M., Quincy, Mass.

{a) The engines you refer to do not as
a rule run smoothly on light load for ex-
actly the reasons you mention. (b) Elec-
tric ignition has been used sucessfully in
quite a number of kerosene engines. (c)
Usually some method of heating the kero-
sene or the air before entering the engine
is employed, such as drawing the air
from around the hot exhaust pipe. (d)
So long as the fuel valve is closed abso-
lutely we do not believe there will be a
great deal of difference in the operatior
of the engines. However, if there is a
sight leak in the fuel valve there is apt
to be an overcharge of fuel when run-
ning by cutting off the fuel instead of
when holding the exhaust valve open.

(a) With a propeller large enough to
overload a two-cycle engine until its
r. p. m. were four-fifth of what it should
be, could a se-rnind engine (duplicate) Le
coupled direct and still not have too much
power for the same propeller? (Y)
Would the crank shaft of the “aft” engine
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need to be heavier than necessary for its
regular work or would it do? (c) If the
crank shaft were strong enough, is the
idea of “direct connecting” two 2 H.P.
two-cycle engines practical? (d) Would
this differ essentially from a double cylin.
der engine? Tandem,

{a) We believe that the propeller
would run one-third faster with the sec-
ond cylinder. We do not believe it will
have too much power. (b) No, the same
size crank shaft will answer. (c-d) The
scheme is perfectly practical and would
not differ essentially from a double cylin-
der engine,

(a) In a 5x6 two-cycle marine engine,
at what point should I place pet cock for
relieving compression in starting? (b)
What is lowest compression that will give
an explosion?

C. A, K,, Saginaw, Mich.

(a) Place cock at half stroke. (b) Ex-
plosions will occur at atmospheric pres.
sure,

In calculating the weight for the rim of
the filywheel suitable for a 6 H.P. gaso-
line automobile engine I am having con-
siderable trouble in getting a rational
answer, Will you kindly show me how
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it is figured? The data I use is as icl-
lows: H.P.—6. Diameter at center of
gravity of rim—i1275. Speed—it,200
r. p. m. Coefficient of unsteadiness—.343
Using the formula No. 22, page 163, of the
“Handbook,” the result obtained is 7
pounds, which is obviously wrong. Will
you kindly show me where I have maus
mistake and the proper way of calculating
this?

The discrepancy 11 your results is Jae
to first, using what is evidently the
B.H.P. of the engine for the I.HL.P,, ard
the maximum speed of the engine instead
of its lowest speed. In absence of cylin-
der dimensions, we will assume the me-
chanical efficiency of the engine to be
75%. Then the LH.P.—8., Then tak=
the lowest speed at which the engine
should run giving its full impulse.  This
will be when climbing grades om high
gear with the throttle wide open, and as-
suming it to be 300 r. p. m. the formula
becomes, substituting this figure, and %
the [.LH.P., as the engine runs at 14 speed.

2 x111,600,000,000 - 152 Ibs.

2 3
(12.75) x(300) x.335

If there are to be two wheels make each
with 76-pound rims.

TESTS FROM FOR

EIGN EXCHANGES

At Puteaux, France, a suction gas pro-
ducer supplies service to e¢ight Crossley
gas engines, the total capacity being 300
H.P. In a test of the plant 27,000 cubic
feet of gas was produced per hour, The
temperature of the gas on leaving the pro-
ducer was 874 deg, Fahr.; on leaving the
cooler, 464 deg.; in the scrubber, 81 deg.,
and in the purifier, 79 deg.

At Wolverhampton, England, a 12
H.P. gas engine was run 7615 hours, con-
suming 23,054 cubic feet of coal gas, at
a cost of 5oc per 1,000 cubic feet, amount-

ed to $11.53. An electric motor was then
used to drive the same load, for the same
time, and the cost of current amounted to
$20.02, showing a saving of the gas en-
gine of $8.49. The motor had been built
specially for the test, while the gas en-
gine had been in use eight years.

A gas producer plant at Calcutta,
operating with gas coke of 12,411 B.T.U.
for fuel, showed 1.325 pounds of fuel per
kw. hour, or .92 pound per B.H.P. hour.

Two four-cylinder, vertical, four-cycle
engines of 300 H.P, each, on producer gas
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from anthracite pea coal in England
showed 1.48 pound of coal per kw, hour in
the producer and 1.67 pound in the pro-
ducer and accessory boiler used for rais-
ing necessary steam.,

A 250 H.P. German gas producer plant,
with a double-acting gas engine; recently

tested .744 pound of coal per B.H.P, hour,
the coal showing 14,600 B.T.U. per
pound. The producer corisumed 140
pounds of water per hour, the scrubbers
3,180 pounds; the cooling water in the
piston was 17.6 pounds per B.H.P. hour.
The gas left the scrubber at 338 deg. F.

FARM USE OF GASOLINE ENGINES.

I purchased some time ago a 3 H. P, en-
gine, a silage cutter and a twenty-three-foot
elevator. The silo being in one corner of
the barn right beside the door, I built an
ell 10x 23 feet heside the driveway to the
barn and put my cutter and carrier in it.
Having a large door opposite the cutter, I
could drive a load up alongside and take
from the load to the cutter.

This makes filling the silo very simple
and easy. I also bought a steel frame saw
bench and saw and when wood-cutting time
comes I removed the cutter and put the saw
in its place. I haul my wood directly to
the saw and when it is all hauled it is all
sawed. After this is done I can load my

machine onto a sled and go out and cut
about 125 cords for my neighbors. When 1
return home I can put a rip saw in the place
of the wood saw and use it

I propose to buy a feed grinder and do
my own grinding. Another plan is to build
an ell on the other side of the driveway
parallel with the cutting room and have a
dairy room and icehouse in it, running a
shaft across the roadway under ground.
This will enable me to cut silage, saw wood,
rip boards, grind feed, separate milk and -
churn with the power practically stationary.
These are some of the possibilities of the
gasoline engine—C. L. Wyman, in Home-
stead,

GAS ENGINES FOR WARSHIPS.

The German navy ofhcials at Berlin are
giving close study to the possibilities of gas
engines for propelling warships. The Ad-
miraity is having a large vesse! fitted out
for experiments. A discussion on the sub-
ject atracted unusual attention at a recent
session of the German Society of Naval
Architects. The chief paper was read by
Engineer Capitaine, of Frankfort-on-the-
Maine, who predicted that gas will displace
the present steam engines, as well as the
turbines,

According to the engineer’s calculations
the present machines utilize only 12 to 14
per cent of the coal’s energy, whereas gas
engines utilize 26 per cent. The speaker

described his invention, which ha copiously
illustrated by models and magic lantern pic-
tures, whereby he proved that gas can be
successfully adapted to driving marine en-
gines.

The Thornycrofts are now building a ves.
sel to be fitted with a 100 H. P. gas engine,
according to the German engineer’s plans,
The latter doubts whether the existing types
of gas machines are available to above 1,000
J1. P,, but he says his invention solves the
problem for larger sizes.

The merits of the new machine, besides
doubling the energy from coal, will be a
great saving in room and in weight.

—Cincinnati Enquirer.
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Although we have on several occasions
published articles on repairing cracked
water jackets, we frequently receive in-
‘quiries from new subscribers as to how it
may be done, and therefore repeat the
irformation.

The best way to try and stop up a
leaking water jacket is to make up a
strong solution of sal ammoniac with boil-
ing water. Pour this into the jacket
when the outlet holes in the jacket have
been stopped up, and allow to stand for
2 day, or longer is necessary.

This ¢an be done for a small leak, and
a larger one may be stopped by taking
a chisel and cutting a V along the line
of the crack, which may then be calked
and a piece of soft copper well worked
into the V, which will often do the work.

Another way is to fit a piece of steel
plate over the crack so that tapping holes
can be drilled round the crack outside
it, then a piece of steam joint rubber can
be used to pack between the plate and
jacket, and 3-16-in. or 1l4-in. set screws
hcld it together and make a satisfactory
joint.

At the last meeting of the American
Society of Mechanical Engineers, M«
Sanford A. Moss read a paper on the in-
fluence of the connecting rod on the en-
gine forces. He gave a method of taking
into account the influence of the weight
and inertia of the connecting rod upon th»
forces transimitted by the ordinary mech-
anism of steam and gas engines, - He con-

sidered the connecting rod as partly a ro-
tating part concentrated at the crank pin,
and partly a reciprocating part concen-
trated at the crosshead pin, and by mathe-
matical analysis determined the propor-
tion cf the weight of the rod which is ta
be taken as representing each part. He
found that a division of the weight of the
rod by two very closely represented the
correct division. The proportion of the
rod which he considered to be essentially a
rotating member he balanced by introduc-
ing a weight opposite the crank pin which
should have the same centrifugal force,
this weight being additional to that re.
quired for balancing the crank and crank
pin. The other half of the rod he adde!
to the weight of the reciprocating parts in
order to determine the counterbalance
necessary to offset the effect of those
parts. At the conclusion of his paper he
discussed the effect of the direct weight of
the rod as distinguished from its inertia
effect, this discussion being general and
applying to cylinders of all angles of in-
clination to the horizontal.

The Northern Illincis Telephone Co.
employs motor cycles for its “trouble hunt-
ers.” The motor cycle carries the rider’s
spurs, dry batteries, wire and other appli-
ances he may need in making repairs to the
lines. The fuel cost is about 25 cents a day.
One man now does the repair work formertly
done by three men, and at the same time
saves §9 per day over the expense of main-
taining horse-driven vehicles for the work.
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THE SHOW MECHANICALLY CONSIDERED
By B 'W. ROBERTS. '

I had really hoped to see some approach
to standard comstructicn this year, but
the outlcok is worse this year than it was
last. When you see the manufacturers
who stand at the head of the list in out-
put, make an entire change of model and
mechanism each season, and this year
more radical than ever before, the adop-
tion of one general type as in the locomo-
tive is seemingly very far in the future.
For example, this year's show marks the
adoption by a large number of builders of
the four-cylinder vertical engine. Note
Winton, Stearns, Cadillac, Autocar and
many others who have heretofore built
horizontal engines and most of them
under the body. This radical change
brings forth a question, Why is it done?
The answer is simple. The public is
learning to chose and knows more about
the advantages of the various types,
With all respect to those who still cling
to the horizontal engine many of whose
cars are excellent, I rust say that the
preference for a vertical engine under a
hood at the front of the car is well justi-
fied. No matter how accessible by lifting
the floor or the body, much of the work
on a horizontal engine must be done
when lying on your back in the road with
the oil dripping in your face. True much
of this is avoided when a horizontal en-
gine is placed under the hood. The ten-
dency this year is toward the shaft drive
and the abandonment of the chain. This
is just the opposite of the practice of the
foreign cars as shown at the importers’
show where with one or two exceptions
all the cars had the double-chain drive.
The double-chain drive avoids the use of
the divided axle since the wheels run on
the end of a stationary axle just as do the
wheels of a wagon. On the other hand,
the shaft drive may be entirely enclosed

and the gears and their accompanying
parts run in oil, By careful design and
construction there is nothing to prevent
the cage and the tubes of the shaft drive
being made as still as the axle in the
double-chain drive. Under the very best
conditions, the chain has a slight advan-
tage over the bevel gear in efficiency, but
under operating conditions, where the
chain is dirty and the shaft and gear run
in oil, the shaft drive has a decided ad-
vantage over the chain,

What is quite new in this year's prac-
tice is the enclosed intermediate shaft on
machines using the bevel gear. This usu.
ally consists of a tube which keeps dust
from both the driving gears and the uni-
versal joints. While at least one of the
large builders, the Locomwbile Co., is
using plain bearings, the roller and the
ball bearing seem to be losing but little
in popularity, and in the Hotchkiss car
exhibited at the importer’s salon, the en-
gine has ball crank shaft bearings,

Omne peint that is worthy of note more
than any other, is almost entire disap-
pearance of the suction inlet, on large
cars and small. The arrangement of the
valves in the majority of the four-cylinder
engines is on opposite sides of the cylin-
der head, using what is called the T-head
construction. A few have the valves on
the samve side of the cylinder in order that
one camshaft may be employed, while
several engines have the valves placed in
the top of the head opening directly into
the compression space. Whatever the
disadvantages of this construction, it has
invariably been found that. placing the
valves in this position has resulted in
materially increasing the power of the en-
gine, In fact, one manufacturer told me
last summer that he could get nearly 23
pet cent more power by placing his valves
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in this position. Much of the difficulty of
operating valves in this position disap-
pears when the camshaft is placed on the
cylinder head either at the side or the top
and operated by bevel| gears through an
intermediate shaft,

The sliding gear is used on at least 30
per cent of the cars exhibited, the plane-
tary and the individual clutch systems di-
viding the honors for second place,
Whatever may be said against the sliding
gear, it is certainly positive and saves a
multiplicity of clutches. In general the
type of sliding gear transmission is one
that gives a direct drive on the high gear
with no gears in action. The tendency is
also toward the adoption of a gear in
which any ratio may be picked up with-
out passing through any other, There i¢
also a tendency to return to the selec-
tive system for the shifting lever, using s
slotted quadrant with but two ratios in a
slot and passing from one slot to another
through an opening in the center. While
this arrangement on the face of it has a
clumsy look, an experienced operator can
feel his way from one point to another
much easier with this system than with
the notched quadrant.

For ignition purposes the jump-spark
system is head, neck and heels ahead of
the hammer break. In spite of the fact
that the coilmakers disapprove, the use of
one coil with distributor for multiple-
cylinder engine is growing in favor. It is
liked for several reasons. It cuts down
the amount of apparatus and simplifies the
wiring, and, more important than ail, it
gives a more even operation of the en-
gine,

The use of a direct-geared magneto
with distributor and one coil or trans-
former is a welcome addition. The mag-
neto is usually so wired that sufficient
voltage for ignition is given when the en-
gine is turned over slowly. This makes
the use of a battery unnecessary and
simplifies the ignition system greatly, as

the only wiring is from the distributor on
the magneto to the spark plugs.

For the spark plug, the mica-cored plug
has possibly a shade the best of it, al-
though there were quite a few porcelain
plugs exhibited and shown on the cars.
The plug maker is discovering that shel-
lac is detrimental to the success of a mics
plug and many of them are abandoning
its use altogether, Those who do use it
to any extent are baking the plugs, so ]
understand. While great promises have
been made during the past year, no new
material for plug insulation has appeared,
an earthenware core being shown only by
Herz & Co., who have been using this
material for several years.

The vaporizer is slowly but surely
passing to a general adoption of the com-
pensating principle, To explain, it should
be said that when gasoline is drawn into
the air passages by the air current during
its passage by a nozzle, the action is ps-
culiar, As the speed of the 2ir current in-
creases the proportion of gasoline that is
picked up is greater in proportion to the
volume of air than at slow speeds. In
order to keep the mixture constant with-
out manipulating the gasoline valve some
means must be employed to introduce
pure air between the gasoline nozzle and
the engine cylinder. In vaporizers made
several years ago this was done by mov-
ing a valve by hand. This proved un-
satisfactory, as the regulation of the mix-
ture by hand in this way was mostly
guess work and required skill to obtain
the best results. By putting this auxili-
ary air valve under the control of the air
current itself an increase in the speed of
engine and consequent increase in speed
of the air current opens a compensating
shutter and allows fresh air to enter be-
tween the nozzle and cylinder, diluting
the otherwise too rich mixture, There is
still another way of obtaining this com-
pensating action, that is by placing the
nozzle at the throttle opening so that as
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the throttle is opened to admit more air
to the engine, the construction around the
gasoline nozzle is enlarged and the speed
of the air current surrounding the nozzle
is decreased. In this type of vaporizer,
which I call the “automatic,” the gaso-
line valve must be opened, as the throttle
is opened in order to keep the mixture
constant.

In general the pressed steel side frame
as well as pressed steel hangers for the
engine and the transmission are so gener-
ally used as to be considered standard
practice. Quite a number of machines
have either a pressed steel or an alumi-
num pan beneath the engine and the
transmission. Longer and wider springs
are used this year, and the general adop-
tion of the side entrance tonneau has
caused the wheel bases to be lengthened.
Very few side entrance cars have wheel
bases less than ninety inches, and the ma-
jority of the larger cars run to wheel

bases of over one hundred inches. In the
foreign cars much longer wheel bases ap-
pear, the F. I, A. T. building cars of 114-
inch and 128-inch wheel base,

The side entrance tonneau has certain-
ly captured both the public and the build-
er. In this revolution the public seems
tc be to blame. Even so long as two
years ago several manufacturers consid-
ered seriously the adoption of this style of
body, but it seermss that the buyer wanted
the French type and got it. The change
is advantageous in every way and many
are glad to see the passing of the rear
entrance. The front is generally a box
radiator and a straight hood. The front
seat is usuzlly divided and well uphols-
tered, black being the favorite color, as it
does not soil easily. Those cars at the
show which were upholstered in fancy
colors can not be considered examples
of the usual practice, as they were for ex-
hibition purposes only,

NOTES OF THE NEW YORK SHOW

Of the cars shown at the New York
show even a greater percentage than
hitherto were powered with gasoline en-
gines, showing that this type of engine is
increasing, if possible, in the popularity
for this class of service over other types
of machines, A few electric vehicles and
fewer still of steam machines were shown,
but the gasoline car unquestionably holds
the main field.

As was to be expected, the type of gaso-
line motor used is not so well defined as
the fact that some style of this kind of
motor must be used in the greater per-
centage of cars sold. Not including the
commercial cars, there were 207 gasoline
vehicles displayed. Of these 2 fraction
over 87 per cent were water cooled. One
machine was both water and air cooled,
There were one four-cylinder, two two-
cylinder and nine single-cylinder horizon-

tal engines. Of the double-oppossed type
there were 39. In the vertical types 127
were of the four-cylinder style, while
there were from five to a dozen each of
the one, two and three-cylinder, There
were two of the three-cylinder oblique
type. While over 88 per cent of the mo-
tors last year were equipped with the
jump spark system, this year shows over
go per cent, Batteries predominate over
ignition dynamos to the extent of five of
the former to one of the latter, Two
compound engines and two two-cycle
types compete with the 203 four-cycle
makes.

Governors, automatic carbureters, etc.,
are gaining ground, while the spark gap
(for ‘which so much was promised) has
about disappeared.

A gasoline power lawn mower, ex-
hibited by the Coldwell Lawn Mower Co.,
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attracted much attention. The engine
propels the whole machine and drives the
cutter as well.

The Dayton Electrical Mig. Co, showed
a new coil which carries four cylindrical
vibrator or nonvibrator coils,

A novelty shown by the Constant
Spark Plug Co, is a plug, either end of
which may be used for ignition. The end
not used acts as a double spark gap, and
has a brass cap ring with a mica sheet
over the opening, so as to make the open-
ing visible.

The H. H. Franklin Mig. Co, showed
six models, one a light runabout with the
12 H. P, four-cylinder air-cooled engine.
A 30 H. P. touring car has cylinders 5 by
5 instcad of § by 4 as in last year’s
models. The regular cast iron cylinder
is used.

Apperson Bros. Automobile Co,
showed their 4o H. P, Mechanically
operated valves are used on the 25 and
40 H, P, but the inlet valves of the 50
H. P. motor are triple-seated automatie,

The Peerless Motor Car Co.'s cars are
equipped with magneto and jump spark
ignition. The wvalves and removable
cages are on top of the cylinders.

The Duryea Power Co.’s three-cylinder
phaeton is rated at 12 H, P, with 414 by
4Vs-inch cylinders. An alternating mag-
neto without coil or batteries furnishes
the ignition. Either jump spark coil or a
magnetic spark plug are supplied, The
cvlinder heads incline toward the rear of
the car.

In the four-cvlinder vertical car of the
I'remier Motor Mig. Co. the motor is
placed transversely on the front of the
frame over the sprinpgs. Mechanically
operated valves, jump spark ignition. and
air cooling by radiating flanges cast on
the cylinder are used.

FFour double opposed cvliniders, rated
at 3o H. P, constitate the engine of the
Springer Motor Vehicle Co.

The Mitchell Motor Car Co. showed

two models which are made with either
water or air-cooled motors,

John L. Dolson & Sons cast each cylin-
der in their 20 H. P, double opposed mo-
tors with half of the crank case,

The Eisenhuth Horseless Vehicle Co,
again showed their compound motors
which have two vertical high-pressure
cylinders with the low-pressure cylinder
between them.

Two-cycle motors were, of course, the
feature of the Elmore Mfg, Co.'s exhibit.
During the last year there were several
rumors that the two-cycle type would, in
1905, be adopted by quite a number of
other manufacturers, but they have
seemed to stick to the four-cycle, The
Elmore motor is a horizontal, twin-cylin-
der engine of 16 H, P, 4V4-inch bore and
4-inch stroke, Make and break ignition
i1s used, and the carbureters have a seif-
regulating device to suit the speed of the
motor,

The horizontal, double-opposed motor
of the Northern Mfg. Co. is placed on the
forward end of the frame, the crank case
extending rearward and the shaft longi-
tudinally, Two cylinders comprise the
muffler. They are placed under the frame
and as the exhaust enters one cylinder at
the front it is carried back to the rear of
the second cylinder and escapes at its for-
ward end.

The 50 H. P. motor of the Austin Auto-
mobile Co. is comprised of four vertical
cylinders of gli-inch bore and s-inch
stroke.

The James Brown Machine Co. incor-
porate air cocling in their three-cylinder
motors. They adopt the plan used in
some stationary engines of aiding in cool-
ing the exhaust valve by placing the inle:
valve so that the cool gas entering the
cvlinder is driven toward the exhaust
valve. An automatic carbureter is used.

The cooling pins used by the Knox Au-
tomobile Co. are claimed to increase the
cooling surface 32 times. The flvwheel
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arms have this year been given a fan-
shape to aid in removing the hot air frem
the cylinder,

E. R. Thomas Motor Co. added a 6o
H. P. racer to their exhibit of 40 and 30
H. P, cars.

Radiating surface of 1,600 square
inches per cylinder is claimed for the air-
cooled system of the Corbin Motor Ve-
hicle Corporation. The 24-28 H. P, four-
cylinder engine has the cylinders cast
separately with soft steel combs set in
grooves in the cylinders,

Five cars were shown by the Packard
Motor Car Co., pressed steel frames be-
ing used.

Timing of ignition is effected in the
cars of the l.ocomobile Co. of America by
using helical cams and shifting the cam
shaft.

Four and six cylinders are used in the
cars of the Sturtevant Mill Co. The
cylinders are arranged in the double-op-
posed manner, The larger engine is rated
at g0 H, P. A system of centrifugal
clutches is arranged in the fly - wheel,
Each clutch consists of a number of thin
plates which are forced together by
weights, balanced by springs. Overcom-
ing the tension of the springs causes the
clutch to engage. The gears and sets of
utches are arranged so that the engiite
starts with low gear engaged, and by in-
creasing the speed the speed changes ar+
made automatically. Spark lead is auto-
matic and the carbureter is throttled by a
foot button.

The carbureter of the Royval Motor Car
Co. employs the exhaust gases in a jacket
to keep the mixing chamber at the proper
temperature.

The tendency to get away from unnec-
essary parts is shown by the motor used
in the car of the Standard Motor Con-
struction Co. This is a four-cylinder mo-
ter without a crank case, except that
formed by a protector when the engine is
in place.

Air cooling seems especially appropri-
ate for automcbile sleighs, and a 4 H. P.
air-cooled motor is used on the product of
the American Motor Sleigh Co. The mo-
tor is direct connected to a counter shaft
on which are three wheels. Rollers on
rods travel on the cam track inside thess
wheels and operate rods on which are
spikes to “’kick” the sleigh along.

The Frayer-Miller car, of the Oscar
Lear Automobile Co., embodies the blaw-
er system of air cooling. The 24 H. P.
four-cylinder engine has separately cast
cylinders which are provided with alunii-
num jackets, fitting on lugs cast from the
cylinder wall. A blower in front of the
engine furmishes a current of air through
a pipe on top of the cylinder and leading
to the jackets. The valves are placed on
opposite sides of the cylinders, the spark
plug between them,

By placing the four vertical cylinders
with the shaft crosswise to the frame, the
Marion Motor Car Co. exposes them to
a natural draft.

Among the exhibits of the Englizn
Napier cars is a six-cylinder 45 H. F.
chassis. A hydraulic pressure contruls
the air inlet.

The combined air and water-cooling
system is shown by the Reliance Motor
Car Co, in their 16 H. P, doubl~.opj-osed
motors, Below the combustion space air
cooling is provided, while wate: cooling
is used on the warmer portions cf the
cylinder.

One of the new exhibitors this year is
the Reo Motor Car Co.,, wno show a
double-opposed motor 434-inch bore ard
O-inch stroke. The valves, which are on
the upper side of the cylinder, are me-
chanically operated. An automatic car-
bureter is attached to each cylinder.

The Cadillac Automobile Company has
added a four-cylinder model to their line.
The cylinders are cast separately and
have mechanically operated valves. The
cam shaft mechanism varies the lift of the
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valve and its timing by means of an oil
pressure device and governor.

The Olds Motor Works, in addition to
their old lines, show a new type of com-
mercial wagon, in which there is a two-
cylinder vertical motor, placed under the
seat.

A twenty-passenger car is shown by
Mack Bros., in which there is a four-cyl-
inder engine.

Combined water and air cooling is
again exhibited in the cars of the Max-
well-Briscoe Manufacturing Co.  The
valves and combustion space are water-
cooled, the balance air cooled.

The Model Gas Engine Works have so
arranged their bodies that they may be
tilted up for inspection of the machinery.

Combined water and air cooling are
used by the Covert Motor Vehicle Com-
pany.

All cars of the Winton Motor Carriage
Company have this year four-cylinder
vertical motors. Water cooling, with a
special anti-freezing mixture, is used. But
one float feed, water-jacketed carbureter,
is used. ’

Copper water jackets are used on the
20 to 40 H, P, Pope-Toledo motors.

F, B. Stearns shows only four-cylinder
cars, cylinders cast in pairs, 434 inch bore,
514 inch stroke, They are completely
water jacketed,

The smallest car on exhibition is that
of the Detroit Automobile Manufacturing
Company, in which there is a2 234 H. P.
motor, air cooled, single cylinder.

The Motsinger Device Manufacturing
Company showed their auto-sparker,
equipped as heretofore with a governing
device,

Byrne, Kingston & Co. exhibited their
all brass Kingston carbureters, which are
applicable to stationary as well as marine
and automobile motors,

The G, H. Curtiss Manufacturing Com-
pany showed, among their motor cycles,
the original Curtiss motor, which was
used by Captain Baldwin in his airship
Arrow at St. Louis last year,

The American Coil Company showed
a line of coils, dynamos, plugs. etc. The
R. E. Hardy Company displayed their
line of “Sta-Rite” plugs, coils, etc,

AGASOLINEPROPELLED FIRE ENGINE

A gasoline motor chemical fire engine
has been constructed for Leicester, Eng-
land, by the Wolseley Motor Car Company.
Owing to the hard nature of the work which
this appliance has to fulfill, the vehicle has
been designed upon substantial lines, The
chassis is bwlt of channel steel of heavy
section, reinforced with stiff gusset plates
and traverse members, riveted together, The
wheel base is g feet 6 inches, and the track
4 feet g inches.

The wheels are of a special type. The
rear wheels are slightly larger than the
front. being 40 inches and 3o inches in di-
ameter respectively, The wheels are of the
wooden artillery type, but are speciaily re-
inforced with heavy wire spokes,. The ad-

vantage of this arrangement is that not onl
is there additional strength in the wheel,
but it can withstand very severe side strains.
such as collisions with projections in the
roadway, or the edgeing of the sidewalks,
and the danger of collapse through rounding
corners at high speed is appreciably reduced.
The driving wheels are shod with heavy
solid tires, while the front wheels are fitted
with thick pneumatic tires to support the
heavy weight of the vehicle. The wheel
hubs run on plain phosphor-bronze bearings
and the axles are made in one piece of best
steel,

The car is driven by a four-cylinder hori-
zontal engine, developing 24 H, P,, running
at a normal speel of 750 r. p. m. A single
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float-feed spray vaporizer is employed, while
the ignition is of the ordinary high-tension
type with accumulators and trembler coil.
Cooling is effected on the usual system, the
water from the engine passing into a battery
of flanged radiating tubes and being cooled
by a current of air induced by a high-speed
fan driven by the engine. The water then
passes into the tank, and thence to the en-
gine.

Ample lubrication is effected from the
dashboard to all parts. The change speed
gear is of the general sliding type, a new
pair of wheels being brought into action
each time the speed is changed. Four speeds
forward and one reverse are provided, the
forward gear giving speeds of 7, 11, 15 and
20 miles per hour respectively, The trans-
mission is through the ordinary cone fric-
tion clutch mounted on the crankshaft and
connected by a chain to the gear-box. Chain
drive from the countershaft of the trans-

s

mission to the sprockets on the road wheels
is employed. Adegquate double - acting
brakes, both foot and hand, acting on the
drums cast on the sprockets of the road
wheels are provided. The gasoline tank has
a capacity for 10 gallons. The chassis is
constructed to carry safely a load up to 28
hundredweight,

In the front of the engine is fitted a large
double-beat alarm gong to give warning of
approach along the streets.

The body is of substantial build, with seat
in front for two men, including the driver,
with a box seat at the back to accommodate
two more on either side. At the rear of the
chassis is a step for the accommodation of
a fireman, and sufficient space for two first-
aid chemical cylinders. Brackets are fitted
on either side to carry a short ladder, while
the equipment of the engine is completed by
a chemical cylinder and hose reel.—Scien-
tific American,

WQooD ALCOHOL AS AN ANTI-FREEZING MIXTURE

The Awutocer has been testing a solu-
tion of wood alcohol as an anti-freezing
mixture.

At first a five per cent solution was
used, but as the water in the carbureter
jacket froze up, it was deemed advisable
to increase at once to ten per cent. It
must be clearly understood, however, that
the mixture was never circulated round
the carbureter, for the tap was turned off
right up to the time the freezing took
place; therefore, there could have been
nothing but pure water in that part, With
the ten per cent solution all was well
through some hard frosts early in Decem-
ber, but a little moré alcohol was added
so that the strength was about fourteen
per cent. With a view to testing the ef-
ficiency of the mixture, the car was left
out of doors for two frosty nights in suc-

cession without any harm arising from
this harsh treatment. The proof of a
matter of this character is undoubedly in
the testing of it in an everyday manner.

The question of danger from ignition
arose and the solution was poured over
a bricked path and lighted matches were
thrown down on to it; four were inef-
fectual, but the fifth ignited the spirit,
The flames produced were just the same
as burning whisky, excepting that they
did not appear to produce so much heat.
When diluted with water there did not
appear to be the slightest possibility of
setting fire to the solution as it is used in
the radiator,

Loss by evaporation was not at all ap-
parent nasally, but there was no mistak-
ing it when the cap was off the tank or
radiator filler.
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SELF-PROPELLED RAILWAY CAR.

The inexpensive service at short intervals
of time between local points, and the addi-
tional advantages for branch lines are two of
the reasons that are calling into being the
self-propelled railway car. Storage battery
cars have been tried and abandoned in Eu-
rope. Steam cars have also been tried with
more or less success. DBut the car that is
most looked forward to is the car to be pro-
pelled by an internal combustion engine.
Such a car is said to be in experimental use
hy the Jamestown, Chatauqua & Lake Erie
Railway. Another is being tried by the Chi-
cago, Burlington & Quincy Road at Aurora,
llinois,

It is said that the Lake Shore & Michi-
gan Southern have placed an order for
several too H.P. gasoline engines to be
used on a number of passenger cars, the
intention being to establish a service for
local business between Toledo and Cleve-
land, and at other points where electric
trolley lines offer competition to the steam
railroads.

Another road in the same section of the
country, the Ann Arbor, is expecting to
meet a projected electric line with a motor
car service of every two hours between
Toledo and Ann Arbor, Mich,

The Clover Leaf Road is reported to
have under consideration dJrawings for
gasoline propelled motor cars. Passen-
ger, special milk and express cars may be
put into service.

The car illustrated herewith has been con-
tracted for by the Southern Pacific Railroad
Co. The engine is being built by the Inter-
national Power Co., Providence, R. 1. The
General Electric Co. will furnish the elec-
tric parts, and the American Locomotive
Co. will supply the trucks and frame work.
Four two-cvlinder engines, using crude oil

for fuel, will supply the power to operate the
dynamos, which supply the curent for run-
ning the car.
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TRADE PUBLICATIONS,

Harry C. Gosper, of Flmira, N. Y.,
sends us a very neat little calendar, which
is sent out in behalf of the Gosper gas
engines, which are manufactured by F. J.
Humphreys, of Skaneateles, N, Y.

The Wm. Powell Co., of Cincinnati, Q.,

have issued their customary calendar, in.

behalf of their “White Star” valve. The
pad is a weekly one and oi sufficient siz»
to be easily read at quite a distance,

“Lava” is the title of a booklet from the
American Lava Co., Chattancoga, Tenn.
There is much information relative to this
commercial article, which is popularly sup-
posed to be a natural volcanic substance.

The Fahnestock Transmitter Co., 132
Havemeyer St.,, Brooklyn, N, Y., are
sending out a mailing card showing their
spring binding post, which grips battery
wires without the use of a binding post,

‘I'he Losch Engine Co., Ltd., of Read-
ing, Pa., send a circular of the Losch coal
oil engine, which is of the two-cycle type,
The governor controls both the air and
the fuel, maintaining a constant ratio in
the mixture,

“Gas Work vs. Guesswork” is the title
of an extremely attractive folder issued by
the Marinette Gas Engine Company, Chi-
cago Heights, Ill. The cover design shows
a ‘gateway of profit,” which may be opened
by dollars, and leads to a Walwrath engine

The Westinghouse Electric & Mfg. Co..
of Pittsburg, are sending out a 190§ diary.
In addition to the usual features of these
pocket diaries, there is given much elec-
trical and mechanical dJdata, such as
amount of power required for electrically-
driven machine tools of various kinds,
equivalents of electrical units, heat value
of some American coal, performance of a
175 H.P. Westinghouse gas engine, com-

parative cost of power generated by a
steam plant and by a coal gas works using
part of its output for pgenerating elec-
tricity by gas engines.

Jobn Fox & Co., 63 West Eleventh St.,
Covingten, Ky., list engines from 1 to 4
H.P,, inclusive, in a circular received
from them. These are four-cycle engines,
This firm is also bringing out a two-cycle
type. They also deal in second-hand en-
gines,

The Peru (IIL.) Daily Tribune recently
published an edition in behalf of the various
industries of Peru. Among others was a
description of the Peru foundry, machine
shops and boiler works. owned by Mr.
Charles Brunner. In 1872 Mr. Brunner
began the manufacture of gas and gasoline
engines, which are built in several styles.

“Standard” marine motors from 12 to
300 H.P. are shown in a well-illustrated
and well-printed catalogue of the Stand-
ard Motor Construction Co., 180 Whiton
St., Jersey City, N. J. This same com-
pany makes a special spark generator
which is guaranteed to give a spark at as
low of 3o r.p.m.

The Dean-Waterman Co., of Coving-
ton, Ky., are bringing out a new catalogue
of their “Dean” gas engines. A special
feature of the catalogue will be the listing
of various “Dean” engine installations
under the various business classifications,
for easy reference for the prospective
purchaser.

Circular of a valveless, automatic gas
and gasoline engine is being sent out by
the Robertson Mfg. Co, of Buffalo, N, Y.
The piston covers and uncovers the inlet
and exhaust ports, which are cast in the
cylinder. The engine is double-acting
and has electric ignition, The manufac-
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turers state that as an experiment one of
the engines was submerged in four feet of
water, with only the supply and exhaust
pipes extending out of water, and under
these circumstances it ran for a number
of lours until the fuel was shut off,

The January issue of The Blacksmith
and Wheeluright celebrated the twenty-
fifth anniversary of the founding of the
paper. A souvenir number was issued
and it contained many special features.
The cover was a very attractive one,
showing the outside and the inside of
the customary blacksmith shop.

The Dayton Electrical Mfg, Co., 139
Reibold Bldg., Dayton, O., have issued a
catalogue which illustrates and describes
the Apple ignition apparatus. They are
showing the Apple igniter which sells for
$15, the Apple dynamo with spring and
plain base, their friction and belt gov-
ernors and their storage batteries, spark
plugs, spark coils with vibrators,

The Marinette Gas Engine Co., of Chi-
cago Heights, TIl., have issued a new cata-
logue of their “Walrath” gas and gasoline
engines, which are of the four-cycie,
throttling governor type. A folder ac-
companying the engine bears the title of
“The Full Dress Gas Engine,” and its
contents give special points of advantage,
Both catalogue and circular are well
printed and well illustrated.

The Commercial Electric Company, In-
dianapolis, Ind., have a very well printed
bulletin, No. 35, of electric generators, ete.
This company is making a special gas engine
generator, which is equipped with a fly-
wheel, the hub of which is cast with an ex:
tension or sleeve. On this sleeve is placed
the pulley, so that the shock or pull of the
belt is felt by the fly-wheel ang taken care
of instantly.

Some of the best advertising specialties
that we have seen recently are received
from the Advance Mfg. Co,, of Hamilton,
O. This company has used a hand in
their advertising literature in the past,
and one of the circulars just receivel
shows the * Hamilton™ portable engine
on a hand. On the back of the circular
are some original ideas as to the humam
temperament as indicated by little tricks
of the hand, etc. Another card from this
firm gives a calendar for January, 1903,
beside which is a “Hamilton” engine
shown on a peach, bearing the appropri-
ate words, “It’s a peach.” Most practical
of all, however, is a three-bladed, durable
pocket knife, on the celluloid handles of
which appear a “Hamilton” engine with
the name and address of the firm. While
more expensive to send out than circulars,
the advertising value is certainly much
greater in giving away such a lasting evi-
dence of the good qualities of the “Hamil-
ton” engine.

ITEMS.

The following were given by an English
speaker as the average B. T. U. consumed
per 1 H. P. per hour by steam, gas and oil
engines, respectively: 13011, 8817 and
5:930.

Most engineers, sayvs The Engineer (ol
London), will be surprised to learn that the
gas engine dates back to 1820, when an in-
ternal combustion motor was shown in op-
eration at Canbridge. According to a let-

ter by Mr. F. J. Jervis-Smith, of Trinity
College, Oxford, it was the invention of the
Rev, W. Ceal, Fellow of Magdalen College,
Cambridge. A full account of his engine is
given in volume I, page 217, of the “Pro-
ceedings” of the Philosophical Society of
Cambridge —a paper read November 27,
1820, A new form of parallel motion is de-
scribed, and what the author calls “ardent
spirit” and turpentine and vapor of oil are
suggested as possible substitutes for gas
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REACHLESS

DOUBLE

SPRING GEAR

The accompanying illustration shows a
running gear built on specifications of a
thoroughly first-class mechanic, who con-
structed a car according to his own ideas,
One of the chief points is the double
spring construction, the one spring being
used to take up the vibration from the
wheels in contact with uneven roads, and
the other spring being attached to the
bedy. This means that in actual service,
when the vehicle is standing still, but the
the engine is running at full speed, the dis-
agreeable motion to which passengers in
most automobiles are subjected, is en-
tirely eliminated.

The chassis shows all the mechanism
in the center and rear. leaving the front

carrying only the weight of the radiator.
The entire chassis is fumished in parts
by the J. H, Neustadt Co., of St. Louis,
Mo., to be constructed by the purchaser.
All parts are finished, except painting.
No machine wark is necessary. Suitable
bodies may be supplied according to the
purchaser’s requircments.

This is but one of the many specialties
furnished by the J, H, Neustadt Co., con-
sisting of everything in the way of parts
for automobiles,

The company recently issued a very
complete 95-page catalogue of their pro-
ducts. ‘There are shown air-cooled and

water-cooled engines and various styles
of gears and bodies.
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INDUSTRIAL ITEMS.

The Meriam-Abbott Co., of Cleveland,
0., has been succeeded by the Bruce-
Meriam-Abbott Co.

The Newport (Ky.) Milling Co, is in-
stalling a 15 H.P. Fairbanks-Morse en-
gine in their elevator.

A mortgage of $00,000 has been filed by
the King Gas and Gasoline Engine Co., of
Battle Creek, Mich., successors to the
Coburn Machine Co., to pay up indebted-
ness and increase their capacity.

The Frontier Gasoline Motor Co., of
Buffalo, N, Y., has been organized to
manufacture, lease and sell gasoline mo-
tors. Capital $10,000. Directors are
Louis Ducro, W. H, Ahlers, George F.
Graf and Oscar R. Cheney,

Prof. C. M. Woodward states that a cost
of 2.15 mills per H.P. hour for fuel was
the record of the three Diesel engines used
at the St. Louis Exposition. The work done
was measured at the switch-board, and the
fuel was Indiana oil, costing three cents a
gallon in car-tank lots.

A correspondent in Mexico states that for
the past two years he has been operating
three gas enpines, aggregating more than
3oo H. P, on gas made from charcoal. He
is now experimenting with a suction gas
producer to use wood and soft coal, as well
as anthracite and charcoal,

The Fischer Special Mfg. Co., manu-
facturers of spark plugs, spark coils and
electrical and mechanical apparatus, have
moved to their new factory, 2076-2078
Reading road, Cincinnati, O. Owing to
increased business and to better accom-
modate their patrons, they have erected a
large and commodious plant, equipped
with up-to-date machinery, thereby enab.
ling them 1o give first-class work and
prompt service.

The Shell Lake (Wis,) Boat Co. has been
organized with a capital stock of $25,000.
G. L. Schwab, formerly with the Pearson
Boat Construction Co,, Duiluth, is Superin-
tendent and Manager. Gasoline launches
will be built.

In the Presidential address of an eminent
English electrical engineer the speaker said
that he had had the installing of two four-
cylinder 300B.H.P. gas engines, which, run-
ning under varying loads and with varying
thermai efficiencies of gas, were equal to the
best steamn engines for steadiness of running.

The factory of the Morton Traction Co,
York, Pa., has been closed at York, and that
company has joined the Ohio Mfg. Co., at
Upper Sandusky, O., where they will have
increased facilities, as well as an improved
location, being nearer the traction engine
territory. The company makes traction rigs
on which gasoline engines may be mounted,
constituting gasoline traction outfits,

Several months ago we published a de-
scription of the “Monitor,” a gasoline-

- propelled canal boat used between Cincin-

nati and Lockland. A second boat of the
same type, called the “Ajax,” was put into
service the last of November. Five or six
more boats of the same class are in process
of construction. Motors built by the Chif-
ton Moter Works, Cincinnati, are used for

power.

The Western Launch and Gas Engine
Works, Mishawaka, Ind., which manufac-
tures “Recreation” launches and “Western”
gas engines, will remove its office and works
to Michigan City, Ind. The company has
been reorganized under the name of the
Western Launch and Engine Works, Inc.
The company will build boats of all kinds,
from a small rowboat to a 75-foot cabin
yacht.
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“This gas engine business is a campaign
of education,” said a gas engine manufac-
turer recently in talking about the busi-
ness in general. The truth of his remark
is admitted by all who are in touch with
the trade. A user of a gasoline engine in
a letter to us expresses the opinion that
the gas engine business is in the hands of
unprincipled men who are putting out en-
gines which will not run and which
should properly be consigned to the scrap -
heap. His opinion is based largely on
the experience he has had with an engine
which did not come up to the specifica-
tions of the one he thought he ordered.
Without knowing anything further about
his case than his own statement, which
~¢ hive no reason to doubt, we must say
that the gas engine business is largeiy
one of education. The manufacturer or
dealer who can successfully educate his
customers to the point of giving the en-
" gine proper care is the manufacturer who
is most successful, To secure this proper
care, intelligent handling is necessary.
Intelligent care is the result of 2 knowl-
edge of the operations of the engine, of
how it sbould operate, and an ability to
determine where the trouble is'in case it
does not operate as it should.

The wide distribution of good gas en-
gine literature among users and pros-
pective users of engines is one way in
which to create this inteiligent care. For
this reason money spent in catalogues and
instruction books, in explaining the opera-
tion of the engine, is money well spent.

For the same reason the spread of such
literature as is published in this magazine
is a help to every manufacturer of en-
gines, for it adds to the “campaign of edu-
cation.” It has been the policy of this
magazine since the time of its beginning,
over six years ago, to add to the educa-
tional campaign and to impress on the
minds of users and prospective users of
gas and gasoline engines the necessity of
properly understanding their engines. Tp
assist in this, articles of an educational
natufe are constantly being published
by us. . :

In another column will be found refer-
ence to some tests made in France for the
production of power gas from hay, straw
and other farm vegetable products. This
indicates one of the possibilities of pro~
ducer gas and the gas engine. So won-
deriul have been some of the experiments
opened up are far. beyond what would
have been dreamed of by even the most
visionary of advocates forty years ago,
And yet we must bear in mind-that possi-
bilities are not' actual eommercial suc-
cesses today, Whatever they may be in

the future—even the immediate future—

we must remember that for present day
comnmercial installations, commercially
successful plants must be used. As one
manufacturer recently put it: “Qur fear
is that there will be a wave of disappoint-
ment experienced if there is any extensive
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adoption of some of the ill-digested sys-
tems now offered to the public.” This
manufacturer has been experimenting
with a power gas producer for over three
years, but will not put it on the market
until he is satisfied that he has overcome
al] of the difficulties which he has experi-
enced in the past, From what we hear,
not all other manufacturers have been so
observing of the necessity of supplying a
commercially successful plant. We
would not for one moment be understood
as saying that all such plants offered are
not commercial successes when installed
under the conditions prescribed by their
manufacturers today. The fact is that
there are many of them in successful op-
eration, but we have learned of some fail-
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ures which, as above inflicated, show that
the manufacturer had not completed all
his experiments before placing his pro-
ducer on the market.

We have been asked why we have not
published a list of the gas engine awards
at the St, Louis Exposition. Our reason
for not doing so was that, although the
officers promised on some half dozen oc-
casions to give us an official list of the
fina] awards, they have never done so.
While from outside sources we have
leamed of some of the awards, yet we
understand that as originally made the
awards were contested and later changed,
and we have not felt justified in publish-
ing a list which had not been authorized

GETTING FUEL TO THE GAS ENGINE.
Dy ALBERT STRITMATTER.

Fuel is necessary for a gas or gasoline
engine, and yet it is strange how many
engine users will forget that unless fuel
is supplied to the engine it will stop. How
many times do gas engine experts go to
locate trouble with an engine, only to find
that the gasoline tank is empty?

A gas engine manufacturer, in talking
of this matter recently, told the writer
that he had sold an engine some 200 miles
from his factory and the Sunday follow-
ing its shipment he was called up by tele-
phone by the purchaser, who stated that
on the day before (Saturday) he had got-
ten the engine installed nicely, and it
went off almost at the first attempt, but
Sunday morning when he went to pump
some water for his stock, he couldn’t start
the engine at all,

“Are you sure that there is gasoline in
the tank? asked the manufacturer.

“Well, I'm pretty sure,” was the reply.
““I filled it up yesterday morning.”

“That’s just about long encugh ago to
make it certain that you need some more

in it by this time,” answered the manu-
facturer,

The customer promised to see if this
was the trouble, and, after some further
admonitions, left the telephone. Later he
wrote that after filling the tank the en-
gine went off all right.

Another manufacturer, in the course of
a talk on the subject of educating the user
of an engine, mentioned a case where an
engine had been installed for operation
on gas. Some time afterwards the cus-
tomer wrote that he had been unable to
start the engine and that he had employed
a local machinist, who claimed to have
had some gas engine experience, but this
man had given up the job after three
days’ time on it,

After correspondence, the manufac-
turer sent one of his men, on the agree-
ment that the expense would be borne
by the customer if nothing was found
wrong with the engine. Otherwise, the
manufacturer was to stand the expense.

When the expert arrived he refused to
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touch the engine until the customer
showed him what method was used in
trying to start. Not getting the engine
started, the expert sent for the local ma-
chinist and had him try to start the en-
gine, but he also failed. _

Then the expert said to the machinist:
*You turn on that gas cock by the meter,
and then try to start it.”

As is customary, a cock was placed in
the gas pipe at the engine and another in
the pipe near the meter. The latter had
in some way been shut off and neither the
user of the engine nor the machinist had
discovered that the engine was not get-
ting gas.

This same manufacturer mentioned an-
other case, similar to that first mentioned.
He was called out into the country to see
what was the matter with an engine, and
on reaching the place asked the owner of
the engine to put a stick into his gasoline
tank and see how much gasoline he had
in it. The result was that the tank was
discovered to be almost empty.

In another case a gasometer had been
used to regulate the gas pressure. This is
a galvanized iron receptacle partly filled
with water and having through its bot-
tom the gas supply pipe, which opens
right into the gasometer. A floating top
extends over the opening of the pipe and
mto the water, holding the gas in the
gasometer. When the pressure inside the
float raises the top to a certain point a
valve in the supply pipe is shut off, The
engine sucks gas from the gasometer and
as the gas is taken from it, the floating
top lowers and the supply pipe valve
opens. Now the weight of the fioating
top creates a certain pressure of gas in
the pipe line from the gasometer to the
engine, and this assists the sucking action
of the piston in giving a full charge to the
engine. The user of the engine learned
by experience, therefore, that in starting
the engine there would be a proper size

charge of gas admitted if the dial cock
in the supply pipe were set at a certain
point.

A sort of gas bag was later put in, in-
stead of the gasometer. This was really
nothing more than a large opening into
which the gas could be collected until
the engine should need it. After it was
put up, the engineer could not start the
engine. Ifi the gas was taken from the
gasometer the engine started off all right,
but when switched back to the gas bag
would not start,

This set the engineer to thinking, and
all of a sudden it dawned on him that the
weight of the gasometer top created a
certain pressure in the gas pipe to the
engine, but the gas bag did not have this
same weight and therefore the gas in the
bag and in the pipe leading to the engine
was not under such pressure. Therefore,
when the gas valve opened the gas did
not flow as freely into the cylinder. Con-
sequently, it was necessary to open the
dial gas valve to a further point to admit
sufficient gas, at this lower pressure, to
make an explosive mixture, As soon as
this was dome, the engine started off
promptly,

But gas and gasoline do not constitute
the whole fuel used by the engine. Air is
just as necessary for the engine, and is an
important constituent of the fuel mixture.
The writer has known of some cases
where the air pipe was too small, or was
clogged up, or was so long and tortuous
with turns and bends that the air got to
the engine with difficulty. In other cases
air was taken from the room in which the
engine was installed, and there was not
sufficient ventilation to give the engine
plenty of air,

A case of this kind which comes to
mind was 2 retail store where a 2 H, P,
engine was used to operate a blower for 2
system of carrying change cases in a com-
pressed air tube. The engine was put
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down in the cellar, where parts of the
stock were kept, and where everything
was as -nearly air-tight as possible, to
prevent the accumulation of dust on the
stocks. Not satisfied with this, the people
built an airtight partition around the en-
gine and blower, leaving barely enough
room inside the partition for a person to
get in and shut the door.

The result was that the engine, which
was to take its air from the engine room,
could hardly get sufficient air to keep it-
self moving. In fact, this was about all it
did do, and dissatisfaction was the result,

And the dealer who sold the engine could
hardly convince the user of it that the en-
gine required air

The user of an engine can not be too
strongly impressed with the fact that any
derangement of the fuel feeding or mix-
ing devices means loss of power, and in-
creased fuel consumption, because the
full possible power is not acquired from
¢ach charge. It is cheaper to burn gas
or gasoline and air in the proper mixture
than to burn gas and gasoline with too
little air. Gas usually comes in through a
meter, while air doesn’t.

POWER GAS FROM VEGETABLE PRODUCTS.

Last summer and fall a series of experi-
ments was made by Menier Bros,, Noisiel,
France, to investigate the possibility of
generating power gas from vegetable
products. An account of the experiments
was laid before the Academie des Sciences
and the following information was takeu
from the Comptes Rendus in which the
account appeared.

A generator of the Riche type and a
70 H, P, Duplex gas engine were used in
all the tests, the engine being prepared
for gas of low calorific value.

Where a small quantity of power is re-
nuired on farms, it is often customary (o
employ coal and either portable or sta-
tionary engines to produce it. The coal
has sometimes .to be conveyed at consid:
erable cost tb the spot; and as the en-
gines .are mar always well constructed,
it retprires’ considerable fuel to produce
3. P. Even when petroleum or
heavy oil is employed, the cost is still
high, though less than that of coal. The
experiments at Noisiel were undertaken
with the view of effecting economy in this
respect, and at the same time of disposing
of certain vegetable products. A poor

quality of hay, wheat and oat straw, pop-
lar and plane tree leaves, rushes, reeds,
and moss were found to give such satis-
fastory results that a suggestion was
made for the formation of a syndicate to
put up works and supply a group of
farmers who employ 40 or 50 H. P. and
upwards. For running these works, mo
mineral fuel would be used except a little
coke or charcoal.

The hay used was obtained from
swampy meadows in the department of
the Marne, Its percentage composition
was: Ash, §; water, 14; nitrogen, 1.§;
potash, 1.2; soda, 0.07; lime, 0.6; mag-
nesia, 0.27; silicic acid, 1:5; sulphuric
acid, 0.2; and phosphoric acid, 0.3. With
this material, an effective horsepower was
obtained by using 2.2 pounds. No special
care was taken in charging the generator:
the hay being thrown in and slightly
pressed down with a pole. At the bot-
tom of the generator there was formed
a potassium clinker, which it was found
could be utilized as manure. The straw
of wheat and oats gave, on the whole, bet-
ter results. The wheat straw was of the
following percentage composition: Ash,
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-4.2; water, 13; nitrogen, o.52: potash,
0.87; soda, 0.08; lime, 0.26; magnesia,
-0.x0; silicic 3cid, 3.60; sulphuric "acid,
-0.11; and phosphoric acid, 0.21. An ei-
fective horsepower was obtained with 2.3
pounds. .

The next experiments were made upon
produce of another kind—viz., rushes,
reeds, and moss. It was found that these
materials comld only be treated profitably
when they contained little water. Fallen
leaves were tried; the leaves being
gathered in the autumn. The beech
leaves had the following percentage com-
position: Ash, 4.7; water, 14; nitrogen,
1.3; potash, 0.23; soda, 0.05; lime, 2.12;
magnesia, 0.30; silicic acid, 1.5; sulphuric

acid, 0.075; and phosphoric acid, o.22.
With 1.3 pounds of these 1 H, P. was ob-
tained. Oak-leaves, with much the same
<composition, gave similar results, Chest-
nut leaves requiréd 1.32 pounds.

The final experiments were made with
sawdust, shavings, and ‘scraps of wood.
It was found that poplat tree sawdust had
the following - percentage composition:

: Ash, 2.8; water, 15; potash, 0.74; sods,
- 0.18; lime, 1.1; magnesia, 0.2; silicic acid,

0.008; sulphuric acid, 0.14;. and. phop-
phoric acid, 0.3. To produce 1 H. P, with
sawdust, it was necessary to use almost 4
pounds, but with shavings, this quantity
-of power could be obtained with not quite

3 pounds. .

THE GAS ENGINE IN ICE CREAM FACTORIES

The ice cream factory is one of the
types of factories which require some
kind of power at an economical cost and
yet which will not require the attention
of an expert mechanic to keep it in opera-
tion or repair. The gas or gasoline en-
gine has been adopted by many of these
factories as the ideal kind of power for
such a plant. Not all of these installa-
tions use small-size engines, and at War-
ren, Pa., there is an ice cream company
using a 50 H. P. gas engine with a reserve
plant consisting of a 3o H. P. gas engine
and a 20 H. P. steam engine.

In the Ice Cream Trade Journal Mr.
Albert McDougal calls attention to the
advantage in the use of a gas engine in
ice cream factories, as follows:

A paramount necessity in the ice cream
factory of today is a reliable source of
power, but it is wholly unnecessary that
economy be sacrificed to secure it,

There are some manufacturers who
still pin their faith to the steam engine
regardless of cost of installation and op-
eratipn, the complicated nature of the

‘plant are prohibitive,

plant required and the necessity of em-
ploying a licensed engin¢er, who in all
likelihood will ever be found "“too busy”
to do more than look after his engine.
This is difficult to understand, for surely
economy is as necessary in the ice cream
business as elsewhere.

For small plants—and the average
plant is small—where from § to 10 H.P.
is more than ample, the initial cost and
operating expense of a steam power
Both reason and
the pocket demand that another source
of power be found—and attention is
turned to the gas engine or the electric
motor. The convenience of the electric
motor appeals to many so strongly that
cost of operation is hardly considered—
until after the bills begin to come in. The
wiser manufacturer investigates thor-
oughly-—and installs a gas engine, to the
lasting benefit of his pocket.

Larger users of power are less easily
weaned of their preference for the “good,
old, reliable” steam engine, I shall not
attempt to question the reliability of the
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steam engine, but shall content myself
with asserting the equal reliability and
greater economy of the gas engine.

It has been shown repeatedly by com-
petent authority that even where horse-
power into the hundreds is required,
certain types of gas engine are more eco-
nomical than steam engines, just as re-
liable and much easier to manage; but,
as my particular purpose at this time is
to present facts of interest to average
power users in the ice cream field, I shall
deal with average power units,

Leaving aside first cost, relatively a
matter of lesser importance, let us look
into cost of power or operating expense,
The comparative tables presented in con-
nection with this article are compiled

12 H, P. engines, averaging 5 H. P,
for 10 hours:

STRAM ENGINE, GAS ENQINE, ELEC. MOTOR

COAL GAB CURBENT
Fuel..... AT i .70 ......... 91.76
Ol & Waste.07 .........oe 0B ........, 05
Water.... 03 ............ 0 ... 00
Att’dance 1.00 ............ 10 Att'dance .10
#1.80 $ .86 $1.90

20 H. P. Engine {ull power 10 hours.
BTEAM ENGINE. GAS ENGINE. ELEC, MOTOR.

COAL GAB CUBRENT
Fuel.....83.20 ............ $2.00 ......... $6.40
Water.... 10 ............ DO L., 00
Oll & Waste.20 ............ A5 Ll 13
Att’dance 200 ............ 1 {1 10

#5.50 $2.26 96.85
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from statistics of a series of tests applied
under average working conditions. They
are based on New York gas and electric
current and on coal at $2.60 per ton. No
water charge is set against the gas en-
gine, as only a small tankful is required
for use in cooling the cylinder. Wear and
tear is not included, as in any case that
depends largely upon the make of ma-
chine and the attendant.

As further showing the economy of the
gas engine, I may cite a statement that
appeared in the Electrical Review to the
effect that a given volume of gas utilized
in a gas engine coupled to a dynamo pro-
duced in incandescent lamps three times
as much light as would have been pro-
duced had the gas been burned direct at
gas jets, and in arc lamps the production
of light was as eleven to one. On this
showing the logical conclusion is that if
the electric motor is to equal the gas en-
gine in point of economy of operation,
power to generate the current for the
motor must be furnished at one-third the
cost of gas engine power—an undertak-
ing that would seem to be somewhat dif-
ficult. Test this conclusion by another
examination of the table of cost for steady
full power. It will be seen that one sup-
ports the other perfectly if allowance be
made for a very trifling difference in con-
ditions,

NAPHTHA AND GASOLINE ENGINES,

We are occasionally asked the question ;
“What is the difference between a naptha
boat and a gasoline boat?” A writer in Rail-
way and Marine News recently answered
the question by saying that the simplest an-
swer would be that naphtha uses the gaso-
line in the same manner that a steam engine
would use water and its force generated by
the expansion of naptha or gasoline, by
mat into vapor under pressure which is

forced through the cylinders of the engine,
which in turn exhaust, or discharge their
contents in the base of the engine. From
there the gases are returned through a con-
densing coil under the boat and are cooled by
the water through which they pass, and the
gases in passing through this condensing
coil are cooled and condensed back again
into gasoline, which is returned by gravita-
tion into the tank from which it came.
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In the naptha engine the gasoline is heated
in a coil by a blast of gasoline gas in flame
and this engine has a large heating chamber
usually encased in a large brass tube or
stack, and to the popular mind it can best be
distinguished from a gasoline boat by the
roar from the smoke stack which passes out
above the engine,

A gasoline engine is operated by the ex-
plosive force of gasoline gas. In this engine
the gasoline is not burnt and there is no fire
about the gasoline engine. The gases are
made in a device attached to the engine
called the carbureter, or mixing valve,
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wherein 2 blast of air is thrown against a
spray of gasoline.and the two coming to-
gether, the carbon in the gasoline is readily
distributed through the air in the mixing
valve and from thence it is taken into the
cylinder in the engine, As the piston in the
engine passes upward toward the top of the
cyvlinder it compresses the gas and at the
proper time an electric spark is discharged
into the gases, thereby causing an explosion
which forces the piston down into the cylin-
der, and this operation continues, making a
succession of explosions which propel the

engine.

NOTES ON THE THERMAL EFFICIENCY OF
MODERN MOTIVE-POWER ENGINES.

Such is the title of an article by Mr. B.
H. Thwaite, which appears in the current
number of the Vuwlcan—a monthly news-
paper published in Manchester. In it the
author expresses his dissent from the
views which have been recently expressed
and discussed as to the practicability of
constructing a really efficient and eco-
nomical gas turbine, and proposes, as an
aMernative, a combination of the steam
turbine and the reciprocating gas engine.
He appears to have been led to this by the
difficulty as to compression when applied
to the gas turbine. This is no doubt a
real one, although possibly over-rated by
the adherents to the reciprocating type of
engine. As Mr, Thwaite points out in
the article, ccmpression in the ordinary
Otto cycle is effected within the power-
developing cylinder, and, consequently,
with a minimum of loss; whereas with the
gas turbine it must be effected as a separ-
ate operation, and would be inevitably at-
tended with considerable loss, resulting
from the flow of the compressed fluid
through contracted areas, such as the
ports and other connections of the com-
pression cylinder. He foresees, more-
over, that the ideal power gas of the fu-

ture will be one in which carbon monox~
ide is the supreme agent of heat produc-
tion, and in the use of which a high degree
of compression is necessary to secure a
sufficiently sensitive ignition. I{, he says,
a turbine gas engine is to be economic, its
fuel agent must be a gas that will be
ignitably sensitive with comparatively
low degrees of pre-compression, such as
is oil vapor, or & gas rich in:hydrocarbons,
This condition, however, brings with it the
difficulty of a higher range of temperature
in the working cylinder, and the danger
of overheating of the actuating organs of
the engine. These considerations lead
him to conclude that the most practical
solution of the problem how to obtain: the
highest degree of efficiency from the fuel
employed, is to work the two power-pro-
ducing agents—the gas engine and the
steam turbine——in harness together.

The great progress which has been
made durning recent years in the construc-
tion of internal combustian reciprocating
engines of high power encourages Mr,
Thwaite to believe in the practicability of
such a combination, in which would be
utilized for steam production not only the
sensible heat, which at the present time
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is lost in the necessary cooling of the gas
to the temperature of the atmosphere, but
also the heat absorbed by the water em-
ployed to keep cool the working cylinders
and some of the actuating organs of the
gas engine,and likewise the exhaust gases
of the latter. The steam thus generated
would be available for driving a steam
turbine; so that the two types of power
generating machines would be acting in
interdependent connection for a common
service. Thus the-ahsolutely perfect com-
hustion of the gaseous fuel in the work-
ing cylinder of the gas engine would pro-
vide a great part of the thermal potential
required for driving the stéam turbine.
The gasification process and the gas en-
;gine exhaust stages would be drawn upon
to secure part of the balance of heat; the
remaining thermal requirement being
-satisfied by direct: combustion of the
gaseous fuel in the steam boiler furnace.
-The steam turbine and its steam generat-
ing accessories would serve for starting
the gas engine, and provide also the re-
versal mation requirements, The opera-

“tion of such a combination is thus de- -

scribed: “The rapid starting of 1he gasifi-

.cation process with fan propeller, driven
with steam initially generated with solid
fuel to be subsequently displaced with
gas, starting of the high-power vertical
.gas engines with the steam turbine; the
reversal of the gas engines by the steam
-turbine, which will, of course, be com-
pounded and equipped with condensers;
the proportion of the gasification product
required to be used in the steam generator
will be small because of the thermal as-
sistance given by the gas engine, hot
jacket water, etc.”

It is claimed that the application of this
combination to ocean steamships might
result in a total thermal saving of 55 per
cent. on the best existing marine engine
practice, besides a lessened consumption
of water: while the tell-tale trail, to say
nothing of the discomfcrt to passengers of
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smoke issuing from the funnels of steam-
ships, would practically disappear. For
battle ships, it possesses additional feat-
ures of strategic value. During an engage-
ment, for example, the steam generating
plant could be shut down altogether, and
there would be no danger of self-destruc-
tion should the steam boilers be pierced
with shot or shell; while the piercing of
the funnels (of small proportion compared
to those of existing practice}) would not
-interfere with the efficiency of the gas en-
.gines, The fuel would be fed into the
high-pressure gas generators automati-
cally; so that the stokers’ work in the

- boiler stoke hole of a battleship would be

deprived of its terrors, and, owing to the
reduction in the weight of fuel required
for a given power, the storage space
would represent more extended running
power. A like propositon for inland serv-
ice would assist in the prevention of
smoke, and enable recovery to be made
from bituminous fuel of the condensable
hydrocarbons and ammonia; the program
of operations involving only temporary
use of solid fuel,

It will be seen that the scheme is a com-
plicated one, and can evidently be applied
only on a large scale. Indeed, the article
commences with a statement which pre
pares the reader for this, by saying that
“the economic supremacy nf the principle
of centralization in modem. work of
power-energy-development, and the dis-
tribution and transmission of such power
electrically, is now proved beyond cavil.”

In a paper read at a recent meeting of the
American Street Railway Association, Mr.
E. D. Meier stated that a 500 H. P. Diesel
engine was being installed to operate a por-
tion of the Sheboygan & Elkhart Lake Rail-
way ; that the German Diesel Company have
built foutr engines of 400 H. P, each, four
cvlinders each (100 H. P. to the cylinder),
which is being erected for the street railway
and lighting plant at Kiew, Russia,
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this industry has already obtained a firm
foothold among our manufacturers, and it
would seem that the time is not far dis-
tant when the comparatively wasteful
steam engine and steam boiler will be al-
most entirely replaced by gas and pro-
ducer gas-engine plants.

In addition to supplying a means for
the practical operation of the larger sized
gas engines, the gas producer has added
an impulse to the large gas engine trade
which is very marked, for without a fuel
gasof this description the sale of large en-
gines was entirely restricted to the na-
tural gas fields, while now it is practical
to install a high-power gas engine plant
wherever coal and water are availabie,
with the result that although until quite
recently quotations on gas engines of
1,000 H. P. or over could only be obtained
from European firms, at the present time
of writing no less than six American firms
have submitted estimates for such high-
power engines,

Visitors to the St. Louis Exposition
had the opportunity to observe this type
of machinery in actual operation; for a
concern that is a pioneer in this line of
work, had in actual service two power
plants, one for the operation of the gas
engine exhibits of one of our well-known
engine manufacturers, while the other
plant supplied gas for the testing plant of
the United States Government in “Fhe
Gulch.,” Both these plants operated con-
tinuously and satisfactorily during the
Fair, and their small coal consumption
served as an object lesson to thuse who
compared the workings of these plants
with similar steam equipments.

Generally speaking, gas producers can
be depended on to furnish one B. B ™
hour from 114 pounds anthracite pea coal,
this type of fuel being the favorite for gas
producer work, owing to the fact that the
resultant gas contains no by-products to
he gotten rid of by special machinery,

it can easily be estimated, with the data

now obtainabie on the market, what the
cost of an entire equipment of gas pro-
ducers and gas engines, to replace a steam
plant, would be; and while the first cost
of the gas plant would appear consider-
ably higher than the cost of a steam plant
of the same capacity, the resultant econ-
omy would be so very great that it would
pay a very high rate of interest on the
money invested, and probably pay off the
entire cost of the plant W about four years
in addition.

In estimating on a gas producer power
plant, the owner should first ascertain the
exact maximum amount of power which
he will be called upon to deliver, for gas
engines, unlike steam engines, have no
overload capacity whatever. Again, he
should satisfy himself as to the cheapest
and most readily obtainable fuel in his
lacality, as the builder of a gas producer
can supply him with several types of gas
producers designed for various grades of
coal, both anthracite and bituminous, ob-
tainable on the market; and furthermore.
the cost of the plant will vary materially
with the fuel to be employed. For ex-
ample, a hard-coal plant will be much less
expensive than one of the same capacity
for soft coal, as in the latter case there are
hydrocarbons in the gas which have to be
removed by mechanical washers, or they
would condense in the form of tar and
gum up the engine.

Among the plants of thi; nature which
have been in service sufficiently long to
satisfy the most exacting demands may
be mentioned that the Camden Iron
Works, Camden, N. J., and that of the
Erie Railroad Company, Jersey City, N. J.
This latter plant has been in continucus
service twenty-four hours a day for up-
ward of five years since its installation.
and indicates the thorough reliability of
this type of plant when properly installed
and efficiently handled.—Scientific Ameri-
can.
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THE GAS

TURBINE

Among the rivals to the steam engine
and the steam turbine, the gas turbine
offers most enticing attractions, and the
eagerness with which any authentic in-
formation cencerning actual experiments
in this line is sought is evidence of the
extent to which the subject is being
studied. Theoretically the gas turbine
should be an operative machine from
which an efficiency nearly, if not quite,
equal to that of the four-cycle recipro-
cating internal combustion motor may
he obtained. Tractically there are many
difficulties in the way, difficulties which
it may require the utmost ingenuity of
designer and constructor to overcome.

Thus the conditions of maximum ef-
ficiency in such a machine involve rota-
tive speeds at which the centrifugal
stresses become greater than fhe resist
ance of any available material of con-
struction, while at the same time the
working temperatures are indicated to

be those at which the resistance of al-
most any material would be gone any-
how. The efficiency of the gas turbine
itself becomes also involved with that
of the efficiency of some appropriate form
of air compressor, and the rotary air
compressor available for such purpose
involves nearly, if not quite, as many
constructive difficulties as those of the
gas turbine itself. Nevertheless, we be-
lieve that the gas turbine will ultimately
be made, and that it, or something like
it, will be found superior to any steam
engine which can be constructed. Mean-
time, the builders of reciprocating en-
gines and of steam turbines will continue
to produce their respective machines
without fear of losing their business over
night, and the advent of the gas turbine
will be heralded sufficiently far in ad-
vance to permit them to give themselves
ample protection.—The Engincering Maga-
sine,

THE USEFUL

GAS ENGINE.

The gasoline engine has many advan-
tages over any other power for farm use,
unless it be electricity, and only in excep-
tional cases can electricity be obtained
for power. CGCasoline engines, when ig-
nited by a battery, can be operated any-
whete without danger from fire, and this
is the great advantage over steam. It can
also be started in a minute without wait-
ing to get up steam, and when the work is
done the expense stops at once. It re-
quires no engineer, is atitomatic in action
and self-regulating. At the Jowa State
Fair last fall a traction gasoline engine
was exhibited, and the operator would
start it and get off and let it run around
the circle with no attendant. The battery

is better for ignition than the flame, and is
cheaper and safer,

For separating milk, churning, pump-
ing, running saws, shredders, fanning
mills, washing machines and grindstones,
gasoline engines have proved by a wide
experience to be entirely satisfactory.
Fcr threshing machines it is still an open
question, for the smaller engines have so
far recommended themselves better than
the larger ones.

Stationary gasoline engines should be
bolted firmly to a base of rock and mor-
tar. If they can make the base tremble
their work will not be satisfactory. In
this locality practically all the country
newspapers ate printed with gasoline en-
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gines, and sometimes a balky engine on
an upper floor never gives a particle of
trouble when it is removed to the lower
floor and made solid. For small engines
the style which uses the oil cooler instead
of the water cooler has advantages, for
water will freeze in the tank sometimes
and cause much trouble. If a water cool-
er is used and it be a stationary engine,
the best way is to have the water in the
cistern or a tank and let the engine pump
it for cooling, the water running back to
the cistern to be used over and over again.
The cistern is out of the way, and it wull
not freeze,

Small engines are usually more service-
able on the farm if portable and mounted.
Even ordinary trucks work well, and
shredding, wood sawing, etc., can be done
anywhere. A few farmers can unite in
buying a shredder of moderate capacity
and a gasoline engine and circular saw

THE (AS ENGINE.

and change work and get their jobs done
with no cash outlay but for gasoline, and
suit themselves as to the time to do it.

The dairy farmer, however, needs an
engine all to himself, He should have a
farm separator, and should separate every
day, of course, and so he needs the engine
night and morning every day in the year,
and he can use it for other purposes the
rest of the time as desired. Some dairy
farmers rarely move their engines, finding
so much use for them around the dairy
house that they depend upon traveling
outfits for heavy work, threshing, etc.
The ease of operating, the cheapness, the
saving in work, the freedom from danger
of fire, the compact form and small roon
required, and the readiness with which it
can be started and stopped give the gaso-
line engine a great advantage over other
kinds of motive power for the farm— E.
C. Bennett, in lowa Homestead.

THE NEW-DUR EXPLODER.

It seems incredible to many people
that the size of the spark in gas engine
ignition has anything to do with the re-
sult, and some suppose that advancing
the spark compensates for the small size,
but this is not true, It seems to be quite
well demonstrated that there is an ex-
plosive effect distinctly different from
mere expansion, and if this explosion with
consequent high pressure can be produced
when needed, more power results thap
when simply ignited. Why there 1s a dif-
ference, one can only guess, but Mr. C. E.
Duryea thinks that it is probable that in
the case of the explosion the gases have
sought a new relation, but have not had
time to fit themselves into their new
places, whereas in ignition pure and
simple this change of condition is a pro-
gressive one, so that the extreme expan-
sion at one point is modified by the final
or minimum expansion at some other

point. Imagine, for example, 2 spoonful
of sugar in a glass of water; the sugar
being solid, displaces its bulk of water,
but as soon as it dissolves it apparently
enters the crevices in the water without
pcrceptrbly increasing the bulk.

It is well known that rapld crystal-
lization is never so regular and beautiful
and probably not so compact as that
which takes place more slowly.

The “New-Dur” exploder shown here-
with has been invented to explode (de-
tonate) each charge of a2 gas engine
instead of merely igmiting it. That it
does this, the size of the gpark, the theory
of construction, the testimony of its users
and the results derived from’it, all demon-
strate.

It is not a mragnetic spark plug and dif-
fers from &ll devices of this kind hereto-
fore offered either for domestic gas light.
ing or for engines, The spark is produced
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at a pre-determined instant and is not af-
fected by the rate of vibration, sometimes
early and sometimes late. When the cir-
cuit is connected, the exploder magnet
instantly closes the sparking circuit
through the spark coil and when the cir-
cuit is broken, the spark coil circuit in-
stantly breaks, discharging its full in-
tensity, made even more intense by the
discharge of the magnet. The resultis a

The New.Dur Exploder,

spark superior to anything before shown
for the purpose; with easier starting,
greater power, steadier running, less mis-
fires and less jerking and straining of the
gears, chains, bearings and other parts,

The accoinpanying diagram shows an
exploder connected to one brush of a
triple commutator, with wiring indicated
for other cylinders and to the generator.
Any stitable source of electricity may be
used, but unless otherwise ordered, the
exploders are wound for regular direct
current magneto. From the generator,
the electric current flows, when connected
by the commutator, through binding post
I to coil of the magnet, finally grounding
on the shell of the magnet and returning
by the way of the engine and the ground
wire of the generator to complete the cir-

cuit. The magnet instantly attracts the
armature and forces the reciprocating
spark pin firmly into contact with the ad-
justable sparking point, thus closing the
sparker circuit. This permits a flow of
current through the coil, thence to bind-
ing post 2 and through the armature and
sparking pin to the engine and ground
wire of the generator. The resistance of
the magnet winding is so great that but
little current flows through it, which
forces almost the entire output of the
generator through the coil, thoroughly
saturating it. When the magnet circuit
is broken by the commutator the arma-
ture is released and flies back quickly un-
der the action of its spring till it strikes
the head of the sparking pin, (still held in
contact by a light spiral spring) and
knocks it out of contact with a velocity
exceedingly great, due ta the extreme
lightness of the needle and the rapid
movement of the armature, The superior
results of the hammer-blow make-and-
break are much improved by the fact that
never before has the moving part been
as light and susceptible of such rapid
movement as in this device. The entire
strength of the current is available to
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close the contact and since magnetic pull
increases inversely as the square of the
distance, the contact is always firm and
sure in spite of oil or soot. Once in con-
tact, an infinitesimal amount of current
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suffices to hold the armature because of
the short distance and the very great puil
exerted by the magnet when once closed.
This permits nearly all the current to sat-
urate the coil, giving the largest spark
possible even with a weak current. The
breaking of the magnet circuit throws all
the current through the coil, charging it
to the fullest as the magnet discharges
and in addition throwing into the coil the
intense discharge impulse of the magnetic
circuit, actually compounding the effect.

The device is made by the Duryea
Power Company, Reading, Pa., who state
in a recent letter:

“The one thing difficult to understand
is that magnetic plugs as heretofore con-
structed can not give the best spark under
all conditions. All magnetic igniters

heretofore used are held in contact by a
spring, which must be strong to avoid in-
terierence by soot or any light resistance.
If this spring is strong, a strong current
is required to make the magnet break the
circuit. If the spring is weak, the circuit
is broken before the coil is saturated, with
the result that the spark is weak in either
case and does not compare with an ordi-
nary make-and-break spark. In our de-
vice the magnet circuit receives the {full
strength of the battery until the sparking
circuit is closed, after which the sparking
circuit, because of its less resistance, gets
the greater portion until the magnet cir-
cuit is broken, then the entire current
with the kick of the magnet discharge
brings the intensity of the coil to the
highest, resulting in an enormous spark.”

SOME LARGE GAS ENGINE WORK.

Two 4,000 B. H. P. gas engines direct
connected to gas comMpressors were erect-
ed last summer by the Snow Steam Pump
Works, of Buffalo, N. Y., at Pine Grove,
W. Va,, in the plant of the Hope Natural
Gas Company. These pumps take the gas
from the wells at a pressure of about 100
pounds and compress it to frcm 250 to 325
pounds to enable it to be delivered
through about 170 miles of line to Cleve-
land, O. Ome of these pumps has been in
operation most of the time since last July,
furnishing gas to Cleveland and smaller
Ohio cities, -

Larger yet are three engines which the
Snow works have under construction for
the California Gas & Electric Corporation
for use at its San Francisco plant. Each
of these is to be suitable for direct con-
nection to a three-phase, 400-kilowatt, 25-
cycle generator operating in parallel with
one or more similar units, and must be
capable during load peaks to develop
5.333 B. H, P. They are to be of the four-

cylinder, twin-tandem, double-acting type,
with cranks at go degrees to each other,
and are to operate at a piston speed of
about 800 feet, They will use a gas manu-
factured from California crude oil under
the Lowe process, and containing some
632 B, T, . to the cubic foot. The first
of these engines is to be shipped on April
1; the second, June 1, and the third, Au-
gust 1, of this year. The entire station
equipment, including exciters and starting
air compressor, will be operited by gas
engines, all to be furnished and built by
the Snow Company.

The same company has recently
shipped and has practically completed the
erection of seven gas-engine-driven gas
compressors of 1,000 H. P. each, which
are to be used for pumping gas to Colum-
bus, Zanesville and many other smaller
Ohio cities. Four of these are for the
Logan Natural Gas & Fue] Company, and
the other three for the Ohio Fuel Supply
Company —Power.
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ANSWERS

TO

INQUIRIES

It s our purpose to answer in this column in-
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
answered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subscribers of TBE GAs EXGIRE,

All matter intended for this department should
be zddressed to The Editor of THE Gas ExGINE,
Rlymyer Building, Cincinnati, Ohio. The name
and address of the sender must accompany the
inquiry in all cases as evidence of good faith.
The initials only of the sender will be published,
together with the postoffice and state,

Wrtite on one side of the paper only, and make
all skeiches and drawings on a separate sheet.
Mark each sheet with the name and the address
of the sender.

{(a) I would like to know what are the
correct dimensions of the crankcase inlet,
cylinder inlet and exhaust port for a high-
speed two-cycle auto engine 442-inch bore
and 5-inch stroke. (b) What should the
water jacket space be and also diameter
of inlet and outlet pipes? (c) What
should the compression space be? (d) I
intend to place the spark plug on the inlet
side of the cylinder, and when the piston
is at the end of the compression stroke it
will be cut off from the rest of the com-
pressicn space, except by a space of ¥4-
inch between the end of the deflector and
cylinder head. Would it work success-
fully? J. D. S, South Bend, Ind.

(a) Crankcase inlet 1 1-16-inch by 134-
inch ; ¢cylinder inlet 3g-inch by 2-inch; ex-
haust 15-16-inch by 2-inch. (b-c) Water
jacket space l4-inch; inlet 1)4-inch, out-
let 1}4-inch, compression space 1 7-16-
inch long. (d) Place spark plug in the
center of the cylinder head for best re-
sults,

Would you please give me the size of
ports for two-cycle motor 2)4-inch bore,
3-inch stroke to extend 214-inch at right-
angle to piston running at 1200 r.p.m, or

more? (b) Which is preferable for high-
speed motors with touch spark ignition,
an igniter mechanically operated or opera-
ted by piston?
J. H. C,, 5t. Louis, Me.

{a) Inlet port 34-inch by 1Yi-inch; ex-
haust port }2-inch by 1}i-inch; inlet port
to crankcase g-16-inch by 1)4-inch. We
do not believe anything could be gained
by extending the port any further around
the cylinder as you suggest. (b) The
hammer break igniter operated from the
outside is much the more satisfactory, but
jump-spark ignition will probably give
you more satisfactcry results.

I have an engine that requires a spark
coil with three wires. The coil is worn
out. [ have a spark coil with two poles
and wish to know how I can wire for the
two-pale coil, F. D. C,, Cocoa, Fla.

The two-pole coil is evidently a pri-
mary spark coil and will not answer for
jump-spark ignition. Your best plan is to
secure a new jump-spark coil.

I have a small two-cylinder automobile
engine which is a four-cycle air-ccoled,
size of cylinders 2-inch by s-inch, and
fitted with a piston make-and-break
igniter. (a) Do you think the motor
could be installed in a small boat to run
with any sort of satisfaction? I can cgol
it with a small fan. If you think it could
be done, what size two-blade propeller
would you advise and at what speed?
(c) What H. P, would it develop at that
speed? J. E. H., 5t. Francis, Fla.

(a) There should be no trouble with
the engine in a small boat provided a fan
was used to cool it. (b) As the bore and
stroke of the engine is so unusual we be-
lieve some mistake must have been made
in the measurement. Making a rough
guess we should say abcut an 18-inch
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two-bladed propeller, (c) Not being
sure of the bore and stroke we could
hardly tell what H. P. the engine would
develop.

What power will be developed by a
434-inch by 6-inch engine at 450 r. p. m.?
E. C. D, Mt. Oliver, Pa.
From 3% to 4 H. P. for a four-cycle
engine. ‘

1 have adjusted the vaporizer of my 3
I1. P. two-cycle marine engine s it shows
a blue flame at the relief cock in the dusk
of the evening. When I stop, I switch off
the current and then close the cock in the
gasoline pipe, the fuel valve remaining
untouched. I land, drag in the boat, turn
on the current, open gasoline cock and at
the first turn the engine starts, with the
third explosion in the cylinder the fourth
charge is ignited in the crankcase when
the inlet port is uncovered, I hold that the
crankcase ignition is due in this case to
the excess of fuel in mixture on the third
charge. Am 1 right, if not, why?

L. XK. Smith, Graat, Fla.

This is the first time we ever heard o1
surplus of gasoline causing crankcase
explogions. Usually they come from a
weak mixture or too late ignition. Pos-
sibly if you have an ighiter with variable
lead your engine speeds up in the first
three revolutions to make the lead too late
and causes the crankcase explosions, or it
may be that for some reason the first
few explosions empty the crankcase and
that the speed of the engine is not suf-
ficient to draw in a good mixture,

Would you consider a 1-inch pipe large
enough for intake of a 4-inch by s-inch
engine run at 600 r. p. m. if the admission
valve is 134-inch diameter?

G. B., Kenosha, Wis,

No. A 1-inch pipe is too small in area
for the intake, If the piston speed of the

for about 1 sq. in. We believe you would
get better results with a 1%4-inch pipe.

I have designed a cylinder making it
air-cooled, using 16 flanges 3-32-inch by
§-32-inch by 1Y-inch, According to
some engineers the width of the flange
should not exceed 10 or 15 times the
thickness, and I have used the average
thickness and made the width equal to 10
times it. (a) Do you think T can keep
the cylinder cool at 8oc r. p. m. by the
use of these flanges and a blower, deliver-
ing air at the exhaust and also on edge of
each flange and at top? (b) I have used
a spherical construction of piston and
would like to have your opinion of it. It
is certain that it would take a ball of gas
ignited in center less time to be com-
pletely ignited than a layer of gas ignited
on one side, and I have endeavored to
use this principle by dishing the piston
head. What weight flywheel should be
used for a three-cylinder engine of these
dimensions, 4.5-inch by 4-iach, to be 14-
inch diameter? Would a 50 Ib. rim be
sufficient? (c) I have used a rather large
exhaust, 3-inch by 34-inch, using a for-
mula for exhaust calling for about 2 by
13-16 inch. 1 have two transfer ports
opening intc the cylinder amounting
to 3-inch by !4-inch, endeavoring in this
way to reduce the tendency of the live
gas to mix with the burnt gas. (d) The
inlet to the crankcase is 3-inch by $4-inch.
Would a large carbureter having two
mixing valves be large enough to use for
this engine, or should three smaller ones
be used? (e) Will there be any ad-
vantage in using an automatic timer, the
speed of the engine controlling the posi-
tion of the contact and governing by
throttle alone? (f) What H. P, should I
get from a three-cylinder engine com-
posed of cylinders like one in sketch? I
have figured on 15 to 20 H, P.

G. G. ], Alleghany, Pa,
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(a) There is no reason why you should
not keep the engine cool if you have suf-
ficient air current, although we believe it
would have to be a pretty large blower to
answer for such a large bore. (b) We
are in doubt whether a spherical construc-
tion of the head will answer for a two-
cycle engine, although it is certainly the
best for a four-cycle. The position of the
spark plug will probably give you trouble
with sooting. We would suggest at least
a 100-tb. flywheel. (c) For a piston
speed of 800 ft. per minute, which is usual
in an automobile engine, your exhaust is
none log large. The proportions you re-
fer to are for a 4-inch bore, and even this
would be a little small. The size of your
transfer port is also about right, (d) We

should increase the size of the inlet port
in the crankcase, making the three open-
ings 1-inch by 11-16-inch. Your vapor-
izer need not be any larger than would be
necessary for one cylinder, provided the
cranks are set at 120. We would suggest

.a vaporizer with compensating shutter

rather than a mixing valve. (e) We be-
lievethat an automatically governed timer
is a very good thing; however, it should
be subject to hand control as well, (f) 24
H. P. at 1200 r. p. m. In general we
should say that very much better results
would be obtained by using 4-inch bore
by 44-inch stroke or similar proportions
if higher power is desired. An engine of
that size should give you 20 H. P, at 1200
f.p. m.

GAS AND GASOLINE ENGINES FOR COAL MINES,.

The use of gas and gasoline engines for
power purposes has been rapidly de-
veloped within the past few years, so that
at the present time their use is no longer
an experiment, and with the manufactur-
ers of gasoline engines that stage is long
since past, their object at the present time
being to adapt the gasoline engine to as
many uses as poseible, In examining al-
most any catalogue of the leading manu-
facturers, one not familiar with these
machines will be surprised to find to what
extent this has been accomplished, asg well
as the combination in which they are
made up. They are to be found success-
fully furnishing power for grain ¢levators,
flouring mills, electric lighting, modem
shops, combined with pumps for water
works, hoisting machinery, air compres-
sors, marine engines, and an almost end-
less variety of uses. And, where economy
is an object, the gasoline engine, as it is
called, will be found in favor, being not
only economical, but safe, durable and
simple, and can be run on gasoline, distil-
late, or crude oil, and so being adapted to

the fuel of almost any section of the coun-
try. Not only, however, is the economy
of fuel an important factor in which the
gasoline engine has to do, but in the at-
tendance they require, skilled attention
not being constantly required as with
other motive power,

In connection with mining, it has been
demonstrated that, notwithstanding coal
costs nothing for fuel, still there is an
economy in using a gasoline engine for .
power at the mines, and they are being
successfully used for hoisting, pumping
and running blowers, as well as the usual
other machines about the mines. There
are mines where these engines are located
far down in the earth close by the seeps
of water and are constantly and almost
without attention sending the water to
the gurface hundreds of feet away, and at
a very small cost of fuel or attention. At
the same mines will be found another
combination of gasoline engine and pump
on the surface doing its duty in drawing
water from the deepest excavation—The

Inland Operator.
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Ever since the antomobile type of mo-
tor has begun to be developed, and ever
since the automcbile began to come into
use, there has been an increased demand
for a reliable handbook on the subject of
the gasoline automobile, In another
column will be found more general an-
nouncement of a new book by Mr. E,. W,
Roberts, “The Auntomobile Pocketbook.”
Mr. Roberts is too well known to the
readers of this magazine, especially the
older readers, to need any introduction.
‘Whatever he writes is sure to be of inter-
est and,what is possibly more essential, is
sure to be of great value. The new work
will be found of invaluable assistance to
the designer, user, or prospective pur-
chaser of a gasoline automobile,

Judging by the interest exhibited at the
shows in the motors, the automobile buy-
ers are acquiring more knowledge in re-
gard to this most essential part of the
automobile, While recognizing the value
of efficient transmissicn, durable tires,
etc., yet the engine is the essential por-
tion. Trouble with the working of the
engine is felt so immediately and so seri-
ously that the successful automobile must
have an engine which will give as little
trouble as possible. The buyers recog-
nize this, and most of them are going a
step farther. They realize that for an
automobile to be successful it must have
the proper care and attention. Therefcre
the mechanism of the engine and othet
parts must be such that the operator can

understand it. The purchaser ¢f a car is
therefore appealed to by any car which
appears to be so built that it may easily
be understood by the operatcr. Along
this same line is the increasing access:-
bility of parts, which aid in a study oi
the car, by being easily reached, as well
as permitting of repairs with compara-
tive ease, “

General Greely, Chief Signal Officer in
the United States Army, recommends, in
his recent annual report to the Secretary of
War, the continued experimenting with au-
tomobiles as parts of telegraph and balloon
trains. He does not consider the automo-
bile in its present state adapted to geaeral
transportation in the field. He remarks that
the type equipped with internal combustion
engines has especially valuable features from
a military standpoint in that the quantity of
fuel and water necessary is small.

One of the novelties in French auto
mobiles is a complete car containing a
kitchen, dining room, sleeping room and
engine room. It is 32 feet long and
mounted on solid wooden wheels. It is
claimed that a speed of 20 miles per hour
can be attained, the motor being of 20
H. P

The French Admiralty has placed upon
the rivers of the French Congo a police boat,
97 feet in length, equiped with two 30 H. P.
engines, She is armed with quick-firing
guns.
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SOME NOTES OF THE CHICAGO AUTOMOBILE
: SHOW,

Among the new cars shown at the Chi-
cago show that of the Adams Co,, of Du-
buque, Ia,, is one that attracts special at-
tention. The engine is a three-cylinder,
air-cooled motor and revolves around a
stationary shaft, placed vertically. The
cylinders are bolted together, and to a
cast steel flange with bronze bushings,
forming bearings around the crankshaft.
The air coolingis assisted by the cylinders
revolving at a rapid rate, drawing n air
at the center and expelling it rapidly at
the ends of the cylinders.

In the Franklin cars mechanically
operated valves and an auxiliary exhaust
have been adopted.

Four cylinders in one casting is the
feature of the Hammer Motor Co. It is
rated at 24 H. P. The cylinder casting is
made without a water jacket, which is
supplied by one aluminium casting cover-
ing the upper portion of all four cylinders.

The Holsman automobile has a 10
H. P. double cpposed motor, air cooled.
The cylinder heads screw into the cylin-
der. Vane spokes in the fly wheels assist
in the cooling.

The Dayton Electrical Mfg, Co. shows
a new timer for multi-cylinder engines,
A year or so ago there were few of these
on the market, and the demand fcr a de-
vice of this kind has called forth several
makes.

The combined two and four-cycle,
three-cylinder engine of the North Chi-
cago Machine Co., is a novelty. Intended
to operate as a four-cycle under ordinary
conditions, the two-cycle feature is used
when great power is required, as in hill-
climbing in an automobile, or in a heavy
current in a boat. The operating mech-
anism is in the cam shaft, which may be
shifted longitudinally by means ofa clutch
engagement at the two-to-one gear, so

that the valves may be timed and Lhe
spark made to operate the motor as a
four-cycle motor. Shifting the cam to
another gear wheel puts the motor into
time with the main shaft and thereby
gives each piston an impulse at each revo-
lution. This is accomplished by means
of the cam shaft operating the exhaust
valves,

The “New-Dur” exploder, which is de-
scribed more completely in another
column, is shown by the Duryea Power
Company,

The Frayer-Miller car, having the
blower system of cooling, is an illustra-
tion of the fact that air cooling appeals
to users of engines and that the satisfac-
torily air-cooled engine has some talking
points which influence buyers. Air cool-
ing is undoubtedly an advantage where
it is successfully accomplished. What
the public is demanding is to be shown
that the various systems do not possess
disadvantages which overbalance the ac-
count.

The Continental Engine Co. showed
their line of engines, which are more fully
described elsewhere.

Five hundred sparks per minute are
claimed by the Duplex Coil Co, for their
new coils. Two cores, two primary and
two secondary windings are used, con-
nected as one unit.

The air cooling of the Mahoning Motor
Car Co, is accomplished by stringing, in
spiral form, triangular copper wire on a
copper ribbon 34-inch by 1-16-inch.
Under pressure, the wire is then wound
about the cylinder. Finally, by electro-
plating, there is secured a firm metallic
connection between the cylinder wall and

. the radiating materials.

In a coil shown by J. M. Wilson a low-
tensicn alternating current of high fre-
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quency is used, being fed continuously to
the primary coil. The reversals in the
current are transformed in the coil into
sufficient voltage in the secondary circuit
to cause a hot flame in the cylinder. A
powerfu] magnet furnishes the current.
The Remy Electric Co. show their
magneto alternator for jump-spark igni-
tion. In the device for a four-cylinder
motor the speed ig the same as that of the
motor. Two impulses for each revolu-
tion of the armature are necessary, and
as the armature is rotated a double cam
operates the points breaking the primary
circuit and czusing a high tension current

to be delivered to the segment in the dis-
tributor, The segment is so set that
when the cam breaks the primary it is
directly in front of one of the terminal
wires leading to a cylinder, but the seg-
ment does not touch the terminal, rather
acting as a spark gap. I'rovision {or tim-
ing the spark is provided by mounting the
driven gear, which is upon the magneto
shaft, on a sleeve, The magneto shaft and
sleeve are slotted helically in opposite
directions, and, by moving the swivel
axially along the shaft, the angular rela-
tion of this driven gear to the armature
is changed,

AUT

SOME TENDENCIES
OMOBIL

As long as it continued to be the case
that automobile builders brought out
radical improvements on their cars each
year, the annual automobile shows were
watched with eagerness to learn what
novelty each exhibitor might have to
show for the coming year. But as the
automobile began to assume certain well
defined features this novelty began to de-
crease each year. And every succeeding
show seems not to have a larger propor-
tion of novelties than had its predeces-
sors,

Not that changes and improvements
are not made each year, and not that
novelties are not shown each year, but
the tendency is against radical changes
in methods of construction. For instance,
side entrances to the tonneau are admit-
ted now to be a feature which will soon
succeed entirely the rear entrances, This
change did not occur radically in one
year, but last year the tendency was seen
and this year it is even more evident.
And so the automobile shows give the
observer an idea of the tendencies of con-
struction, which are therefore eagerly
looked for.

At the Paris salon in December there
were some novelties and some tendencies
for the visitor to see, but not the wide
variations that have marked some of the
earlier exhibitions.

For instance, singly cast cylinders
seem to be growing m popularity, owing
to the ease with which they may be cast
and machined, as compared with the two
cylinder castings. Not only this, but the
assembling and removal of singly cast
cylinders is easier.

The tendency among European makers
to adopt the mechanically operated inlet
valve has been confirmed, and there were
few automatic induction valves shown.

Again high-tension magneto ignition
is very widely adopted. On at least one
car an exhaust pot similar to that used in
stationary service in this country bas
been used, and the exhaust pipe from
the pot is six inches in diameter. Still
ancther car had a water jacketed exhaust
pot.

A few cars were equipped with copper
water jackets, The Moto- Bloc car,
which hitherto has had inclined cylinders,
has adopted the vertical type. Double
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ignition was adopted by the Darracq
firm.

In a new type of gasoline electric car
a four-cylinder engine has an elastic
coupling with a dynamo which also
serves the purpose of a fly-wheel. The
shunt wound generating dynamo is rigid-
ly connected with a transverse brace. The
power developed by this generating plant
is distributed direct to two motors gear-
ing on to the back wheels.

A Belgian firm exhibited a car in which
they had done away with a ciange speed
mechanism, depending eatirely on the
throttling of the motor to give the vari-
ous speeds. Quite a number of foreign
built cars and a few American cars are
advertised as having this flexibility of
control, but this is the first instance of
which we know when the makers had
sufficient confidence in their claims to
dispense with other change speed de-
vices.

Regarding frames, by far the greater
proportion were of the pressed steel
type.

The tendency is undoubtedly to multi-
cylinder engines, as was shown a year
ago, and this has caused the general
abandonment of the horizontal type of
motor.

Ball-bearings are used by the Hotch-
kiss Company, the only bearing without
balls being the connecting rod. Even the
crank-shaft is equipped with the ball-
bearings.

Carburation is one of the subjects
which has not assumed a standard posi-
tion and the tendency of last year toward
a truly automatic carbureter was again
shown this year. Hot water jacketing
the carbureter has been employed in a
number of cases. .

The Decauville carbureter has the
usual float feed chamber connected to
another cylindrical chamber by a short
length of tube. In this latter chamber

is placed a valve, adjustable by means of
a thumb-screw. This valve is set once
for all to regulate the quantity of fuel
passing to the bottom of the cylindrical
atomizing chamber, and when its proper
position has been ascertained it is there
secured by a lock-nut. Air is admitted
through gauze at the gides of the bottom
of the mixing chamber. Above the
gauzed opening is set a movable cup form-
ing a seat for an elongated cone, the
top of which terminates in a stem, which
projects through the cover and there car-
ries a milled thumb wheel. The lower
end of the cone has a stem passing
through the cup and the air space, and
rests on the bottom of the chamber. The
cone is of considerable length, and is
formed with fine grooves over the whole
of its surface. When the suction of the
engine pistons are felt in the mixing
chamber the effect is to induce a per-
fectly proportional inflow of gasoline and
air to the cup, whence they are sucked
up in impingement against the grooved
surface of the cone, the gasoline being
thereby very finely pulverized. The ef-
fect of the piston induction is to create
a depression above the cone that largely
facilitates the inrush of air and spirit.
The quality of the mixture being always
constant, the quantity is regulated by
raising or depressing the cone. The mix-
ture is complete before it reaches the cyl-
inders, and the entire absence of internal
resistance to its flow enables the engine
to obtain the fullest possible charge of
gas.

In another type of carbureter there
are two jets and jet chambers, one con-
siderably larger than the other, the ap-
paratus “containing a simple method by
which when the engine exceeds a certain
speed the second jet and jet chamber are
more or less brought into operation as
required. The carbureter is hot - water
jacketed.
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In the Chenard & Walker cars the va-
riable lift of the inlet valve has been
abandoned in favor of a further modifi-
cation of an automatic carbureter. In-
stead of the continuous vertical move-
ment of the air and gasoline valve, this
valve is now made s¢ that it lifts per-
manently, rising higher or fower as the
speed of the engine rises or falls, but does
not close and open on its seat in response
to every suction stroke as heretofore.
The lift of the combined valve is also con-
trolled from the wheel, so that it may be
said to act as a maximum speed gov-
ernor. With this carbureter the velocity
of the air over the jet is always the same,
and when the valve lifts to afford more
air the gasoline aperture is increased in
the proper proportion.

The Panhard engine is not fitted with
a governor in the ordinary sense of the
term, but has a piston throttle valve op-
erated by the circulating pump through
the means of a diaphragm and spring.
The mixture itself on its way to the cyl-
inders is controlled by this hydraulic gov-
ernor, and not the air admission to the
carbureter,

In a two-cycle two-cylinder and four-
cylinder gasoline motor shown the pis-
tons travel over two segmentally sec
tioned hollow guides placed opposite
each other, and over which the piston
fits. These guides communicate with the
inducticn pipe through orifices in the cyl-
inder walls and a two-storyed chamber
attached to the jet chamber, in which a
non-return valve is placed. The upward
movement of the pisten sucks a charge
within its cavity as it rises, and upon the
descent of the piston during the cylinder
charging stroke this charge is delivered
through the hollow guides and the non-
return valve to the induction pipe, and
into the cylinder through the usual auto-
matic valve. On the compression stroke
the hollow piston is again charging itself
with mixture from the carbureter, and
upon the explosion stroke a fresh charge
enters at the top of the cylinder, chasing
out the burnt products at two ports in
the cylinder walls, uncovered by the
travel of the piston towards the end of
its stroke. ‘The piston therefore acts as
a suction and delivery pump for the
mixture,

'T_HE AUTOMOBILE POCKETBOOK.

“The Automobile Pocketbook,” by E.
W. Roberts, is a new book which will, we
are confident, find a hearty reception.
Mr. Roberts, as is known to most of cur
readers, was editor of THE Gas ENGINE
during the years 1901 and 1902, He is
the author of a number of well-known
books on gas enginery, among others
“The Gas Engine Handbook™ (which is
new in its fifth edition), “How To Build
a 3 H. P. Launch Engine.” “Gas Engines
and Their Troubles.” etc. For several
years past Mr. Roberts has been devot-
ing considerable time to the gasoline
automobile and is recognized as an au-
thority on the subject.

The contents of the book cover practi-
cally every subject in connection with the
gasoline autemobile. In the thirty-four
chapters are included the subjects of au-
tomobile engine cycles, fuel-mixing de-
vices, ignition, speed control, care cf the
engine and automobile, engine design, en-
gine troubles, transmission systems,
axles, wheels, tires, steering devices.
emergency repairs, etc.

The bLook will have cver 300 pages.
3Vixq14, with over 5o diagrams and illus-
trations. Tt will be bound in limp leather.
and the price is $1.50, postpaid. Itis ncw
in press and will be ready for delivery the
second week in March.
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“CONTINENTAL"

ENGINE S.

This is often called an age of speciali-
zation and The Continental Engine Co,,
Fisher Building, Chicago, 111, assert that
by concentrating their efforts along the
line of gas engines and gas engine trans-
mission they have been enabled to pro-
duce engines and transmissicn which con-
form to the best practice in any individual
requirement. The engines of this com-
pany are made in various styles.

The type A, 28-32 H. P. motor is of the
four and six-cylinder vertical type, hav-
ing cylinders cast in pairs and valve
chambers collectively placed cn one side
so as to utilize but one cam driving out-
fit, and thereby simplify the accessibility,
the piping arrangement and the lubrica-
tion provisicns.

The. valves are all mechanically op-
erated to avoid any irregularity in du-
plicaticn, and to insure a reliable and eco-
nomical gperation by virtue of non-stick-
mg valves that never fail to seat properly
or to give identically the same results and
the same supply of fuel mixture under the
different conditicns that a motor of this
nature is naturally subjected to. The
crank is entirely of hard aluminum,

The type B 18-22 H. P is a four-cylin-
der vertical motcr with singly cast cylin-

_ders, having small water space and get-
ting an equal expansion and cooling ef-
fect which is very necessary in engines of
small] bore,

In this type, in connection with the
end bearings, there is a crankshait hear-
ing between every pair of cylinders, dis-
tributing the total bearing area to the
greatest posible extent with the shortest
possible individual bearing length. This
constructicn insures an extremely smooth
and restrained running motor with prop-
erly aligned and locked bearings. )

Type C is a triple-cylinder engine rated
at 12-15 H. P. The cranks are set at 120

degrees, giving impulses two-thirds of a
revoluticn apart. The makers claim that

the cfficiency of this engine is slightly

above that of the four-cylinder type.
Type D is a three-cylinder air-cooled
engine. A four-cyvlinder motor of the
same bare and stroke, 312 by 4142, is also
made. The cvlinders of these types are
machined both inside and out, fitted with
specially, die stamped, flange, copper ra-
diating fins and separate cast socketed
heads. The valve chambers, cast inte-
gral with the heads, are so constructed as
to give easy access to al] valves for their
inspection and removal. The crank case
and cover to these motors are cast entire-
ly of nickel aluminum, with scparate
compartments fcr cach cylinder, to insure

Type B.

oil retention beneath each, at all times
and under all conditions,

Type E is a double-cylinder, 10-12 H,
P. motor, which, owing to the few parts,
small space occupied and comparatively
low cost, is recommended for certain
classes of marine and special work, Types
F and G are double-opposed motors.

Type H is a four-cycle, “concentric ¢cyl-
inder” motor, for which two-cycle results
are claimed. This type is manufactured
under letters patent and virtually a con-
centric two-cylinder interposed motor,
having a double trunk piston of two diam-
eters located within the aligned cylinders
with but one connecting rod and crank.
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The operation and working of the motor
are such that when the vehicle or boat
requires but a minimum of power, as is
the case under ordinary conditions of
working, one of the cylinders (or both
alternately) can be switched out from
working without destroying the cycle of
operation or balance, and thus prevent
running cylinders under light, inefficient,
noisy load, yet give adequate reserve
power facilities for heavy going, as in hill-
climbing, soft roadbeds or heavy seas.
A two-cycle, type I, 134-2 H. P,, is an
entirely new production. This engine in
combination with a mixing valve secures
a speed of 850 r. p. m. Within the fly-
wheel is contained a governor reverse
that will automatically reverse the engine
without shutting down, when the, circuit
breaking trigger on the operating handle
is thrown. This is acomplished by virtue
of the fact that the governor re-estab-
lishes the electric circuit to the ignition
outfit at a certain speed, causes an explo-
sion and kicks the engine back the re-
verse from which it was running. The
speed of this motor is controlied entirely

by shifting the operating handle, which in
turn controls the timing of the spark.
The jump spark system of ignition is
used and the menufacturers say they can
safely run this motor at 850 r. p. m. with-
out missing any explosions,

The mixer valve shuts off automatically
when the engine is shut down and has a
mixing plate at the bottom of the mixing
chamber that prevents any liquid rushing
to the engine without being thoroughly
mixed with the air, This feature of the
mixing valve has enabled an increase
from the former speed of 200 r. p. m. with-
out sacrificing the explosiveness of the
mixture and without causing any back
firing into the crank chamber that is so
detrimental to this type of engine.

The Continental Engine Co. makes a
specialty of furnishing manufacturers
and users of gasoline power outfits the
products best suited to their requirements,
and to this end they have facilities which
they state will enable them to fumish
such outfits at prices that are usually
charged for stock engines and transmis-
sion,

CARBURETERS."*

It can not be denied that, of the various
adjuncts to the motor proper, the car-
bureter is of primary importance. It is
the very lung of the motor, and upon its
behavior chiefly depends the results ob-
tainable from the engine,

The function of a perfect carbureter is
to allow the engine on the suction stroke
to take into the cylinder, at all speeds, a
full charge of maximum weight and of
the best proportions for obtaining the
maximum power. Bearing this in mind,
the chief feature of a perfect carbureter

*A paper read by Mr. E. W, Walford
before the Automobile and Cycle En-
gineers’ Institute at Birmingham on Janu-
ary 1oth.

would be:

1. Absence of throttling of wire draw-
ing under all conditions.

2. The provision of the best firing mix-
ture under all conditions.

3. The maintaining of the charge at as
low a temperature as possible without al-
lowing freezing to occur,

To comply with the first requirement,
no part of the air passage through the car-
bureter should be of smaller area than
that of the effective opening of the inlet
valve, and the shape of the passage should
be such as to put a minimum of resistance
on the passing air. That is to say, the
passage should be straight, and as far as
possible smooth, and the sum of the areag
of the various air intakes should be more
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than equal to the area of the valve open-
ing.

To comply with the second require-
ment,the so-called “automatic” carbureter
has been produced. The chief condition
affecting the carbureter in this respect is
variation of pressure in the carbureter
chamber due to variation in engine speed,
throttle opening, etc. The chief reason
fcr this is a simple one. The air being an
elastic fluid varies in weight, decreasing
with the increase of suction, whilst the
weight of the gasoline is constant. There
are other reasons, but this is the main one.
The result is that when suction is high too
much gasoline is taken from the jet, and
vice versa,

There are then two types of automatic
carbureters:

1. That in which the air supply is
varied as the suction and pressure varies,

2. That in which the fuel supply is
throttled or baffled as the suction in-
creases, such as the Dunlop, the 2ir intake
being fixed.

In the variable air intake type it is ob-
viously advantageous to have as small a
number of air intakes as possible—prefer-
ably only one. That means that the air in-
take should be located behind the -jet.
There are two ways of doing this. The
air intake may be varied at the jet or some
distance from it. In the first instance, the
velocity of the air passing the jet is kept
high, and an ejector effect is set up, which
drawg the gasoline from the jet, and
causes it to be violently broken up and
well mixed. To obtain this, the area of
the passage for the air past the jet must
be varied according te requirements. In
the second instance the gasoline is drawn
from the jet merely by a vacuum and falls,
dripping out at the bottom of the carbu-
reter. Experience showg that accurate
contro! in such a case is diffcult,

In the second type of automatic carbu-
reter (with a fixed air intake and variable
jet), it is clear that the fixed passage

through the carbureter must be quite as
large as the effective opening of the inlet
valve. For good starting, then, the bore
of the jet must be large. It is obvious
that the control of the bore of the jet is
most delicate—the chief point against this
type. The Dunlop, and one or two other
carbureters, have obstructions in their
jets, which prevent the too rapid flow of
gasoline at high speeds.

With any automatic carbureter the mis-
take is often made by the buying public of
fitting the carbureter without adjusting it
to the engine., They are under the im-
pression that if it is “automatic” it is
bound to do all that is required of it, In
any case, there should be an adjustment
on the automatic device which is adjust-
able while the engine is running, as many
are not. This adjustment is very neces-
sary to cope with variations of levels with
different gasolines, variations of atmos-
pheric pressure, due either to altitude,
weather conditions, or both, variations in
the compositon of the fuel, and for dis-
crepancies in manufacture,

The automatic device must be actuated
by the variation in pressure in the spray
chamber. This variation in pressure is
brought about by variations in throttle
opening, engine speed, and the number of
¢ylinders being supplied. If, then, the
automatic device is controlled in any way
by the speed of the engine, or in conjunc-
tion with the throttle, correct results un-
der all conditions can not be obtained,
though an approximation is realized
which gives fair results over a certain
range.

The third requirement, that of main-
taining the charge at as low a temperature
as possible, is important if best results are
to be obtained. When volatilization oc-
curs the temperature in the spray cham-
ber falls. This causes the aqueous vapor
in the passing air to condense, and, unless
steps are taken to prevent it, to freeze and
choke the passage,
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To prevent this, either the spray cham-
ber is jacketed, and the cooling water or
exhaust gas circulated through it, or the
air drawn in is warmed. Of these meth-
ods, exhaust gas jacketing seems by far
the best. The amount of heat passing can
be controlled, while with the warm water
jacket a good time is taken to warm the
carbureter up, the jacket is liable to burst
with frost, and the joints must all be
water tight. In any tyvpe of jacketing,
only those parts should be jacketed where
freezing occurs, in order not to heat up
the charge unnecessarily. For this rea-
son taking the air in warm is nct the best
method, but it is the simplest. \With small
engines, warming of any kind has been
found superfluous if the carbureter is
sheltered behind the engine, as on a mo-
tor cycle, and any warming method is a
useless complication and a power waster.

It will be seen, then, that the necessity
of warming is due to the presence of
water in the charge, Apart frcm any pos-
sibility of freezing, the presence of water
in the charge is bad, as has been proved
by Mr. Roots, who by passing the gas
over unslaked lime obtained better re-
sults, until the lime was “saturated.”

The gasoline should be fed into a well,
with an cutlet thercfrom to the float
chamber through layers of gauze. The
bottom of this well should b detachable,
s0 that water and grit collecting in the
well ¢can be removed. The passage from
this well to the float chamber should be
large, for obvicus reasons,

The float is generally the most unreli-

able part of the carbureter. To overcome
leakage troubles, it is suggestéd that the
float should be of cork, covered with
graphite, and copper plated.

The passage frcm the float chamber to
the jet should not be led from the bottom,
as any grit, and especially gummy de-
posits, are thus left behind. To prevent
this foreign matter returning to the
needle valve seat, a shght wall may be
raised round it. The passage to the jet
should, of course, v'c of large b:ore and be
casy to clear,

The jet should be easily removable
without the necessity of taking any part
of the carbureter down, It is an advan-
tage tc make the jet of large bore almost
to its tip, where it is drilled as required.

As the carbureter is not stationary, but
is tilted in different directions, it is an ad-
vantage to have the jet in the center of
the foat chamber, Then tilting of the
carbureter has no effect upon the level of
gasoline in the jet. In all such cases.
however, the top of the jet is high above
the level of the gasoline, and consequently
starting is not easy. The central position
of the jet does not seem of very great im-
portance, and excellent results can be ob-
tained with the jet close up to the fioat
¢hamber. In such cases, the carbureter
sheuld be set across the car with the spray
chamber on the right-hand side.

These notes do not, of course, profess tn
deal with the subject scientifically, but
only to set out some of the practical re-
quirements, with a view of promoting a
discussion,

ITEMS.

The New York City sewer department
has a portable pumping plant for draining
cellars. etc,, emploving a kerosene oil en-
giue for aperating the pumps.

We have often wondered when we would

see the toy gas engine, similar to the toy
steam engine familiar to most boys, At last
we learn of one on the market. Its power
is “not estimated,” but it will run, and to do
so all that is necessary is to connect a rub-
ber tube to a gas pipe and “light the gas.”
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HOW TO EXAMINE A VERTICAL MOTOR

The amateur possessing a four-cylin--

der motor may shrink from the task of
removing the cylinders for the purpose
of examining the state of the piston rings
or to lighten up the gudgeon pins.

In reality it is a simple operation and
easily dope by any one possessing a
mechanical turn of mind.

To remove the cylinders, which are
usually cast in pairs, one must first de-
tach all the wires of the electrical circuit,
taking care to label them to prevent mis-
takes in re-erection.

I the valve tappets are all on one side
of the cylinders it may be necessary to
remove these to get at the nuts holding
down the cylinders to t he crank-case.
This is, however, quite a simple matter.

Here, again, it is advisable to mark
the parts or make a diagram, showing
where each fitting was taken from, un-
Jess the parts are already numbered.

No two cars of a different make are
fitted up in exactly the same manner, but
the differences are so small that the op-
eration of lifting the cylinders is almost
identical for any type. The crank should
be in such a position that both pistons
are half way up the cylinders; this will
facilitate the removal. The cylinders may
then be wriggled off the pistons and lifted
clear of the chassis.

Piston rings are easily removed by
pushing two thin blades under them and
slipping them off. They should be care-
fully handled, as they are very springy
and brittle.

When the pistons have received at-
tention, and the gudgeon pin is found
to be in order it is an easy matter to
replace the cylinders,

Before the parts are replaced they
must be scrupulousiy cleaned and
smeared with fresh lubricating oil, All

grit and dirt must be removed from the
base of the cylinders and the top of the
crank-chamber, which is generally a
faced joint.

In some motors there is a tapered ring
round the cylinder opening which allows
the piston rings to slip in easily. If
there is no taper at the end of the cylin-
der the rings must be compressed and
cach one tied up tightly with string. As
each ring enters the cylinder a sharp
knife cuts the string, which is then pulled
.clear,

With a little patience, and more wrig-
gling, the pistons will enter the cylin-
ders, which must be carefully lowered on
to the studs or holding-down bolts,

The nuts on the holding-down bolts
should be screwed down hand-tight, after
giving a final look round to see that no
foreign matter gets in the joint. While
the nuts are still hand - tight, turn the
starting handle carefully with the com-
pression taps open and see that all is
working properly.

The spanner should be used evenly
and alternately on each nut,

When the last nut has been screwed
up tight, and the various parts reassem-
bled, take the same precautions of work-
ing the crank round by hand before start-
ing up the motor on its cwn power,

By labeling each part all danger of
connecting up wrongly is eliminated.

A careful mechanic will provide a box
large enough to take the disconnected
parts. This keeps them all together, and
they do not get kicked about the floor.

Each nut should be replaced on the
stud or bolt from which it was taken.

It only requires-a little courage to make
up one’s mind to start the work, and it
will be found much simpler than one at
first imagined.—Motoring Hustrated,
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GAS DRIVEN LOCOMOTIVES AND,$HJRS,

%

The Berlin correspondent of The
American Inventor gives in a recent issue
some interesting facts relative to the use
of gas engines in mediuin and large sized
units for marine service. We quote the
following extracts from the article:

The fact that endeavors to drive ships
mechanically were made long before me-
chanical traction was applied to road ve-
hicles seems to be due to the necessity of
overcoming the acticn of winds and cur-
rents contrary to the course of the ship.
In fact, the first steam railway was not
started until twenty years after the first
connection by steamer had been estab-
lished on the Hudson River by Fulten in
1807. It is true that obstacles of a purely
technical character have no doubt also
contributed to delaying the development
of the steam rallway

Now steam engines, which were in the
beginning of a rather uneconomical oper-
ation, gradually underwent material im-
provements, all of which, far from con-
stituting any new inventiens, embodied,
however, merely the practical realization
of ideas suggested by Watt, Hornblower,
Woolf, Murray, Evans and others at the
end of the eighteenth and the beginning
of the nineteenth century. The progress
actually made is mainly due to the gen-
era] technical development, allowing of a
much more perfect machining of mate-
rials. The develnopment of the steamship,
which has now gone on for nearly cne
hundred years, was accordingly secured
without any essential modifications in the
underlying principles.

Of late years, it is true, there has been
semething in the way of a radical modi-
fication, as steam turbines have begun
to replace the familiar reciprocating en-
gine. There are, however, rather nar-
row limits as to the utilization of fuel,
though a material progress has been obh-

tained since the origin of steam engines
{when only about three to {pur pey, cent
of the heat contained in the fuel was
converted into effective work),,lt is mot
likely that the utilization of smtepn P
cent, as secured by the best class, mqgr
ern-day steam engines, either recipro-
cating or turbine, be ever exceeded con-
siderably. A utilization of fuel as per-
fect as possible is, however, ¢f special im-
portance on board ships, where the store
of coal carried along is an unaveidable
charge, resulting in larger dimensions of
the ship, which in turn requires a greater
horsepower and larger store of fuel, and
so on. The coal consumption is, how-
ever, nowhere of so great ‘an importance
as on warships, whose radius of action is
mainly dependent on the amount of coal
they carry. In fact, an engine requiring
only half the amount of coal necessitated
by the actual steam engine would allow
of the radius of action of warships being
increased by more than double.

A steady revolution is taking place in
the ficld of stationary engines, where gas
motors are gradually replacing steam en-
gines. \Whereas these motors, until some
vears ago, were mainly limited to small
industries (being connected to the munici-
pdl'gas mains), their rapid present devel-
cpment is mainty dependent on the utili-
zation of blast furnace gases, -

‘Now 'the idea’suggested itself to utilize
gas engines also for the operation of
ships; in fact, the first gas ships are only
just now being put into operation, Ex-
plosicn engines operated by liquid fuel
(benzine, petroleum or alcohol) have, it is
true, long been used for small-sized boats
and even as auxiliary engines for large
river and sea-going vessels, though the
cost of operatics be much higher than
with steam engines. Clumsy gas en-
gines, designed for stationary operation,
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without any previous alteration, were
simply installed in large boats, to serve
there’ as auxiliary motors. Marine gas
engines proper, operated with coal, were
not, however, available up to the present
day.

Now, Mr, Emil Capitaine, of Frank-
furt, Germany, a well-known engineer in
the field of motor construction, has de-
signed a gas engine specially intended for
the operation of ships, and being avail-
able for more than 1,000 H. P, while fully
utilizing any advantages inherent in the
gas engine. The principles that guided
Mr. Capitaine were enunciated By him-
self in a lecture recently delivered before
the Frankfurt section of the Assocmtlon
of German Engineers, ‘

As the efficiency of gas engines is most
satisfactory for moderate units, it seems
advisable to use several small cylinders
combined rather than a single large-sized
¢ylinder. A 200 H. P. gas engine, in-
¢luding four cylinders of 50 H, P. each,
will, for instance, show the following ad-
vantages as compared with a one-cylin-
der engine: (1) the speed of rotation of
the machine can be about twenty-five per
cent higher, the reciprocating masses be-
ing relatively smaller; (2) the cylinder
capacity can be reduced in the same pro-
portion; (3) the flywheel masses and the
power losses attendant on the uses of
large Rywheels will be considerably re-
duced; (4) a rational disengaging regu-
lation can be used, even in such cases as
require a high uniformity of working,
thus doing away with the disadvantage
of the gas engines afforded by the rela-
tively less favorable consumption with
smaller loads as against steam engines;
{s) the first cost of the engine will be
smaller, and so will the weight and di-
mensions of the engine and the cost of
the foundations; (6) a standard, four-
piston engine can be varied according to
its size by twenty to forty per cent, as to
its engire plants for marine purpores,

where size and weight are of paramount
importance, have accordingly been so de-
signed for powers up to an output of 1,00
horsepower,

The motors that are being designed ac-~
cording to the above principles by the
Capitaine firm have as small dimensions
and as low a weight as possible, They
work at a very reasonable angular speed,
warranting a satisfactory life of the en-
gine, ’

The gas is generated automatically
from coal or coke, in a specially-designed
producer, according to amplified pringi-
ples. The gas 'formed is washed in a
finely pulverized water cloud, cooled and

purified in a centrifugal apparatus and
thrown in & very pure condition into a

mixing valve, to be mixed there with air
in the proper ratio to form the explosive
gas entering the gas engine. A special
device will maintain the temperature of
the producer at constant figures, even
with varying operation. On the shaft of
the centrifugal apparatus, driven from
the motor, there is at the same time a
centrifugal pump serving to discharge
the cleaning water used, and a similar
one intended for supplying fresh amounts
of cleaning water to the gas and of cool-
ing water to the motor,

The body of the motors, which are
made with either two or four cylinders,
consist 9f wrought-iron sheets, allowing
of a minimum weight with the highest
stability. Both the pistons and cylinders,
valves and igniters, are readily accessible
by loosening only four screws. No parts
of the engine have to be removed te al-
Jow of the cylinder, pistons and other
organs beifig cleaned or revised,

The consumption of coal for each hour
and effective horsepower is, in the case
of a 10 H. P. motor, 0.5 kgs.; with a 30
H. P. motor, 0.40 kgs., and with a too H.
P. motor, only as much as 0.36 kg. Cal-
culating the price of the coal used at
fifty cents per 100 kgs., the effective
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horsepower in a 30 H. P. plant will work
out at about two cents per hour, There
is obviously required only a comparative-
ly very small supply of coal, as compared
with steam engines, the latter consuming
generally 114 to 214 kgs, per hour, and
effective horsepower, in the case of 10 to
20 H. P. units.

The motors are started by compressed
air in the well-known way, to which ef-
fect a small compressed air tank has been
fitted below the floor. The 25 H. P. mo-
tors have two cylinders, while those from
50 to 100 H. P. arte fitted with four cyl-
inders. In the case of twin-screw boats
using 200 H. P. engines, a maximum out-
put of about 300 H. P. is secured

It should further be remembered that

no stoker is required, and that there is
no smoke or smell and no risk of exple
sion. Whereas a 100 H, P. gas ship, as
above mentioned, uses about 36 kgs. of
coal, the consumption of a steamship will
average about 100 kgs.

The economical bearing of a possible
introduction of gas ships should not be
undervalued, In fact, many millions in
coal would be saved, and the waterways,
on account of the cheaper operation, be-
come much more efficient competitors of
railways than used to be the case. More-
over, as further improvements in the de-
sign of large-sized gas engines are to be
expected in the near future, the above-
mentioned advantages may even become
more striking.

ELECTRIC SPARKING FOR EXPLOSIVE MOTORS

Simple as the construction of an induc-
tion coil may seem, there are consider-
able difficulties to surmount. It is easy
to say that one takes a bundle of iron
wires and then winds round it a thick
copper wire with a secondary winding of
finer wire over it, and adds a condenser
and the mcst rapid trembler possible;
but to succeed in making an irreproach-
able coil in every way suitable to the
needs of the motor without producing
any sparking at the platinum contact
points, you must combine the iron wire
core, primary winding, secondary wind-
ing and condenser in their proper rela-
tionships.

Another interesting question is the
power of the spark. Some people are of
the following opinion: “Provided that
the coil produces a small spark, that is
sufficient.” People of this opinion have
obviously not reflected on the matter, The
strength of the spark that you get from
the coil depends upon the cubic capacity
and the pressure in the cylinder. With a

coil giving a2 small spark, you may get
good results in small sylinders and less
satisfactory results in big cylinders—
that is to say, an efficiency which will not
be the maximum. The object in produc-
ing a spark is to fire an explosive mix-
ture in the shortest time, so as to get the
maximum combustion of the flame. To
get this result you must proportion the
spark to the cylinder, for if we compare
the spark with a sphere we see that the
surface of the spark which produces the
firing varies according to the cube of the
radius,

At the same time, you must not always
be satisfied with having an extra rapid
trembler; you must use a trembler suit-
able for the maximum speed of the motor.
With the same expenditure of current a
rapid trembler produces smaller sparks
in the secondary than low-speed trem-
blers; thereforé you get a less good ef-
fect. To use a trembler suitable for a
motor running at 1,000 or 1,200 makes a
very poor ccmbination.—The .{utocar.
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TRADE PUBLICATIONS,

“The New-Dur” exploder is a device
used to explode {detonate) the gas en-
gine charge rather than ignite it. A cir-
cular from the makers, the Duryea Power
Co., Reading, Pa,, gives full particulars.

The Harry R, Geer Co,, 5t. Louis, Mo,
has been sending out a very complete
. special catalogue of engines, castings and
acessories for motor cycles and motor
boats.

The National Battery Co., of Buffalo,
N. Y., have issued their 190§ catalogue
for storage batteries, which are made for
all classes of service, including gas en-
gine ignition service.

The Hart-Parr Co., Charles City, Ia,,
are sending out a 12x24-inch poster
showing their portable and traction gaso-
line engine outfits; also a folder contain-
ing testimonial letters from users of
these rigs.

The new catalogue of the Advance
Manufacturing Co., Hamilton, O., shows
the “Hamilton” gas and gasoline engines
in various classes of service, A feature
of the catalogue is large hali-tones, show-
ing clearly the various parts of the en-
gine.

The Gardner Convertible Steam and
Gas Engine Co., Washington, Pa., issue
a very well-printed little catalogue of
convertible gas and steam cylinders and
engines, as the cylinders alone may be
attached to any oil well engine bed hav-
ing an overhanging cylinder.

From M. R. Muckle, Jr. & Co., engi-
neers, §12 Stephen Girard Building, Phila-
delphia, we have received 2 booklet, be-
ing a reprint of a paper by Mr, J. R. Bib-
bins on the Philadelphia high pressure
pumping station, in.which it will be re-
membered gas engines are used for
power generation,

The “Little Wonder"” is the trade name
given by the Southern Machine Manu
facturing Co., 731 East Carey Street,
Richmond, Va., to their engines. A cir-
cular received from the makers gives
particulars in regard to the engines,
which are vertical, single cylinder, two-
cycle engines, using electric ignition,

The Acme Gas Co. and the Strang En-
gine Co., both of Chicago, have been con-
ducting experiments on a Strang 3 H, P.
oil engine for some time. From a circular
received from the engine company we
learn that their engine was successfully
tested on various low grade oils, includ-
ing one imported from Bomeo.

A new circular from the International
Power Vehicle Co,, Stamford, Conn,, is
printed in two colors and gives full in-
formation regarding the International
kerosene oil engines, which the manufac-
turers claim are the “best yet discov-
ered.” Electric light and storage bat-
tery plants are made a specialty by this
company.

“Power from Ordinary Kerosene” is
the title of a folder from the Strang En-
gine Co,, 140 Dearborn Street, Chicago,
Ill. One type of Strang engine is hori-
zontal, double-acting ; another is vertical,
single-acting with jump spark ignition,
The circular states that the average con-
sumption of fuel is 3§ pound per H. P,
per hour.

The new catalogue of the Mathews
Boat Co,, Bascom, O., is one of the finest
we have received this month. The cover
is a beautiful design, showing a power
boat on the water in moonlight. The
inside pages are not less attractive than
the cover, being replete with information
relative to buoys, signals, navigation
rules, - as well as Matthews torpedo
faunches.
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C. F, Sparks Machine Co., Alton, IIL,
have a new catalogue on their engines,
which are built in several styles and
types. There is an 8 H. P. horizontal
double-opposed, four-cycle, water-cooled
engine, with or without propellers; a §x§
double-opposed, four-cycle, water-cooled
marine engine, and a similar automobile,
air-cooled engine.

The O. K. Gas Engine Works, Win-
chester, -O,, have a circular of their ver-
tical, single and multi-cylinder engines,
which are built in units from 1 H. P. up.
They are four-cycle engines, the cylin-
der head containing the valves is water
jacketed. A relief ring is provided be-
tween the piston and cylinder head so
that if the user desires to change from
gasoline to gas he can increase the com-
. pression of the engine.

“The Spark That Counts” is the title
of a new booklet from the Induction Coil
Co., 104 Miller Building, Milwaukee,
Wis. Every gas engines compresses the
mixture before ignition, and as compres-
sion increases so does the resistance to
the passage of the spark increase; there-
fore the greater the compression the more
powerful must be the coil. A number of
styles of coils are shown, also spark
plugs, a carbureter and a contact breaker
and spark timer,

Termaat & Monahan Co., Oshkosh,
Wis., have a very well-printed catalogue
of their two and four-cycle marine en-
gines. One feature of these engines is
the method of operating the piston pin,
the pin being held rigid in the connect-
ing rod by meang of a set screw. The
pin, therefore, has its bearing in the pis-
ton, giving larger wearing surface. Two-
cycle engines are built in units from 13
to 8 H, P., four-cycle engines in larger
units.

“We believe that if the principles in
the operaticn of a gas engine were bet-
ter understood by the parties handling

THE GAS ENGINE,

the engine, a great many of the mys-
teries and bewilderments surrounding

these engines would disappear, and there |
would be less trouble and complaint”

Such is the main idea of a circular from

the Capital Gas Engine Co., Indianapolis,

Ind., and in following up the explana-
tions there are given four sectional draw-
ings showing the operation of a four
cycle engine of the capital type.

The gasoline engine has become so es-
sential a machine to the farmer that it is
not surprising to note that more of the
manufacturers of agricultural machinery

are beginning. to build these engines.

The Foos Manufacturing Co., of Spring-
field, O,, have issued a circular of their

“Scientific” gasoline engine, which they -

significantly call “engineerless.”
vertical and horizontal types are shown,
ranging from 2 to 10 H. P. A portable
outfit is also shown, as well as a small
engine on skids belted to a “Scientific”
grinding mill, which should make an at-
tractive proposition to the farmer,

Both ‘

“Pipe and Boiler Coverings and Their -

Uses” is a small pamphlet from H. W.
Johns-Manville Co., 100 William Streei,
New York, describing various forms of
Asbestos and 85 per cent Magnesia Sec-
tional Pipe Covering, their use and value,
for both steam and hot water pipes and
to protect pipes from freezing,. We have
seen some of this pipe covering used ot
exhaust pipes to prevent danger of fire
from contact with wood, or to prevent
occupants of the room from unguardediy
coming in contact with the hot pipe.
Catalogue No, 83, from Falrbanks.'
Morse & Co., Chicago, relates to the su¢-
tion gas producer and producer gas en-,
gines built by that company. :
The catalogue of the Continental En-'
gine Co., Fisher Building, Chicago, is ap’
excellent one, and is dedicated to him who:
is interested in high grade hydro-carboni
engines and accessories. Several types
[
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of engines are shown, from two-cylinder
up to six, vertical and double-opposed
types. A more complete description of
these engines will be found on another
page. Posters and lithographed cards
have not been circulated largely by gas
engine makers in general, although a few
companies have adopted such advertising
literature with good results. A poster
received from the Continental Engine
Co. bears the title of “Two Winners,”
which reference is to a young lady ap-
pearing on the card and to the Cinti-
nental engine, which is also shown.

From the Smith Gas Power Co., Lex-
ington, O,, we have received a blue-
print of their automatic suction gas pro-
ducer, for which the following claims are
made:

Uniform quality of gas maintained
automatically at all loads by the use of
an automatic regulator,

Very long runs on one charge of fuel.

For runs up to ten hours the only at-
tention usually required is for one clean-
ing and charging for twenty-four hours,
aside from this the plant requiring no
attention.

Waterseal charging door, which closes
the top of the producer absolutely air-
tight, but permits free access to the in-
terior for cleaning and barring the fre.

Patent swinging grate, which permits
the easy removal of ash and clinkers.

Highest possible fuel economy se-
cured by the use of a patent super-
heater and economizer,

Smalley marine gas engines are de-
scribed and shown in one of the most
elaborate catalogues received by us last
month, from the Smalley Motor Co., Bay
City, Mich. These engines are all of the
vertical two-cycle type. A port in the
hollow piston admits the charge from the
crank case to the passage leading to the
combustion chamber. In the smaller
sizes this passage opens into the cylinder

_in the usual manner, but in the larger

units it leads to the cylinder head, and
the charge is admitted through an at-
mospherically operated inlet valve. De-
creased fuel consumption is claimed as
a result of this practice. Another fea-
ture of these engines is that the piston
heads, instead of being flat as is usually
the case, or curved as is sometimes the
case, are oblique, the slope of the oblique
being toward the exhaust port. In the
small units the higher portion of the
oblique acts instead of the baffle plate
usually used to divert the increasing
charge toward the cylinder head.

The Bruce-Meriam-Abbott Co., Cleve-
land, O., are sending out a series of cir-
culars of their engines, which are es-
pecially adapted to electrical work. The
engines are vertical, twin-cylinder, four-
cycle engines. The four valves are lo-
cated in a single head casting and are
opened directly into the cylinder space.
Jump-spark ignition is used, but without
a vibrator on the coil. The peculiar ele-
ment is the making and breaking of the
primary circuit between copper pins un-
der a bath of oil. The oil cup is adjust-
able in an insulated sleeve. A tapered
hole in the cup receives an easily re-
newed taper pin. Contact is made be-
tween this pin and a taper pin fastened to
a spring, which is held rigidly to the
frame. The entire mechanism is adjust-
able around its axis for changing time
of ignition. Two insulated terminals in
conjunction with the rotating pin serve
to ground each cylinder alternately, thus
permitting the nse of but one coil and
but one contact maker. This system re-
quires more ignition current than the
older forms, but is found to be very much
more reliable, particularly for high duty
gas engine service, Spark gaps are used
at the plug terminals, so that the ignition
can be seen while the engine is in oper-

ation. RN
)l R e
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INDUSTRIAL ITEMS.

The Superior Tool and Supply Co., 506
East Front Street, Cincinnati, O, is put-
ting a line of engines on the market to
be known as the “Superior.”

It is reported that the sale and manu-
facture of the Secor oil and gas engine
has been acquifed by the Marine Engine
and Machine Co., Harrison, N, J.

Bauroth Bros., Springfield, O., recently
put out some of their engines for oper-
ating meat and sausage grinders in meat
shops, and report that the butchers have
found these plants very much of an im-
provement, giving them much greater
capacity from their eld grinders, .

The Perfection Magneto Co., Ander-
son, Ind., was recently incorporated with
a capital stock of $20,000. F. G. Borden,
R. E. Creighton and M. K. Creighton are
the incorporators. The company has
been making “Perfection” ignition mag-
netos fcr several years, .

The Beaver Machine Co., 222 East
Second Street, Cincinnati, O., is a new
company starting in the gas engine busi-
ness, A specialty will be made of 3% to
10 H. P. engines. Mr, Beaver has been
engaged for some years in the gas engine

business, having been employed by an
Ohio manufacturer of engines.

Palmer Jordan, of Haddam, bought a
second - hand automobile in Providence,
R. I., for a small sum, and has rigged it
up for sawing wood, and it makes unique
and rapid work, says the Hartford
Courant. He saws a cord of wood in from
eight to twenty minutes, and then jumps
aboard and runs to the next customer.

Beginning March 3 and continuing each
week for a period of ten weeks, the Y,
M. C. A. of Chicago will conduct a series
of ten lectures on automobiles. Mr. E.
W, Roberts, formerly editor of this maga-
zine, will deliver the lectures, which will
be illustrated by lantern slides and dia-
grams,

The Meriam-Abbott Co., of Cleveland,
O., have long been known among the
gas engine trade as making a specialty
of electric light plants driven by gas en-
gines, The Bruce-Meriam-Abbott Co..
successors to the old company, are build-
ing engines in much larger units than the
older company did, and, having installed
new and improved machinery for their
manufacture, will no doubt be able to in-
crease their output considerably.

THE MARINE

GAS ENGINE

The Glasgow Herald recently called at-
tention to the use of gas engines as marine
propellers. Some barges on German cz-
nals have been propelled successfully by
this class of engine, but a more important
venture is now in hand in England,
Messrs, Holzapfel, on the Tyne, have a
vessel of some 800 tons burden in course
of construction for propulsion by engines
supplied with coal gas made in suction
gas producers. The coal required per
horsepower per hour is much less than

with steam engines ; and this and the total
abolition of the bulky and expensive high-
pressure steam boilers, with all their ap
pendages, are two advantages which
make the subject one of great interest
The chief objection at present to marine
propulsion by gas arises from the fac
that gas engines are difficult to control in
speed, and not easily reversible, Several
means for overcoming the difficulty have,
however, been proposed. Among others,
the hydraulic jet propeller has been tried.



THE GAS ENGINE.
STATIONARY—AUTOMOBILE—MARINE.

The Gas Engine Publishing Co.
Bilymyer Bullding, Cinclanati, Ohlo.

ADVERTIBING RATES ON APPLICATION, Address All Communications to the Company,
Hatered at the Postoffice at Clocinnat!, Ohic, as Second Class Matter Feb, 20, 1855,

VOL. VIL

APRIL, 1905,

No. 4.

Domestic Bubscriptions, §1.00 per Annum,

Bingle Coples, 1§ cents.

Forelgn, $1.50 per Anoum.

A British maker proposes to put a 12
H, P. gas engine and suction gas pro-
ducer on an automobile, We should
think, however, that it would be some
time before such outfits become at all
commeon,

On August 18, 1904, one of our sub-
scription agents at the St, Louis Expo-
sition secured a subscription from J. W.
Hunter, Loomis, Ill, The paper has been
sent to that address regularly, and the
postoffice has informed us that there was
ne such town in Illinois. Neither our

ent nor ourselves can locate Mr.

unter, and this notice in inserted in the
hope that he, or some one who knows
him, may see it and advise us his correct
postoffice address. We have never re-
ceived a complaint from him that the
aper was not being received, and there-
ore supposed it was reaching him,

After reviewing the gas engine and gas
producer exhibits at the St. Louis Expo-
sition, the editor of one of the prominent
titerary magazines remarked that it was
astonishing how the steam engine manu-
facturers continued to spend money ex-
perimenting with new forms and types
of steam engines, when it had been
shown so conclusively that the economy
of the gas engine and gas producer was
80 great as to put the steam engine out
of the running in course of time. With-
out considering whether or not the gas
engine ever will put the steam engine
out of the market, we desire to call at-
tention to fact that many of these large
steam engine builders are, as a matter
of fact, taking up gas driven plants. It
is well known, of course, that several of
the large steam engine builders have
placed lines of gas engines on the mar-
ket and are now able to furnish power

plants driven by any kind of fuel or by
water power. It is not so well known
that other steam engine companies are
preparing to do the same thing. We
know of one gas engine expert who has
designed lines of internal combustion en-
gines for several of the largest Corliss
engine makers in the country, as well as
for manufacturers of high-speed engines.
We know of other steam engine builders
who have employed experts and are
bringing out lines of their own, some to
be operated by gas, others by crude
oils, etc. :

These companies have for years been
building too good steam engines to jeop-
ardize their reputations by . making
known their plans until they are ready to
put a completely tested line on the mar-
ket. In some cases the men in other de-
partments of the plants hardly know
what is being done, so closely are the
plans kept under cover.

The expert in the employ of one of
these companies recently said to wus:
“While I am not speaking authoritative-
ly in any way, I have been thinking how
well our boiler shop would lend itself to
the construction and testing of gas pro-
ducers.”

All of which goes to show that the
large steam engine builders are not
asleep as to what is being done, or what
is possible, with the internal combustion
engine and gas producer. And we know
whereof we speak when we venture to
prophesy that five years from now, and
even sooner, there will be classed among
gas engine builders firms long since
known as prominent steam engine build-
ers, and who, even now, will not admit
that there is the slightest chance of the
gas engine cutting down the sales of
steam engines sufficiently to interfere
with the building of steam plants,
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MOTOR LIFEBOATS.

A late inspector of lifeboats in the Eng-
lish navy recently expressed himself as fo%
lows on the subject of motor lifeboats :

“Having seen and read various reports
concerning the fitting of gasoline engines
to a lifeboat, perhaps it may be of interest
to point out what I consider some of the
advantages of a gasoline engine as fitted to
a lifeboat, and also some of the disadvan-
tages, and finally I will give some practical
hints on the fitting of a motor, which are
based on a long and varied sea experience,
coupled with seven years of practical work
with the motor car and motor boat,

“Naturally, the first impression one gets
as regards fitting one of these boats with an
engine is ‘Its just the very thing,’ because
of the small space the engine occupies for
its horsepower, as compared with the steam
engine, also the great facility with which
the fuel can be stored and shipped, the
wquickness with which the engine at a mo-
went’s notice can be started and instantly
give off its maximum power. Besides this,
the fuel can be stowed below the water line,
giving stability to the boat, and should it
be necessary for the lifeboat for hours at a
time to stand by a vessel in distress (as is
often the case), the engines can be stopped.
This means that it will not be necessa?r to
carry, in proportion to coal, so much fuel
Then a%ain, it would be quite possible to
propel these boats nearly twice as fast as
any steam engine ever made, because the
gasoline engine can be made much more
powerful in proportion to the space occu-
pied or required with a boiler and its coal
bunkers, etc., and the speed of the engine is
much higher. All this is essential, espe-
cially as regards the speed.

“5n the other hand, I fail to see how the
gasoline engine, if fitted to the ordinary
standard portable lifeboat, can be at the
‘best of times” anything else than an auxili-
ary help, which must not for a moment be
relied on to take the place of any of the
crew or gear. The very great difficulties
which attend the launching of the ordinary
standard lifeboat from a carriage would
make it almost impossible to fit a screw to
the boat. As it is, the rudder must always
be triced up and pulled to one side, to pre-
vent it knocking or catching against the
fore end of the carriage on being launched.

Wherever the carriage is used for the
launching of these boats, in ninety-nine out
2 hundred times the boat is launched off 2
lee shore in shallow waters, which necessi-
tates the use of every bit of available (hu-
man) power to enable the boat to get
through the breakers into deep water.

“There is no doubt an engine would be
of great service when once out and in deep
water, especially if used with the sails, and
so keep the boat’s head up to the wind, As
few of these boats are able to sail much
closer to the wind than seven points, owi
to the enormous side the boat and its egg
boxes present to the wind and waves with
little or no keel,

“Again, it must be remembered that the
lifeboat is almost without exception always
‘called out’ when a ship is unable, through
the fury of the sea, to make any headway,
and consequently it gets driven into shal-
low and broken water, on a lee shore, or on
a rock,

“The engine is always working uphill, so
to speak, 4.e, the propeller is driving
against water, which naturally tends to
stop or prevent the blades from revolving,
and there are no radiating plates or any
current of air passing through the engine
to keep it cool and dry.

“Another difficulty to be overcome will
be to find the man or men to look after and
run the engine, as it will be necessary to
have at least two of the crew (in case one
is ill) to be ta to understand the prac-
tical running of motor engines and their
peculiar habits, especially under adverse
circumstances. '

“In my opinion it would be quite possible
to specially construct a boat which, besides
being unsinkable, could be driven by gaso-
line to its advantage, But it would have to
be built more on the lines of the present
steam lifeboat, where the engines would be
encased. In designing these boats certain
deviations from the usual plans would have
to be observed, and I will try and put for-
ward a few of the essential points.

“It would be necessary to have the inlet
pipe to the water circulation well under the
boat, so that the engine could not suck in
air instead of water, and get overheated
when rolling or pitching in a heavy sea.
The boards or decking,. etc., round about
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the engine would have to be made or cov-
ered with stuff so that the driver could get
a foothold, as my experience of gasoline-
driven boats is that everything gets so
smothered in lubricating oil that it is prac-
tically impossible to get a foothold any-
where near the engine. This equally ap-
plies to all boats, and it is a wonder to me
some kind of fabric is not used on the floor-
ing of boats which ensures a safe footing
at all times.

“A lifeboat in a seaway is one of the
wettest things imaginable, and of all things
that a line engine dislikes, wet is the
most objectionable, It is a common occur-
rence for a lifeboat to get filled up to the
thwarts with a sea, and although it is so
constructed that it automatically drains
itself d
valves })aced on the deck and above the
level of the water, yet one knowing the
gasoline engine can not imagine it to be of
any real practical service, umless it was
covered in.

“In my opinion, the present standard
portable lifeboat is far too cramped and
crowded to allow anything else to be put
into it, and to ‘double bank’ the cars and
give room for the engine, etc, is not the
same thing as one man one oar,

“A gasoline fire extinguisher would have
to be carried, as any leak from the gasoline
joints or carbureter, mixed with the air,
would very soon become ignited, and this
is the most dangerous part connected with
the fitting of gasoline engines ignited by
electricity. The only alternative to this
would be to fit a large fan in such a u}:)osi-
tion that it would draw off any accumulated
vapor, and shoot it out clear of the sides.

“It would be as well to fit the engines
with the low tension magneto, and not ac-
cumulators, owing to the liability of the
latter to short circuit with the dampness of
the salt water. This equally applies to all
the parts connected with the batteries.

“The screw would have to be placed well
under the boat, so to speak, and well pro-
tected by the sides and keel of the boat, so
as to allow the engines to work in shallow
waters, and the blades protected from fioat-
ing seaweed. Two sets of four-cylindered
engines could advantageously be used, each
set working absolutely independently of
the other, and each fitted with its own mag-
neto, carbureters, oil feeders, gasoline
tanks, etc., Each engine should have a
slecve fitted to its exhaust, and led to the

through the various draining
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carbureter of the other engine, in case any
trouble was experienced in starting either
of the engines (in cold weather), especially
if fitted with the low tension magneto.

“The circulating pump would have to be
made much bigger, with a bigger flow than
in the ordinary case, as practically little or
no cool air would get to the motor, al-
though the engines ought not to suffer from
overheating at any time, as they would get
a continual flow of cool sea water throu
them. A drain cock would have to
fitted below the gasoline tank, and the gaso-
line drawn off after using the engine, other-
wise it would get stale and useless. It
would be advisabie, I think, to have the
gasoline fed under pressure from the ex-
haust, 5o as to allow the placing of the
gasoline tank below the center of gravity in
the boat. The tanks would have to be con-
structed on a large scale, as it would in all
probability be impossible to replenish them
in a heavy sea without risk of getting salt
water into the tanks (and from there into
the carbureter) or upsetting the gasoline.

“1 should strongly advise that the lubri-
cation of the various working parts be done
by grease, when possible (in small grease
cups), the grease being kept under pres-
sure of small springs, instead of oil, which
necessitates the additional fitting of various
pipes, etc,, and the continual watching of
the sight feed, and regulating the drops—
which at night is an most impossible job,
Kerosene ‘wash-outs’ for the engine
should in all cases be used to prevent
‘gumming’ of the piston rings, and to fa-
cilitate the starting of the engines, espe-
cially if the low tension magneto is used.

“A very much larger clutch or flywheel
would have to be fitted than in the case of
the motor car engine, which has the wheels
to help the engine. In conclusion, I should
like to remind all drivers and owners of
motor-propelled boats that the engine re-
quires more lubrication than is the case
with the motor car, as it is ever working up
hill. The water acts. as a brake on the
blades of the propeller, in the opposite di-
rection to the wheels of a motor car.”

In this connection it is interesting to note
that an American made engine was used in
the tests referred to in our December issue
as having been made by the Royal National
Lifeboat Institution. The boat used was
an old one, 38 feet long, 8 feet beam, was
pulled by twelve oars double-banked, and
was of the usual self-righting type, rigged
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with jib, forelug and mizzen. At the ship-
yard some of the air cases under the deck
amidships were withdrawn, and a strong
mahogany case measuring 4 feet long by 3
feet wide, and as his as the ﬂnwales, lined
with sheet copper so as to be water tight,
with a closely-fitting lid easily removable if
necessary, was fitted in their place. In this
case was placed a 10 H. P. two-cylinder
motor built by the Fay & Bowen Engine
Co., Geneva, N. Y,

The gasoline is carried in a metal tank
stored away inside the forward end box,
where it is safe from any possibility of ac-
cidental damage, Sufficient oil fuel is car-
ried in this reservoir for a ten hours’ run.
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Tests which were made showed that the
boat could be driven fairly well against a
sea by the aid of the engine alone; that
while working in conjunction with the sails
the true efficacy of the motor as an auxiliary
power was realized, and the boat could be
worked to windward in a manner that was
hitherto impossible. It was also observed
that neither the heeling effect of the sails,
nor the pitching and rolling in a seaway,
interfered in any way with the proper
working or starting of the motor, and it
ran evenly and regularly throughout, there-
by showing that the vaporizer successfully
accommodated itself to the varying posi-
tions of the boat.

NATIONAL MOTOR BOAT AND SPORTSMAN'S SHOW.

The eleventh National Motor Boat and
1S:“pcn'tsr'ﬂan’s Show, held in New York

ebruary 21 to March 8, brought together
a good showing of that specialized form
of gas engine—the marine gasoline mo-
tor. From a motor .driven canoe to the
35-foot 8o H. P. launch, there were all
kinds and sorts of motors, They came
from al] sections of the country, too, and,
while the East is often of the opinion
that the West can not build anything
in the way of a marine engine that is
worth looking at, yet the Western pro-
ductions made some very strong and fa-
vorable impressions,

Among the Western builders was the
Clifton Motor Works, of Cincinnati, O,,
who showed 8, 14 and 28 H, P, engines.
All these have mechanically operated
valves and are four-cycle engines. They
have two and four cylinders. The piston
may be ‘withdrawn from the side of the
motor,.. The: oil for lubricating is placed
in the engine base and tends to go to the
rear. cofppartment. A trough catches
the spray from the valve lifts and de-

gsits it in the forward compartment,

his company is arranging to build much
larger motors than their present limit of
32 H. P.

The Brown-Cochrane Company, Lorain,,
Ohio, displayed two and four-cycle
Lacy engines from 3 to 20 H, P. In order
tc meet the varying conditions, horizon-
tal and otherwise, that a carbureter might
assume in a boat, on the vaporizer is
placed an air dome to regulate the flow

of the gasoline and prevent flooding of
the vaporizer, and insure a constant and
equitable flow to the cylinders. With
this combination of the air globe on the
vaporizer and a special commutator the
engine is controlled as readily as with a
governor, and racing is prevented. Water
jacketed valves are placed in the cylinder
head.

The exhibit of the Smalley Motor Co.,
Bay City, Mich, consisting of engines
ranging from z H. P. single cylinder to
20 H. P, three cylinders, Either make-
and-break or jump spark ignition is fur-
nished.

The Lamb Boat and Engine Company,
of Clinton, la., showed engines from 1%
to 36 H. P, from one to four cylinders,
all four-cycle. Their engines were all fin-
ished in aluminum and highly polished
brass, making an attractive display.

A 4 H, P and a 5 H, P, single cylinder
and 10 H. P, double cylinder engine con-
stituted the exhibit of the Spaulding Gas
Engine Works, St. Joseph, Mich. A pump
forced oil to the crank shaft bearings.
The igniter is placed on the side of the
engine. Around the stationary electrode
is spun a platinum wire, while at right
angles on the movable electrode is spun
another. In turning the stationary ell:'cc-
trode by a hand screw the point of igni-
tion or contact is instantly renewed.

A two-cylinder, two-cycle, 6 H, P, en-
gine was shown by the Lackawanna
Valveless Motor Co., of Buffalo, N. Y.;
also, a 12 H, P, two-cylinder and a 16
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H, P. three-cylinder. The engine is wired
to a ground on the fly wheel, operated by
a governor. When the engine is reversed
by throwing over the lever to the end of
the commutator the ground is thrown off
the spark, the engine slowing down to
about sor.p.m. The governor is released,
throwing in the ground circuit, thus pro-

ducing a back explosion, which reverses -

the engine. :
Palmer Bros., Cos Cob, Conn., showed
a new two-cycle, two-cylinder engine,
with spark igmition; also, a 10 H. P. four-
cycle engine and other sizes of their reg-
ular line,
An engine without a connecting rod

was shown by the Isham Company, of

Norwich, Conn. The lower part of the
piston has a siotted crosshead, the crank
working in a sliding bushing, the right-
angled crank and crank shaft being one

iece. The ignition is by make and

reak. It consists of but two pieces.
The piston lift actuates the crank arms,
opening and closing the circuit, mak-
ing the spark,

Both two and four-cycle engines were
shown by the Hubbard Motor Co., Mid-
dletown, Conn. These ranged from 132
to 25 H. P. in size, the largest being a
four-cylinder, four-cycle engine, weigh-
ing about 500 pounds and run at a speed
of from 600 to 800 r.p.m.

Kerosene oil engines were shown by
the International Power Vehicle Co,,
Stamford, Conn. From 1} to 20 H. P.
motors are built by this compdny. The
oil enters the cylinder through a valve
and passes through a metal gauge which
atomizes it,

The kerosene oil used in the engine
itself comes under slight compressed
air pressure from a tank in the bow.
"The motor is 'started by means of a kero-
sene torch, the air pressure for which
is fed from the large oil supply tank.
The oil for the torch is supplied by an
auxiliary tank. A steel tube, open on
one end, is screwed into the cylinder
head. This tube is 3 inches long by 34
inch in diameter. The heating torch
takes about two minutes to heat this tube
to a cherry red heat. After running the
motor about five minutes from this small
tube the heating torch is extinguished.
Cast integral with the head is a perfect-
ly straight dome, about six inches high,
in which an adjustable ignition plug is
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set. When the plug is at the bottom
of the dome and flush with the head,
then ignition is at its most advanced
point. Upon threading the plug further
up into the dome the ignition is retarded,
the result being a two-cycle type of mo-
tor burning kerosene with automatic ig-
nition.

The Snecker Motor Co., Stamford,
Conn., showed a high speed two-cycle
marine engine, rated at 20 H. P., at 900
r.p.m. Sizes down to 2 H. P. were also
shown.

A self-contained ignition systern used
by the Mianus Motor Works, Mianus,

onn,, is so arranged that the sparking
pPlug can be readily removed and tested,
a make and break spark being employed.
The adjustments on the plug when set
are permanent, the only object of remov-
ing being for cleaning or examination.
A one-piece spark advancer is used, all
the varying positions being obtained by
moving a small hand lever, which op-
erates an eccentric cam,

The Fairbanks-Grant *Manufacturing
Co., Ithaca, N. Y., showed their 114 H. P.
twlc]:-cycle engine; with reversible pro-
peller.

August Mietz, of New York, alse dis-
played kerosene engines, ranging up to
15 H. P. in size. A lamp is used for
heating the head for starting.

The Eagle Bicycle Manufacturing Co.,
Torrington, Conn., showed several of

- their models which run from 1 to 25

H. P., in single and multi-cylinder types.
An 18-foot cance, with a 2 H. P. motor,
was also exhibited by them.

E. H. Godshalk & Co., Philadelphia,
included in their exhibit the Nada, which
made a good record last season. The
70 H. P., eight-cylinder motor recently
described in these columns was also
shown. Its total weight is but about 680
pounds,

The Trebert Auto and Marine Motor
Co., Rochester, N, Y., showed a four-
cylinder, four-cycle engine, with mechan-
ically operated valves. An “automatic”
curebureter is used,

Walrath stationary engines especially
for electric lighting were shown by the
Mackay Engineering Co., of New York.

John V. Rice, Jr., & Co., of Trenton,
N. J.. showed a 112 H. P., single-cylinder
engine of two-cycle type, which was
rated at 630 r.p.m., but which ran at a
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speed of 3,200 r.p.m. The weight is but
8o pounds.

James Craig, Jr., of New York, ex-
hibited three engines, from 14 H. P, up,
one being an eight-cylinder engine,

Chas, A. Carlson, of Brooklyn, N. Y.,
showed a four-cycle, 30 H. P. engine,
which has the advantage of accessibility
of parts by the removal of a plate on top
of the motor,

E. Louvet & Son, Woodhaven, L. L,
showed 115 to 8 H. P, engines. In the
three-cylinder engine of the three-part
type, the exhaust and inlet are in one.

Backus stationary engines were shown
by W, H. Jeffers, of New York,

Among the accessory exhibits was that
of C. L. Altemus & Co., Philadelphia,
Pa., who are distributing agents for the
‘Grant-Ferris engines. The Altemus
products, in the way of circuit breakers
and titmers, were well displayed.

The Richardsen Engineering Co., of
Hartford, Conn., who are making a spe-
cialty of gas engine electric light plants,
showed a representation of a cabin light-
ed by one of their plants,
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Charles E. Miller, of New York, had
a complete exhibit of motors and acces-
sories useful to the motor boat user.

The Remy Electric Co.,, Anderson,
Ind., showed their line of magnetos for
ignition use,

The Gas Engine Whistle Co. showed
their device for signaling, utilizing the
spent gas from the engine. A minute
fraction of exploded gas is taken from
the engine and stored in an aluminum
tank. The hose for the whistle is at-
tached to this tank. A simple touch of
the foot or hand blows a good, sharp
blast upon a real 1)4-inch chime whistle.
Connection to the éngine is made by at-
taching to the compression vent or cyl-
inder head a l4-inch pipe, with valve and
radiator for cooling the spent gas, which
spent gas is then conducted to the tank,
to which is attached the whistle or horn.

A complete line of “ApBle" igmition
devices was shown by the Dayton Elec-
trical Manufacturing Co., 139 Beaver
Building, Dayton, O,

Ediscn primary ignition batteries were
shown by the Edison Manufacturing Co.

DEVELOPMENT OF THE GAS ENGINE.

One of the most important as well as
interesting problems confronting the en-
gineer to-day is the development of the
gas engine, especially types of large size for
power station work. The economy of gas
and other internal combustion engines over
the steam engine has long been appre-
ciated; but, until within the last four or
five years, little was done with gas en-
gines of large size, owing to the difficulty
of regulation and other troubles which
were consider=i inherent in this type of
prime mover.,

A series of tests were made recently upon
a gas engine and a steam engine in an elec-
tric lighting station, the two engines being
of the same capacity and operating under
exactly similar conditions. The economy
of the gas engine in this case was very
marked, being 45 per cent greater than that
of the steam engine,

Among the advantages of the gas engine
are its small coal consumption, higher effi-
ciency at small loads, the opportunity for
storing the gas when the engine is shut
down, thus avoiding all thermal losses,

and the use of the cooling water for the
cylinder for heating.

A somewhat unique gas engine plant is
at present being installed at Jamestown, N.
Y., the power for which will be supplied
by natural gas. The initial equipment con-
sists of two 500 H, P. engines of the hori-
zontal single-crank, double-acting type.
This company began experimenting with
the use of gas engines three years ago, and
they have operated with sufficient success
to warrant the exclusive adoption of gas
engines for the entire plant, Several of
the largest engine builders in this country
are now producing gas engines which are
guaranteed to ru}g'ulate closely enough for
the operation of alternating current ma-
chines running in parallel, and this is prob-
ably the most exacting service, as far as
regulation is concerned, which any engine
is called upon to perform. As an economy
of 50 per cent is practicable by using the
gas directly in the engine instead of un-
der the boilers, the field of the gas engine
is a very promising one.~The Technical
World,
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A GAS PRESSURE ANTI-FLUCTUATOR.

(Gas engine users are often annoyed
by the fluctuation in the gas pressure
which occurs when the engine takes in
a charge of gas. Near-by lights and ma-
chines supplied by gas will often suffer
in consequence of this fluctuation. Not
only this; if the engine takes gas direct
from the supply pipe it is usually the
case that the pipe is not large encugh to
give the engine a full charge of gas.

To overcome this the customary gas
bag or gasometer is used. THhe former is
merely a rubber receptacle into which
gas may collect until the engine needs a
charge, when the gas is taken from the
gas bag The gasometer is a large.can
partly filled with water. A pipe extends
through the base and opens into the can
above the water surface. Inverted into
the water is another can, or top, which
floats on the water and is connected by
an arm to a valve which is placed in the
gas supply pipe leading to the pipe in
the gasometer. As the top of the gaso-
meter is lowered the arm from the top
ohpens the supply pipe valve. This allows
the gas to enter the gasometer float and
thereby raises the float itself. When the
engine sucks gas for a charge from the
gasometer the float falls and opens the
valve in the supply pipe. The objection

L

The Broderick
Anti-Fluctuator,

to this type of gasometer is that the inlet
valve in the supply pipe does not always
close by the time the engine takes gas.
If the gasometer is not sufficiently large
this means that the engine still takes gas
from the supply pipe.

In cne case a large engine was sup-
plied with gas from a three-inch main.
The result was that people in the neigh-
borhood could not burn gas lights when
the engine was running. Just as soon
as the engine was started it caused such
a fluctuation in the pressure that the
lights even across the street would go
out. Unless the pressure of gas in the
gas bag or gasometer is the same each
time the engine takes a charge the guan-
tity of gas taken in by the engine will
vary a little. This means that the en-
gine will not always get just the same
size charge, and thereﬁore the consump-
tion of fuel varies, whereas it should not
do so. When city gas, at from 5o cents
up per thousand feet, is used it is neces-
sary to keep the fuel consumption down
as low as possible, and therefore a device
which will not only reduce the fuel con-
sumption, but will also obviate the an-
noyance due to Ructuation in pressure, is
a very desirable one, even though in first
cost it may be a little higher than the
usual devices employed.

The anti-fluctuator shown in the ac¢-
companying illustrations is a device em-
ploved for this purpose. The general ar-
rangement of the device when connected
to the engine is shown in the hali-tone,
while the sectional view shows how the
device operates.

The service pipe connects with the nip-
ple 10 at one side of the cylindrical shell
or casing of the improved anti-fluctuat-
ing device, the shell being made from
thin sheet metal in open-topped or cup-
like form and having the nipple 10,
formed of a metal casting, secured upon
its side, so that gas may be supplied to
the interior chamber or hollow ¢ of the
casing. Inside of the casing the nipple
10 is provided with a short extension. 11,
extended at a slight upward angle and
adapted to be closed by a flap-valve 12,
hinged at its edge to the upper part of
said extension and adapted to fall °
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gravitation in position as seen in full
lines to close the passage through exten-
sion 11, so that backward flow of gas
from casing B to the service pipe may
not take place. At its under side the
casing is also provided with a casting or
reinforce 13, secured to it and provided
with a nipple having connection with the
interior chamber and also having con-
nection, as seen at 14, with a pipe 15,
leading to the intake of the gas engine,
to which gas is thereby supplied for op-
eration from the anti-fluctuating device;
16 indicates’ a leather or other flexible
diaphragm extended across the open top
of the casing of the anti-fluctuating de-
vice 95 and provided with a loose central
part, which is permitted to play upward
and downward from the position seen in
full lines to that shown in dotted lines
at X. The edge portions of the dia-
phraim or flexible top 16 of the casing
may be lapped upon the outer side of the
shell, as seen at 21, and, cemented, may
be held to the shell to produce a gas-tight
joint in any other desirable manner,

ormally the loose or sagging central
portion of the flexible diaphragm is de-
gressed by means of weights 17 and 18;
sut when gas is admitted to chamber 9,
beneath the diaphragm, the pressure of
the gas will be exerted to lift the dia-
phragm to the position indicated in dot-
ted lines at X, The central part of the
diaphragm is clamped between the
weights 17 and 18, which serve for the
convenient attachment of a stem or
guide rod 20, extended upward above the
casing and serving to guide the upward
and downward movements of the dia-
phragm, as wilt be hereinafter explained.
24 is a protective cap or hood arranged
above the casing 8 and designed to pro-
tect and corner the diaphragm 16 during
its movement., This cap has a flange 27
resting on the support 26 to maintain its
position, and at its apex the conical cap
or hood affords a bearing, as seen at 28,
in which slides the upper end of the stem
or guide rcd 2zo. By this arrangement
the diaphragm is caused to move up and
down evenly and without binding, and
its flexibility is maintained for a longer

time without the liability of cracking or.

deterioration due to the weight upon its
central part.

In the operation of the improved anti-
Auctuating device it is evident that as
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the gas engine draws gas from the pipe
such gas will be withdrawn from the
chamber 9 of the casing 8, which will be
of sufficient capacity to permit this, and
when the gas is so withdrawn from the
chamber tge flexible diaphragm 16 will
sag or fall to the position shown in full
lines under the influence of the weights
17 and 18, as well as of the suction of the
engine, and when a charge has been
drawn from said chamber the gas from
pipe 3 will again flow therein, lifting
valve 12, as indicated in dotted lines, and
raising the flexible diaphragm 16 against
its weights to the uplifted position,
shown in dotted lines at X, the stem 20
playing upward in its bearing 28 to the
position shown at X during this move
ment of the diaphragm.

By this structure it will be seen that
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the flexible top wall or diaphragm 16
fully compensates for the withdrawal of
gas from the chamber ¢ and prevents en-
tirely those fluctuations and variations in
pressure which are ordinarily exerted in
the service pipes during the operation of
gas engines and which tend to cause flut-
tering and extinguishing of the flame at
burners connected with the same pipes
and in some cases interfere with working
of the meters and even cause fluctuation
in the mains, It will also be seen that
this construction avoids the employment
of "a large meter, such as is sometimes
provided for use in connection with serv-
ice pipes from which gas engines are sup-
plied, and the structure is so simple as to
be very inexpensive and durable and is
not liable to be dragged or broken

The removable cover or cap 24 may be
taken off by unscrewing the enlargement
20 of the stem 20, so that the entire up-
per surface of the diaphragm 16 may be
exposed for inspection and repair., The
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cap or hood 24 alsc effectually protects
the diaphragm, and at the same time the
vents provided between the shell 8 and
the support 26 permit free operation of
the diaphragm by affording ready escape
of air on the upstroke thereof.

These anti-fluctuators, which are made
by the Broderick Anti-Fluctuator Co.,
332 West Third Street, Cincinnati, O,
are built in sizes vaI?'ing from the small-
est engine up to 60 H. P. and even larger,
and may be used on any kind of gas and
at any pressure of gas in the mains.
There are quite a number of them oper-
ating on engines in Cincinnati, and they
have been very successiul in overcoming
fluctuations and the attending disadvan-
tages which were formerly experienced
by many engine users there. The fact
that the gas is always under pressure al-
lows the engine to secure the same
charge at all times, while the automatic
valve at the inlet shuts off communica-
tion from the gas main,

OPERATING LARGE GAS ENGINES
COLD WEATHER,

By O W. KLOCKENTEGER.

IN 1

To operate successfully a large gas en-
gine in extreme cold weather and under
conditions common to outdeor machines is
quite a different proposition than in a nice,
warm room, by a good fire. To start with,
the machine on a bitter cold day is the
first grievance against the gas engine, which
is very easy if you go about it in the right
way.

our engine will be frosty, and those
starting by hand will find it very hard to
handle their engine in this operation; but
use a gasoline torch of some kind and warm
up the inside of the cylinder from the open
end, and if your engine has a tube ihgmter
light it. After this is done apply a fire of
some kind to the air-mixing pipe and get
it very warm, turn on the oil, and if your
engine is of the hit-and-miss governor type
hook up the governing valve with the cam
below the relief so you can move your en-
gine forward two revolutions before com-
pression begins. This will give you a
chance to get the large wheels in motion,
and starting is much easier. After you have
one or two impulses, if you choose, turmn
out vour tube and turn on the electric ig-

niter, the latter being much preferred for
outdoor work.

After your engine has run for a minute
or two, turn on the water. Don’t wait for
filteen or twenty minutes, as getting the
cylinder very hot does your engine no
good, Be sure to use a good grade of
high fire test oil, and use it with judg-
ment on the cylinder; 9 to 12 drops per
minute is better than 20 or 30, as too
much is injurious to the cylinder ring ac-
tion, and to ycur igniter, while too little
oil is much worse, For engines using oil
of any kind to operate with you will find
it will save you lots of cold fingers if you
will put a nipple about six inches long
with a drain cock i o the lowest point in
your supply pipes, as this arrangement
will catch most cf the water and dirt, and
bv drawine this once in a while during
the day you will find it will save vou lots
of freeze-ups. :

It is also good practice to have two or
three forms of ienition, that, should one
battery or magneto get slichtl- out of
order, you will nat have to stop and re-
pair it, but turn the switch on the oth
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and go ahead. You can then make the
necessary repairs by the fire. Always be
very careful to strain the oil carefully be-
fore putting it in the tanks, for dirt, etc,,
that is bound to accumulate in outdoor
use will give you all sorts of trouble.
Keep your engine as clean as possible,
more especially the governor. If you
neglect this the grease will get cold and
your governor will be sluggish and re-
fuse to act. See to it that your engine is
in shape every morning before you start,
and don’t start until it is, and you will
have little or no trouble. Don’t blame the
engine for your own carelessness or ig-
norance, for I have operated an engine
successfully at 20 deg. below zero, and
even colder, but use a little judgment,
and bear in mind that it is very impor-
tant to see to it that your engine is al-
ways kept properly adjusted and the
water removed from the cylinder as soon
as the engine stops, for while the engine
is hot the water being dried from the cyl-
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inder will allow the cooling space to dry
out thoroughly,

Gas engines are much more easily op-
erated in cold weather than other engines.
The worst obstacle in the way of start-
ing a gas engine is that gasoline or kero-
sene will not mix readily when your em-
gine is cold, but by getting the mixing
pipe warm to start on this is overcome.
These few hints will suffice, and if you
will follow them closely you will have
little trouble. But always remember this:
The engine has run—it will again. Don't
stand and pull on the wheels for a half
hour to start. If it doesn’t go readily,
simply remove the cause—then it will,
More engines are worn out by careless-
ness or ignorance among the average op-
erators than dre worn out doing their
duty. Don’t let this be your case. If you
do not understand your machine, famil-
iarize yourself- with its action and its
parts, for, without a practical knowledge
of this engins it will be a failure.

ANOTHER AMERICAN SUCT1ON
GAS PRODUCE R,

The rapid development of internal
combustion engines in the last few years
has placed them upon the same plane as
stearn engines, insofar as closeness of
regulation, durability and reliability of
service is concerned.

This fact and the relatively high econ-
omy of a long time known to be cbtain-
able from gas engines has been instru-
mental in directing the attention of en-
gineers and gas engine manufacturers to
scme cheap source of gas or some form
of gas plant at once economical of oper-
ation, compact and reliable. The result
of this effort has been the adoption of
producer gas plants of two types, name-
IK, the pressure producer gas plant and
the suction producer gas plant, each pos-
sessing merits to itself and adapted to a
particular field of service.

For power purposes alone the suction
producer plant has been found to possess
more advantages than the pressure type,
particularly for the reason that it is auto-
matic in operation and generates just the
amount of gas required by the engine,
whether the load be 23 per cent or 100 per
cent. Such a plant also eliminates the

necessity for a gas holder, which is ex-
pensive both in first cost and in space
requirements.

Among the first large builders of gas
engines to make a study of the producer
gas problem were Fairbanks, Morse &
Co,, whose researches have extended
over a period of three years past, and
whose investigations included personal
investigation of French, German and
English practice, as well as direct ob-
servation from an elaborate experimental
department of their own.

The result of these investigations and
experiments has been the adoption of the
suction type of producer, which is illus-
trated by half-tone and line-drawing
herewith. “A” is the generator, utilizing
either anthracite coal, charcoal or coke
for fuel, which is charged through a hop-
per, of ample capacity, located on top of
the generator and so designed as to per-
mit of charging without admitting an
undesirable amount of air to the appa-
ratus. Pokeholes of special design are
50 located as to permit of continuous and
successful operation of the producer,
even when inferior grades of fuel are



THE GAS ENGINE,

made use of. Cleaning doors of ample
dimensions in. the generator and in the
ashpit facilitate the operation of the
plant,

As js usual with the suction type of
producer, the air for supporting combus-
tion is drawn from across the surface of
a vaporizer and is saturated with steam
at atmospheric pressure before being
carried to the combustion chamber. This
intake air passes through a connection
fitted with swing check valve for the pur-
pose of preventing the escape of gas to
the engine room, should there be any in-
ternal pressure at any time,

"The vaporizer “B,” made use of, is pro-
vided with gas passages of unusual area,
wtih the idea in view of eliminating the

— ——

The Fairbanka-Morse Suction Gas Producer.

difficulty of clogging, which has been ex-
perienced with vaporizers of the vertical
tubular boiler type.

Upon leaving the vaporizer the gas is
carried through a combined three-way
and relief valve of novel and effective
construction, In one position of the
valve lever the gas is directed to the at-
mosphere, the valve being in this posi-
tion when the fire is banked, and when
the producer is being fired up prepara-
tory to starting. In another position of
the valve lever the gas is cut off from the
atmosphere and is directed through the
scrubber to the engine. The construction
of the valve, however, is such that any
internal pressure on the system will be
automatically relieved to the atmosphere.

Especial attention has been given to -
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effective scrubbing and cooling, with
which idea in view the scrubber *C” has
been made of unusual height and of lib-
eral area. This part of the plant is made
of sheet steel, carefully riveted, gas-
tight, and provided with cast-iron grates,
above which the scrubber is filled to the
top with clean foundry coke.

A water spray valve is located in the
scrubber head, and is of a design which
permits carrying full water pressure at
the nozzle, thereby making more effec-
tive the spray fcr scrubbing and cooling
purposes and materially lessening the
volume of water required for this pur-
pose.

After leaving the scrubber the gas is
carried to a gas receiver of sufficient

capacity to insure at all times a full cyl-
inder charge of gas without appreciably
lowering the pressure in the gas connec-
tions and without producing an undesir-
able pulsation in the draught of the fire,
For horizontal engines this gas receiver
is of the type shown by the illustration,
and reaches down to the floor level, at ~
which point a try-cock for gas is pro-
vided; also handhole to be used for in-
specting and cleaning.

Gas ?or power is taken from this re-
ceiver at a point approximately in line
with the cylinder, the effect being to pro-
duce a pocket into which any moisture
and by-products present in the gas are
deposited.

When fuels are used which require
more cleaning than can be secured in th-~
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scrubber, a purifier of box construction
is inserted in the system between the
scrubber and gas receiver.

It will be noted from the illustration
that al]l principal piping connections are
fianged, with elbows fitted with hand
hole plates permitting of inspecting and
cleaning all passages in both directions.
All principal water connections are like-
wise provided with either tee or cross
fttings fcr the purpose of inspecting and
cleaning. )

All parts of the complete installation
from the generator to and including the
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engine are manufactured by the com-
pany, insuring a plant of harmonious
proportions and one which is guaranteed
in its entirety,

The manufacturers report unexpected
success in the introduction of their gas
producer plants and engines, which are
rapidiy being installed for all classes of
power service, gomprehending flouring
ntills, machinery and general manufac-
turing establishments, municipal electric
light and power plants, private electric
light and power plants, isolated power
plants for city and state institutions, etc.

LEMARE'S SUCTION GAS PRODUCER.

According to the French specification of
M. Lemare’s patent, as abstracted in the
Journal of the Society of Chemical Indus-
try, the fuel in the producer rests on a
solid hearth of refractory material, which
can be oscillated by means of an external
handle, for the purpose of loosening the
fuel. A boiler for supplying the steam
required by the producer is placed in the

path of the hot gases between the producer
and the scrubber. The latter is built up of
superpcsed interchangeable short cylin-
drical sections, provided with horizontal
plates having devices for breaking up the
current of gas as it ascends through the
water flowing down over the plates. At
the top of the scrubber the washed gas
enters 2 chamber fitted with a partition.



THE GAS ENGINE.

113

. RECENT BOOXS ON GAS ENGINES AND AUTOMOBILES,

About a year and a half ago we pub-
lished a very complete catalogue of
books which %ad been published up to
that time on gas engine and allied sub-
jects., This catalogue jnay be had on
application,

Last June we published in this maga-
zine a list of additions which had ap-
peared since our catalogue was issued.
We are again giving a list of new works,
including those given last June, so that
those of our readers who have the book
catalogue may merely add the accom-
panying list. A few of these works are
vet in press, but will be out very soon.
Any of them may be secured by remit-
ting the amount to The Gas Engine Pub-
lishing Co.'s book department:

Bale, M. P. Gas and Oil Engine Man-
agement: being notes on selection, con-
struction and management. 8vo. Cloth.
IMlustrated. 110 pp. London, 1903. $1.50.

Booth, Wm. H, Liguid Fuel and Its
Combustion. !goa. 4to, 411 pp. $8.00.

Bottone, S. R. Ignition Devices for
Gas and Petrol Engines. London. $1.00,

Davis, Wm. M.  Friction and Lubri-
cation. 225 pp. 5¥:xB. Cloth. Illus-
trated. $2.00.

DeHolder-Stone, G. The Automobile
Industry. With numerous figureg and
diagrams. 12mo. Cloth. 223 pp. Lon-
don. $r1.2zs.

Dry Batteries, How to Make and Use
Them, by dry battery expert. 59 pp.
Paper. 2sc.

Haenssgen, Oswald H., Suction Gas
Explains the construction and operation
of suction gas producer and producer
gas engines. Illustrated. Cloth., 9o pp.

1.00.

Hall, H. R. Governors and Governor
Mechanism. 1903. 16mo, 119 pp. II-
Iustrated. $1.00. '

Hutton, F. R, The Gas Engine: A
treatise on the internal-combustion en-
gine. 8vo. XVIII-|-483 pp. Ilustrated.
Cloth, $5.00.

Koenig, H. Lee, and G, W. Rice. Cur-
rent Practice in Gas Engine Design, be-
ing No. 121 of Van Nostrand’s science
series.

Marchis, L. Les Moteurs a Essence
Pour Automobiles. A French work by

the Professor of Physics at the Univer-
sity of Bordeaux, being based on lectures
?iven by the author. 1904. 8vo. 470 pp.
llustrated. $4.50.

Mathot, R, E. Gas Engines and Pro-
ducer Gas Plants, The principles of gas
engines and producer design, the selec-
tion and installation of the engine, the
care and possibilities of these plants are
considered. There is also a chapter on
volatile hydrocarbon and oil engines, 320
pp.- Illustrated. $2.50.

Mecredy, R. ]J. The Motor Book.
16 mo. Pocket size, Leather, $1.20.
Cloth, $1.00.

Mecredy, R. J. The Dictionary of
Motoring, being both a dictionary and
an encyclopedia of automobile terms,
$1.25.

O’Gorman, M. Motor Pocket Book,
with marginal reference notes, tables,
diagrams and engravings. 12mo. Leather.
Hlustrated. 287 pp. 1904. $3.00.

Plauck, Dr, Max. Treatise of Ther-
modynamics, a translation of the author’s
work in German, presenting the entire
field of thermodynamics. 8vo. 270 pp.

$3.00.
Roberts, E. W.  The Automobile
Pocketbook. A companion piece, in

style of binding, to the Gas Engine
Handbook, by the same author. Covers
thorgughly the subjects of gasoline auto-
mobile construction, operation and care.
325 pp. 52 illustrations. 3}4x5%4. Flex-
ible leather, $1.50.

Sexton, A. H. Producer Gas. A sketch
of the properties, manufacture and uses
of gasoline fuel. With figures and dia-
grams. 8vo. Cloth. 220 pp. Manches-
ter, 1904. $4.00,

Sorel, E, Carburation et Combustion
dans les Moteurs a Alcgol. The condi-
tions under which alcohol may be suc-
cessfull sused ;go intern;l combustion en-
gines. 8vo, pp. Paris, 1 $2.50.

Stodola, A, Steam Turbineg?‘tvith san
appendix on Gas Turbines and the Future
of Heat Engines. Translated from Ger-
man by Dr. L. C, Loewenstein, 241 cuts,
3 lithograph folding tables. 8vo. Cloth.
416 pp. 1905. $4.50. ‘

Swinburn, Prof. James. Eatropy, or
Thermodynamics from an Engineer's



114

Standpoint. London. Cloth. 150 pp.
7x5.  $1.15.

Tookey, W. A. Gas Producers for
Power Purposes. 137 pp. London. $1.00.

Tookey, W. A. OQil Engines: Their

Selection, Erection and Correction. Lon-

don, 1904. 30c.
Tookey, W. A, Gas Engines: Their

Advantages, Action and Application,
16mo, Board. 107 pp. London, 1904.
soc.

Wender, N. Die Verwertung des

Spiritus Fuer Technische Zwecke. 8vo.
Describes the methods of utilizing alco-
hol, methods of producing it, aleohol il-
lumination and cooking, and alcohol
motors. $1.50.

White, T. H. Petrol Motors and Motor
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Cars. A handbook for engineers,
draughtsmen and designers, with figures,
diagrams and plates. Cloth. London,
1904. $1.50.

Witz, Aime. Moteurs a Gas et 2 Pe-
trole. This is in French and is in two
volumes. It is a very complete work and
covers internal combustion engines,
classes of engines, the theoretical con-
sideration of thermal machines, thermo-
dynamic laws, thermal cycles, combust-
ible gases, theory of gas engines, entropy
diagram, tests. Paris, 1903. 497 pp.
7Vax11. Paper, Illustrated. $5.75.

Young, A. B. F. The complete motor-
ist. An account of the evolution and con-
struction of the modern motor car,
Cloth. Illustrated. 338 pp. 1904. $3.50.

THREATENED SHORTAGE OF GASOLINE.

The Standard Oil Company is sounding
a note of warning to makers, sellers and
users of gasoline engines, stoves, launches
and automobiles. The warning is to the
effect that the phenomenal increase in the
consumption of gasoline for heating, light-
ing and power purposes will inevitably lead
to a shortage and higher prices. Only a
few years ago gasoline was an almost un-
salable by-product of petroleum, ang in line
with its policy of creating a demand for
slow selling products that company fos-
tered and stimulated the manufacture and
sale of gasoline stoves. Then came the
gasoline engine, and on its heels the auto-
mobile, followed by extensive systems of
domestic and municipal lighting by gaso-
fine, Three or four years ago the Stand-
ard Qil Company, reading the future in
the conditions already existing, began to
warn the public that the supply of gasoline
would soon be inadequate to the demand.
But this warning has largely been dis-
missed by the trade and the public at large
as only another “Standard Oil scheme.”
Fortunatelv, the supply of petroleum. has
recently been greatly increased, or the
tfhreatened shortage might have become a
act.

In refining crude petroleum only from 8
to 1 per cent of naphthas is produced, de-
pending on the gravity of the oil. From
these naphthas only about 5o per cent of
gasoline can be obtained, so that the maxi-
mun production of gasoline is limited to

an average § per cent of the crude oil re-
fined. But the actual production of gaso-
line is limited in other ways. As soon as
the refiners discover that they are glutting
the market on the principal petrolenm prod-
ucts—kerosene, paraffine and lubricating
oils—they cease refining.

The immediate remedy for the excessive
demanc for gasoline is likely to be sharp
advances in price until the price beconses
prohibitive for ordinary purposes, the high
prices being maintained until the produc-
tion can catch up with the demand and an
equilibrium be restored. Another remed)
which is being strongly exploited by the
Standard Oil Eompany is the manufacture
and sale of stoves that burn kerosene in-
stead of gasoline. The manufacture of oil
burning engines, in which the oil is vapor-
ized in hot tubes and the resulting gas ex-
ploded similar to the gasoline engine, is
also receiving the encouragement of that
company. Efforts are also being made to
perfect oil burning automobile engines,
Makers of gasoline lighting systems for
homes, stores and towns are charged with
working the greatest damage in propor-
tion to the success of their operations, be-
cause every system they install reduces the
consumption of the too plentiful kerosene
and substitutes for it a product that can
not be made without producing six or
seven times its volume in the ieroscnc

which it displaces
—The Iron Age.
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ANSWERS TO

INQUIRIES

It is our purpose to answer in this column in-
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
answered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subacribers of THE GAs ENGINE.

All matter intended for this departinent should
be 2ddressed to The Editor of THE GAS ENGINE,
Blymyer Building, Cincinnati, Ohio. The name
and address of the sender must accompany the
inquiry in all cases as evidence of good faith,
The initials only of the sender will be published,
together with the postoffice and state.

‘Write on one side of the paper only, and make
all sketches and drawings on a separate sheet.
Mark each sheet with the name and the address
of the sender.

Will you please give me a little infor-
mation as regards ports. Which of the
ports are correct, as shown in the en-
closed sketch? Should the inlet open
when the exhaunst is open 3£ inch, as
shown in Figure 1, or should the exhaust
port open 15-16 inch before the inlet
opens as in Figure 2? How long should
these ports be for an engine to run oo
r.p.m., stroke of 4 in,, bore 454 in.? I ex-
pect this engine to run at 960 under load
of 14 in. fluke wheel. L.E E,

Dixon, Il

It is not worth while to publish the
sketches, as we believe both to be radi-
cally wrong. The inlet port for this en-
gine should ¥4 in. in the direction of the
piston stroke and the exhaust port 34 in.
in the direction of the piston stroke. Both
ports should be 234 in. long and no cross
ribs are necessary. The bottom edge of
both ports should be even with the top
of the piston when the latter is at the
bottom of its stroke.

In this case the drop will be 14 in.; that
is the distance that the exhaust port is
open before the inlet begins to open. If
the inquirer will make a third port for
the intake into the crank-case 7§ in. by 1
in. so that the piston closes the crank-
case port when it has made 24 in. of its
stroke much hetter results will be ob-
tained at high speeds.

What diameter and what weight fly-

wheel should be used for a 414 in. bore,
4 in, stroke, two-cycle automobile engine,
800 1. p. m.? W. G H,
West Medway,
We would suggest a flywheel about 16
in. diameter and weighing at least 120
pounds,

(a) What portion should the third
port of a two-cycle gas engine be? Size,
3}4x3)4 in,, running 8oo r. p. m.? (b)
What length piston should be used?

G. S. V., Jackson, Mich.

(a) We should make the crank-case
inlet 34 in, 1 in, and so place it so that
when the piston is at the top of its stroke
the lower edge of the piston will be even
with the top of the port. (b) Make the
piston at least 44 in. long,

I send you a sketch of the way my en-
gine takes its supply of gasoline, I want
to do away with the overflow. Carn you
teli me how to make a mixer that would *
not be very expensive and that would
work without the overflow?

L. C, Delta, O.

The overflow you show in your sketch
can be dispensed with if you use a nozzle
and float feed chamber such as you will
find on almost any type of gasoline auto-
mobile vaporizer or by using an ordinary
mixing valve. If your engine works hit
or miss, which we presume it does, a
good gasoline mixing valve would very
likely solve the problem. They can be
obtained from several of the manufac-
turers of automobile supplies.

I have a three-cylinder 434 in. by 434
in, 12 H. P, engine, goo r. p. m. The cams
for the exhaust are on top of engine and
exhaust pipes on side with the intake
valves next to the spark, plugs on oppo-
site side of exhaust. It seems to be im-
possible to get it to run longer than five
minutes at a time. Sparks and coil are
all right, but am using a King commu-
tator and a Turner carbureter, I in. open-~
ing. Can you tell me where my trouble
lies? This engine is in a boat,

: H. G, Chicago, L

It is practically impossible to tell what
is the matter with your engine with the
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brief description you give. It will prob-
ably take a careful examination of the
engine by an expert to determine where
your trouble lies. It may be that the
valves cause it, or it may be improper
lubrication, perhaps a weak battery or
lonse connection, improper adjustment of
carbureter or poor circulation of water.

A letter of later date from this same
inquirer seems to show better results,
and that he was getting too much gaso-
ling evidently from bad adjustment of
carbureter. As the carbureter is made
in your city we would suggest getting
some one from the factory to help you

Will you kindly, in your answers to in-
quiries, give me the size of the port open-
ing of a three-port, two-cycle 354 in. by
3% in. engine running at 1,200 r. p. m.?
Will the ports require more than one bar
across each to keep the rings from catch-
ing in the port edges? (b) I compute the
compression space to be 34 in., as pro-
portioned from the closing of the exhaust
port as being the actual piston displace-
ment. Is this correct? Will not a 95-

und compression give more power?
(¢) I am building this engine with in-
side flywheels, 14 in, in diameter 114 in.
thick. ~ Should it run successfully? (d)
At that point in the stroke should the
compression relief cock be placed to in-
sute easy turning of the crank and yet
preserve enough of the compression to
secure the starting of the engine while
the cock is open? (¢) What should be
the size of the hole? (f) Where can I
get wire gauze brushes for igniter serv-
ice? {(g) What c0mpensatinﬁ vaporizers
similar in. principal to the Rambler are
on the market? (h) What size vaporizer
should I use on this engine? Will the
same size do for a 414 in. by 415 in.? (i)
Should the water space be deeper for
thermosyphon  cooling system than
where a pump-circulating system is used?

C. E. B, Brighton, N, Y.

(a) Inlet 34 in. by 134 in., exhaust 9-16
in. by %4 in,, crank-case inlet 5§ in. by
7 in. No bars will be necessary if the
rings are so pinned that the openings
will not come opposite the ports. (b)
Compression space should be 15-16 in.
This will give you 83 saounds compres-
sion. More than this will probably cause
premature ignition. We do not believe
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that the inside flywheel will wotk suc-
cessfully in a two-cycle engine, as it will
be difficult to get sufficient crank-case
compression. (d) Place the compression
relief cock at }4 stroke. (c¢) Make the
inlet for a 14 in. pipe tap and use an or-
dinary relief cock. (i) Probably from
some of the manufacturers of igmition
dynamos. (g) There are a number of
compensating vaporizers on the market.
A few of them are the Schebler, the new
Kingston, the Daley, the Holley and
many others. (h) About 1 in. diameter.
A 114 in. would be necessary for the
larger engine. T{i) Not necessarily, but
the circulating pipes should be about
fwice the size required for forced circu-
ation.

(a) A three-cylinder marine engine -
turned 250 r. p, m. with 2 make and
break of spark, It was changed to a
jump spark and then turned 20 revolu-
tions faster than had ever been possible
with a hammer-break spark. What is the
cause? (b) A four-cylinder automobile
engine with jump spark turned 800 r. p.
m., Tunning on the battery. When the
dynamo was switched on there was a
marked increase in the speed—about 40
or 50 revolutions. I should judge. All the
conditions were the same as with the bat-
tery. Will you kindly give an explana-
tion of the above in your next issue?

A. D. D, Portland, Ore.

(a) The only answer to this guestion
seems to us to be that the spark was bet-
ter located with the jump spark, and
hence gave a quicker ignition. Usually
there is not such a great deal of differ-
ence in the performance of an engine
with the different systems, except that
the average make and break, as used on
stationary engines, will not stand a high
speed, although the make and break sys-
tem, when carefully designed, can be
used at as high a speed as a jump spark.
(b) In this case the dynamo evidently
gave a2 lower spark and thus increased
the speed of ignition. Changing the
speed of ignition means that the flame
gets a better start and advances more
rapidly to the limits of the mixture. It
has often been found that with a storage
battery and dynamo combined, used on
an automobile, the automobile would run
faster with a dynamo
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DEAN GAS ENGINES,.

The Dean-Waterman Co., of Coving-
ton, Ky., manufacturing Dean gas and
gasoline engines, has recently added to
its line a 35 H. P. single cyinder hori-
zontal engine, which is illustrated here-
with,

This engine is notable for several fea-
tures resulting in marked simplicity, It
is of the four-cycle type, and all four op-
erations of the cycle are directly con-
trolled by a single side shaft, which is
actuated by the crank-shaft through
close-fitting spiral gears. At the extreme
end of the side shaft is the governor, As
the governor weights are thrown out by
the revolving shaft they draw back the
governor cam until it misses contact with
the roller bearing on the gas valve stem
which controls the supply of fuel to the
engine, thus saving every charge not nec-
essary to keep up the full speed of the
engine. The slightest change in speed
will bring the governor cam again into

contact so as to admit a charge of gas
and air, or gasoline and air, into the mix-
ing chamber,

From this mixing chamber the fuel is
sucked into the cylinder, the inlet valve
being opened by a cam on the side shaft
and then the charge is compressed by
the return stroke of the piston. The re-
volving side shaft has now raised the ig-
niter post to the hicglh point on the ig-
niter cam and caused the stationary and
loose electrodes of the igniter to connect
—they are separated by the sudden fall
of this post from the high point of the
cam and a spark is made, igniting the
charge. At the end of the resulting power
stroke the exhaust valve is opened by the
next ¢cam on the side shaft, thus the cyl-
inder is cleared of burnt gas and the
cycle is completed.

It will be observed that each operation
is effected directly by its particular cam
on the side shaft, and these cams are

The Dean Gas Engine.
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carefully adjusted and securely pinned in
the factory so that each operation must
occur at the proper time in the cycle of
operation. Moreover, all the parts are
easily accessible and so definite in their
action that their purpose is apparent
even to one quite unfamiliar with gas
en%_ines.

he company operates its own foun-
dry, thus securing castings of superior
quality especially adapted for gas en-
gines,

Both the inlet and exhaust valve boxes
are cast on the cylinder, and special at-
tention has been paid in the designing
of this engine to make it possible to re-
move various parts for examination,
when desired, without disturbing the bal-
ance of the engine. Very accurate ad-
justment for the connecting rod bear-
ings have been provided, and the main
bearings are of phosphor-bronze-

The smaller size of Dean. engines hav-
ing proven successful in the past, their
general design has been followed in the
35 H. P. shown herewith. We had the
ﬁportunity of seeing the first of the 35

. P. engines given,its initial test, which
proved very successful.

The engines operate on either gas or
gasoline and may be equipped for both
so that a change from one to the other
fuel can be made instantly without stop-
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ping the engine. Another feature is the
ease in starting, for even the largest sizes
can be started on compression without
any starting apparatus whatsoever, and
without the long and laborious turning of
the fly wheels necessary in many other
designs.

Dean engines are made in various sizes
from 2 to 35 H. P. in the single-cylinder
type, and in the double-cylinder type to
70 H. P. [Each engine is thoroughly
tested before shipment and amply pro-
tected by the guarantee of the manufac-
turers. However, the greatest guaran-
tee that can be made for any engine is
the satisfaction that its users get from
its use.

There are many Dean engines scat-
tered throughout the country giving
thoroughly satisfacto? service under
varying conditions and in all classes of
work, for these engines prove their
marked economy as well for farm use as
for that most exacting service, electric
lighting, and many of the engines are in
operation among butchers, bakers, print-
ers, woodworkers, machine and black-
smith shops, etc. The company issues,
in addition to its well-illustrated cata-
logue, a booklet giving the names of
users in many lines of industry, and tes-
timonials from a large number of its cus-
tomers,

GAS ENGINES FOR WATER WORKS SERVICE.

Water works officials in many localities
are devoting some attention to the consid-
eration of the question whether the substi-
tution of gas or gasoline engines for those
operated by steam in water pumping serv-
ice might not resuit in a much greater
economy by materiailly reducing coal bills
and other expenses incident to the methods
now in vogue. The employment of gas
and oil engines in connection with the sup-
ply of water in Germany has developed to
a considerable extent. Ten years ago only
the steam engine was considered available
for pumping, when a suitable water power
could not be found, but today engineers in
that country are no longer so restricted, but
are able to use gas engines for such work.
There are at present in Germany about 100
pumping plants in water works operated by
gas or oil engines. In those cities and

towns where it is impracticable to operate
the motors with the ordinary lighting gas,
they can be run by gasoline and petrolenrm.
The leading advantage of the gas engine is
that it needs no boiler or chimney, and thus
saves space—an important matter in some
places. As regards safety and durability, it
is equal to the. steam engine, while so far
as superintendence is concerned the gas en-
gine has the advantage., One man can look
after a number of motors and pumps if ar-
ranged in a single room, and his duties are
not difficult, consisting, principally, of start-
ing and oiling. A steam plant of moderate
size requires an engineer and fireman, and,
possibly, a coal handier. Another advan-
tage of the gas engine is its availability for
immediate service. The largest pumps can
be put in operation in four or five minutes,
which is of great importance in case of fire
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or extraordinary demands for water, This
also warrants the construction of smaller
water towers, since the engine supplying
themn can be run intermittently, as often as
desired, without any loss of gas during the
time it is not in operation. Steam pumps
can only be kept ready for use by maintain-
ing a fire under the boilers all the time,
which necessitates a constant expense for
fuel and attendance. These considerations
also point to the value of a gas engine as a
reserve in a steam plant that runs normally
at or near its maximum capacity. Pump-
ing by gas engines is also advantageous to
a gas plant, as the harder pumping occurs
during the daytime, when the demand for
gas is otherwise slight, while less water is
required during the evening, when more
gas is needed for illumination,

From a paper read at a meeting of Ger-
man gas and water engineers, the follow-
ing brief references to a few of the pump-
ing plants operated by gas engines arc
abstracted : .

The authorities of Duren selected gas en-
gines in 1884 to operate the new water
works, being the first to introduce the sys-
tem. The innovation made a wide impres-
sion, and in the same year the city of
Cuedlinburg replaced its steam pumping
plant with one operated by gas engines.
In 1886 Rottweil and Coblenz made the
same change. Furth and Peirre followed
in 1887 and Calsruhe and Munster in 1888
—the last employing producer gas, because
iluminating gas was not supplied easily.
These early plants have now been running
a number of years with satisfactory re-
sults. According to a report of the éucd-
linburg water works, the cost of fuel for
raising a million gallons of water was about
$18.12 with coal and about $9.68 with gas.
The water works of Carlsruhe offer an ex-
ample of the advantageous union of steam
and gas pumping plants. The former is
the older, and the gas engines are installed
within an annex to the building in such a
manuner that all the machinery is in a sin-
gle room and under the supervision of one
engineer. The increase of the plant by two
gas pumps has required no addition to the
number of employees, and but a slight in-
crease in the extent of land occupied. The
water level of the section and the limited
available space led to the selection of deep,
vertical pumps. The ground flcor of the
annex is only 54 feet by 33 feet. It con-
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tains two sets of pumps, each of a capacity
of 55000 gallons per hour, raised to a
height of 154 feet. The two so H. P. en-
gines make 140 r.p.m. and the pump
cranks 38 revolutions, The pump pistons
are 134 inches in diameter and have a
stroke of 32 inches. From the air chambers
common to both pumps a 2c-inch pump
leads to a junction with the force main of
the steam plant and with the 24-inch pipe
to the water tower. An 18-inch pipe branch-
es out from the first-mentioned line be-
tween the air chamber and the junction,
so0 that water can be pumped through it
directly to the distributing pipes, if so de-
sired.

In all these early plants the power was
transmitted by means of gearing, and,
though this has served its purpose, an at-
tempt has been made in more recent plauts
to avoid its use, especially because of the
troublesome noise. The gearing was prin-
cipally necessary on acconnt o% the great
difference in rotary speed of the motors and
pumps. In recent years there has been an
essential improvement in the construction of
pumps, and there is no longer any difficulty
in securing power putmps which will run
at 6o to r.p.m, without jar or noise,
In comparing the duties of steam pump
plants the number of foot pounds of work
done per unit of fuel burnt is often taken
as the basis of comparison, and in gas en-
gine pumping plants the number of foot
pounds per cubic foot of gas may be used
similarly. The variation between the ther-
mal value of illuminating gas in different
cities is probably less than that between
the thermal value of different coals, so that
the comparison on this basis is probably
more accurate than that of steam pumps.—
Water and Gas Review.

The oldest installations of gas engines
operated with coke-oven gas in Germany
are said to be those of the Altenwald
Kokerei in the Saar district and at Skal-
ley in Oberschlesien, which have been at
work for ten years. A large number of
similar installations have, however, been
erected in recent years. The Ruhr coke
making district is taking the lead in this
application of the waste gases to motive
power purposes; and installations aggre-
gating 6,000 H. P. are now in course of
erection.
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London expects to have 500 motor omni-
buses operating in its limits within a
year.

There are about 270 automobiles in use
in East Flanders, the most popular ma-
chines ranging from 12 to 26 H.P,

During the last three years the maxi-
mum speed of automobiles has increased
from 63 to 104 miles per hour.

We have known of gas engines being
used to run creameries, churns, etc., but
the latest adaptation of this power is to
run a suction apparatus for milking the
COWS,

The motor lifeboat is a possibility which
ofters special advantages to the designer of
a successful boat. There are particular dif-
ficulties to be overcome in producing a suc-
cessful one, and the article in this issue
presents some of these features very clear-
lv. Intelligent care and successful opera-
tion of the engine usually go together.

Mr. Dugald Clerk does not think that
the manufacturers of automobile engines
have paid as much attention as they should
to the fuel economy of their engines, and
rightly calls attention to the fact that fuel
economy means not only decreased cost of
running, but also a greater mileage per
unit of storage capacity. Many an auto-
mobilist wishes his engine had been more
efficient in the matter of fuel consumption,
when he finds himself a few miles from ad-
ditional supplies with an empty tank,

To FPersone

An English automobile has a ring fixed
to the under side of each overhanging
valve box, Into this ring is arranged to
hook a rod, to the lower end of which
is pivoted a lever., One end of the lever
is formed as a fork and the other a han-
dle. The fork is to catch under the valve
spring, 30 that by pressing the handle
end the tension can be removed from the
cotter and its removal greatly facilitated,

Cincinnati is not, we believe, consid-
ered particularly strong against the au-
tomobile. But here and there in every
city there are people who look upon an
automobile as a wild beast of some sort,
rather than a machine which will event-
ually revolutionize our systems of trans-
portation, and accomplish economies
never dreamed of a few years ago. One
of these opponents of the automobile was
recently heard to say that if he had his
wav every automobile would be com-
pelled to go at a rate of not more than
a mile an hour, to prevent the terrible
accidents which are happening. Such
people as this do not, as a matter of fact,
know the real figures on the relative
number of accidents caused from various
sources.

Some time ago there was published in
London statistics of the number of acci-
dents which had occurred during a vear
in the metropolitan district, caused by
motor cars, motor cycles, horses and
horse-drawn vehicles,

These are given in the accompanying
table and speak for themselves:

or To To Fersons — Nature of socident —
Causs Property Property Persons Injured Alight Baerious Fatsl
Motor Cars .......... | 1,624] 1,281 462! 510 424] 73 13
Motor Cycles ......... 193 94 120 130 108| 18 4
Horses ......... feaeen 445 147 332| 337 280 49 8
Horse-drawn Vehicles..| 22,113| 16,283 7,327 7.584] 6,552 842 190
Total ........... | 24.375] 17.805] 8.241' 83561 7,364 o8z 215§
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THE TESTING OF GASOLINE ENGINES.

In a lecture recently delivered before the
members of the Automobile and Cycle En-
gineers’ Institute of Birmingham, Mr. Du-
gald Clerk said he thought they were all
agreed that improving the thermal ef-
ficiency of the %'asoline engine was a de-
sirable object. It was often said that the
cost of gasoline formed so small an item in
the cost of running a motor car that it was
not worth while troubling so much about
the thermal efficiency, or the amount of
power that you could get from a given
amount of heat in the form of gasoline.
The steam car people, especially, used an
argument like that, because they con-
sumed, of course, so much more gasoline
for a given power and a given mileage than
the explosion or interpal combustion en-
gine people did. He thought, although the
cost of gasoline was not a large part in the
cost of keeping up a motor car, as he knew
in his own experience, it was desirable to
reduce the consumption of gasoline for
many reasons.

The first reason was that in an efficient
engine you had less heat to dispose of,
Apart altogether from the question of
monetary economy, or heat economy, you
had less waste heat to dispose of, and that,
of course, meant smaller radiators, less
trouble with water circulation, less gasoline
to carry, or a greater distance on the same
amount carried. Then the further point
came in that if you used less gasoline you
were in the direction of having a much
more durable engine. Generally, you had
less trouble all around if you had an en-
gine that used as much as possible of the
heat entrusted to it. The exhaust es
also were less in volume, and you had less
smell. These were all points which showed
that from the practical point of view it
was desirable for the motor car manufac-
turer and the engine builder to go into the
question of the thermal efficiency of the en-

ine. He did not intend to go into the me-
chanical details of these engines at all. Of
mechanical details they got ample partic-
ulars very fully and ably reported in the
motor and engineering journals, which
nowsdays were full of mechanical details.
And, again, many of them were motor
manufacturers and knew all about their
own engines much better than he did.

What he wished to advocate was more test-
ing of the engines, or, at least, if more test-
ing of the engines in the engine builders’
places prevailed than he knew of, more
publication of the results of tests made fer
the general good. The emulation among
gas engine builders was extreme in the mat-
ter of economy, and the emulation had bexn
most effective in reducing the cost of coa
sumption.

In the last twenty-five years the com-
sumption of gas in the gas engine for a
given power had fallen by no less than one-
half. In about 1880 the thermal efficiency
cof the best gas engine, the well-kmown
Otto, was 16 per cent. That was if the en-
Fine got 100 heat units given to it in the

rm of fuel—the fuel was capable of
evolving 100 heat units—the engine con-
verted into indicated work sixteen of these
units, and it wasted the balance, From
1880 to the present day this figure sixteen,
representing the efficiency, had steadily in-
creased, and now in a test he made
recently, an engine of pretty similar size to
the one giving 16 per cent gave an ef-
ficiency of 33 per cent. Now, seeing that
the competition among gas engine builders
had led to this improvement, he woutd like
to see among the gentlemen who were de-
voted to the automobile engine z similar
emulation, so as to increase their efficiencies
from the present figure to a figure some-
what nearly what the gas engine gave. The
thermal efficiency of an engine, as he had
said, was the proportion of the total heat
given to that engine in the form of fuel
which was converted into mechanical work
in the engine cylinder.

To enable one to compare different en-
gines, one should have some notion as to
what thermal efficiency could be obtained
under given conditions, assuming that all
the practical heat losses of an engine were
absent. Many years ago, in 1882, he went
into this subject rather carefully, and ever
since many of them had been working upon
it pretty continuously, and now it was very
generally accepted that they could deter-
mine the ideal thermal efficiency of any
engine if they knew two things: the stroke
of the engine and the combustion space in
terms of the stroke. Suppose they had an
engine, and the space swept by the piston,
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plus the clearance, was equal to ten units
of any kind. If the combustion space was
2.5, the ratio was one-quarter of the total.
The ratio, therefore, would be one to four.
A combustion space of two would give a
ratio of one to five, and so on. It had been
thoroughly established that if an enginc had
no heat losses, and ali the heat additions
were made in the manner prescribed by the
ideal conditions, they could calculate the
efficiency from these proportions only. He
had a table which had been calculated in
that way:

1 1
_ E _ B
R R
1-8 .36 1-10 61
1.2 J24¢ 1.7 56
14 .. .. 43 -2¢ .. .. .7
1- I 110 .. .. .85

If the compression space was equal to
haif the total volume, the efficiency of an
ideal engine carrying out the cycle that
they all used would be .246. Of every 100
heat units 24.6 would be converted into in-
dicated work. Of course, no engine had
ever been made where the compression
space was only 1-100 of the total volume.

Referring to an ordinary indicator dia-
gram, the lecturer said that in the ideal en-
gine they were supposed to add to their
heat while the piston was at the end of the
stroke. uand to expand without loss or gain
of heat, and thus to discharge exactly at
constant volume. Now in an engine of
that kind with different compressions they
had different diagrams, and if they calcu-
lated from the compression effect they
could determine what would be the ef-
ficiency of each of the curves without any
other consideration than the clearance vol-
ume., It was arrived at, but they could
take it that that was exactly what was ac-
cepted among scientific men, Now, of
course, efficiencies like that would be very
little use in practice, unless one had some
way of comparing the practical engine with
this ideal engine. Well, in the gas engine
of ordinary construction a great deal of
study had been devoted to finding out ex-
actly what the heat losses were, and how
near they could approximate to this par-
ticular figure. As a result of these studies
it was found that in an engine where they
had a cylinder, say from five to eight inches
in diameter, and the speeds of ordinary gas
engines working, viz., 200 to 250 revolu-
tions. they could get the actual efficiency
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from the ideal by multiplying (for that
particular size of engine) by .6, Thus sup-
pose that he had a practical working engine
with a compression space one-fifth of the
total volume, the idea] efficiency of 288, or
28.8 per cent of the whole heat given to the
engine, and this was found to be a very
close rule indeed. If they found that the
efficiency was less than this, they would
know there was something wrong. If they
took a large engine with the same compres-
sion space, sav, 14-in. cylinder and 22-in.
stroke, they would muitiply by the figure
.7, which meant that the engine in practice
would give 33.6 per cent. Intermediate
sizes came between .6 and 7. The gas en-
gine builders had used this rule—at least
he and many others had—for a long time
for the purpose of finding out whether they
had made any mistake in a new design.
Generally they knew if the figures of ef-
ficiency came below these figures with these
particular compressions that they had done
something wrong,

Now, %or the purpose of studying how
far the gasoline engine builders had ad-
vanced, he got his partner to go down to
Birmingham to the Wolseley Company,
who were good enough to place at his dis-
posal one of their 6 H.P. engines, and as-
sisted him in every possible way to make a
very careful test of that engine. From the
results he found this, that with this Wolse-
ley engine at full load the actual indicated
efficiency was .19. They took the indicated
efficiency from the brake, plus an allowance
for mechanical efficiency—a reasonable al-
lowance. And .19 was a very good ef-
ficiency for a little engine—an exceedingly
good efficiency indeed. That was at full
load. They took the same engine and test-
ed it at three-quarter load, and the ef-
ficiency rose to 20 per cent, showing that
the maximum load was not the point of
maximum efficiency. Now they had got
the exact clearance space of that engine,
and they had calculated from the formula:

{1}0.41
E—‘L_.. R
R

1f they wanted the ideal efficiency all they
had to do was to take the expression 14,
raise it to .41 power, and take that from 1.
Calculating in that way they found that the
ideal efficiency of the Wolseley engine was
43 per cent. Now if they divided 19 by 43,
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they would find they had 44, the efficiency
ratio. Now that told a tale at once.

It told them that the gacoline engine
builders had not yet succeeded in coming
up as closely to the ideal conditions as the
gas. engine builders. If they had they
would have had an efficiency very much
greater than 1g or 20 per cent.

Before he went on to say anything about
what that would be, he would like to sug-
gest that gasoline engine builders should
make a little more elaborate tests than he
thought they did. Gas engine builders were
always making tests and trying to beat
their neighbors by 2 or 4 cubic foot, and
he would like to see the gasoline people
fighting about a drop of gasoline, He
would suggest that they should first make
brake tests. Some of them, perhaps, used
the Prony brake, but the kind of arrange-
ment he was in favor of was a rope brake
on a hollow rim. It was a very bad thing
to put a rope brake on a flywheel. Mr.
Clerk proceeded to draw on the blackboard
a section of a hollow rim bolted to a fly-
wheel, the rim being hollow both in its in-
ner and outer periphery. He explained
that if they put a rope brake on that with
two turns of the rope, and ran a little
water inside the hollow rim, the cehiri-
fugal force kept the water always cling-
ing to the periphery, and every part of the
rim was covered in that way with water,
and there was no difficulty in keeping it
cool without any mass of water. Another
advantage was that the rope brake did not
vibrate, The Prony brake was a little apt
to vibrate, and the spring readings were not
quite accurate, .

The next thing was the indicator, and
the indicator for the gasoline engine was
a very difficult problem, indeed. The or-
d.’ma?' indicators were practically of no
use for gasoline engine work., The indi-
cator, however, was not so important if
they had a brake; that was the first thing
they wanted,

Then they wanted to have a calorimeter
for determining the heating power of the
gasoline, )

One of the first essentials of gasoline
engine testing was to get the exact num-
ber of units of heat a ?iven quantity of
gascline would give. It was quite im-
possible to try and reason about an en-
gine unless they knew exactly how much
heat they were giving. He would strong-
ly impress upon gasoline engineers the
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desirability of testing the gasoline in that
way. They would have found that an en-
gine ran very well with a given gasoline,
and would not run so well with another
gascline, and one reason was that the
heat given might be higher or lower, and
the vaporisation perfect or imperfect, and
they would see they wanted to know
what was the heat volume. Then the
fourth thing was to have the heat flow
from the water jacket. They wanted to
run the water through the jacket, and
run it at a very constant rate, and then
take the temperature difference between
the water flowing in and the water flow-
ing out. In that way they got the heat
going through the jacket, and could de-
termine the ratio lost due to that.

Then a new arrangement had beeen in-
introduced which had been used by a
committee at the Institute of Civil Engin-
eers to determine the thermo-dynamic
standard for all kinds of internal-combus-
tion engines, and they had been develop-
ing an exhaust gases calorimeter, s0 in
that way they could measure every heat
quality ; they did not leave anything to
be measured. In addition to these things,
to make the test valuable from the scien-
tific point of view, and the reasoning
point of view, it needed, of course, the
principal measurements of the engine,
speed of rotation and especially (an im-
portant thing) the volume of the clear-
ance space enabled them to calculate the
ideal efficiency. Now, if this Wolseley
engine he had been testing had been rela-
tively as efficient as a small gas engine
of not much larger cylinder, say s-inch
bore by g-inch stroke, running at a slow
speed, the Wolseley engine, which had
an efficiency of 20 per cent as the high-
est, should have had an efficiency of
.43 x 6 equals 25.8. That meant that in
this gasoline engine there was a greater
loss somewhere than was incurred in a
gas engine. One at once asked oneself
why was this? Why was the efficiency
not higher, and how could one alter the
engine to make it higher. All he could
tell was that it was not possible to pre-
dict that: there was verv little recorded
at present of the conditions under which
the consumption varied in gasoline en-
gines, He could tell them that there
were certain general conditions under
which every engineer outside the gaso-
line engine people had accepted:
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1. High compression; as high as they
could get without pre-ignition.

2. Minimum cooling surface to which
the flame is to be exposed.

3. Shortest time of exposure.

4. Lowest flame temperature consis-
tent with rapid ignition.

First he would like to say a little about
- the shape of the compression space as
bearing upon the question of economy.
The Wolseley engine happened to have
an exceedingly good compression space,
which followed very closely the lines of
a first-class gas engine. The piston came
very nearly clear up to the end of the
cylinder, and the space was a simple rec-
tangular aperture,

ther things being equal, the engine,
with a space having the two valves on
each side of the cylinder, although ver,
mechanically convenient, was at a disad-
vantage from the point of view of sur-
face.

It had always been found in gas engine
construction that to have the inlet valve
opposite the exhaust valve was not an
economical arrangement, They have nev-
er got so good economy when they had
the gases from the inlet valve pouring
against the exhaust valve. It reduced
the economy of the engine by increasing
the temperature of the gases entering the
cylinder. The consequence was that most
modern gas -engines were constructed
with the exhaust valve at the bottom of
the cylinder, and the inlet valve as far
away as possible. It was a puint which
was nat much attended to in gasoline en-
gines yet, He did not wish them to
think for a moment he was finding fault
with gasoline engine builders, because he
admired very much the beautiful, ingeni-
ous mechanical features, and the builders
of slow engines had a great deal to learn
from the results that had been obtained
from gasoline engines. He had no doubt
that by properly going into these mat-
ters experimentally, by a series of tests
made hy the builders interested, they
would soon come to a standard type, as
they in the gas engine business had come
to. They would never get to a firm
standard with high efficiencies until thev
experimented a little more in the way of
testing engines they had. The main
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point at which it seemed to him the
line engine slightly failed was in the fill-
ing up of the cylinder. In gas engine
construction they found it necessary,
even at the moderate speeds at which
they worked, to hold open the inlet-charg-
ing valve mechanically, considerab
over the point at which the crank termi-
nated its stroke, almost until the crank
had got 40 degrees over the stroke, and
in that way they made sure that they
filled up the cylinder and got a full
charge. It was very impcrtant to begin
at the charging end—to get the cylinder
properly charged with as cool a mixture
as they could charge it with, consistent
with keeping the gasoline in a vaporized
state, Of course, they must fill up the
cylinder as much as they possibly could,
and keep it as cool as they possibly could.
To do that involved inconsistent condi-
tions, as they wanted to make the charge
cool and keep the cylinder warm. All
they could do was to make a practical
compromise. In gas engines the best
economy was always attained with the
cylinder at about 80 degrees Cent. But
if they arranged their valves so that the
Eascs heated as they went in, they would
nd that the economy dropped very rap-
idly. It seemed to him, from what he
had seen of their gasoline engines, that
they did not get the full charge that they
got in the gas engine cylinder, and that
they also tended to overheat the charge
as it entered. After they had got their
charge, not full and overheated, to get
2ll the power they wanted out of their
engines, they tended to use too high in-
ternal temperatures. Now if they had
the mixture heated when it should be
cool, and they wanted the power of the
engine, they tended to press the tem-
perature up to the highest Jsossible point
that the engine would stand without pre-
ignition. In gas engines they had found
it was a very much better thing to lower
the temperatures, and in getting the high-
est economies that he had ever got, he
dropped his upper flame temperatures
from the usual 1,700 degrees Cent. to
about 1,200 degrees Cent., and by taking
care to fill up the cylinder one got just
as good average pressures on the low as
at the high. He would have liked to go
into the question of efficiency of these
engines at light loads, but that was rath-
er a long story.
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WHY CYLINDERS MUST BE COOLED,

—

If the ordinary owner or maker of a
gasoline engine is asked why the cylinder
must be cooled he may say that it is neces-
sary in order to permit of proper lubrica-
tion, or to prevent preigmition. But the
chances are that he will reply that the cylin-
der must be cooled to prevent heating and
expanding the gases after they have en-
tered the cylinder, or simply that it is nec-
essary to cool the burned gases. He seems
to think that the heat of the explosion
should be dissipated as rapidly and as com-
pletely as possible, and that the cylinders
should be kept as cold as possible all the
time.

Nothing could be farther from the truth.
As a matter of fact one of the greatest ele-
ments of loss and inefficiency in the gaso-
line engine today, especially with small
units, is the loss of heat through the walls
of the cylinders. The heating and expand-
ing of the gases is the very life of the mo-
tor. Without the expansion the engine
would stop, and without the heat the ex-
pansion would disappear. If the heat is
extracted too soon the efficiency is im-
paired.

The heat and consequent expansion of
the gases in the cylinder are caused by the
combustion or chemical combination of the

soline vapor and air in the cylinders;
but if the heat is removed as soon as the
chemical combination takes place there will
be no pressure to start the piston in motion.

Gasoline is a compound of carbon and
hydrogen, or a mixture of several similar
compounds. This, in a state of vapor or
gas, is mixed with air consisting of one
part of oxvgen and four parts of nitrogen.
The hvdrogen and carbon in the gasoline
combine with the oxygen forming carbon
dioxide and water leaving the inert nitro-
gen as before. If the products of this com-
tustion are cooled and their volumes
measured at the original temperature, it
will be found that there has been hardly
any perceptible change in volume. Ac-
cording to Avogardo’s law, the chemists
tell us, we should find the following state
of affairs: 1 volume gasoline plus 11 vol-
umes oxygen and 44 volumes nitrogen
equal 7 volumes carbon dioxide and 8
volumes water plus 44 volumes nitrogen.

Fifty-six volumes become fifty-nine vol-

umes, But if the temperature is brought
down below 212 deg. Fahr. the water vapor
condenses and removes the eight volumes
of water, leaving the resulting products of
combustion occupyi%& less space than the
original mixture, ith the heat of com-
bustion left in, however, the volume or
pressure are enormously increased, and it is
from that increase that the motor derives
its power,

So one can readily see the importance of
not cooling the gases, but of keeping them
hot till the end of the stroke, and then per-
mitting them to exhaust into the open air.
For this purpose the cylinder walls should
be kept hot, instead of being cooled. In-
deed thousands of motors are in every-day
use which depend entirely for their pres-
sure upon the gases heated inside the cylin-
der by means of a hot cylinder head. In-
stead of being cooled by water jackets the
cylinders are heated by flame jackets, The
well-known Ericson and Ryder hot air en-
gines are examples.

S50 much for the erroneous notion that
the exploded gases should be immediately
cooled.

The attempt to prevent the heating of the
gases admitted to the cylinder, is also a
mistake, In the hot-air engines just men-
tioned the only source of power is that ob-
tained by heating the gases after they are
admitted to the cylinder and somewhat
compressed. The gases (air) are made to
pass by the hot end of the cylinder or
through a heater connected therewith called
a regenerator, which heats and expands the
gases and thereby drives the piston back, to
draw in a new czarge, with power to spare.
If the cylinder head of an ordinary gas en-
gine could be kept red hot from the outside
the engine would run on a supply of cold
air alone, It would become a hot-air en-
gine. The heat cvcle would be as follows:

(1) Draw in a charge of cold air.

{2) Compress the air against the cylin-
der head,

(3) Air becomes hot, expands, and
drives back the piston.

(4) Hot air expelled to make room for
new charge.

In the gasoline engine the heat is intro-
duced into the cylinder by combustion of
the pases themselves, which is a conveni-
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ent and quick method of heating them. But
if a hot cylinder head would heat them as

rapidly and as conveniently and at the right '

time, it would answer as well. So we need
have no fear of heating the gases after they
have once been compressed in the cylinder.
It is rather to be desired than feared.

That leaves but two reasons suggested
for cooling the cylinders—to prevent pre-
ignition, and to permit lubrication, and
these, it seems, are the true and only rea-
sons why the cylinder should be water-
jacketed at all.

Pre-ignition can occur only when some
part of the cylinder is left so hot by one
explosion that it will ignite the following
charge prematurely. The only parts that
are likely to become so hot are the parts
about the exhaust valve. The makers of
hot-air engines who desired to heat their
gases found that only a thin layer of air
could be rapidly heated even by a red-hot
plate; and the converse of that prop-

osition is also true. Only a thin
layer of gas will impart its heat
to a neighboring plate. The rest of

the gas will retain its heat quite a
length of time. But at the narrow open-
ing of the exhaust valve, where all the
gases pass in thin streams, a great propor-
tion of the heat will be imparted to the
metal parts, and if the temperature be-
comes high enough the next charge may be
ignited before the proper time. This dan-
ger, however, is not nearly so great as is
commonly supposed, A very small flame
or spark will ignite the gas mixture, but
not a red-hot piece of iron. If a lighted
match is thrown into a pan of gasoline it
will take fire; but if a lighted cigar is
thrown into it the “coal” will be guenched
almost as rapidly as by water. The writer
has several times had a leaking spark plu
get hot from the ‘‘exhaust” throug
the leak, and yet no pre-ignition occurred.

Some of the early stationary engines ex-
hausted first through a port, which the pis-
ton uncovered at the end of the stroke, like
the exhaust port of a two-cycle engine.
This left very little of the hot gases to be
driven out through the regular exhaust
valve, and kept it comparatively cool.
There scems of late to be a tendency to re-
turn to this double exhaust, notably in the
Peerless and Knight engines. Tt removes
much ,of the danger of pre-ignition,

There remains to be considered the mat-
ter of lubrication, The temperature of the
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cylinder walls where the piston travels
must not be so high as to decompose or
carbonize the lubricating oils—for as yet
nothing has been discovered to take the
place of oil. Heavy cylinder oils can be
obtained that will not carbonize till the
temperature reaches 400 or oo deg. Fahr.
(lead melts at 6oc deg.), and that part of
the cylinder within which the piston travels
back and forth must be kept below that
temperature if lubrication troubles are to be
avorded, While, as stated above, heat is
concducted but slowly from one layer of air
to another, it is congucted rapidly from one
layer of metal to another, We find, on ex-
amination, that the lower end of the pis-
ton, nearest the shaft, soon becomes very
nearly as hot as that part in contact with
the hot gases. Whatever heat is imparted
to the upper end of the piston is conducted
rapidly throughout its body, and also to the
cylinder walls with which it comes in con-
tact. Therefore the entire piston travel
should be cooled, and no more, because that
is the only part that requires lubrication.

This, we know, is contrary to the practice

of the early engine builders, They jacket-
ed the heat of the cylinder and not the side
walls. At the present day makers jacket
the side walls anyway, and sometitnes leave
the head unjacketed.

In the matter of the shape of the com-

bustion chamber, too, a gradual change can
be observed, owing to a better understand-
ing of the heat problem. Formerly, for
convenience ot other reasons, the inlet and
exhaust valves were frequently located on
opposite sides of the cylinder, in separate
chambers. This gave ample opportunity
for a tremendous cooling of the gases,
which at that time was considered desir-
able, and caused a great decrease in the ef-
ficiency of the engine, Later builders made
the cylinder head more compact and placed
both valves in one chamber on one side of
the cylinder. They extended the water
jacket down the sides of the cylinder, but
only partially covered the piston travel.

In several 1905 engines, for example the
Welch and the Knight, the cylinder head is
made hemispherical, and there are no valve
chambers whatever. The valves open di-
rectly into the sphere, Even the piston is
hollowed out to complete the spherical
shape of the combustion chamber, for, of all
geometrical figures the sphere has the
greatest volume enclosed within the small-
est surface; a spherical combustion cham-
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ber, therefore, will admit the greatest vol-
ume of gas with the least surface to cool it.

A supplemental exhaust is opened or un-
covered by the piston at the end of its
downward stroke and permits most of the
gas to escape into the muffler. The regular
valve may well exhaust into the open air,
as it is useful merely to scavange the cylin-
der—and through it escapes but a small
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amount of air, and that small amount is
under no pressure.

There scems to be a tendency to remove
the water jacket from the cylinder head en-
tirely, and locate it around that part of the
cylinder within which the piston travels,
for the main purpose of all cooling devices
is to permit proper lubrication of the pis-
ton.—Antomobile Review.

AUTOMOBILE FOR LAUNDRIES.

At the sixth annual convention of the
Ohio Laundrymen’s Association, held in
Cleveland, March 13 and 14, one of the
topics discussed was: “Is it practical to
employ the automobile for call and de-
livery > The discussion of the subject
showed that the laundrymen of Ohio had
been considering the subject of automo-
bile delivery with considerable interest.
The steam machine was not referred to
in the discussion, which would seem to
show that steam laundrymen do not con-
sider steam delivery wagons suitable,

The electric automobile was at once
pronounced impractical, for several rea-
sons. First, it is not possible, at least
at the present time, to secure an electric
truck built for a load of less than two
tons, which type of truck would cost
$2700. A one-ton truck could be se-
cured, but the purchase price would be
about the same. Now, laundry bundles
are not heavy, and the question of de-
livering this class of work is not so much
one of the delivery of a load, but the
quick and accurate delivery of many
packages,

Another objection to the electric ma-
chine was the time involved in recharg-
ing the batteries. Laundry delivery wag-
ons must cover long routes and be out
for practically the whole day.

The main objection expressed against
the gascline machine was the fact that
there must be many stops to carry pack-
ages from the wagon to the house, etc.
The large cities have ordinances prevent-
ing operators from leaving a gasoline car
without any attendant unless the engine
is stopped. To stop the engine while
getting or delivering laundry and then
to start the engine each time a call is
made is an objection,

The securing of competent drivers was
also mentioned as a difficulty, but as the

-

gasoline machine increases in- number
this difficulty will decrease,

The gasoline car was admitted to do
the work of at least two horse-driven
wagons, to be a most excellent invest-
ment in the way of advertising the laun-
dry and to answer better than any other
type of car the needs of the laundry for

elivery. And the opinion of the laun-
drymen seemed to be that if the above-
named objections could be overcome in
some way the gasoline delivery wagon
would prove an ideal machine for the
laundry.

Omne thing that was not discussed by
the laundrymen was the comparative ex-
pense of gathering and delivering laun-
dry by horse or by automobile, The cost
of delivery by horse was taken up at
one of the sessions merely to compare
notes on the cost to the laundry of main-
taining a collection and delivery system.
The actual cost, figured as a percentage
of the money received for doing the laun-
dry work, varied quite materially in dif-
ferent laundries. While this portion of
the proceedings was stricken from the
minutes, and the writer is not at liberty
to give any figures, these being deemed

ersonal property of the laundrymen, yet
rom the figures given for the cost of this
department it is quite evident in the
writer’s mind that this cost may be ma-
terially reduced by the use of automo-
biles, the reduction being due primarily
to the increased radius of action of the
automobile and the decreased cost of men
employed. From the figures given by
at least one laundryman, the salary of an
automobile operator would be no more
than he is now paying his horse drivers,
while the number of wagons is twice as
many as he would require for an auto-
mobile service, and he also employs quite
a barn service at present.
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AUTOMOBILES FOR DRY GOODS MERCHANTS,

Among the retail dry goods dealers of
the United States, a quarter of a mitlion
strong, a quick, effective, attractive, light
delivery service is most essential,

When a woman buys an article at a
drug store, no matter what it weighs, she
willingly carries it home, If she buys a
spool of thread at a dry goods store she
orders it delivered. If she buys it at 3
o'clock, moreover, she wants it at her
door at 5. The telephone still further
complicates matters with store keepers

Customers living several miles from
the business district call up and order
articles which they want delivered within
a few hours. The store keeper must de-
liver them or lose his trade. So the
store keeper delivers them. He makes
enough profit probably to afford the ex-
pense, but at present he delivers them
by horse and wagon.

An automobilist knows he should not
do this. He should have an automobile
delivery wagon, which would be cheaper
than horses, quicker than horses and bet-
ter than horses in every way.

The only reason the dry goods store
keeper does not use automobile delivery
wagons, according to a prominent whole-
sale merchant, is because they do =not
know the advantages nor the simplicity
of the motor car, g1"he: light gasoline car
is peculiarly fitted for use by dry goods
merchants. Their wares are not heavy
nor large in bulk. Quickness and speed
is what is needed in delivery, not enor-
mous power,

Another point is the automobile’s at-
tractiveness—its novelty. Women in
many cities habitually buy goods from
the firm which has the handsomest de-
livery wagons, so they may have the
envy of their neighbors when the goods
are delivered. is is a fact. Here the
automobile would fill the bill, and it is
only a question of time and education
when the dry goods merchants of the
country will all use automobile delivery
wagons. They must come to it. Instead
of not affording them, they will not ai-
ford to do without them.—Automobile Re-
iew.

MOTOR BOAT RATING.

“M. P.,” which denctes “motor power,”
is calculated by an empirical formula intro-
duced by the Marine Motor Association,
and is rather a measurement of the engine
than an expression of actual horsepower.
The “M. P.” is calculated from the bore
and stroke of the cylinders, taken in con-
junction with the normal engine speed, and
the formula used is as follows:

AXSXR
MP=——"
C
in which A = the total piston area in

square inches, S = the stroke in feet, and
R =ther p. m.

The divisor, C, is a constant which dii-
fers according as to whether the engine
works on the 4-stroke (Otto) cycle or on
the 2-stroke cycle, being taken at a value
of 1,000 in the former case and 600 in the
latter case. To take a couple of instances:
The “M. P.” of a single-cylinder 2-stroke
engine, having a S-inch bore. a 6-inch

‘of 1,000 T,

stroke and a normal speed of 400 r. p. m.,
would be 19.935 (the area of the g-inch
piston) multiplied by 12 (the 6-inch stroke,
in feet) multiplied by 400 (r. p. m.) di-
vided by 600 (the constant for 2-stroke
motors), and this gives 6.5 as the "M, P.”
Similarly, the “M. P.” of a 4-stroke, 4-
cylinder engine, having a bore of 4 inches,
a stroke of 434 inches, and a normal s

p. m., would be four times
12,5664 (the total area of the four pistons)

4%
multiplied by —— (the stroke in feet),
12

multiplied by 1,000 (speed), and divided
by 1,000 (the constant for such an engine);
this gives 18.3 as the “M, P.” It will thus
be seen that the “M. P.” of a gasoline en-
engine does not necessarily bear any precise
relationship to the actual ﬁ H. P. that it is
capable of giving, even at normal speed.
but that it forms a convenient basis for use
in certain boating competitions where no
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actual measurements of B, H, P, can be
obtained officially,

It is interesting in this connection to
mention that a suggestion is now under
consideration for increasing the value of
the constant, C, in the above formula, for
engines using kerosene instead of gasoline.
Such very diverse opinions, however, are
held concerning the relative power capa-
bilities of engines of the same size, em-
ploying these different kinds of fuel, that
the M, M. A, will naturally have a good
deal of difficulty in fixing a value which
will satisfy anything like all their mem-
bers. The fact of the matter is that it all
depends upon the manner in which kero-
sene is employed, as to whether the maxi-
mum output of a given engine is even
higher, or is considerably lower, than when
running on gasoline in the usual way.

Quite recently the rating rule adopted by
the M. M. A, for the boats themselves has
been altered in such a way as to favor boats
of moderate power when competing against
purely racing boats.

The formula as now adopted is as fol-
lows:

J—

pz
Rat.ing"—-—“T+ VL

in which P = the “M. P.” referred to
above, A = the area of immersed midship
cross-section in square feet, and L = the
overall length in feet.

Hitherto, the rating . was arrived at
simply by multiplying the length and the
power together, and then dividing these by
the immersed cross-section, but it has been
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obvious, from the results of the past sea-
son’s racing, that the length of the boat has
relatively little bearing upon the speed as
compared with the effect produced by in-
qmsed power. Now, as will be ‘seen,
higher engine powers increase the rating
very greatly, while greater length has con-
stderably less effect upon it than before,

Curiously opposed to this, is the even
more recent action of the first International
Motor Boating Congress, held in Paris, the
delegates having passed the following
formula for cruisers, viz.:

Length X R

Rating : This rule is to

Displacement,

comes into force in 1906, when it will gov-
ern all international motor boat races tak-
ing plce in that and following year, Rac-
;ng 1ibloats are to be classified solely by
ength.

We notice, too, that the A. C. F, and the
Y. C. F. have now adopted a formula for

determining the “length” of a boat. This
formula is as follows:
L1+L?
L=———where L is the “length” for the
2

purposes of rating, L1 the length of hult
between perpendiculars,, and L# the length
on the water line. Hitherto only the length
of hull has been considered, but, under the
new rule, boats having an overhung bow or
stern will be able to take advantage of their
short water line and enter in a lower class,
so far as ‘length” affects the question.—
Automotor Journal,

TRADE PUBLICATIONS.

Cavanaugh & Darly, 30 West Ran-
dolph street, Chicago, Ill, are sending
out a mailing card showing a new pump-
ing jack.

Marine motors from 114 to 30 H. P,
in single, double and triple cylinder
types, are shown in a catalogue from the
Sterling Engine Co., Buffalo, N. Y.

“The Power Behind the Boat” is the
name given by the Cushman Motor Co.,
Lincoln, Neb., to their motors, which are
shown in a very well printed catalogue
just received.

Catalogue 39 from Patterson, Gott-
fried & Hunter, Limited, 150 Centre
street, New York City, is devoted entire-
ly to blacksmiths’ tools and contains a
very ccmplete list of them.

“The Capital of Pennsylvania is the
Strongest Engine on Earth,” is the title
of a folder received from C. H. A. Dis-
singer & Bro., Wrightsville, Pa. The
half-tones are large and exce}:tionally
clever, so that all of the details of engines
can be seen by the readers. Stationary,
portable and traction outfits are shown.
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The Fay & Bowen Engine Co., Gen-
eva, N, Y., are sending out a catalogue
of their marine engines, accompanied by
some literature relative to English relia-
bility test, etc., which is of considerable
interest.

The April Graphite, published by Jos,
Dixon Crucible Co., Jersey City, N. J.,
contains many hitherto unpublished il-
lustrations of notable bridges and build-
ings in different parts of the world, It
also contains seasonable talks on good
paint and good painting.

“Dean Gas and Gasoline Engines.
What? How? Where? This is the
subject and these are the questions an-
swered by a new booklet issued by the
Dean-Waterman Co., Covington, Ky, A
convenient feature of the booklet is a list
of purchasers of Dean engines, the names
being arranged by trades, so that if one
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wishes to learn where Dean engines arc
in use doing some particular class of
work this is easily accomplished,

‘The new edition of “Hart-Parr Blue
Book,” issued by the Hart-Parr Co.,
Charles City, lowa, contains much in-
formation of value to those interested
in traction gasoline engines, and cooling
by oil. Several types of engines are
shown in the catalogue and we notice a
number of changes in the engines from
last year’s design.

The Brew-Hatcher Co., Cleveland, O.,
manufacture a large line of automobile
parts, specialties and novelties. These
are shown to advantage in a number of
loose sheets which they are sending out.
Among other things there are shown two
cylinder double opposed motors, rated at
16 H, P. and four cylinder vertical 16-
24 H. P. motors.

INDUSTRIAL ITEMS,.

In a recent contest in France a motor
cycle ran 1214 miles on .7 of a pint of
fuel.

McDonald & Erickson, 42 West Ran-
dolp street, Chicago, Ill., are making a
specialty of marine engines sent a dis-
tance of 1,000 miles on fifteen days’ trial.

The Carl Anderson Co., Chicago, 11,
builders of the Gus gas and gasoline en-
gines, have moved into their new large
quarters at Huron and Kin%slbury streets.
Their old plant, located at North Clinton
street, was destroyed by fire some time
ago, but they are now in full running
order.

The Symms & Powers Co., heating and
ventilating engineers of Sioux Falls, S.
D., have added an electrical department,
in charge of Mr. R. R. Keely, M, M. E,,
until recently engineer with the West-
inghouse campanies, of New York. They
will continue in heating and ventilating
work and will take up power station
work, including power generation and
electric transmission in its various appli-
cations, and will also be prepared to take
contracts in sewage and water supply
systems. They expect to do a large
amount of gas engine work.

The Jackson
Co. has change

Mich.) Engine & Motor
its name to The Field-

.Brundage Co., and has increased its capi-

tal stock from $30,000 to $60,000. The
company builds the Miller and the Field
stationary and portable gasoline engines
from 3 to 50 H. P, and will erect a 300
by 60 feet building. The officers of the
company are: President, L. H, Field;
Vice President and General Manager,
W. D. Brundage; Secretary and Treas-
urer, Rayner Field; Sales Manager, C.
H. Rittenhouse.

The New Era Gas Engine Co., of Day-
ton, O., have just installed in their ma-
chine shop a 6o-inch Colburn boring mill,
which is intended to finish flywheels in
almost one operation by the use of four
or five automatic heads, With this ma-
chine the flywheels will be finished as
nearly perfect as is possible for a mod-
ern machine to do in about one-fourth
the time usually required. This com-
pany also expects to install a new cylin-
der boring machine of the latest im-
proved type, which, added to a number
of new machines recently added to their
works, will enable them materially to in-
creage their output and at the same time
build the engines mechanically perfect.
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It is reported that an English firm is
building a 40-foot boat, to be equipped
with a six-cylinder motor of 300 H. P.

Why is it that some people, in comparing
the jump spark and break spark ignitions
will use a $10 coil for the former and an 80-
cent coil for the latter, and then consider
that both systems have been given a fair
trial?

Quite recently in the English House of
Comumons the Secretary to the Admiralty
stated, in answer to questions, that the
Admiralty was conducting experiments
to prove the value of boats powered by
internal - combustion engines, for naval
purposes, but that it was too early to ar-
rive at a definite decision as to their
adaptability.

As a rule, it is a good thing to remem-
ber when an engine stops that the engine
has rum and will run again, unless the con-
ditions are changed. In case of trouble,
it is useless to pull at the engine for a long
time in a vain effort to make it run. The
thing to do is to look around and discover
what has been forgotten, whether the fuel
has been exhausted, whether the ignition
current is good, etc. Once these sources
are examined the cause should be readily
discovered.

The importance of 2 proper grade of lu-
bricating oil is something which many en-
gine users do not realize. They sometimes
think that steam engine oil is good enough
for steam engines, and therefore good
enough for gas engines, While it costs
more money per gallon than gas engine oil,
it is not fitted for the work of lubricating
gas engine cylinders, where the conditions
are so different from the steam engine cyl-
inder. One gas engine expert says that he

has found losses varying from 10 to 1§ per
cent of the power of the engine due to the
use of poor lubricating oils, and we have
seen engines which appeared to be losing
even more power for this same reason.

In contemplating the adoption of a suc-
tion gas producer %or use with an engine
of any given horse-power, it must be borne
in mind that the rated power of engines in
this country is usually based on the use of
gasoline as fuel, or the natural or city gases
comimonly secured. While a gas engine de-
signed and adjusted for natural gas of ap-
proximately 1,000 B. T. U. heat value will
give a different quantity of brake horse-
power when it is operated with city coal gas
of about 600 to 80c B. T. U, yet this is
often done in the smaller units without ma-
terial decrease in power, providing the en-
gine is best adjusted to the new fuel and is
sufficiently large to meet the requirements
of the machinery operated,

But in changing to producer gas we
have a fuel of very much less heat value
than even city coal gas, being in the neigh-
borhood of 150 B. T, U. This means a very
necessary change in the valves, their ad-
justments and the compression. And in
endeavoring to convert, say an 8o B. H, P.
gasoline engine to suction gas, we must
count on considerable less power than 8o
H. P. being developed by the engine. Not
only will the decrease in power be expected,
in view of the nature of the gas, but in the
suction gas plant some power is lost in the
process of sucking the gas through the va-
rious parts of the producer. Various esti-
mates have been made as to the actual per-
centage of loss in power of a given size en-
gine on city coal gas changed to suction
gas. One gas engine expert figures a loss
of nearly 30 per cent, while Mr, Oswald
H. Haenssegen states that it is about 20
per cent,
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BRITISH COAL SUPPLIES.

The final report of the Royal Commission
on coal supplies was issued some time ago.
Their purpose was to find how the coal
supply could be conserved, either at the
mines or at point of use. The scope of the
inquiry covered the resources of the coal
fields, probable duration of deposits, possi-
ble economies, effect of coal exports and ef-
fect of competition in the world’s coal mar-
kets. It is estimated that there are 100,914-
668,167 long tons of coal yet available, and,
at the rate of present consumption, 5,604,
928,507 long tons during the period 1870
to 1903, the proved supply will last for
some time to come,

The consumption of coa] in Great Britan
during 1903 is given as 167,000,000 long
tons,

Mr. Beilby estimated that of this total,
from 40,000,000 to 60,000,000 tons could
be saved by possible cconomies, About
52,000,000 tons were converted into steam
yielding a horse-power per hour for each
§ pounds. He thinks it should not exceed
2 pounds. This waste is due to small, iso-
lated plants, and could be lessened by using
gas engines, but better by central power
stations, The use of economizers, automatic
stokers and mechanical draft is recommend-
ed, as well as analyses of chimney gases
and ashes; also, superheating steam and
use of exhaust steam for heating purposes.
Steam turbines were well spoken of.

They estimated that for every 100 long
tons of pig iron made the waste gases pro-
duced by the furnaces amounted to 1,000
H. P., and if all this were utilized it would
be equal to fromt 2,000,000 to 3,000,000 tons
of coal annually, Coke ovens carbonizing
about 7 tons of coal per day give off waste
gases equal to 40 H. P. when used in 2 gas
engines, The report continues:

(Gas Engines—These are now established
as the most economical of heat motors, and
it is said that if the average steam engine
and boiler installation of today, with its av-
erage consumption of 5 pounds of coal pei
horse-power per hour, were entirely re
placed by gas producers and gas engines.
the 52,000,000 tons of coal, which it is esti-
mated by Mr. Beilby are consumed for
power purposes at mines and factories.
would be reduced to 11,000,000 tons. The

possibility of this enormous economy seems
to be established by results of many trials
by which it is proved that power can be
generated by gas engines in almost anrv lo-
cality and on almost any scale with the con-
sumption of 1 pound of average slack per
1 H. P, per hour. The general introduction
of gas engines and the use of producer gas
could not, therefore, fail to have an impor-
tant effect upon our coal consumption.

At the time when gas engines were re-
stricted to the use of ordinary illuminating
gas the conditions under which they could
be used were greatly limited, but even then
considerable advances were made, The
next step was the successful application of
fuel gas made from coke or anthracite to
the ordinary gas engine, but little real prog-
ress was made until the successful applica-
tion of producer gas made from ordinary bi-
tuminous slack. Even now it can not be
said that the gas engine has reached its
final stage of perfection, and there appears
still to remain a large feld for the attain-
ment of increased efficiency both thermally
and mechanically,

Producers—According to the witnesses,
much economy of fuel results from the use
of producer gas plants, but this depends on
several conditions, especially their size and
their load factor. The fullest economy is
obtained in large plants of 4.000 H, P. and
upwards, with recovery of by-products, in
which case the cost of the coal is balanced
by the value of the by-products; without
recovery of the by-products it does not pay
to put down plant for bituminous coal of less
than, say 100 H. P. On the continent
symall anthracite plants are put down to 10
H. P, and in this country some are in use
of 20 H. P. Up to at least 100 H. P. an-
thracite or coke plants are the most econom-
ical, but as to plants beyond 100 H. P. the
opinions of witnesses differ, some preferring
anthracite plants up to 250 H. P,

As for the quality of the coal which can
be used in producers of the modern type,
any coal which does not cake excessively
will suit if it contains sufficient nitrogen
recoverable as ammonia, Coal with a large
percentage of ash can be used, and, accord-
ing to Mr. Crossley, who has already got
good results from coal with 3o per cent of
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ash, there is no reason to think that 50 per
cent of ash would be prohibitive. [t would
be difficult to exaggerate the importance of
the development of these- gas-producing
processes, which are said to have rendered
practicable the utilization of inferior coal
and have thus enormously increased the
available resources of the country.

1t is in evidence that water gas is a very
convenient fuel, if it is possible to obtain
an ample supply of suitable coke at 2 suffi-
clently moderate price. Compared with
producer gas, it has from 2 to 2.5 times
the calorific }::ower, and, being practically
undiluted with inert constituents, it can be
distributed in smaller pipes.

Ol—The employment of petroleurn in in-
ternal-combustion engines of the gas engine
type is a comparatively recent development,
In their earlier forms oil engines were prac-
tically confined to the use of a highly vola-
tile description of petroieum, such as is now
used, under the name of “petrol” (gaso-
line) for motor cars, motor launches and
submarines. For stationary engines, espe~
cially of large power, ordinary petroleum,
such as is burned in lamps, has long since
teplaced the volatile products above re-
ferred to. The use of these heavy oil en-
gines, as they are called, is rapidly extend-
ing, and the still more recent invention of
Mr. Diesel shows that a very heavy oil and
even crude petroleum can be successfully
employed as fuel in an internal-combustion
engine. To sum up briefly, any description
of petroleum products or crude petroleum
itself can now be made available as a source
of power, provided that suitable appli-
ances are employed,

Power Pmtfuction—Before passing away
from possible economies in power produc-
tion, it is necessary that we should refer
to the savings which the witnesses antici-
pate from the increase of central stations
for the generation and production of power
m bulk. The success already attained by
such stations in America, on the continent
and in the United Kingdom makes it ap-
pear probable that in towns the smaller con-
sumers will in the future obtain a large
proportion of their power in this way. It
is also said that central power stations scat-
tered over the country wherever a source
of power is available, be it coal, water, peat
or waste gas, will attract to themselves largs
users of power,

Hitherto nearly all such stations in this
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country have been worked by steam power,
and, although there are 2 f:;w gas engine
stations, it is stated that they do not com-
pare favorably with steam engine stations
in practice. It is admitted, however, that
gas engines ouglnt to and will in future dis-
place the reciprocating steam engine for
driving dynamos for large power, As we
have already seen, it is claimed for the steam
turbine that it will compete successfully with
the gas engine, It must be remembered
that until quite recently the gas engine had
not sufficiently developed to enable it to be
used for large powers. There are now nu-
merous cases where large gas engines have
proved successful,

Dr. Hopkins, has made an interesting
comparison between steam plants and gas
plants for central power stations. After
giving detailed figures, he sums up in this
way:

“Hhence it appears that such a central sta-
tion as has been described, if equipped with
gas plant, will involve a capital outlay ap-
proximately the same as with steam plant,
and that the fuel consumption, if worked at
full load continuously, will be reduced in
the proportion of 100 to 83, and if with a
load factor of 25 per cent, in the proportion
of 100 to 35. These figures only represent
the actual saving in fuel,

“The economy in the money cost of fuel
is much greater, owing to the fact that coal
can be used in the producers, which can be
supplied at less cost than coal for use in
the steam boilers, proportionately to its cal-
orific value and also to the fact that the re-
covery of the ammonia may be taken as a
direct saving in fuel cost equal, in the case
of coal used in the producers worth $1.70
per ton, to a saving of $1.09 per ton at the
highest price of ammonia sulphate,”

Further advantages claimed for the gas
engine plants by Dr. Hopkinson are that
while they occupy about the same space as
the steam engine, and while the wear and
tear is about the same, the standing losses
in a gas engine are lower, and it requires
much less water.

The Wryland Manufacturing Company,
Williamsport, Pa., are about to establish,
in connection with their other business, a
sales branch to carry a complete line of gas
engines and power transmission machinery,
They desire to hear from interested manu-
facturers,
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THHE GAS ENGINE.

RECENT GERMAN GAS ENGINES.

From a paper read belore the Verein Dautscher Eissobuttenleuts

The first gas engine of high power was
introduced by the Oechelhauser Com-
pany for pumping purposes, but the
credit of the earliest attempt to increase
the cylinder diameter of this type of
prime mover belongs to the Cockerill
Company, which also made the first gas
blowing engine. The practice of cooling
the piston was introduced independently
by Cockerill and Koerting, the latter
firm being also the first to use stuffing
boxes in gas engines, in the construction
of a smal? tandem engine in 1895, This
principle was also applied to large en-
gines by the Cockerill Company and by
the Maschinenbaugesellschaft Nurnberg,
the latter firm also constructing the
largest single acting engines up to 750
H, P

A new era was opened in 1902 by the
introduction of the double acting, two
cycle Koerting engine, in which an im-
pulse was exerted at each stroke of the
piston ; but as it was recognized that this
type could hardly compete with the popu-
lar single acting, four cycle type, the ne-
cessity arose of extending the same prin-
ciple to the four cycle engine, which was
done by both Deutz and Cockerill early
in the same year. True, similar engines
had already been constructed by Koerting
and the Berlin-Anhalt Company, but
these were little known. Later in the
year the Nurnberg Company abandoned
its old type in favor of the double acting
tandem engines, of which class of engine
it is now the largest maker,

Dealing with the most advanced types
now in use, the author starts with the
QOechelhauser engine, constructed by A.
Borsig, of Tegel. This, for engines over
600 H. P., is of the ordinary double cylin-
der class. A longitudinal section through
the cylinder shows that it is composed of
two tubes, meeting at the center and
completely separated from the water
jacket, in order to prevent strains from
unequal expansion. The water jacket on
the combustion chamber is connected
with that cooling the rest of the cylinder
at the top only, so that the cold water
is first compelled to circulate around the
combustion chamber. The pistons have

single walls, and are closed by removable
heads, so that the interior can be easily
cleaned. No difficulty seems to have
arisen with the exhaust ports or on ac-
count of excessive wear of the piston.
The engine is governed by regulating the
quantity of gas entering through the ad-
mission ports. To reduce pumping, the
gas is drawn in through the suction
stroke, that in the gas main being forced
back into the suction pipe during the
compression stroke, the opening of the
valve being regulated by the governor,
so that the gas is not compressed until
it reaches the chamber next to the ports.
As it was also found advisable to check
the influx of air when working under re-
duced load, a return valve, operated by
the governor, has been mounted in the
air pipe. Both valves are actuated by the
Neuhaus-Hochwald gear, used in the
Borsig steam engines. The air main is
also fitted with 2 throttle valve, which
assists in distributing the air for purify-
ing the cylinder and mixing with the gas.
The gas and air valve apertures can also
be varied by slides, both of which can
be set by hand when poor gas is being
used, For rich gas, however, it is pre-
ferred to control the valve slides by the
governor, so that in the intermediate
stroke the gas ports are closed, except
those on about the same line as the
igniter, in order to maintain a rich mix-
ture next to the igniter all the time,
The newest form of Oechelhauser en-
gine, constructed by the Aschersleben
Maschinenbau - Aktiengesellschaft, has
the cylinder in three parts; the middle
portion, surrounding the combustion
chamber, being separate, but also of cast
iron with a solid wall. The gas and air
return system is the same as in the Bor-
sig engine, but is operated by Konig
valve gear, and a valve, worked by a valve
gear, is also provided in the main for
distributing the air for puriiying the
cylinder and mixing with the gas. There
are no slides in the admission ports, and
the return valves are rendered more ac¢-
cessible by being mounted above the
ports on the cylinder, instead of below
the base plate. The charging pumps are
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fitted with simple clack valves, The gas
consumption and other points in connec-
tion with these engines will be referred
to later.

In the Koerting engine, the cylinder
was formerlv cast in one piece with the
water jacket, but the strains caused bv
irregular expansion produced distortion
of the admission ports, so that now the
cylinder is made in two parts, surrounded
by the jacket. The ports are cut out of
the solid wall, so that the stay edges are
not so hard as when the ports were made
in the casting. Underneath, where the
piston rests, there are no ports, and here
provision is made for cooling the cylin-
der. The engine is fitted with a piston
tail rod and a guide. The piston rods
are turned in such a manner that the
weight of the piston makes them per-
fectly true. The cylinder heads are cast
solid, except at the upper part where the
igniter is mounted. The igniting gear is
no longer mounted on a separate shait,
the eccentrics being now placed on the
main shaft. Owing to the rapid move-
ment required in the admission valves,
they must either be fitted with very
strong springs, or else actuated direct,
the Siegen Company and the Klein Com-
pany (Dalbusch) employing double
bowls for this purpose.
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In the simplest form of governing (for
blowing engine, rolling-mill engines,
etc.) the gas pump is controlled by a
single valve, with a constant cut-off of
60 per cent in the suction stroke, The
governor regulates the volume of gas by
a throttle placed in the gas main just in
front of the valve chest,

In the four cycle engines, which are
mostly of the tandem type, the valve
chests are now usually mounted on the
cylinder, instead of the cylinder heads.
The Nurnberg, Mullhausen and Soest en-
gines employ eccentrics for actuating the
valves, these running with less noise than
tappets, and enabling the spring pressure
on the valves to be reduced, the return
motion being effected by the eccentrics
themselves. On the other hand, only 15§
per cent of the eccentric strokes can be
utilized in four cycle engines, and, there-
fore, the size and friction of the eccen-
trics must be increased. The rods have
also to move at high speed at the moment
of opening and shutting the valves, thus
necessitating the use of roller levers if a
gentle opening and closing movement is
desired. These levers also considerably
diminish the pressure required for lifting
the valves, and are therefore used in the
Deutz engines for working the exhaust
valves with tappet- gear,

THE GAS ENGINE IN

THE ARMY AND NAVY,

The internal-combustion engine has re-
cently come under considerable inspection
by the armies of the world, since it is not
unlikely that it may become a valuable ad-
junct to the army in the fuim of power for
self-propelled vehicles of various kinds.
This type of engine has also been considered
by the navies of the world in its possible
place as a power for submarine boats, aux-
iliary launches and possibly eventually in
larger units in connection with gas pro-
ducers. In the third issue of THE Gas En-
GINE appeared a note as follows:

“On page 12 of THE GAas ENGINE, June
(1808) number, you refer to the difficulties
of the army in securing a sufficient supply
of good water,

“Perhaps it would interest you to know
how the difficulty was met at this place
{Tampa, Fla.}, as a gas engine was the in-

strument through which a portion of the
thirsty army secured relief.

“Some fifty thousand troops came to
Tampa, and the strain on its resources, and
especially the water supply, was very great.

“All of this large y of men, with the
horses and mules accompanying them,
could not be accommodated with camp
grounds within the area reached by our lo-
cal water system, On this account General
Shaifter contemplated the removal of a por-
tion of his troops to some other point.

“In the outskirts of the city there is a
beautiful spring with a large flow. This
was shown to General Shafter, and he said
it would do, but some system of water
works must be immediately devised.

“The gas man came to the rescue, For-
tunately the President of our company had
a new 10 H. P. Charter gas engine, which
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had been brought here to operate a cold
storage plant. It was turned over to the
gentleman who had a contract for the erec-
tion of General Shafter's waterworks.
“A rotary pump, 3-inch suction, 214-inch
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discharge, was put in, which supplied a
10,000-gallon tank. The system furnishes
from 50,000 to 60,000 gzllons daily, and
Tampa continues to be the most importam
base of army operation.”

POWER PRODUCTION FROM GASEOUS FUEL.*
By ]. R BIBEINS

In all industrial progress, the keynote
has formerly been and is to-day wore
than ever—Economy, Reared from wom-
mercial necessity and fostered by com-
mercial competition, its influence is felt
throughout every branch of commercial
life in the cumulative reduction of costs
of various commodities. As low prices
are dependent upon low cost of produc-
tion, so the latter depends to a large ex-
tent upon the efficiency of the manufac-
turing process and upon the conservation
of by-products or wastes,

It is an unfortunate commentary opn
human progress that where Nature has
been most prodigal in her distribution of
mineral wealth, man has been most care-
sess in its development and utilization.
To be sure, Nature’s energy stores are
practically inexhaustible and indestruct-
ible, but the most convenient sources ma
be readily dissipated through under-val-
uation or carelessness, as is the case of
our forests and some of our coal, pe-
troleum and natural gas fields. More re-
mote sources must then be located and

drawn upon at the extra cost of trans-

portation.

Now that this lesson has been learned,
the logical method of practicing indus-
trial economy is by the conservation of
waste by-products, as well as of raw ma-
terials, This reclamation of waste is, atl
the present, a problem of vital import-
ance, The refuse of to-day becomes a
source of revenue to-morcow, thus in-
creasing the world’s apparent wealth, but
in reality simply increasing the efficiency
of production.

No more fertile field for improvement
in this line exists than that of power pro-
duction. Owing to the prodigal use of
{uel, some of the most convenient sup-
plies have to a considerable extent given

*Extracts from a paper read before the
Ohio Gas Light Association,

out, resulting in a substantial increase in
the cost of fuel. This, in turn, has forced
the development of more economical
methods and machinery,

Hydraulic power is aiready highly ef-
ficient, but, unfortunately, localized.
Steam power has practically reached the
limit of efficiency under present condi-
tions, although the steam turbine has en-
hanced this efficiency to a certain extent.
Gas power at present offers unquestion-
ably the necessary relief; it presents an
opportunity of doubling power plant ef-
ficiency, due largely to the elimination of
certain wastes attending the use of
steamn. This opportunity has been only
partially realized through the use of nat-
ural and illuminating gases and. to a
limited extent. waste blast-furnace gas
and producer gas,

Producer gas, it is firmly believed, will
provide the solution of this general power
problem. At present the gas producer is
undergoing important development and
can not be said to have yet reached fixity
of form. The standardization of practice,
so important in every industry, is vet far
from realization. But the crudities ot
carly form and the fallacies of later de-
velopment have been largely outgrown,
and the very near future will doubtess
witness the attainment of two important
results in practical service:

8s per cent useful efficiency of producer.

27.5 per cent useful efficiency of gas en-
gine.

85 x 27.5=23.2 per cent plant efficiency.

The average manufacturing establish-
ment using steam power consumes about
6 pounds of coal per useful horsepower
nour developed. An average central sta-
tion consumes 5 pounds per kilowatt
hour. With steam turbines the latter
may be reduced to about 3.5 pounds.
Even at 2.5 pounds, minimum fgure,
there is still lost about 9o per cent of the
heat energy of the coal, i, e, the plant
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efficiency is about 10 per cent. This re-
sults from:

70 per cent steam boiler and furnace
cfficiency.

15 per cent steam engine efficiency,

70 X 15= 10.5 per cent plant efficiency.

This low efficiency may be doubled
through the agency of producer gas
power, nwing lo the elimination of the
middleman—steam—and direct combus-
tion of gaseous fuel in engine cylinder.

A most important step toward the at-
tainment of this high conversion ef-
ficiency in the producer will be the com-
plete gasification of bituminous fuel, in-
ciuding the tar and other compounds.
This is all important, and only through
its attainment will cumbersome cleaning
apparatus be avoided and bituminous
coals become generally available for
power fuel. Furthermore, the producer
will acquire the useful property of being
able to gasify solid combustibles in any
form, such as peat, lignite, wood, garbage
and combustible refuse of all sorts,

We have but to turn to recent statistics
to appreciate the rapidit—- of modern in-
dustrial progress and incidenially sne
possibilities of the future. The total
power employed in United States manu-
factures in the last census year was ap-
proximately 11,000,000 H. P, It had in-
creased 9o per cent in the preceding
decade and at a constantly increasing
rate. Assuming a 10-hour working day
and three-fourths of the muachinery in
service, the total coal consumption ap-
proximates

0.75x 7.5 Ibs,x 10 hrs, x 11,000,000 H. P,
2,240 ]

= 276,000 long tons per day, or 85,600,000
tons yer year of 310 working days, nearly
130 per cent of the average coal production
of the United States in 1901 to 1903, in-
clusive. At an average cnst of $1.50 per
ton, the saving above noted in favor of
producer gas power represents some-
thing like $65,000,000 in treasure, disre-
garding entirely what this saving in fuel
means to future generations.

In three States alone—Pennsylvania,
Ohio and West Virginia—where gas,
liquid and solid fuels abound, about
2,500,000 H. P. is used in manufactures,
28 per cent of the total, and this has
doubled in the last ten years. Thus it
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may be seen that the fuel problem is not
only of present but of future moment.

It may justly be said that in this coun-
try the internal-combustion engine is just
beginning to be appreciated. That Amer-
icans are casting envious eyes upon
European successes in this line is suf-
ficient proof of the contention,

To be sure, the American gas engine
has not always approached perfection,
and is still susceptible of improvement,
but, on the other hand, it has not been
fostered in the manner that European
practice has demonstrated it to have de-
served. [t has had an uphill fight from
the start, 2 condition not well calculated
to bring about its rapid development.
But now that its position is definitely es-
tablished, the future is admittedly bright,

In 1900 the total power of gas engines in
manufactories was 143,840 H. P, but 1.3
per cent of the total 11,000,000 employed.
But it is significant that its rate of in-
crease during the preceding decade as
compared with other prime movers was
as follows:

Per cent increase 10 years,

Internal combustion engine..1,511.0
Steam engine
Hydraulic motors

oooooooooooooo

..........

In the three above-mentioned natural
fuel States the gas power employed in man-
ufactories was 92,100 H. P., or nearly two-
thirds of that in use in the entire United
States. This is to a certain extent indic-
ative of its localized use. As a matter of
fact, the gas engine should have found
its best field in sections of the country
where fuel is dear and a number of im-
portant applications in the North and
Middle West and in Mexico have been
made on this score. But the enormous
field of general power production still
remaing open to the most efficient prime
mover and the advent of an entirely sat-
isfactory producer in counnection with
gas engines is destined to mark an ex-
traordinary period in the country’s com-
mercial development,

The majority of industries produce
quantities of organic waste in some form
of liquid, gaseous or solid combustible.
These wastes thave polluted our at-
mosphere and streams, offended our
senses and endangered public health and
apparently without being amenable to
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legal restricticn or public protest, being
tolerated as necessary nuisances and es-
sential to industrial progress. This fal-
lacy has step hy step been disproved and
methods are now available in almost
every industry for transforming organic
and inorganic wastes into useful com-
modities.

It is noteworthy that in some of the
most important industries organic wastes
alreadly exist in gaseous form and are
directly available for power production.
In others, these wastes have only to be
gasified for similar purposes. In these—
the majority of industries—the gas pro-
ducer of the immediate future opens up
a vast field, practically undeveloped, for
the economical production of power, as
its distinctive property will be the ability
to transform into combustible gas solid
organic matter in whatever form,

A few important industries yielding
wastes available for power are as follows:
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It will be observed that the iron and
steel industry not only utilized the most
power, 1,670,547 H, P., but also the high-
est capacity per establishment, 2,500
H. P., and with one exception showed the
greatest progress, 124 per cent i 10
years,

A modern blast furnace, according to
several authorities, yields something like
140,000 cubic feet of gas per ton of pig
produced. This gas averages about ¢o
effective B.T.U. per cubic foot and is
suitable for heating and power in the fol-
lowing approximate proportion:

25 to 30 per cent used in hot blast
stoves.

15 (more or less) per cent used for ac-
Cessory power,

50 to 60 per cent, surplus, available for
power.

This surplus alone has. been valued at
from 5o cents to $1 per ton of pig iron
produced, according to the salability of

TABLE I. BY-PRODUCTS AND W ASTES AVAILABLE FOR POWER,

Blast-furnace gas .....oovvvivniniinaan Iron and steel.

Coke-oven gas .......... Caine e reas Coke.

Qil-gas distillates .......00vvvivnnsnnns Qil refineries,

Garbage—organic refuse .............. Municipalities.

Sawdust and refuse ............... ... Lumber.

Spent tan bark........ ... coeiiinnn, Leather.

Bark and trimmings.................. Paper and wood pulp.
Furniture factories.

Wood and other combustible refuse. . ... Carriage factories.

Car shops,
Agricultural implements,

The amount of power used in 12 classi fied industries is shown in Table II.

TABLE 11, UNITED STATES INDUSTRIAL POWER IN 1900.

1, Iron and steel ...... 1,670,547 14.8 1240 25083 947 0.5 4.8
2. Lumber and timber )
products ......... 1,613,747 14.2 67.9 509 860 125 0.7
3. Flouring and grist
mill products ..... 1016859 9.0 35.2 421 525 444 3.1
4. Cotton goods........ 811,347 7.2 74.5 8404 05.5 3L.I 34
5. Paper & wood pulp.. 764847 6.8 1569 1,0024 335 Obo 0.6
6. Woolen goods ..... 139,645 I.24 14.0 1364 504 375 3.1
7. Worsted goods...... 97,383 0.86 72.3 5264 752 210 3.8
8. Agricultural impl...., 77,8 068 53.2 1297 792 88 120
9. Silk and silk goods... 61,305 0.54 1072 120.3 747 109 143
10. Hosiery & knit gds.. 58087 o.51  68.2 608 683 255 6.2
11. Boots and shoes, fac-
tory products ..... 51,073 0.51 66.4 497 682 4.7 27.2
12. All other industries. 4,937,962 43.72 105.1 46.3 830 42 128
All industries ...... 11,300,081 100.0
Average ....... ....... 89.8 667 774 153 7.4
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surplus power, Mr. Kittredge in his cen-
sus report on by-products quotes even a
higher figure, $1.25 per ton pig of saving
by using gas instead of steam power.
The United States in 1903 produced
18,000,000 tons of pig iron (1904 report of
American Iron and Steel Association).
The money value of surplus gas, there-
fore, presumably ranges somewhere be-
tween $10,000,000 and $20,000,000 per
year, which averages 2.5 per cent of the
capital employed in the industry, These
figures will naturally be received with
skepticism, but it is only necessary to cal-
culate a specific case to appreciate their
approximate correctness,

Blast-furnace gas is found by expers-
ence to make an excellent power gas, as
it is not *“snappy,” therefore permitting
of comparatively high compression and
consequently high efficiency. The diffi-
culties in cleaning have apparently been
overcome and severa] American engine
builders are prepared to meet the demand
for heavy duty engines of several thou-
sand horsepower capacity. Every iron
and stee] works operation blast-furnace
establishment should thus become a pro-
ducer of energy for its own and outside
consumption instead of an augmeanter of
the smoke nuisance,

The coke industry affords an important
field for gas power. Coke by itself rep-
resents about 75 per cent of the best value
of the coal coked. The remaining 25 pet
cent in the case of the ordinary bee-hive
oven is discharged into the atmosphere
in the form of products of combustion.
The gaseous distillate is practically the
same as ordinary retort cozl-gas and as
such forms a most excellent fuel for
power purposes. The magnitude of this
waste is shown by the fact that out of a
total of over 25,000,000 tons of coke made
(U. S. Geological Report, 1904) in 1903,
23,500,000, 92.6 per cent, was produced in
common bee-hive ovens, the remainder,
7.4 per cent, being made by the by-prod-
uct processes, One ton of suitable coal
will produce from 9,000 to 10,000 cubic
feet of gas, averaging at least 600 B. T, U.
per cubic foot. This waste is therefore
equivalent to 4,200,000 long tons of coal
per year,

By-product coke processes apparently
offer the only remedy for this waste and
have gained a substantial foothold in this
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country, producing nearly 2,000,000 tons
of coke per annum (1903). In Great
Britain 10 per cent of the 1902 coke pro-
duction was from by-product ovens. In
Germany by-product coke is reported to
have reached, in 1900, the astonishing
total of 40 per cent of the total coke
production.

In by-product plants, from 55 to 70
per cent of the gas is used for supplying
heat to the ovens; the remaining 45 to 3o
per cent is available for illuminating or
power purposes. This surplus is drawn
off during the first half of a regular run
and contains the richer distillates, aver-
aging from about 575 to 675 B.T.U.
calorific value. From every ton of coal
coked there remains, therefore, about
3,600 cubic feet of rich gas, equivalent to
166 horsepower hours available per ton
coked. As the usual coking run is 32
hours, the power available is therefore 5.2
continuous H, P, per ton. Upon this
basis, if the total coke production was
from by-product ovens, the net power
available would at present be over
30,000,000 continuous H, P,

The success with which coke gas has
been applied for power purposes in
Europe is indicated by the following ex-
tract showing a partial list of power
equipments in operation or building dur-
ing 1004:

No. engines in service...... 40
Total capacity of engines....12,684 H. P,
Av'ge capacity per engine.... 317 “
Type—4-cycle—total cap’c’y. 2,265 "
Type—a-cycle—total cap'c’y.10419

Service—Operating by-product plant,
blast-furnace blowing engine, coal wash-
ing, steel works machinery, electric min-
ing system and electricity supply.

The majority of prominent European gas
engine builders are well represented, and
the size of engines leaves little doubt as to
the commercial success of the arrangement.

Surplus gas from by-product coke ovens
has already been applied to commercial dis-
tribution for domestic and manufacturing
purposes. The limitations in this respect
appear to be identical with those involved in
the long-distance distribution of natural
gas, except that higher compression is nec-
essary to deliver the same quantity of heat,
owing to the lesser calorific value of the

gas.

L1}
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The distribution of gas over a large ter
ritory is in many ways closely analogous to
the transmission and distribution of electric
power, with one important difference-—the
efficiency of the compressor. Compression
of gas to high pressure is admittedly ineffi-
cient, while electric current may be raised
to any convenient potential with a loss of
but 2 or 3 per cent. Hence this limitation
of gas distribution may be largely removed
through the emiployment of high-tension
electricity, which has so effectively extended
the commercial radius of power distribution
irom tens to hundreds of milcs,

It is thus apparent that our coke-produc-
ing fields should become power-producitg
fields as well. Electric generating stations
should be established near the center of ad-
jacent groups of ovens, serving electric
light and railways to the surrounding
towns lying within the commercial distn-
bution radius. In addition to the electric
service, a portion of the gas might also be
distributed for limited distances for com-
mercial and domestic use,

By reason of the large amount of power
available and its low cost of generation, in.
dustries should be attracted to locate within
the coke supply districts in some such man-
ner as those in the vicinity of Niagara and
the Soo. The cost of power development
in the coke regions is scarcely comparable
to that of low head hydraulic development,
and the undertaking should, therefore,
prove the more profitable. .

The destruction of city refuse is not a
new development, as it is practiced widely
abroad, and to a limited extent in America,
notably in New York City, where partial
reclamation of by-products is also accom-
plished. But the use of the waste heat
from the process has received little atten-
tion here. A number of British municipal
destructor plants generate steam for elec-
tricity supply. At Glasgow the steam
taised is equivalent to nearly gooo H, P.
per ten-hour working day. A recent report
from Burnley, England, shows an average
evaporation of 1.58 pounds of water per
pound of refuse over 13 weeks’ regular op-
eration. Another from Nelson gives the av-
erage evaporation az 1.8 pound, calorific
value 4,442 B. T. U. per pound refuse, At
Zurich. Switzerland, the Brown-Boveri
Company is erecting a destructor electric
plant, using Parsons steam tnrbines for sup-
plring the wown with electricity.
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British town refuse, although subject to
wide variations, has an average calor.fic
value of about 2,500 B. T. U. per pound
The average duty of the British plant &
usually 20 to 40 kw. hours per ton burned
under ordinary working conditions, 50 to 6o
being occasionally obtained. The average
duty of 17 combined destructor-electric
plants in London and provinces during 12
months’ operation was 24.5 kw. hours per
ton of refuse burned, or 91.4 pounds per
kw. hour. Many of these have been recently
established, and the electric load is there
fore small. If all of the refuse had been
utilized the plant duty would have averaged
42.4 pounds per kw, hour, or 52.8 pounds
of refuse per kw. hour. )

London garbage is. stated to agpregate
1,250,000 tons annually. Assuming a very
rossible duty of 50 pounds of refuse per
kw. hour, the power equivalent of this rei-
use is 56,000,000 kw, hours annually, o
6,400 kw. continuous generating capacity.

If domestic refuse has proven suitable
for steam raising, it is but a step to eliminate
the steam and utilize the thermal potential
of the liberated gases directly in the cylin-
ders of internal-combustion engines.
cient cleaning apparatus is available and
present forms of destructor cells require
but little modification to convert them into
efficient gas producers,

It would obviously be idle to predict the
universal possibilites of such a method of
reclaiming city refuse: it is sufficient to re
flect upon the present magnitude of this
waste of the cheapest of fuels,

In the rich vapors given off during the
refining of crude petroleum exists a con-
venient and valuable source of power that
has recently been turned to useful account
by a large American refinery, the Atlantic
Refining Company, of Philadelphia. The
oil gas is exceedingly rich, approximately
r.500 B. T. U. per cubic foot, and is based
directly in gas engines for producing the
power necessarv to light and serve the es
tablishment,

A mooted question in gis works opera-
tion is that of power for auxiliaries, It is
understood to be the subject of a special
report during this session, and will therefore
be only touched upon here to the extent of a
suggestion,

The advantages of gas-driven auxiliarics
are well known, but the source of power is
less certain. Outside the regular gas sup-
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plied to customers, a possible source lies
in the “blow gas” of water-gas plants, This,
however, the author is informed, should be
largely unavailable with proper manipula-
tion of the gas-making process, by reason
of the small amount of combustible remain-
ing. Producer gas is the suggested alter-
native, using coke as fuel.

Producer gas, however, immediately sug-
gests far greater possibilities than simply
supplying the few horsepower necessary
for gas works operation. The power load
of a gas or electric distributing system, un-
less confined to periods during which the
output for lighting is small, becomes more
or less of a burden, depending upon how
heavily the system is loaded during peaks.
Over-lapping of loads is manifestly unde-
sirable, and in many cases impairs the effi-
ciency of service, Electric distribution
from an auxiliary producer gas electric
plant operated by the gas works presents
an opportunity of remedying this evil. The
lesser investment in an electricity distribut-
ing system, greater ease of extension and
higher efficiency enhances this opportunity,

n towns where the business is not suffi-
cient for the support of independent com-
peting companies, the auxiliary gas-electric
system may readily be developed to cover
the entire demand for electric street and in-
candescent lighting and power. The low
price at which electric current may be sold
constitutes a powerful inducement toward
securing the desired business, By proper
adjustment of rates, the heating, gas light-
ing, electric lighting and power loads may
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be developed independently, as may be de-
sired in the most advantageous proportion,
avoiding the mutunal interference which
would otherwise occur. Coke or coal, ac-
cording to prevailing prices, might, of
course, be utilized in the producer plant.
Outside of the comparatively localized
application of gas power above considered
is its general use in electric lighting and

railway power plants. In 1902 there were

3,620 central lighting and power stations 1n
this country, employing 1,800,000 H. P. in
prime movers, approximately three-fourths
of whicli was steam power, the remainder
hydraulic. No representation was given to
the gas engine, although it is certain that
a number of American central stations are
operating exclusively upon gas power
In 190z there were 1,400,000 H. P. ot
prinwe movers in electric railway service, 96
per cent of which was steam power, 3.8 per
cent hydraulic and under 1 per cent gas
powet. Of the total steam power, 67 per
cent was represented by engines above 500
H. P. and 44.3 per cent by engines above
1.000 H. P, capacity. But five companies
reported the use of gas engines, these rang-
ing from 75 to 600 H. P, As a number of
companies rent power, the gas power repre-
sentation is less than it should be by at
least three or four companies, to the au-
thor’s own knowledge. Here is a wide field
for the high-power gas engine, and the ex-
ample set by the Warren & Jamestown
Railway, which is building a single-phase
gas-power interurban road, will, it is hoped,
be emulated by American rajlway systems.

A GAS ENGINE WRINKLE.

“Abocut the hardest case of trouble with
a gas engine that I ever had to locate,” said
a gas engine expert recently, “was on an
engine competing with our own. The peo-
ple who had the engine said it would start
all right and run nicely for about fifteen
minutes or a half hour, and then it would
shut down from apparently no reason and
without any one having touched it. After
trying in vain to start it, it would possibly
start up again, but would never run more
than about the time mentioned. I worked
on it a léng time before 1 found the cause
of the trouble.

“[n bringing the pgasoline supply pipe
from the storage tank to the engine, the
erector had in one place allowed the pipe

to come within an inch or two of the ex-
haust pipe, and not very far from the en-
gine. The result was that when the engine
had run a short time the exhaust pipe got
hot enough to heat up the supply pipe where
the two carfe close together. Adfter a short
run this would sufficiently vaporize the gas-
oline in the pipe to prevent the gasoline
pump from getting fuel up to the engine.
“Of course, it was a very simple thing
when once it was discovered, but it took a
lot of time and hard thinking to find it.”

Judging by reports from various sources,
Liverpool is making unusual efforts to try
the relative merits of various freight motor
trucks in competition with railroads.
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ANSWERS TO

INQUIRIES

It is our purpose to answer in this column in-
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
answered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subscribers of THE Gas ENGINE.

All matter intended for this department should
be addressed to The Editor of THE GAs ENGINE,
Blymyer Building, Cincinnati, Ohic. The name
and address of the sender must accompany the
inquiry in all cases as evidence of good faith
‘The initials only of the sender will be published,
together with the postoffice and state.

Write on one side of the paper only, and make
all sketches and drawings on a separate sheet,
Mark each sheet with the name and the address
of the sender.

(a) T have a four-cycle 4 x 4-inch auto
engine which I intend to place in an 18-
{oot launch, speed 200 to 1,600 rp.m., 4 L
H. P. What should be the weight of the
rim of flywheel 16 inches in diameter at
center of gravity of rim? (b) From for-
mula No. 22, page 163, of the Handbook
using the mean speed (200 + 1,600) of goo

r.p.m., weight equals 2

4 X 1116000000000

=47.8 1lbs.
168 x goo® x 1§

Isn’t this too light? (¢) Did I use the
proper number of r.p.mn? (d) Would it be
advisable to use drawn steel tubing 34 inch
or 5-16 inch thick, 214 inches or 3 inches
in diameter for the cylinder of a four-cycle
motor? (e} Would cast iron pistons work
well in such cylinders? Could they be sue-
cessfully cooled by using !4 or 14-inch cop-
per or steel pins screwed into the sides, and
if so, how deep and how far apart should I
drill the holes.—P. J. C., Dobbs Ferry N.Y.

(a) We would suggest a go or 100-Ib,
flywheel for this diameter., (b-¢) The
trouble is due to taking too high an r.p.m.
figure. Your flywheel at about 800 r.p.m.
for a launch or automobile engine, usin
the H. P. that can be given at that speed,
(d) Drawn steel tubing is not satisfactory
for gas engine cylinders, for the reason
that it will cut. (e) We do not see the ad-
vantage of an air-cooled engine in a launch,

as you always have the water near by, In
case you used an air-cooled engine you
would have to use a fan to cool it success
fully. If pins are used they should be put
a]: close together as it is possible to place
them,

What would be the H. P. of a four
cycle marine gasoline engine 4-inch bore,
5-inch stroke, running at 650 r.p.m. (b)
What diameter and what weight flywheel
would it be practical to use and get good re-
sults? (c) What are “heat units,” and how
are they figured out?>—C, B, P, Delray,
Mich.

(a) Three H. P. (b) Fifteen inches
diameter. About 120 1bs. (¢} A heat unit
is the quantity of heat required to raise a
pound of water one degree F,, and is usn-
ally known as the British Thermal Unit
To obtain the number of heat units in a cer-
tain gas, the gas is made to heat a known
quantity of water, and this weight, mul-
tiplied by the rise of temperature in de-
grees F., is the number of B. T. U. givea
off by that amount of gas.

Of two engines having the same H, F..
one, a large bore, low-compression, low-

speed engine, the other a small-bore, high
compression, high-speed engine, in which

will there be the greatest wear in the bot-

tom of the cylinder? (b} I am building ar
engine, and, wishing to eliminate as much

of the wear in the bottom of.the cylinder

as possible, which is the best, a light piston
or an exceptionally long rod?

(c) What

is the proper length for the rod in a four- °

cycle o x 18-inch engine, with go lbs. com-
pression and a speed of 260 rp.m.? (d)
What are the advantages of injecting water
with the fuel, into a gas engine cylinder,
and what effect has it on the lubrication—
F. H., El Monte, Cal.,

(a) The wear is proportional to the speed
and the pressure when the surface is the
same. The pressure on the cylinder wall
should generally be limited to about 20 1bs.
per square inch of projected area. It

should be noted that the pressure is not that .

on the cylinder head, but must be figured
in graphically from the greatest angle of
the connecting rod. Space will not permit
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a full treatment of this subject in these
columms. It will be found in several works
on gas engine design. (b) The weight of
the pistons has very little to do with the
wear, as it is but a small fraction of the
pressure. Light pistons are necessary to
high-speed engines. A rod 215 to 3 times
the stroke is the usual practice in stationary
engines, {c)} We should recommend a rod
45 inches long for these conditions, (d)
Experiments have shown that by injecting
water into the cylinder the economy is in-
creased; in other words, the fuel consump-
tion is cut down. We do not know of any
deleterious effect upon the lubrication,

(a) What is the pressure most suitable
to use in 3 compression-cycle engine using
a low-grade oil heavier than kerosene? (b)
‘What 1s the formula for caleulating the vol-
ume of the compression space? (¢} What
method is used in timing the engine with
hot bulb?—J. W, U,, Carpinteria, Cal.

(a) Seventy-five to 80 per square inch,
In other words, as heavy a compression as
can be used without premature ignition (b)
We have not space to discuss this formula
in these columms, 1f you will refer to Chap.
XIV of the Gas Engine Handbook you will
find it thoroughly discussed. (c) Custom-
arily timing with the hot tube or hot bulb
is regulated by the length of the bulb and
the distance of the incandescent portion
from the mouth of the bulb where it opens
into the cylinder. The longer ignition tube
with the incandescent portion near the cyl-
inder gives early ignition. A short tube
gives late ignition, The time of ignition
will be when the new mixture has sufficient
compression to drive the dead gas in the
tube back of the hot spot.

How do you form an emulsion of water
and gas engine cylinder oil, emulsion to be
permanent and used with a small pump.
(b) What is the utility of the yoke in place
of the connecting rod on high-speed auto-
mobile engines?™—~R. M,, New York, N.Y.

{a} Emulsion with oil is usually made
with lime water, by shaking up the oil with
the lime water. (b) We would not recom-
mend the use of a yoke for a high-speed
automobile engine; we believe the connect-
ing rod is much better.

(a) What would you consider the proper
dimensions for a two-piston, two-cycle en-
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gine, 4-inch bore and 4-inch stroke, charged
from a separate pump? (b) What should
be the diameter of the crank shaft and the
diameter of the crank pin? (¢} What
shouid be the length of the compression
space for this engine?—], D. 5., South
Bend, Ind.

{a) Not knowing the speed of your en-
gine, we would not know what area to give
for the ports. For speeds between 600 and
1,000 we should make the width of the inlet
port 14 inch, and the width of the exhaust
port 34 inch, both in the direction of piston
travel. The length of the piston port will
depend upon the speed of the engine. (b)
Make the diameter of the crank shaft ac-
cording to the way it is connected up. For
one piston 114 inch would be right for the
crank shaft and 134 inch for the crank pin.
(c) The length of the compression space;
that is, the distance between the two pistons
when at the end of their stroke, should be
234 inches, We suggest that you let the
inlet port be uncovered by one piston and
the exhaust port be uncovered by the other.
You will then need no deflecting plate,

I am designing a trading vessel, 6o feet
long, 12 feet beam, 8 feet depth of hold,
full model, with good lines fore and aft, for
service around the Gulf coast. The engine
will be a four-cylinder upright, fitted for
crude (Beaumont) oil; size of cylinders,
8 x 14 inches. This stroke is rather long
for marine use, but I have patterns for this
size, and my experience is that a more re-
liable service, with much less repairs, is ob-
tained with a longer stroke and less revolu-
tions than with the short stroke, strenuous
high-speed motors. The above refers, of
course, to where you have the room to in-
stall the longer stroke. Above engine will
be fitted with governor, and speeded to 300
r.pm (a) What size screw with 114 pitch
ought this engine to handle at that speed,
with boat drawing 414 feet? (b) Would
you advise two or three blades, and would
you consider 114 pitch about right? (¢)
With a screw of the right diameter and
pitch, what speed can [ expect with this
vessel? (d) Do you consider go lbs, com-
pression for crude oil the best practice? (e)
Will above engine work up to 60 H. P. at
300 r.p.m., and is a 1,000-1b. flywheel, 30 to
36 inches dizmeter sufficient?~H, H. M,
Mt. Carmel, Il

Not knowing the lines of the boat we can
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figure the wheel only approximately, but
we believe a wheel 514 feet in diameter and
61z pitch would be all right, It is probable
that you would have to try several wheels
before you get one that will suit your boat,
(b) We believe three or four blades would
be better for a cargo vessel. (c) We judge
about 12 miles an hour, We believe that go
Ibs. is a little high for this, and 75 to 8o Ibs.
would be about as high as you could work.
it is best to work as high as the oil will
stand, or until you just avoid premature
ignition. (¢) The engine should give 6o
H. P., and will possibly give 65 H. P. at
the rated speed, provided she is in good
working condition. A 600-lb. flywheel with
a mean diameter of 30 inches will be ample
for this engine,

*'W, O, B, Charleston, S. C,, sends us an
inquiry and sketch describing trouble he has
with a peculiar igniter an a two-cycle en-
gine, of which he sends us a sketch. The
igniter is of the piston operated variety, the
points being separated with the deflecting
plate, which strikes the end of the movable
electrode. He says of this engine: “I can
start the engine up and it will jump right off
and run for about half an hour, starting to
slow down, and sometimes stops and gives
me trouble in the middle of the river. I do
not think it could be the gasoline, or it
would not start so prom?tly. 1 notice the
water jacket gets so hot I can just touch it.
I also think my trouble is due to the ignit-
er, as I notice when I examine the points
that they are broken off. I use 3g-inch stove
rivets with 1-1G-inch silver brazed on the
head. After I put in new rivets the engine
will run again for half an hour. She races
like the mischief. Will you kindly advise
me what is the trouble, and whether you
think I can make the engine better by oper-
ating the igniter from the pump?

In the first place, the engine gets hot
either because the piston is too tight or the
circulating pump is not operating properly.
For an engine of this size (214 H. P.) the
overflow will be a stream about as big as
the forefinger, and the water should never
be boiling. Stove rivets are very poor things
for igniter points, for the reason that they
are soft and will hammer down. Platinum
is used a great deal, but large copper rivets,
say l4 inch diameter. will answer is your
igniter does not hammer too hard. We know
that this is soft, but it has been used suc-
cesefully. We Lelicve vou con make the ig-
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niter operate better by working it from the
outside by means of the pump eccentric.

A friend of mine and I had a dispute.
He says that if you put a 3 H. P. engine in
a 20-foot boat with a 1s5-inch wheel, and
then put the same outfit in a 35-foot boat,
then the engine will still go at the same
speed, but the boat would go slower, and
there would be no more wear and tear on
the running parts. He also says that a 12-
H. P. engine with 24-inch wheel which is
run in a 35-foot boat will run the same speed
when tied to the wharf as when runding
wide open on the river, I would like to
have your opinion on this matter.—W, O.
B., Chatleston, S. C.

Under the same conditions the engioe
would not speed up with a bigger boat, pro-
vided she was on the same lines as the small
one, If the resistance was the same on both
boats as might be obtained by ing the
smaller boat with very bluff lines, and the
larger boat with very fine lines, the engine
would make the same speed and would drive
the larger boat at the same speed as the
smaller boat. As to running the engine at
the same speed with the boat tied up at the
wharf, the ehgine will sun slower, provided
the screw propeller is the same. Watch
your friend, in case he has a reversible pro-
peller, that he does not put it at part pitch,
or, in case he has a clutch, that he does not
slip the clutch. Under the same conditions
we are quite sure you will find the engine
will run with less revolutions tied up at the
wharf. Try it yourself first and see.

AUTOMOBILES FOR EUROPE.

I believe the time is at hand when Amer-
ican manufacturers of autormobiles and mo-
tor boats will find a market in Europe, and
it may be well for them to give the sub-
ject serious attention. For some time past
it has been ﬁe.nerally supposed that it would
be impossible for Americans to compete
with German and French manufacturers.
but I think there are many machines of
American make that will now find a mar-
ket on the continent. In Lucerne I have
noticed a few machines of American make,
and the owners express themselves as be-
ing pleased with themn. The small “runa-
bout,” so extensively used in the United
States, would, I believe, find a market here.
The cheapness, durability and strength of
our machines will bring them into consid-
eration.
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BOOK REVIEWS,

~Gas Engine Design,” by Charles Ed-
ward Lucke, PhD., Mechanical Engin-
eering Department, Columbia Univer-
sity, 8vo,, cloth, 254 pages, 6x9, 145 dia-
grams and figures, numerous tables.
Price: $3.00.

A man who claims to know consider-
able about gas engines, and who is en-
gaged in their manufacture, recently said
to the writer: “Gas engine design is not
accurate. You can build a steam engine
and tell before you build it just what it
will do. But my experience with gas
engines is that you can’t tell a thing
about them till you get one built and
run it.” Another man, a mechanical en-
gineer, but not a gas engine specialist,
recently said: “You can’t possibly get
everything you need in a book on design.
The things you want most, are left out.”

This book by Dr, Lucke on “Gas En-
gine Design” has brought the above-
mentioned conversations to the review-
er's mind. The gas engine manufacturer
said that the action of a gas engine could
not be determined before the engine was
built. Dr. Lucke’s book is remarkable,
in that it shows how many actions of
a gas engine may be foretold with rea-
sonable accuracy, The mechanical en-
mineer, in his conversation, complained
of not finding many points of instruction
in bocks. Dr. Lucke's book covers an
exceedingly large nunrber of features of
gas engine design which we have not
found elsewhere. After reading this book
one is impressed with the fact that gas
engine design is an exact science and
that the action of an engine may be con-
fidently predicted by the expert designer,

The work is divided into three parts.
The first, covering 6o pages, relates to
the power, efficiency and economy of the
gas engine and gives the material neces-
sarv to decide on the piston displacement,

The second part, covering 86 pages,
gives data for determining the stresses
in parts, and the number and arrange-
ment of cylinders necessary for balance
or turning effort to meet any given speci-
fications. The indicator diagrams, with
their accompanying descriptions, are of
exceptional interest and value to the stu-
dent in this subject.

The third part, 103 pages, relates en-
tirely to the dimensions of the various
parts of the gas engine, and the stresses
to which each part is subjected.

The results given apply to engines
from the smallest up to tﬂe largest units
and for all classes of service,

The three parts of the book are sub-
divided by paragraph headings, which
constitute, with the table of contents and
index, a very convenient method for ref-
erence purposes.

Gas Engines and Producer Gas Plants—
By R. E. Mathot, M.E., translated from the
French by Waldemar B. Kaempffert. Cloth,
illustrated, 314 pp., 5% x 9. $2.50.

The sub-title to this work says that it is
“a treatise setting forth the principles of
gas engines and producer design, the se-
lection and installation of an engine, condi-
tions of perfect operation, producer gas en-
gines and their possibilities, the care of gas
engines and producer gas plants, with a
chapter on volatile hydrocarbon and oil en-
gines.”

The author of the work is a well-known
Belgian authority on the subject of gas en-
gines and gas producers, and has writien
much for the technical press on these sul-
jucts. The present work is remarkably for
the detail with which it goes into the -sub-
jects considered. For example, in discuss-
ing the vibrations and noises of gas engines
and accessories, attention is called to the
fact that even the shape and size of the en-
gine room miay affect the vibrations. “In
large single-acting gas engines,” says the
author, “a considerable displacement of air
is thus produced (i. e., by the reciprocating
motion of the piston). In the case of a 40
H. P. engine having a cvlinder diameter
and piston stroke respectively of 1334 inches
and 21 3-8 inches, it is evident that at each
stroke the piston will displace about two cu-
bic feet of air, the effect of which will be
doubled when it is considered that on the
forward stroke back pressure is created and
on the return stroke suction is produced.

“The air motion caused by the engine is
the more readily felt as the engine room is
smaller, Tf the room, for example, be gx75
x8 feet, the volume will be 1,080 cubic feet.
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From this it follows that the two cubic feet
of air in the case supposed will be alter-
nately displaced six times each second,
which means the displacement of 12 cubic
feet at short intervals, with an average
.speed of 550 feet per minute. Such vibra-
tions transmitted to halls or neighboering
rooms are due entirely to the displacement
of the air,”

The first 152 pages of the book are de-
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voted to the gas engine itself, and by this
is meant strictly the “gas” engine, as no
liquid fuel engines are touched upon in the
work, except in one chapter at the end of
the book. About 100 pages relate to pro-
ducer gas engines, pressure and suction gas
producers.

The selection of an engine, tests and va-
rious other matters are considered in the

last 25 pages.

THE PAST, PRESENT AND FUTURE OF MARINE PROPULSION,

To the novice seeking power for his
launch or yacht, the mention of a gasoline
engine brings from his lips a recital of the
dangers and trials which he has cither wit-
nessed or heard of, as happening to a host
of his friends and acquaintances, and often
considerable trouble is had in winning him
over to the adoption of this wonderfully
efficient and much abused servant of the
marine world. It is only within a very
short time that engines of this type have
proven “as reliable as steam’ and there is
still room for improvement. The draw-
backs of a steam engine, with its hot and
dirty boiler, government inspection and
licensed crew, with all their attendant ad-
vantages, have forced the development of
the gas engine more than has anything else.

As soon as the gas engine showed its
adaptability to this work, there was a rush
from every quarter to build marine motors
by people who had little experience in
building such engines. Some had made a
success of the stationary gas engine, and
used the same general lines for their ma-
rine type, the result being an engine of
great weight and tremendous vibration, the
manufacturer telling his customers that
weight was absolutely necessary in a gas
engine, if the engine was to have long life
and durabtlity.

To such an extent nas this heresv been
drummed into the heads of the public that
it is the hardest task for the well-informed
engineer to convince them of the contrary.
Steam engines had to pass tthl.lgh the
same experiences in development, and to-
day we have in that field light, graceful and
powerful engines that are doing the hard-
est kind of work. The day of the heavy,
gaudily painted casting, with a hole bored
in it for a cylinder, and with little or no
“design” in its construction, is ahout over,

and careful engineering calculations will in
the future govern the manufacture and ap-
plication of marine motors. So much for
the Past.

For the Present: A new element has
forced its way into the marine field, apply-
ing engines taken from automobiles ami
calling the combination an Auto-boat, a
name wlich signifies nothing but which ex-
hibits the ignorance of its sponsors. Such
a name is meaningless and the engines are
so light that they go to pieces in a very
short time. Turning a propeller wheel is
hard, heart-breaking service. It is one
continued grind, not intermittent, as in the
automobile, and in order to make a suc-
cess the builder must be a. thoroughly
equipped man in his knowledge of marine
propulsion, both to hull, design and con-
struction, and the placing therein of the
proper engine and propeller wheel in or-
der to get the best and most economical
result in the harmonious working out of
his problems.

As to the Future: There is a vast field
opening up in the popular and health-giv-
ing recreation of motor-boating, the sea-
son just closed having given it a wonderful
impetus. The auto-boat of today has
awikened a wide interest, but the speed or
racing launch of the future, to use a legiti-
mate and proper nautical term, will make it
¢ven more popular.

“Why is a marine engine different from
any other, and in what respects?” is the
question asked, and it is the purpose of
this article to try to give light to those
whose past experience has been confined
to the old design of a heavy closed crank
case, castiron, water-jacketed engine,
with heavy cumbersome and crude firing
and valve mechanism.

Where “Splash” lubrication for the con-
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necting rods and cranks is used, an oil-
tight base is a necessity; but this lubrica-
tion is poor at its best, as more or less grit
will get into the bearings, and the oil is
churned over and over again, until a thick,
black, gritty mass accurmnulates which cuts

out bearings very fast and is a nasty mess

to get rid of. An engine for vachts should
be as beautiful as the handsomest steam
engine built for that purpose, The owner
should be able to take his friends to the
engine rcom with as much pride as he has
in any other part of his little floating palace.

The cylinder should be mounted on light,
graceful steel columns, braced to prevent
lateral motion, and a light copper or alumi-
rum casing, easily removed, should be put
on the crank case to keep the oil from fly-
ing, This gives plenty of light and room
for making all necessary adjustments,
There should be an oil cup on each con-
necting rod, with oil duct leading directly
to crank pin, through the brass. Connect-
ing rods should be either drop-forged steel
or hand-forged and milled out to an I beam
section.  All bearings should be large,
casily adjusted for wear, and should have
an oil pipe leading to each one from a good
forced, sight-feed multiple oiler,

In ciling pistons, anvthing over five
inches in diameter should have oiling tubes
on cach side, and with a “forced feed”
lubrication system which is entirely gov-
vrned by the speed of the engine, the rate
of lubrication is automatically proportioned
10 the speed at which the engine is running,
and there is no possibility of back pressure
in the oil cups, as is so often the case with
the gravity oilers in general use. The
writer has known of many cases where oil
cups, instead of oiling the engine, the en-
gine oils the cups, and actually fills them
by the back pressure, especially on the
aftermost cylinder,

A marine engine must be as compact and
light in weight (compatible with strength)
as possible, and should be so designed that
any part can be adjusted, taken out or re-
newed without disturbing anything else,
For the quarters in which engines of this
tvpe are placed are oftentimes cramped and
dark, and accessibility, after reliability, is a
prime necessity. When these points are
given proper consideration in the design
and construction of marine engines far
greater success and pleasure will attend
their use than has been experienced in the

past.
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This fact has but very recently been im-
pressed upon the writer in two instances.
‘T'he first was when a gentleman gave him a
commission to design and build a new pro-
peller wheel for his yacht in place of one
that had become broken. When the old
wheel was received it was found that the
makers of the engine had bored the wheel
with a taper hole, back end first, and the
party had been using the propeller, gotng
ahead on the back up face. The other case
is where a circular was received from a
prominent builder of engines on which were
two cuts, showing what they called a right
and left hand engine, and on these cuts
they said of one: “This is a left hand en-
gine and requires a right hand propeller
wheel;” and on the other: “This is a right
hand engine and requires a left hand pro-
peller.”

The writer has often heard of left hand
monkey wrenches, but this is the first in-
stance in which he ever heard tell of a left-
handed screw driver for the purpose of
putting in a right-handed screw; and this
1s only illustrative of the general lack of
information upon the part of not a few who
have been turning out marine engines,

We often hear of 35 and 40 H.P. en-
gines weighing less than 400 pounds; but
such horsepower is a horsepower figured
on of a propeller wheel that would enable
the engine to turn up a given number of
revolutions, producing enormous  slip,
waste of energy and fuel, and wear and
tear of the engine; whereas, a wheel to suit
the hull, using the same engine, would cut
the horsepower down to two-thirds or less
of what was claimed for it, and yet drive
the hull just as fast with less fuel and wear
and tear than at the higher revolutions,

There is no reason why a man should
not have as much confidence in purchasing
a marine gasoline engine as he would in
buying a steam engine, and the business is
sure to go to those concerns who, through
technical training and engineering ability,
will be able to turn out an engine that will
meet all these requirements.

This article is not written for the pur-
pose of harshly criticising any engine or its
builder, but with the sole desire to help
along the improvement now going on in
this field, and in order that those who buy
and operate marine motors may do so with
the least amount of exertion or trouble and
the greatest amount of pleasure.—The
Motor Boat.
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One of our contémporaries suggests the

establishing, by one of the national automeo-
bile organizations, of a standard brake
horse-power test, with official licensed test-
ers in various parts of the country, who
would make the standard test of any engine
“for a specified fee,” and issue a certificate
to the manufacturer. This suggestion was
made in view of the fact that engines of
various cylinder dimensions are rated at va-
rious powers, some of them so much higher
than others that it would appear to the dis-
interested observer that either the engine
was overrated or ¢lse the manufacturer was
able by means of his special design and con-
struction to secure much more power than
his competitors. We, however, fail to see
where the system proposed would help
miatters.
It is admitted that there are many things
besides the bore and stroke of an engine
which determine the brake horse-power of
an engine. Any operator can readily dis-
cover this for himself by allowing his en-
gine to get out of adjustment, hy allowing
a compression to escape past the piston
rings, ete, And the power given by one en-
gine of any make is not .iecessarily a cn-
terion to judge of the power developed by
other engines of the same make. There-
fore the test of the “official tester” would
be a record for the test of but one engine,
and unless the tester personally tested every
engine sent out, his record would have no
more value than the statement and record
of the manufacturer himself. And why
should the public be expected to accept as
any more truthful the records of an official
tester (who would be paid by the manufac-
turer) than the records of the manufacturer,
who vouches for them himself?

We believe that in automobile engines the
nower of engines, as judged by the public
from the manufacturer’s statement, mast be
based upon the same circumstances as has

the power of stationary engines and steam
engines. The manufacturers must be will-
ing to guarantee a certain brake horse-
power. Their engines must develop, if
anything, more than this guaranteed
power, Occasionally the engines will be
tested by the purchasers, and the manufac-
rurer's rating will be vouchsafed. If, on
proper tests by the public, the engines do
not come up to power, the manufacturer suf-
ters accordingly. Of course, there is a
chance that these tests by the public will no
be accurate, and the manufacturers of sta-
uonary engines have occasionally suffered
from an unjust test. But it has come to be
the accepied jurdgment among those famil-
tar with staticnary e¢ngines that certain
makes always develop an excess of power
over that guaranteed. Other makes are weil
known as covering little, if any, above the
guarantee. But no amount of “official test-
ing,” either on one or all the makers® en-
mnes, could change the reputation gained
in these cases by various companies. The
credence given their statements as to power
developed is dependent on the general truth-
ful standing of the individual companies,
together with the evidence secured in the
occasional tests, the results of which are
promulgated by the maker’s salesmen or
those of his competitors, depending on
whether the evidence was favorable or nort.
The automobile engine maker’s record ot
tests of his engines must be dependent on
the character of the individual company and
the evidence of the nature just referred to.

With the Selden patent clz2iming to cover
all gasoline autoinobiles, as at present con-
structed. there was enough trouble in sight.
Now it is claimed that there is a “basic”
patent covering electrical igmition of gas en-
gines, which will be even more ot a trouble
maker than the Selden patent.
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THE ULTIMATE LIMIT OF SPEED IN GAS ENGINES.

In view of the rapid increase in piston
speed and speed of revolutions, which
has marked the development of the au-
tomobile motor, and the impending in-
crease of nearly or quite the same amount
in gasoline marine engines, the question
must frequently be discussed, what is
the ultimate limit of speed of these mo-
tors? By ultimate limit of speed here is
not meant the very highest speed at
which any motor can possibly run, but
rather the limit imposed by engineering
conditions for steady and continuous run-
ning. As it is only in the above classes
of motors (and, one might add, in flying
machine motors) that the highest possi-
ble speed seems likely to be sought, sta-
tionary motors may here be left out of
consideration.

1f one were to canvass the makers of
automobiles and launch motors, especial-
ly perbhaps the latter, and were to ask
each for his reasons for not aiming at a
higher speed than that specified in his
catalogue, an interesting variety of
statements would undoubtedly be
brought forth. One builder, for exam-
ple, would say that any motor (including
his own) would be shaken to pieces by
a higher speed. Another would say that
higher speed would not give more power,
as the torque would fall off faster than
the speed increased; and, if pressed for
the reason why some other builder was
able to run his motor faster, he would
possibly reply with furtive hints about
a pernicious practice of overrating horse-
power. Still another would declare that
the higher speed caused the piston to
“run away from” the flame. Another
might claim that faster running over-
heated everything, and induced prema-
ture ignition of the charge. Probably,
however, the largest number would say
that higher speed would make the en-
gine wear out too fast in lpistc’n rings,
cylinders or bearings, or all three, and
that it is cheaper to run the engine slower
and keep it longer.

Now, every one of the builders above
supposed may have stated his own genu-
ine experience: and yet, if his rated pis-
ton speeds were less than 1,000 feet per
minute, there is fair reason for ques-

tioning if the obstacles he enumerated
were really, in the last analysis, insuper-
able. In other words, he may have found
his own limit, but certainly not the limit
of speed, in an engineering sense. That
this is the case is indicated by the large
number of high-grade autemobile motors
whose "normal” piston speed—a rather
indefinite term, it must be admitted—is
fully 9oo feet per minute, and which,
when accelerated for racing, reach 1,200,
1,400 and even 1,500 feet per minute for
hours and even days at a time,

It is freely admitted that the racing
automobile requires a thorough overhaul-
ing after every. long race, and the wear-
ing parts of the motor generally get their
share of attention on such occasions. The
highest skill of the best engineers has
not been able to change this fact, which
simply means that our present ability
10 get the charge into and out of the
cylinders, and to burn it, is ahead of our
ability to make the motor “stand up.”
The real questions, then, are two: First,
what is the highest speed in an ‘engin-
eeering sense possible; and, when this
highest speed has been determined, with
what degree of closeness can the normal
running speeds of commercial motors be
brought up to it? It is, of course, evi-
dent that to whatever extent engineering
skill is able to remove the practical ob-
stacles in the way of high speeds, the
high speed will be adopted in preference
to the low, since it means a grealer pow-
er ontput for the same, or nearly the
same, first cost of engine and without in-
crease of weight,

The above noted obstacles to high mo-
tor speed may be summarized as follows:
(1) Vibration; (2} wear of piston, rings
and bearings; (3) sluggish Hame propa-
gation and decreased torque; (4) over-
heating.

Genera] wear and tear would no doubt
be added as a fifth by many builders. It
is, however, partly covered by (1), (2)
and (4) above, but it will be referred to
again in a later paragraph.

Although the first four factors are all
serious enpugh to demand careful consid-
eration, I do not think that “in the pres-
ent state of the art” we are justified in



150

pronouncing any one of them, or even all
together, sufficient to fix definitely the
ultimate limit of speed. Vibration has
already been amply demonstrated to be
negligible in vertical motors of four or
more cylinders, and, for moderate pow-
ers, not of serious moment even with
three cylinders, except perhaps at cer-
tain critical speeds, when the vibration
period of the motor happens to synchron-
ize with that of the springs cn which it
is mounted, or the hull in which it is
placed,

Ordinary wear is simplv a question of
bearing surfaces, proper materials and ef-
ficient lubrication. The last is indeed a
a difficult problem, and many builders,
especially of the older type of Lunch mo-
tors, do not know how to lubricate ef-
fectively such parts as the crank and
wrist pins. Still, the most efficient lubri-
cation possible is by no means so com-
mon as it some day will be, at least where
small engines are concerned. As to the
piston and its rings, there is no way to
save them from wear, but we mav he
very sure that if there were no other ob-
jections to high speed the purchaser
would cheerfully pav the cost of new
rings and an occasional new set of pis-
tons, and of the necessary reboring of the
cylinders, for the sake of getting, say
15 or 20 H. P., instéad of getting 10,
from a given size of engine,

Rapid flame propagation may be se-
cured by an intense spark, and, if neces-
sary, by igniting at two or more points
within the cylinder. Even in the fastest
automobile motors multiple ignition is
hardly considered necessary today, and
there is no immediate prospect of our
being compelled to exhaust the possi-
bilities in this direction. It is indeed
necessary to use high compression, and
a very good carbureter, if high piston
speeds are aimed at, but éach year sees
carbureters improved, and high compres-
sion is no longer the bugbear of design
ers that it used to be. Compressions ol
90 or 100 pounds per square inch are now
used successfully in many automobile
engines,

Overheating of the piston and of parts
projecting into the combustion space is
undoubtedly a frequent factor in restrict-
ing speed. Its influence, however, is rath-
er indirect, since its effect is to necessi-
tate a moderate compression, with which
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high speed is hardly possible. It might
he imagined that this factor would be a
serious one, but it has not been fonnd
<0, at least with cylinders up to 8 inches
in bore, and it seems probable to me that
piston diameters of 9 or (0o inches can
successfully be used with high compres-
sinn in gasoline engines, before recourse
must be had to water injection or other
devices to prevent premature ignition.
One maker, at least, now casts his pistons
with internal spines, designed to assist
the dispersion of heat. I would prefer a
suitable number of ribs to assist in con-
veying the heat to the piston walls; but.
as a matter of fact, automobile moctor
pistons are made up to 5 or 6 inches in
diameter, with very thin heads and scan-
ty ribs, without trouble from overheat-
ing. The reason seems to be that, so
long as the mean temperature of the gases
in contact with the piston for the four
strokes of the cycle does not exceed cer-
tain limits, the piston is not likely to
heat to the point of igniting the gases
spontaneously.

The probf;rn of getting the fresh
charge into, and the burned gases out of,
the cylinder with sufficient rapidity is
certainly one that calls for a2 good deal
of ingenuity. Various makers have used
maultiple inlet valves, and in some cases
also multiple exhaust valves, an illustra-
tion in point being the eight-cylinder en-
gine of the “Arontio,” built (the engine)
by James Craig, Ir., of New York. Each
cylinder of this engine has two inlet and
two exhaust valves opening directly into
the top of* the cylinder head. The valves
are operated from cams by bell cranks,
and the exhaust valves are timed so
that one opens a little before the other,
thus relieving the pressure on the
second valve, Some time the designers
will find a limit to the size or number
of their valves, but just where that limit
will be found seems to be a question
more of ingenuity than of mathematics,
and to attempt now to place it seems
hardly reasonable,

There is, nevertheless, a limit to engine
speed, which, though it can not be rigadly

xed for all future time, is at least math-
mematically calculable for any given
case, and can be approximately fixed for
“the present state of the art.” It de-
pends on the weight of the reciprocating
parts, and may be stated by saying that
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the inertia force of these parts—piston,
wrist pin and connecting rod—at the up-
per or outer end of their stroke must in
no case be allowed to exceed the pres-
sure due to compression in the cylinder.
The importance of this inertia force at
high speeds is well known to designers
of high-speed steam engines, and perhaps
to the majority also of the builders of
high-speed gas engines, but I have not
happened to see its influence graphically
treated for the highest speeds at which a
motor may safely be run. -

At the beginning of any stroke, this
force acts as a drag on the crank pin, and
at the end of the stroke it tends to hasten
it, and the intensity of this retarding or
assisting force is proportional to the rate
of change in the piston’s velocity. That
rate of change has its maximum values at
the ends of the stroke, when the velocity
itself is (for an instant) zero, and is zero
when the connecting rod and the crank
are at right angles. If the piston were
connected to the crank pin by a Scotch

oke, this inertia would be the same at
cth ends of the stroke, but in conse-
quence of the angularity of the connect-
ing rod it is greater at that end of the
stroke when the piston is farthest from
the shaft,

If we were to neglect the angula-ity
cf the connecting rod, the inertia %-:rce at
the ends of the stroke would be exactly
equal to the centrifugal force whick 2
body of the same weight ag the recipro-
cating parts would exert if its mass were
concentrated at the center of the crank
pin. Taking the connecting rod into con-
sideration, the formula actually to be
used is the following:

r
F=Fs (cos. w+ —cos. 2 w),
i

in which
F =inertia force paralle] to cylinder axis,
Fe&= centrifugal force of same mass at
center of crank-pin,
w=crank angle from top of stroke (a
vertical engine being supposed),
r=crank radius,
1= connecting rod length, center to cen-
ter. -
If » be in inches.
Fo=0.0000285 ¥V r N2,
in which
W = weight of revolving parts in pounds.
== revolutions per minute.
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To get the total axial force on the
crank pin, which is the thing desired, we
must add the axial component of the cen-
trifugal force of the large end of the rod.
For this purpose the weight of the rod
may be apportioned between its small
and large ends by weighing it on two
scales, with the center of each end sup-
ported and the rod lying horizontally,
The small end will then be included with
the reciprocating parts, and the large end
will be treated as a revolving part. The
axial movement of the centrifugal force
of the large end will be the centrifugal
force multiplied by the cosine of the ~
crank angle w. .

If the reader familiar with gas engines
wil] take the weights of the piston, wrist
pin and rod of any gas engine with which
he is familiar, ang will work out the
above calculations for a piston speed of
1,000 feet per minute, he will perhaps be
surprised to find how close the sum of
these forces comes to equalling the total
pressure of compression on the piston at
the end of the compression stroke, Evi-
dently the reason for not allowing these
forces to exceed the compression is that,
if they do, the connecting rod will be
lifted till the slack of the crank pin bear-
ing is taken up, and when the explosion
comes it will drive the rod down again
on the pin, producing a more or less de-
structive knock, Evidently, the looser
the bearing the more violent will be the
knock, ang the sooner will the bearing
succumb.

It might be supposed that if the com-
pression were sufficient to hold the rod
down on the crank pin at the extreme
end of the stroke, it would be more than
sufficient for this purpose during the
whole compression stroke, but this is not
the case if the terminal compression is
high. The accompanying diagram shows
a theoretical indicator card with a com-
pression of 100 pounds gage, instantane-
ous ignition, and an explosion pressure
of 300 pounds gage. It gives a mean ef-
fective pressure of about 78 pounds,
which is by no means excessive, as a
first-class automobile engine will give 80
to go pounds, It is used in preference
to an actual indicator card, for the reason
that the latter is nearly impessible to get
at high speeds, and is subject to numer-
ous variations according to the mixture
and the time of ignition, which are elim-
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inated in the ideal card. Practically the
compression curve A B is the one of
chief interest, and the actual curve would
differ from the ideal only in beginning
to rise above atmospheric pressure a lit-
tle later in the compression stroke, and
in rounding smoothly into the explosion
curve, owing to the spark being advanced
for high speed. At the critical point of
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the curve, viz, about 45 to 50 degrees
from the top center, the curve would be
practically the same as drawn,

The curve C D is the inertia curve
plotted for the several crank angles
shown, the connecting rod being sup-
pcsed to be four times the crank radius.
But for the angularity of the connecting
rod the go-degree position would be mid-
way horizontally, and C D would be 2
straight line. The engine is of 6-inch
bore by 7-inch stroke, with the recipro-
cating parts weighing 13 prunds and the
large end of the rod 4 pounds, and the
speed is 1.000 r.p.m. Combining the two

. ordinary launc
'| speed is from 1,200 r.p.m. for small en-

THE GAS ENGINE.

curves A B and C D, we get curve D E,
which nearly touches zero at about 48
degrees. The speed assumed is, there-
fore, the practical maximum for this en-
gine, unless means can be found to re-
duce the weight of the piston and rcd,
which, it must be admitted, are about as
light as conservative design and the best
OF materials would justify., Curve F G
is the expansion curve combined with
the inertia curve.

A similar calculation for a 4 x 5-inch
engine, in which the reciprocating parts
weigh 6 pounds, and the large end of the
rod 1}2 pounds, shows that with a speed
of 1,200 r.p.m. the inertia force and com-
pression are nearly equal at 50 degrees.
As this speed is frequently exceeded in
automobile motors, the reason for the ab-
normally light design of the pistons and
rods of engines of the De Dion type is
at once manifest. The factor of safety
in these parts is hardly large enough to
be worth considering, but it is only the
paucity of this factor that makes such
speeds practicable on any terms. These
motors have at least shown that by using
a piston length only equal to the diam-
eter with semi-steel for material, and the
very thinnest and most accurate of cast-
ings, a piston for a bore of 100 millimeters
can be made to weigh only a trifle over
2 pounds, and the connecting rod and
wrist pin will weigh less than as much
again. We may, therefore, say that for
engines the limit of

gines down to about 800 r.p.m. for the

;i largest,

The question now deserves considera-
tion: Is there any good reason why this
practical maximum of speed can not be
made the normal speed for continuous
running? Personally, I think that where
pleasure craft are concerned, the time
when this will be the case is not far dis-
tant. It has been shown above that there
is no real obstacle in the way save that
of maintaining the bearing surfaces at
these speeds; but that obstacle itself is
more apparent than real, and is due, in
my belief, largely to defective or old-
fashioned methods of lubrication. The
old idea of drop-by-drop lubrication,
while perfectly adequate so long as
speeds were low, must give place in mod-
ern engines to the principle of a con-
tinuous stream of oil, fed to every impor-
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tant bearing, collected, settled or filtered,
and used again. This principle is al-
ready well exemplified in high-speed
steam engines, turbines and electrical
machinery; and it is employed to a lim-
ited extent in automobile engines, but
nothing like as generally as it deserves
to be, and easily can be applied. The
crank pin, in particular, is in very few
engines lubricated as well as it might be,
and in most automobile motors oil is fed
to it at what I regard as diametrically
the wrong point, namely, the top or pres-
sure side of the crank pin bearing, in-
stead of the slack or cap side.

The fact is perhaps significant that ball
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bearings of the type first made popular
by their use in the Mercedes automo-
biles, and now extensively used abroad
in automobile transmission and wheel
bearings, have this year been applied to
the crank shafts of three separate makes
of automobile motors—the Mercedes 70
H. P., the Hotchkiss and the Charron,
Girardot and Voigt. These bearings
seem hardly likely to be applied to crank
pins, but if they prove successful as main
shaft bearings they will constitute a no-
table improvement in high-speed gas en-
ﬁ_ilnes of moderate size; and, of course,
their use will considerably simplify the
lubrication problem.—Américan Machinist.

RAILWAY

MOTOR CAR.

Motor Car No, 1, recently designed and
built by the Union Pacific Railroad, for local
traffic over the lines of this company out
of Portland, Ore., is the name of the first
gasoline railroad car used for combined
passenger and baggage service in America.
The automobile has within the past year
been installed as an adjunct to railroad lines
in sparsely settled districts, doing scheduled
service over public roads in places where
steady train service would not be profitable,
but this is the first occasion in which the
gasoline motor has been placed side by side
with the steam locomotive, running on its
steel track and carrying passengers and
baggage at a rate exceeding that at present
made by the steam car in the same service.

Motor Car No. 1 had its initial run over
the company’s lines on April 2, between
Valley and Omaha, Neb., when it made the
trip in 13 minutes less time than required
by the trains on the road. The speed av-
eraged 30 miles an hour, and could have
been 40 but for a slight fan trouble,

The car is strongly mounted on the usual
form of coach trucks, and is swung on a
combination spring suspension so that the
teetering movement s0 common in short rail-
road cars or single truck street cars is over-
come, This is accomplished by placing a
pair of wheels near the front and the other
at the rear, with short elliptic springs be-
tween the top of the truck and the floor of
the car. Forty-two-inch steel wheels run
in long plain bearings and the motor plant
and transmission machinery are mounted on
the truck frame.

The six-cylinder, 100 H. P, motor, built
by the Standard Motor Construction Com-
pany, is similar to that used in Standard
racing boats last year, but has been re!le-
signed and built in accordance with the rail-
road company’s plans. The power is trans-
ferred as direct as possible to the drive
wheels through a clutch and speed change
gear. An ordinary water cooling arrange-
ment is used, with circulation effected by a
gear-driven pump, In summer the water
from the cylinder jacket is cooled by pass-
ing through coils of tubes beneath the floor
of the car, but in winter it is passed through
a series of coils passing around the interior
of the car, the heat of the water being used
to heat the car. Between the motor and
these two systems of cooling is a controlling
valve operated by the drive of the car, and
by which part of the water may be passed
through each of the coils, according to the
amount of heat required in warming the
car and to the amount of cooling needed in
keeping the water in the jackets at a proper
temperature. Beneath the floor is carrieg‘ea
200-gallon gasoline tank, from which the
fuel is fed to the cylinders by a positive
automatic pump system,

The body of the car has been designed to
reduce wind resistance, the sides tapering
at the front to a sharp angle and rounding
at the rear much like a boat. The roof is
perfectly smooth, except for the Cottler ven-
tilators, and is shaped to offer as little re-

~sistance to the atmosphere as possible. Ven-
tilation is effected by having all vitiated air
withdrawn through the ventilators by suc-
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tion created by the speed of the car. Pure
air is admitted through one central tube
which divides and subdivides into numerous
small ducts admitting the air equally into all
parts of the car, and thus avoiding any di-
rect draft in any part of the car. In winter
time the incoming air is heated by passing
over heated coils connected with the motor.
To facilitate cleaning the interior of the car
has been made perfectly plain, and the floor
is water-tight, in order that it may be flushed
out with hot water without danger
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The entire control rests with the operator,
around whom the motor, carbureter, spark,
acetylene headlight is used, and within the
car lighting is through opalescent panels,
which diffuse the light coming from acet-
ylene burners concealed behind them. The
rear door is held closed by an air c¢ylin-
der, another of which raises and lowers the
step to the rear platform so that the step is
folded up when the car is traveling, but so
that a slight movement of a driver’s lever
lowers it and opens the door—Motor Age.

THE KINGSTON AUTOMATIC CARBURETER.

The new Kingston automnatic carbureter
is designed to meet the demand for a high-
grade automatic compensating carbureter,
and involves a certain ¢combination of fea-
tures that are new and shown for the first
time in this form. In the illustration the
carbureter is shown partly in section, the
carbureting chamber is located in center of
constant level cup surrounded by a horse-
shoe-shaped float, which is made of cork
with a hight covering of copper, this com-
bination making a very substantial float, as
the copper strengthens the cork, keeping
it from warping or becoming saturated and
heavy, and the cork adds to the strength of
the copper and keeps it from becoming
punctured or crushed out of shape, Much
lighter copper can be used in this manner
than wheré no filler is employed. The float
is not attached to anything, but lies on a
flange surrounding the carbureting cham-
ber; over its ends are projecting flanges
which terve to kecp that side from rising
when floated ; the opposite side of the float
is free to rise and engage stem of ball valve
B controlling the flow of liguid fuel through
inlet (¢ to constant level cup. Spray nozzle
T is also located at the center of constant
level cup at an equalizing peint in carbure-
ting chamber, and is adjustable by needle-
screw A, Inlet pipe to motor is connected
at H. Throttle at ] is provided with an ad-
justable low-speed stop at K, and a lever, L,
is attached to J for operating throttle, which
may be opened by hand from steering post,
by foot pedals or by governor, as the bear-
ings are such that it may be adjusted to
operate very freely. The throttle is so ¢ons
structed that it may be assembled from
either side, thus bringing the operating lever
on the right or left side of carburcter as de-

sired. All of the air passing through car-
bureter must enter at 1 and pass the auto-
matic valve V. A ground union ftting is
provided at I, to which piping may be con-
nected to supply warm dry air in cold or
damp weather, To the stem of the auto-
matic valve V a large flexible membrane, D,
is attached, with its outer edge securely
clamped by screw cover shown on top of
carbureter. Above the membrane D is a
practically air-tight chamber, the only open-
ing to communicate with the surrounding
atmosphere being at F, the size of this open-
ing being adjustable by means of screw F.

The automatic valve V is opened by the
partial vacuum in carbureting chamber due
to suction of motor and acting on the face
of valve V, and the large membrane D.
the combined area of membrane and valve
equal about 24 times the area of the inlet
pipe. thereby reducing the chances of wire
drawing the motor by the pressure neces-
sary to operate this valve, %pring' S tends
to close the valve between the suction
strokes. The speed valve V is controlled
by the amount of air allowed to pass in
and out of chamber above the membrane D
through the adjustable air opening at F.

At C is shown a hollow screw forming a
guide for valve stem and used for adjust-
ing the automatic valve off its seat for the
purpose of correcting the mixture at low-
speed position, thus forming the initial air
inlet within the regular inlet and taking all
the air from one source, giving the advan-
tage of supplying warm air at low speed
as well as the high when necessary. E is
a lock nut for locking C in position after
adjustment is made.

In operation: Connect to intake pipe of
motor with standard pipe connections at H.
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The Kingeton Automatic Cardureter,

Connect the fuel supply at G with ¥4-inch
seamless tubing, using union connection, or
take off the union fitting and connect with
I4-inch standard pipe, which should be of
brass, as iron may rust and cause trouble.
Give head enough to insure a flow to car-
bureter, Connect warm air pipe by union
connection shown at I, and extend same to
some place where warm air can be obtained
when motor is running. Warm air may be
taken from near the exhaust pipe with good
results where it is convenient, but this pip-
g should be so arranged that it may be
adjusted close to the source of the heat or
a slight distance away from it, while on a
damp or cold day it 1s very necessary and
should be so adjusted as to just keep frost
from appearing on the inlet pipe between
carbureter and motor. Open fuel regulat-
ing secrew A about one turn, press down on
the spring flushing device (not shown in
sectional view) until fuel will drip from
carbureting chamber at M, then open throt-
tle J wide, by lever L, then start the motor,
and when motor starts adjust A until the
mixture is perfect, with open throttle, and
the motor will develop high speed and
power, and no smoke will be emitted from
the exhaust, Next close throttle against

stop K to low speed position, which is ad-
justable by screw against K. When throt-
tle is first placed in low speed position the
mixture will show too rich and smoke will
puff from the exhaust, then adjust the
screw C down carefully by turning it to the
right, .

This will press the automatic valve V
from its seat, admitting a small fixed quan-
tity of air to the carbureter chamber. with-
out operating the automatic valve. When
the serew C is adjusted to the proper posi-
tion to admit the exact amount of air to
mix with the quantity of fuel drawn at this
position the motor will run smoothly at a
very low speed. Then screw C should be
locked in position by nut E. There is now
an adjustment for both high and low speed
which is perfect. Now test the intermediate
positions, open throttle quickly and the
motor should speed up like a fash,
Should it hesitate for want of fuel,
then screw F down a part of a tumn;
this will not admit air as freely
in and out of chamber above the flexible
membrane, and consequently the automatic
valve will not act so quickly, which will
cause more suction on the sprayv nozzle T,
while the antomatic valve is opening. If on
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opening throttle quick motor smokes, the
screw F should be opened slightly, which
would decrease the suction on spray nozzle
and correct the mixture, Carbureter should
require no further attention, except to draw
off whatever water or dirt may accumulate
in float cup about once a week, by drain
cock N,
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At high speeds the automatic valve V,
controlled by membrane D, and adjustable
air control F, will remain wide open. Then
if a heavy load is thrown on that will tend
to slow down the speed of motor, the valve
V will partly close, maintaining a constant
suction on spray nozzle T and compensating
perfectly to any speed

THE WESTERN

GAS ENGINE,

“Necessity is the mother of invention,”
and out of the necessities of the Pacific
coast has developed the Western engine.
Briefly stated, the conditions required in
a gas engine on the Pacific coast are
these; Adaptability to heavy constant
loads, principally for water pumping for
irrigation; adaptability to the heav~
cheap native distillates, which are much
more difficult to vaporize and gasify than
our Eastern gasoline; simplicity cf me-
chanical construction, as most of the en-
gines go into the hands of inexperienced
farmers; automatic action so positive
that the engine may be left for manv
hecurs without attention under constant
load; price and quality to compete suc-
cessfully with more than a score of other
makes of engines, both Eastern and Pa-
cific coast built. As the same conditions
prevail in other parts of the countrv, a
description of how the \Western meets
these requirements may be interesting.

Sectional End View, Showing Valves
Vaporizer, Etc.

The accompanying sectional view of the
cylinder head and vaporizer shows the
construction of this portion of the engine.
Fuel is maintained at a constant level in
the small reservoir by a pump feed, with
overflow back te supply tank. A little
above the fuel level is an opening of good
size that can not clog, this opening being
closed by the flat cone-shaped end of the
screw valve at the top of the vaporizer.
The air rushing by sucks up the fuel and
it is broken into a fine spray as it strikes
the end of the valve screw. This mixture
of air, and fuel inspray, passing by the
vertical inlet valve impinges against the
hot surface of the vertical exhaust valve,
still further breaking up the fuel into
gaseous spray and at the same time as-
sisting to cool the exhaust valve. This
vaporizer was designed especially for
California No, 2 Distillate and handles it
well. The vaporizer, taking the heavy
distillate, atomizes it and throws a large
portion of it into gas before it enters the
cylinder. This allows of a high compres-
sion, so that the piston area is consider-
ably reduced over the ordinary engine.
By a peculiar device of their own the
builders claim a greater horse-power for
size of cylinder than has hitherto been
achieved by other makers of horizontal
engines. This greatly reduces the weight
—a valuable feature in transportation and
portability.

The engine is built by the Western
Tron Works Company, Los Angeles, Cal.
The action of the engine is perfectly auto-
matic, the governor being of centrifugal
tvpe, hit-and-miss, and very sensitive.
An important feature is the water circu-
lating pump, which constitutes an in-
tegra] part of the engine, insuring proper
water circulation. This device and the
light weight of the engine, with its very
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even balance, makes it especially satis-
factory as a portable. The makers are
prepared to substantiate their claim that
it will burn any fuel, from gasoline to
kerosene. They state that they can start
on ordinary kerosene, using a trifle of
gasoline to get under way and get full
power within a few minutes from the time
of starting. They report tests with kero-
sene which show that without any special
device, generator or other accessory, the
engine can be changed over from one fuel
to the other and run equally well. This
is especially valuable in a gas engine and
allows its economical and satisfactory
use where an even and regular grade of
light fuel is not obtainable. The builders
are prepared to fill orders from any part
of the United States, and solicit export
business, having the best of shipping fa-
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cilities via San Francisco or San Pedro
to all parts of the world. They report a
large accumulaticn of orders, and their
factory is running twenty hours each
day. Their plant will soon be extended
to take care of the rapidly increasing
business,

The Western Gas Engine,

PROGRESS OF THE GAS ENGINE.

In a recent article in The Ohio State
Journgl Frederick Collins calls attention to
the fact that when we consider all that man
is able to do in the way of converting coal
into power by means of the steam engine,
we are apt to consider him a “little god,”
but when we look on the real instead of the
spectacular side we find that man is really
wasting about go }xr cent or more of the
available energy of the coal,

The invention of the internal combus-
tion engine, as the gas engine is called, says
the writer, is a long step toward the direct

conversion of fuel into power, and for this

reason it must be seen that it is more eco-
nomical in actual service than the steam
plant. Every one is familiar with gas en-
gines in small sizes, thousands being in
constant use throughout the United States,
ranging from 1 to so H.P., and obtaining
their supply of gas trom the ordinary street
mains. But economy is not typified in
these engines,

When the gas engine is equipped with
its own gas producer, as the plant is
termed by which the gas utilized is made,
it shows the remarkable decrease in fuel
consumption, and so rapid has been thé¢ de-
velopment - of this form of power genera-
tors and so ever increasing the size of the
units turned out that the steam engineers
have had cause to look to their laurels, as
their unparalleled activity in evolving the

steam turbine has shown. This is the kind
of competition over which capital seems to
have little control, and it is based on the
laws of natural selection, in which the
fittest will survive just as much as in the
progression of the animate bodies, upon
which Darwin based his theory of evolu-
tion,

A comparison of the performances of
the best types of triple expansion Corliss
engines and gas engines, even of the small-
er sizes, shows that when the fuel econo-
mies of the gas engine are considered its
first cost where it replaces the former will
be compensated for within a very few
years. Thus the fuel consumption of the
best type of compound condensing steam
plant is-from two and a half to four pounds
of coal per H. P. per hour, and in many
steamn engines, especially of older design,
now in use the coal consumption is actu-
ally criminal, ranging from six to ten
pounds per horsepower. .

On the other hand, with the best type of
gas plant and 2 ﬁs engine of modern de-
sign 1 H.P. may be developed for one hour
by the expenditure of one pound of coal.

In gas power plants two processes are
involved—namely, the conversion of the
fuel into gas and then the combination of
the gas in the cylinder of the engine de-
veloping the power. The cheapest gas suit-
able for power that can be furnished is
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made from anthracite or bituminous coal,
coke or wood by passing air and steam al-
ternately through deep beds of fuel brought
to incandescence. _

There are two different systems for gen-
erating this kind of power gas, and these
are broadly designated as “pressure” and
“suction” plants, depending on their meth-
od of operation. While the pressure sys-
tem has not met with the favor that the
suction has, it is nevertheless being exten-
sively used, and to illustrate the difference
between the two it may be described brief-
ly as follows: In the pressure system the
air necessary to maintain the fire in the
gas generators enters the bed of fuel under
the pressure caused by a steam jet blower
or a fan, when the gas will pass through
the apparatus and reach the engine under
a pressure.

In the suction system the air required for
the generation of the gas is drawn through
the fuel bed and the resulting gas through
the cooling and cleansing apparatus by the
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sucking or draught action of the engine
piston.

The great advantage the gas engine de
signers have had over the steam engineers
is that they have learned all that the mod-
ern school of steam engine building could
teach them and have applied these teach-
ings in the construction of the new motive
power. The success of the steam turbine
has served to stimulate the gas engineers
to bend their energies in designing a gas
engine along the same fruitful lines-

Mr, Lewis Nixon even goes to the ex-
tent of announcing that the end of the
steam age is practically at hand, and in this
connection it is interesting to note that a
locomnotive fitted with a gas engine is now
being tested to determine its efhciency as a
motive power to supersede steam on rail-
roads.

In any event, the time is rapidly ap-
proaching when the steamn engine in any
capacity will have to take a secondary po-
sition as a power producer.

TRADE PUBLICATIONS.

“The Keason Why” is a pamphlet from
the Duryea Power Company, Reading, Pa,,
and relates to the merits of Duryea vehicles,

Fox's Reversible Engine Works, Cov-
ington, Ky., have a circular showing the
new type of reversible engine built by
them,

The Frank M, Watkins Manufacturing
Company, Cincinnati, Ohio, is utilizing a
monthly blotter to .all attention to its
stationary and marine gas engines,

The Western Iron Works, Los An-
geles, Cal, are issuing a well-printed cat-
alogue of their engines, which are more
fully described in another column of this
1ssue,

A mailing card from the Hart-Parr
Co., Charles City, Ia., shows one of their
gasoline traction engines operating a
thresher in Minnesota. These traction
rigs are all oil-cooled.

W, 8. Sheppard, M.E., 21 Lawrence
street, Newark, N. J., has made a special
study of gas engine lubrication, and a
new booklet tells the advantages of his
“Ideal” oils for automobile, stationary or
marine engines.

The “Flour City Gopher” is a 214 H. P.
horizontal engine, with or without pumping
attachment, which is described in a folder
received from the Kinnard-Haines Com-
pany, Minneapolis, Minn.

The Beaver Machine Company, 220 E.
Second street, Cincinnati, Ohio, have
used, in their new circular, an illustration
of a beaver to show how gocd a worker
the Beaver engine is. This is a 333 H, P.
horizontal engine, mounted complete on
skids.

“The Motor that Motes” is the signifi-
cant phrase on the 1905 catalogue of the
Bridgeport (Conn.) Motor Company.
Sectional drawings, detail measurements,
etc., constitute a novelty in this cata-
logue, as such information is not usually
given out broadcast,

A new marine engine catalogue from the
Frank M. Watkins Manufacturing Com-
pany, Cincinnati, O, is by far the best we
have yet received from that company. It has
an attractive cover, is well printed in two
colors and the halftones are very good.
While the Watkins Company makes hoth
two and four-cycle types, this catalogue re-
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lates only to the former, for marine service.
They are built in units from 2 to 12 H. P,
Launches from 16 feet up are also shown,

The Wooley Foundry and Machine
Company, Anderson, Ind., have issued a
new circular, showing, in addition to
their standard Burger automatic gas en-
gines, a new tandem engine.

McDonald & Erickson, 36 W. Ran-
dolph street, Chicago, Ill,, are making a
specialty of a 412 H. P. vertical two-
cycle marine motor and an 8 H, P, of
the same type. A circular just received
gives details of these two engines, as

well as some accessories handled by this

firm.

The Capital Gas Engine Company, In-
dranapolis, Ind,, is getting out a new cat-
alogue, containing many illustrations of
Capital engines. This company also has
under way a very fine lithographed post-
er, mounted on heavy cardboard, and
showing the various styles of Capital en-
gines.

“Gas Fluctuation—Cause——Remedy,”
is the title of a catalogue received from
the Broderick Antifluctuator Company
330 W, Third street, Cincinnati, Chio.
This device is utilized to prevent fluctua-
tions in service pipes supplying gas en-
gines, and was fully described in our
last issue,

ITEMS.

The Streit Machine Company, Harrison
avenue, Cincinnati, are bringing out a new
four-cylinder design, to be rated at 16 H. P,

The Stone Manufacturing Company, 110
Orange street, Wilmington, Del, report
that their capacity is well filled up with or-
ders for their marine engines,

Ball bearings have made their appear-
ance in automobiles. We wonder if they
will become as essential to the public as
did the ball bearings on bicycles,

The Hart-Parr Company, Charles City,
Ia., expects to erect 83x170 and 6ox84 feet
additions to its plant, to increase the ca-
pacity of the foundry and machine shops
and to extend work along the line of build-
ing traction gasoline engines. The build-
ings will be fitted with traveling cranes and
used principally for erecting work,

R. E. Mathot advises a flow of at least
514 gallons of water per horse-power per
hour in engines using circulating water
systems for cooling. For engines using the
cooling tank system he recommends a ca-
pacity of 45 to 55 gallons of water per
horse-power for hit and miss engines, and
55 to 65 gallons for throttling engines.

In a paper recently published in the
Revue Techniqgue, M. 1. Levi makes
the following comparison between the
calerific values of different fuels used in
internal combustion. engines.  British
thermal units per pound: Methylated al-
cohol, 10,620 methylated alcohol mixed

with 50 per cent gasoline, 14,200; crude
American 0il, 19,630; refined American
oil, 19,880,

The George N. Pierce Co., Buffalo, N.
Y., have offered prizes for the best design
of a body for an enclosed automobile,
for the best body for a touring car, and
for the best color scheme for any motor
car, A first prize of $250 is offered ior
cach of the first two, with a second prize
of $100. For the last contest the first
prize is $200 and the second prize $100.
The contest ¢loses June 1st,

With a view to encourage the use of
as motive power purposes, the follow-
ing scale of discounts has been arranged
by an English gas company: For an en-
gine consumption during the quarter not
exceeding 25,000 cubic §eet, 10 per cent;
from 25,000 to 62,500 feet, 121 per cent;
from 62,500 to 125,000 feet, 15 per cent;
from 125,000 to 250,000 feet, 1734 per
cent; from 250,000 to 500,000 feet, 20 per
cent, and over 500,000 feet, 2214 per cent,

The editor of Rudder gives the following
answer to an inquiry as to why the incom-
ing charge in a two-cylinder engine is not
ignited by the hot gas:

“The explosion drives the piston down un-
til it opens the exhaust port, and as the
gases still have a pressure of from 20 to 40
pounds per square inch, the instant this port
1s opened the gases escape at such a high
speed that they leave a slight vacuum in
the cylinder by the time the piston has gone
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down far enough to open the incoming port,
The shock caused by the rapidly mwoving
gas has a tendency to destroy any flame
that may try to remain, and the shock of the
incoming cold gas has a similar effect. A
poor charge of incoming gas is more apt to
take fire, owing to the fact that the previous
explosion did not leave enough pressure to
exhaust itself in the manner mentioned.”

An English firm is said to be building a
ship of 8oo tons burden, to be equipped
with a suction gas and gas engine power
plant.

A 1,200 B. H. P. gas blowing engine has
just been made by the Societe des Acieries
de Longwy by the Societe Francaise de
Construction Mecaniques, at their Denain
works. Three engines of this size are being
constructed. Kach has two gas cylinders
placed side by side; the piston rods in both
cases being prolonged through the cylinder
covers to work the blowing cylinders, placed
tandern with the gas cylinders, which are
water jacketed, and each provided with a
hole, thirough which the condition of the in-
side walls can be exarmined. The pistons

~are made of cast steel. Each cylinder is
provided with two valve boxes placed at the
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sides at each end. This arrangement was
chosen to avoid massive castings, and to fa-
cilitate the inspection of the exhaust valves.
By its use all the levers for regulating and
starting can be grouped together, so that
the driver readily controls the charge, if-
nition, etc,, while standing in one place. In
addition to this the various moving parts
are easily seen and taken care of, while the
regulating and starting of the engine can
be done from the engine house floor level.

In an English article on “Recent Gas
and Oil Engine Developments,” the au-
thor says: “Most of the engines ex-
hibited at Earl’s Court were of the sin-
gle-cylinder horizontal type. They
showed that development is proceeding
along the lines (a) of higher compression
of the charge before ignition; (b) of em-
ploying electric ignition in lieu of tubu-
lar; {c¢) more convenient means of start-
ing; (d) in large engines, of water cool-
ing for the exhaust valves. These ad-
vances in recent years, combined with
better governing, have brought about
considerable reduction in the cost of gas
for working, and increased satisfaction in
uniformity of power generation”

FOX'S REVERSIBLE ENGINE.

By making a specialty of a §x 3§ en-
gine, by selling for cash only and direct
to the engine user, Fox’s Reversible En-
gine Works, Covington, Ky., say that
they can furnish a first-class engine for
a very reasonable price,

The accompanying illustration shows
a2 new style of engine brought out by
this company. It is 5-inch bore, 5-inch
stroke, rated at 5 H. P, at its normal
speed of 500 r.p.m. It is of the two-cycle
type, with head and cylinder cast in one
piece. The height over all is 25 inches,
diameter of crank case 11 inches, crank
shaft 114 inch, main bearings 3 inches,
fly-wheel 17 inches. The speed of the
engine (from 200 to 8oc r.p.m.) is regu-
lated by advancing or retarding the
spark. A reverse lever, doing away with
a reversing clutch or prcpeller, enables
the operator to reverse the engine. Jump
spark ignition is used.

For stationary use the engine is sup-
plied with an automatic governor. If de-

sired, a set of castings with working
drawings can be furnished for those who
desire to do their own machine work.
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About 2 year ago we published several
articles on the relation of artificial gas com-
panies and gas engines. The information
was secured by sending to gas companies
questions to be answered by them, and the
tendency of these questions was to ascer-
tain what efforts were being made by the
gas companies to secure the installation of
gas engines. We were led to make the in-
quiries by the fact that in the 1904 “Ques-
tion Box” of the Ohio Gas Light Association
the inquiry, “Do not manufacturers of gas
and gasoline engines give preference to
gasoline over gas; if so, why?’ was an-
swered in such a way as to indicate that the
gas companies felt the manufacturers of
gas engines did not work hand in hand
with the gas companies in securing the
largest possible installation of these engines,
irrespective of the fuel used. The informa-
tion secured and published in the articles
referred to indicated that some of the gas
companies were very energetic in securing
the installation of gas engines, while other
companies were very lax in the matter.

This year's "“Question Box™ is very much
larger than last year’s in all respects, but
the section on gas engines shows that the
gas companies of the country are, in many
cases, very much alive to the importance of
doing what they can to understand thor-
oughly the methods of operation of various
engines, the advantages of each, and the
best means to secure their installation and
satisfactory results from them. This is
shown by the fact that almost 20 per cent
of the inquiries in this year's “Question
Box™ relate either directly to gas engines
or to the production of power gas, We be-
lieve that the gas companies who are not
already making active efforts to secure the
installation of gas engines are losing an ex-
cellent opportunity to increase the sale of
gas at rates on wl:ich they can make a fair
profit. The companies who are pushing this

branch of their business are securing the
installation of many engines and attracting
to themselves business which would other-
wise never come to them. It is not al-
ways convenient to use gasoline for fuel in
gas engines, and in most cities a little ef-
fort on the part of the gas companies (espe-
cially if aided by active work on the part
of gas engine manufacturers) will produce
wonderful results.

A noteworthy innovation in the fishing
industry of Scotland is the introduction of
boats propelled by motors. Experiments.
have demonstrated the great advantages of
such boats over sailing craft in calm weather
or when the wind is unfavorable.

At the recent trade exhibition in connec-
tion with the seventh session of the inter-
national railway congress at Washington,
there were shown a number of applications
of the gasoline engine for railroad work,
Aside from stationary engines for pumping
water, etc., there were railway inspection
cars propelled by gascline motors, A few
years yet and the gasoline-propelled rail-
road car will be in evidence at such exhi-
bitions as this,

As is pointed out in another column,
the gasoline engine will have an advantage
in Chniese trade because it does not violate
the religion, or superstition if you will, of
the natives. Anyone who knows anything
about the Chinese persistence in sticking to
the religion and implements of his ances-
tors, knows that to be able to offer some-
thing which does not interfere with his
ideas of what is right gives an immense ad-
vantage, And while the sale of gas engines
in China may at this time appear to be most
unpromising in quantity, yet it is cettain to
develop in time into a good freld.
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THE REASONING GAS ENGINE OPERATOR.
BY ALBERT STRITMATTER.

Every once in a while the engine en-
thusiast is apt to think that the gas engine
is getting so well introduced now that there
is no excuse for any one not knowing some-
thing about these engines. The writer sel-
dom begins to feel that way that he does
not soon come againct some questions which
make him believe the gas engine is an un-
known quantity. Two such occurrences
have happened recently.

The first occurred in talking with a man
who is engaged in the miachine tool busi-
ness, a man who has traveled pretty thor-
oughly over the Central and Eastern States,
and who presumably has occasion frequently
to go into the shops of his customers, some
of whom probably use gas or gasoline en-
gines for dniving their machinery. He has
recently been obliged to face the possibility
of moving his own shop into a building
where he will have to furnish his own pow-
er. In talking of it, he asked the writer:
“Can a gas engine be depended upon to
run our shop right?” After thinking how
to answer him, I told him to go to any gas
engine company and have them refer him
to firme using the gas engines for such serv-
ice. By so doing he could best convince
himself,

The other occurrence before referred to
was on the occasion of reading in a paper
devoted to blacksmiths, etc., the following
statements by one of its readers: “I would
like to know if a gas or gasoline engine can
be depended upon for grinding., I have
never seen many gas or gasoline engines,
but all T ever did see only pushed while go-
ing in one way, and then left the momen-
tum of the fly wheel to run it for 114 revo-
lutions.” But while the writer of this in-
quiry seemed to doubt the ability of gas
engines to give steady power, he wrote with
not much better appreciation of the steam
engine, saving: “The steam engine is not
as good to drive burrs with as the old water
wheel, on account of the jerk in it caused
by the slacking of the speed while the en-
gine crank is passing the center.” The
steam engine people often join in the state-
ment that gas engines are not well governed,
but T can imagine the confusion of some
of them on heing told that their steam en-
ginfs “slacked speed while passing the cen-
ter.”

(} course, the whole situation of this lat-

ter case is that the inquirer evidently never
saw either a first-class steam engine or a
first-class gas engine. The technical papers
are every day ap?earing with descriptions
of installations of gas engines which are
doing ail kinds and classes of work, includ-
ing the operation of all sized electric gen-
erators, which is undoubtedly the severest
test that can be applied to a gas engine, as
to its reliability and speed refulation.

But the point that many of these investi-
gators of the gas engine do not bear in
mind is that there are all kinds of gas en-
gines, and that one can not expect a poor
engine to do good work, Operating flour
mill machinery does require a close regu-
lation in speed, but the fact that there are
hundreds of this type of engine doing this
class of work ought to be convincing evi-
dence to any one who doubts the ability of
the gas engine to perform such service as
satisfactorily as a steam engine or water
power,

This same inquirer asked in the same let- -

ter: “Could a cast iron grinding mill be
used by such unsteady power?” One of the
largest manufacturers of such grinding
mills recently told the writer that they had
had so many calls for gasoline engines to
operate their mills that they had been com-
pelled to go into the manufacture of these
engines themselves in order to do justice to
their trade and secure for themselves the
largest amount of profit from the engines
which they were obliged to furnish.

“The gas engine business is the hardest
thing I ever undertook,” recently remarked
a dealer in second-hand machinery. “All
the time I have been in business,” he con-
tinued, “I have never had more than four
complaints from my customers, and those
four were on gas engines I had sold. In
one case I bought a 2 H. P, engine and had
a mechanic, who has been in the gas engine
business for ten years, overhaul it. And you
know that when he says an engine is right,
it is all right. But the people who bought
it say thev can’t start it and are going to
send it back.

“In another case I sold a man a second-
hand engine of a certain make. The people
couldn’t run it, and I took it back and sold
them a new one of the same make. They
couldn’t start it, either. 1 wrote to the man-
ufacturers, and one of the firm went down
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there. When he got there he told the peo-
ple that he was not going to touch the en-
£ine, but would tell them what to do and
let them do it. “Work that pump, turn in
this switch, move that lever,” he instructed
them, ‘Now pull back on the fly wheel and
let her go,’ he commanded, and off the en-
gine went. Now, that’s the trouble with the
gas engine.”
The dealer’s story is an old one to me,
I have heard it over and over again, but not
always applied to a gas engine. A number
of years ago a concern manufacturing flour
mill machmer‘y sold to a miller a machine
known as a ‘purifier,’ which, as its name
indicates, purifies the flour of impurities.
As is not unusual with all kinds of ma-
chinery, the pulley which received the pow-
er from the line shaft was intended to turn
in a certain direction, designated as ‘with
the sun’ That is, as you stood looking at
the driven pulley it turned in the direction
of the hands of a clock. This direction was
indicated by means of an arrow painted on
the woodwork just beyond the pulley.: As
soon as the purifier was installed the com-
pany got a letter from the miller that the
machine was absolutely useless and failed
to do the work. After considerable corre-
spondence an expert was sent and found
that the machine was being ‘run backwards.’
That is, the driven pulley was running
‘against the sun’ instead of with it. Re-
versing this, there was no further trouble.
Machinery men in all lines meet with
troubles like these. There are some people
who so absolutely ignore the consequences
of their negligence in regard to the care
and understanding of a machine that they
will always have trouble, no matter how
simple or automatic the machine may be.
The successful man, in whatever calling
he may be, is the one who is able to adapt
himself to the conditions as he finds them,
and the successfu]l gas engine salesman
rmrust have the ability to instruct his cus-
tomers in the principles of operation of the
engine and in the process of reasoning
which will help every gas engine trouble,
provided the engine is not radically wrong.
For instance, a gas engine runs along
nicelv in the winter and spring. The oper-
ator never has a bit of trouble in starting it
the first time in the morning. But the very
first real hot day, a day when every one
feels like doing as little hard work as pos-
sible, on that first hot day of the summer,
the engine will not start. The operator tries
again and again, wondering why the en-
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gine should have picked out such a warm
day. to demand s0 much energy from its
caretaker. If he is the kind of man who
rushes off on-all occasions to the manufac-
turer or dealer who sold the engine, he will
demand an expert to come out and start the
engine, If, however, there is no one near
at hand for the purpose, or if he belongs
to the reasoning type of operators, he will
not pull at the engine indefinitely, but will
begin to look around and reason out the
cause of the trouble. In the first place, the
engine has run so many times and has start-
ed with so little trouble that it is reasonable
to assume that there is nothing radically
wrong. After investigating the igmiter, to
see if these is a good ‘fat’ spark and the
valves, to see that they work properly, the
fuel feeding devices, to see that the engine
will be kept supplied with fuel, it perhaps
occurs to him that neither the valves nor the
fuel-feeding mechanism can be the cause,
for the reason that the engine does not fire
the starting charge of gasoline which he
uses. As he has examined the igniter a
number of times, he knows that it is all
right, Perhaps there is something the mat-
ter with the gasoline, but on touching a
match to some of it the fuel readily flames
up, so there is evidently something else the
matter. After turning the engine over a
few times idle and with open relief cocks
to empty the cylinder of the priming charge,
he carefully measures out his starting
charge and tries to start, but with the same
failure. Again he recalls that the priming
charge is the very same size as he has used
all winter, even in the coldest of weather,
and he has drawn it into the engine very
slowly, so as to be sure that it vaporized
well, for last fall he had'trouble in getting
the charge to vaporize sufficiently to ignite,
and so he finally had to increase the size
of the charge—ah, that’s just it! During the
cold weather he used an increased priming
charge because the gasoline would then va-
porize sufficiently to form a mixture which
would ignite. Now on this hot day the con-
ditions of the weather are reversed, and
practically all of the priming charge vapor-
1zes instead of a portion of it remaining. in
liquid form and falling to the bottomn of the
cvlinder. The result is that as the entire
charge vaporizes it is too rich, has too much
gasoline for the amount of air, to ignite.
Reducing the charge to two-thirds or one-
half the former quantity results in his start-
ing the engine as usual, and all will go well
till next fall, :
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EXPERIENCE.
By M. T. MINOGUB, M.E.

At the present stage of the gasoline
motor industry, and its application of
power for the various uses for which it is
applied, it stands in the center of the en-
tire world a very interesting object, upon
which a great army of the brightest me-
chanical brains are focused. Day by day
that great army is steadily increasing.

To the newcomer and those of limited
experience ] especially wish to direct my
remarks. The amateur, after he has
studied enough to get a rough idea of
the construction and operation of an in-
ternal combustion motor, makes his de-
signs and constructs an engine along
such lines as he has learned in a theo-
retical way only, and when such con-
struction is complete, according to his
design, he gives the wheel a turn ; it starts
off, Bang! bang! bang! and the louder
and more terrific the noise that it makes
the better the music to his ears. If he
would only stop there and think, and
have just enough judgment to reason
with himself and say: I have learned en-
tirely the alphabet of the gasoline engine
and henceforth I am prepared to learn
my lessons. But in how few cases does
judgment serve the amateur thus. For
in that happy and delighted moment he
imagines that he knows the “ins” and
“outs” of everything pertaining to an in-
ternal combustion motor, and later on he
will discover his mistake, and as he sees
and realizes it he will come to the con-
clusion that he must turn back to the
original starting point, and take up each
part, its workings and its proper actions,
and analyze them carefully and build up
his fountain of knowledge from the base
of experience,

After years of experience along this
line he will recall the day that he com-
pleted his first motor, and then he can
realize how little he knew at the period
when he had first learned the alphabet of
internal combustion motor construction.

It would be almost as reasonable to
say that a person could read the preface
or introduction of a book and turn to the
last page, on which was written “Finis,”
and then relate the complete story.

It is a fact that at the present day bet-
ter facilities are at hand for learning the

experience of the past up to the present
day by the number of good publications
and articles from the experience of
others. The object of said publications is
to encourage and promote the industry
and to offer to the student a theoretical
education upon the subject. But prac-
tical experience must be brought into
action before one can hope for lasting and
practical resulfts. The object of this
article is not to discourage you and leave
your mind impressed with the idea that
the ordinary motor is so complex and
difficult to master that only master minds
can cope with it. Not at all. But the
object is to warn you that if you expect
to jump immediately from the horizon to
the zenith of success, that there are many
wrinkles to be smoothed and many pit-
falls to bridge over as you trudge along,
and nothing will convince you so well as
when your motor refuses to work on dif-
ferent occasions without any apparent
cause. A few years ago the following
appeared in an automobile publication, a
communication to the editor:

“Dear Sir— Will you kindly give a
formula for the construction of a line
motor” (naming a certain size) '“in plain
figures, without algebraic formulas?
Since I have left scheol I have almost for-
gotten how to compute by algebra.”

The editor’s encouraging reply to this
enthusiast was: “Any man not thoroughly
acquainted with algebra has no business
to try and design a gasoline engine.”

Such an unreasonable reply to an hon-
est and fair question would surely put a
damper to an energetic brain that a more
favorable and encouraging reply might
lead on to a field of great success. The
use of algebra is a correct and proper
way for the designer to arrive at the
proper solution after he has first con-
ceived the proper idea of what he wishes
to solve, The solution of the gascline
engine. its advancement and perfection is
not found on any page of algebra. But
it is found and is written on the pages of
a book called Experience, When you are
about ten miles from home on a country
road in your automobile and it suddenly
takes a notion to stop its horseless duties,
what do you do? Do you go into your
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pocket after your algebra and begin to
compute? Let x equal the unknown
cause of this unpleasant stoppage, and
let xz and 49 turns of the crank make her
go again? No, you don’t! You recall in
that little book of experience the chapter
of Cause and Effect, and get out and fix
a broken wire or adjust a vaporizer or
some trifling matter—and a turn of the
¢rank and you are off again. The me-
chanical construction and operation of a
gasoline engine in itself is of the simplest
nature, yet in all of its simplicity the
combination which goes to make the
machine complete and practical must
rely upon certain parts of its combina-
tion that can not be called by any other
name than delicacy, and it is to strength-
en and overcome this delicacy that is tax-
ing the brightest mechanica)l brains
Unlike any other power that has ‘here-
tofore served mankind, in one particular
it stands by itseli—'‘there is no power
behind the throne.” Of course the neces-
sary material that forms the combination,
including the combustible, must be
brought together, and by mechanical
effort be compelled to work in unison,
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but with the vapor engine the power is
created almost instantly and Jost in . the
next fraction of 2 second, and this repe-
tition must be kept up constantly or the
power ceases altogether, '

The windmill receives its power from
a current of air, whose speed and velocity
is guided and directed by an unseen
force. The steam engine must have con-
stantly a proper pressure in the boiler to
be fed in proper quantities to the prime
mover. ' The water turbine must have
great volumes of water at hand and de-
pend upon the law of gravity in combina-
tion with the water supply to produce its
results, Electric power must depend on
a large storage battery for its supply of
current. Thus it can be readily seen that
the gasoline engine as a power producer
is an entire product of manufacture, even
to the fuel and the only gift that nature
bestows upon her is the air she breathes.
Experience, then, confines herself more
closely to the accessories that help form
the combination than in the engine proper
itself, and it brings us in touch with an
old saying, that “Experience is a dear
school, but all fools must learn.”

A COKE GAS PRODUCER

By EMILE QUARINI

During the course of the year 1904 the
“Societe Technique de I'Industric du gaz
en France” opened a competition for the
best coke gas producer, intended for the
production of gas suitable for motors or
also for generating water gas, The com-
pany has recently handed its decision to the
Congress des Gaziers (Gasfitters’ Union).

Several candidates competed for the frst
prize, but only one of them, a Mr. Pierson,
of Paris, has complied with all the neces-
sary conditions and stipulations, enabling
conclusive experiments to be organized and
carried out before the Congress. This fact
is all the more worthy of remark, as it is
by no means rare to read, in connection
with one gas producer or another, that it is
suitable for the use of coke. It is, there-
fore, somewhat surprising to note that Mr.
Pierson was the only candidate to appear,
more especially as the prize, 5,000 francs
was not to be despised, although nothing
very extraordinary. Furthermore, the ap-
paratus submitted had not even been con-
structed expressly for working with coke.

The apparatus submitted by Messrs, T,
and O. Ct, Pierson is at Hery (Yonne), in
a pyrotechnic establishment belonging to M.
Gomant ; it consists essentially of a Pierson
gas producer with a combustion chamber
of 23.62 inches diameter and a maximum
height of about 5 feet 3 inches, and also of
purifying apparatus comprising a vertical
sheet iron refrigerator or cooler, a coke col-
umn and a purifier with Lancing material.
It also comprises the following: A gaso-
meter of 39.24 cubic yards capacity; &
Crossley Bros. 35 H. P. motor, and, finally,
the manometers, which are indispensable for
controlling the satisfdctory working of the
plant. The experiments made covered a
period of five days, and were carried out
by Mr. Aude (Mr. Pierson’s engineer), in
the presence and under the supervision of
a delegate appointed by the committee, and
of the Secretary and Recorder of the So-
ciete Technique. The fuel employed was
No. o coke and small coke, supplied by the
Compagnie Parisienne du Gaz, and small
coke which was obtained from the Laroche
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Gas Works, The tests made comprised
analyses of the gas made with the aid of
the Orsat apparatus, calorimetric mcasure-
ments taken by the aid of the Junker calon-
meter, and taking frequent diagrams show-
ing the readings of the speed of the motor.
The motor in question worked with remark-
able regularity, a feature which is a sine
qua non for the production of an homo-
genous gas.

As a matter of fact, the working of the
gas producer was remarkably constant
throughout the whole progress of the tests;
an irregularity occurred, however, for a few
seconds on the third day, due, probably, to
an accumnulation of cinders, but this was
immediately overcome by a skilful applica-
tion of the poker throughout one of the
upper inspection holes. Upon the termina-
tion of the experiments the producer was
completely emptied and examined, when
only a few pieces of clinker were found,
which were removed upon the first applica-
tion of the poker. A defect in the manu-
facture (completely foreign to the pro-
ducer, however) rendered it possible during
the course of the experiments to open some
of the inspection devices in the piping. Ab-
normal deposits of cinders were not found
in any part of the apparatus. The gas pro-
ducer tested at Hery has a combustion
chamber closed at the bottom by a circular
grate with almost vertical fire bare. All
waste products of combustion fall into a
pit filled with water, so that they are im-
mediately extinguished. Combustion is as-
sisted by injecting air and steam around the
grate and into a space shut off by a vertical
partition extending down into water, The
steam is generated in a boiler mounted on
a platform on a level with the feed hopper.
It passes through an injector, of the Korting
type, which also carries along with it a suit-
able proportion of air, thus producing a
mixture which is blown through the grate.
The producer is charged at the top by means
of a hopper, provided with a double fasten-
ing. The outlet for the gas, which escapes
laterally, is about 5 feet above the top of
the grate. The generating apparatus is
completed by inspection devices at the sides
and top, apertures for cleaning the grate
{closed and bolted when at work), and a
pipe for taking samples. The plant is also
adapted to use French close-burning coal,
and upon this assumption the producer has
been constructed to yield from 4200 to
4,600 cubic feet of gas per hour. This is
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the model which Messrs, Pierson generally
use for their 50 to 60 H, P, motors; it is
intended not only for feeding the motor
which is already put up, but also for subse-
quently providing the gas required by the
movable forges. The producer had been
worked with coke on a very few occasions
prior to the official tests to which it was
subjected, During the trials the motor,
which was not used for driving the shafting
in M. Gomant’s works, was kept down to
from 18 to 20 H. P, with a speed of 170
revolutions, excepting for brief intervals;
but, due to the considerable heating of the
brake, it was allowed to develop from 30 to
35 H. P. While working under these con-
ditions the producer was charged with from
35 to 45 pounds of fuel per hour, and, in
order to exactly determine this quantity, it
was necessary to weigh the coke and then
measure the quantity of gas produced
therefrom. This latter condition could not
be complied with at Hery, and, consequent-
ly, only secondary importance was attached
to the quantity and output of the fuel used.
The producer used at the Gomant works
not having been fitted out expressly for
using gas coke, it is certain that the results
obtained would have been still better if the
apparatus had been constructed especially
for burning already distilled fuel. Coke—
which is much lighter and often less pure
than close-burning coal or anthracite—
would require, especially as regards the gas
producer itself, the apparatus being given
much larger dimensions. Special study
might perhaps be given to this point: in
any case, however, proof has already been
afforded that gas producers, burning coke,
are able to give very satisfactory results,
as it is possible to make 4 very good gas
with them, suitable for driving motors—
even from small coke containing over 1§ pet
cent of cinders.

To sum up, the working of the plant shown
by Messrs, Pierson has been satisfactory
in every respect, from the industrial point
of view: and although the prize was not
awarded it, as the competition still remains
open, still the committee were pleased to
admit that the constructors had succeeded
in making very good gas from coke with
their apparatus. '

It is reported that the United States Gov-
ernment has placed orders for several motor
lifeboats, using 5 H. P, engines,
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GAS ENGINE INQUIRIES.

The 1905 “Question Box” of the Ohio
Gas Light Association contains a most in-
teresting series of questions relating to gas
engines, particularly as regards the stand-
point of city gas companies. OQf 809 pages
devoted to inquiries and answers, the sec-
tion on gas enginds contains 143 pages
(17% per cent), besides which there are
pages in other sections relating to power
gas and questions of plans to be employed
in helping secure the installation of gas en-
gines. It would be impossible to give an
idez of even a considerable portion of these
questions and answers, but we have select-
ed, almost at random, some inquiries which
are of especial interest.

Numerous and varying answers (al
though almost unanimously in favor of the
gas engine) are given in answer to the
question, ‘““Which is the cheaper source of
power, a gas engine developing 20 B, H. P.
for a continuous load for eight hours, with
gas at sea level and at a cost of $1 per
thousand, or an electric motor under the
same working conditions, with current fur-
nished at five cents (which is the average
price in the United States) per K. W,

hour?” One reply gives the accompany-
ing table:

Cost per B. Cost of 20

H.P.per H. P for

hour in 300 days

cents. of 10 hrs,

Electricity ............ 5.00 $3,000

Gasoline, 2o¢ per gal...2.95 1,770

Steam, coal $3.50..... 2.49 1,494

Gasoline, 15¢ per gal...2.33 1,308

City gas, $1 per M..... 2.25 1,350

Crude oil, 5¢ per gal...2.10 1,260

Gasoline, 10c per gal...1.70 1,020
Crude oil, 2¢ per gal...I.35 810
Suction producer, coal

425 ...... N re s 1.23 738

Depreciation, interest and repairs were
figured at 15 per cent of the first cost. Oil,
fuel, attendance, etc., were all added in the
Costs, :

‘“What is the smallest size engine profit-
able to introduce?’ The answers are not
at all unanimous; 2 and 3 H. P,, and 1 H.
P. One answer says none are too small to
install with profit. Another says that any-
thing under 1 H. P. gives trouble, while
another says a 13 and a 34 H. P. give excel-

lent results. Still another says a 35 H. P.
has given good results, using 3,000 feet of
gas a month,

“What is the largest size engine which,
using city gas, can compete with steam or
electricity?” This is a question which is
being asked more and more every day. One
answer states that a certain comumerdial
concern has figured that units of 280 H. P.
operated by the city gas were profitable; 30
H. P. is given by another as the limit of
profitable gas engine installation, while still
another says: “Depends on price of elec-
tricity, The largest made always can com-
pete with steam. If a small engine can
compete, then a 650 H. P. engine can.”

“What are the specifications in viscosity,
flash point, chill point and per cent animal,
vegetable and mineral matter, for the best
oils to lubticate gas engine cylinders?”
“Specific gravity Qoo, viscosity 1.55, flash
test 420 degrees F, Oils for this purpose
should be pure mineral products, contain-
ing no free acid, animal or vegetable mat-
ter. Viscosity—referred to water at 172
degrees F., using Scott viscosimeter.”

The following instructions are given by
one contributor in answer to an inquiry
as to whether it is advisable to use com-
pression plates in changing low compression
gasoline enfgines over to gas engines: “It
is entirely feasible to increase the compres-
sion in a gas engine cylinder by attaching a
steel plate to the piston head, provided the
following precautions are taken:

“{1) That the plate will lie hard up
against the head over its entire surface.

“(2) That the plate is doweled to the
head at its center, either by a screw in a
reamed hole, or a dowel pin,

“(3) That all screw holes through the
plate, except the one in the center, allow a
small ciearance around the screw shanks,

“(4) That countersunk headed screws
are used, the heads riveted over, and the
entire back surface of the plate smoothed
off after attachment, so that there may be
no projections of screw heads and noholes
to induce pre-ignitions,

“(5) That all screw holes in the piston
head are blind; that is, not drilled through
into the piston chamber.”

Many people regard as true the state-
ment that a gas engine will explode its
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charge with greater force than a n:ake-and-
break spark is used than when a jump spark
is used, and in answer to this question one
eminent gas engine expert answers, “It
does not,”

Replying to the question as to whether
the exhaust gases should not be odorless,
since perfect combustion of a hydrocarbon

should produce only water vapor and car-
bon digxide, one contributor says: “The
gases should be odorless, but, as a matter of
fact, they are not, this being due to many
causes. The odor of the lubricating oil is
one reason; another is that gas is always
changing its quality, making it impossible
to have perfect combustion at all times.”

THE .GAS .ENGINE IN.THE BLACKSMITH SHOP.

Several correspondents of The Black-
smith and Wheelwright discuss, in a recem
. issue, the use of gas and gasoline engines
in the blacksmith shop. One, in answer to
the question, “Has Power Proved Profit-
able ?” says:

“We are going to tell of our own experi-
ence with power as developed inan 8 H. P.
gas engine. We have two facilities which
many similar shops do not possess, viz, city
water and street gas, both supplied under
pressure, and the engine is connected with
both. We begin to fire up by lighting the
gas jet which heats the tube, the explosions
being effected by hot tube instead of by
sparker, and then do the necessary oiling.
In five minutes the tube is cherry red hot.
We then open all the drip oil cups, open
the valve in the water pipe just a little (the
water circulates through the jacket and
runs into the sewer), open the gas valve
which supplies the explosive, turn the fly-
wheels backward one and onpe-half revolu-
tion and away she goes, after which we open
the gas valve to the full speed mark. Then
ne more care, no attention ; shut it off when
we are through. Of course, we occasionally
clean the engine, but that amounts to next
to nothing. We think we have pretty near
the minimum, so far as care and time to
operate are concerned. We have no gaso-
line tank to fill and carefully watch, lest
the supply run out, no water tank to fill and
keep full, no batteries and sparker to get
out of order, and, of course, no pump on
the engine, thus reducing the number of
wearing parts and adding to the simplicity
of the machine. There is one more con-
venient feature to which we have already
made slight reference. When we wish to
draw the water from the jacket, lest it
freeze, or for other reasons, we have but
to open a valve and an air cock to let the
water run into the sewer. An advantage in
gas over gasoline is that there are no set

rules to be followed to avoid higher in-
surance rates. Now, any one who has had
experience running any kind of an engine
can realize that the personal time spent on
our engine is very little. In order to judge
whether or not the power has proved justi-
fiable, the reader should know what use has
been made of it. The engine is connected
with a2 24-inch surface planer, a 16-inch
buzz planer or jointer, a table saw for rip-
ping or cutting off, a 32-inch band saw, a
wood-turning lathe, a small iron turning
lathe on which we also run an emery wheel,
sand roll, etc., and a band saw,

“Before installing the engine and ma-
chinery, if we had much machine wood-
work to do we were obliged to load the lum-
ber into a wagon, go to a neighboring fac-
tory, pay forty or fifty cents an hour for
the work done and stay there to direct it;
for in this way only could we get it done
as we wanted, Thus you see we were put-
ting in our time and paying forty to fifty
cents an hour for what we now do at the
expense only of our own time and of rum-
ning the machinery. So we pocket the dif-
ference between at least forty cents an hour
and the expense per hour of running. And
there is more profit than this in having the
power ourselves, for we do the work better
in many cases, thus requiving less hand
work in finiching. We have the waste wood,
shavings and sawdust (these are of more
value than ar outsider would think); we
do many iobs on the machines which we
formerly did bv hand, in preference to go-
ing outside to have themn done by machine,
and the knowledge by customers of the fact
that we have this equipment has increased
our business. Thic is not poetry or fiction,
either, for they have learned that we can
do their work quickly. We frequently have
customers from several miles away come
to us early in the morning with all-day
jobs, bringing their dinners and staying un-
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til the work is done, and they could have
had the same work done in their own towns
for less money, but they would have lost
more money by having their men and
horses idle longer waiting for the repairs

“It may be that some of the readers of
this article think an 8 H. P, engine is larger
than necessary for our work, but we be-
lieve that in the long run it is cheaper to
use 6 H. P. from an 8 H, P. engine than
from a 6. H. P. engine. We have read
many testimonials telling what 2 and 3 H,
P. engines are doing, and we do not note
that they run two or three machines like

surface planers, ripping saws and large

band saws. They may tell of ruaning an
emery wheel, drill press, triphammer, blow-
er, lathe, etc., all at once, but hitch the Iit-
tle engine to a surface planer and try to
plane hardwood lumber from twelve to fif-
teen inches wide, or soft boards eighteen
to twenty-four inches wide, and the testi-
monials will change character. This kind
of work requires considerable power and
can be done by small engines only at a loss
of time. Do you ask how much we can do
with our engine? Nearly every day we
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work any two of the machines we happen
to’ need at the same time, and occasionally
any ‘threé, The engine will easily handle
three of the woodworking machines at one
time, provided the operators do not crowd.
We expect to add to our equipment some
tirne a shaper, a sand drum, a blower, a reg-
ular emery grinder, a2 grindstone and to
connect our drill press, and we think the
engine will run any half dozen of them at
once during ordinary work.

. “If we take the liberty to offer a little ad-
vice to prospective buyers of power, we
would say, do not get too small engines,
especially if you propose to do woodwork.
Remember that planers and ripping saws
require more power than drill presses,
blowers and grinders. Another opinion of
ours is that it costs less to run two ma-
chines one hour than to run one machine
two hours. When possible we arrange to
have two men working on the machines at
the same time, thus making the fuel expense
for running one machine only five cents an
hour. This we consider a low rate for such
machines as surface planers, buzz planers,
table saws and band saws.”

GASOLINE ENGINES IN CHINA.
By GEORGE E. ANDERBON, U. 8. Consul Mangchau

Labor is so cheap in China and the cost
of installing 2 power plant is comparatively
so much that there is reluctance on the
part of Chinese manufacturers to introduce
power, even where it is evident that they
could do so with considerable saving of la-
bor and eventually of money. Under the
present cheap-labor system of doing things
there is no outlay for high-priced machin,
ery, and the result is that if for any reason
an establishment is shut down there is no
loss to follow the idleness of money invested
in a power plant.

The ‘fung shuey,” or doctrine of the
“wind spirit” and “good luck” has also a
direct bearing upon the situation, It is
believed that tall smokestacks and high
buildings will interfere with this “wind
spirit” and bring bad luck, and it is safe to
say that no ordinary attractions of invest-
ments will lead the average Chinese busi-
nessman into doing anything to conflict
with his belief,

There is a growing conviction of the ad-
vantage of power plants in the larger con-

cerns, and the number of mills with fair-
grade power plants is increasing. It will
be only a matter of a short time until the
smaller manufacturers come to apprecizte
the need of power, and when that tims
comes there will be a field for gasoline en-
gines almost beyond conception in its scope.
As in the United States, there will be many
cases and places where steam power will be
preferable, but there are already many
chances for the introduction of gasoline or
naphtha power. Such engines are put out
cheaply, and can be made cheaply and
strongly enough to meet the requirements
of a market where there is an absolute lack
of knowledge of such machinery and its
practical operation.

American manufacturers must remember
in this connection that while they have the
advantage at the present time, there is rea-
son to believe that before long they will
have to fight for this trade with every
weapon known to the modern business
world. Already Japanese manufacturers are
commencing to make some machinery of
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this sort, and while it lacks the merit of the
American product, and will always be more
or less behind the latter, it by no means
follows that it will not be readily accepted
in China. The Japanese have iron, coal and
other raw materizls and industrial necessi-
ties,. They have American and European
trained experts, and they have labor so
cheap that American competition on a la-
bor basis is impossible, It behooves Ameri-
can manufacturers to get into the market in
China with machinery of all kinds if they
expect to hold these markets in the future.

The power machinery for most mills in
this portion of China is from England or
Scotland. As a rule, the mills have been
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established with English capital or under
English auspices, and, naturally, the ma-
chinery has .been bought in the United
Kingdom. At the present time, other things
beinicqua.l, American power is likely to be
sought for, but where the margin between
the machinery of several nations is as nar-
row as it is, it can hardly be expected that
the Chinese market will do much running
after the goods of any one of them,

So far as gasoline engines are concerned,
2 few object lessons out here would do a
world of good, and I believe that there will
be an immediate demand for such machin-
ery when its cheapness, convenience and ef-
ficiency are known.

FOOS GAS ENGINES,

Of the older gas engines manufactured in
this country the Foos is probably one of
the best known, this having been manufac-
tured at Springfield, Ohio, by the Foos Gas
Engine Company since 1887,

From the small shop in which the first
Foos engine was turned out, the plant has
been steadily developing until the company
claims that it is now the largest in the
United States devoted exclusively to the
manufacture of this type of engine, no side
lines or other machinery having been at any
time manufactured by that concern,

The business is handled through general
agencies, and, as might be anticipated, these
are carefully selected and well organized.
Agencies are located in all large towns, and
nearly all carry a number of engines in
stock. .

Workmanship and finish have always re-
ceived special attention in Foos engines, All

valve stems, piston pins,.governor spindles,
etc,, are ground to guage after being ma-
chined, and the use of jigs and templates

l\ insures the interchangeability of parts so

necessary for satisfactory repair. While the
engine itself is built at the present time
u the same general design as originally
planned, its details show the advantage of
combined development through the years of

7 use under regular conditions of operation.

The general proportion and mechanical
;lines of the engine have been carefully

worked out, giving the impression of un-

usual strength and substantial construction.
One of the leading features of the Foos de-
sign is the type of igniter, it being of such
design as toc enable a wiping action be-
tween the electrodes, which necessarily
keeps the points clear from any accumula-
tion of foreign matter

This idea is one of the fundamental pat-
ents of the Foos engine, and, too, from the
fact that no hot tube igniters are furnished
on this engine, it is evident that the elec-
tric igniter used must be exceptionally re-
liable.

A distinctive feature is also found in the
method of counterbalancing, this being ac-
complished by securing discs on the arms of
the crank, which, bringing the weights in
line with the piston and other parts to be
balanced and between the main bearings, re-
lieves greatly the strain encountered in the
usual construction. With this arrangement
the wheels are, of course, each in balance,
no counter weights therein, The main bear-
ings are of phosphor-bronze set at an angle
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of 45 degrees. The crankshafts, pins, con-
necting rods, etc., are all unusunally heavy,
and 1t would seem that the engine could not
be otherwise than very long lived,

A feature, which- is doubtless much ap-
preciated by those having a gas engine ex-
perience, is the accessibility of the whole
Foos design. The arrangement of parts is
such as to enable both the exhaust or inlet
valves, any portion of the igniter, conecting
rod, etc., to be removed without breaking a
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gasket, and any of these parts, the cylinder
head, piston rings, etc., can be inspected or
removed without disturbing any piping or
any other mechanism of the engine.

The engine is built in the regular station-
ary in sizes from 2 to 8o H. P., special elec-
trics, portable ready for mounting, pumping
combinations, portable electric plants ana
various other special combinations relative
to any of which information will be gladly
furnished.

DECISION INVOLVING HORSEPOWER,

Where an engine is sold upon a warranlt;v
that it is capable of developing 25 H. P.
when tested according to a designated sys-
tem, the Supreme Court of Kansas holds
(79 Pacific Reporter, 661) that a finding
that there was a breach of such warranty
may be sustained by evidence that, in actual
use under ordinary conditions, it could not
develop more than 15 H. P, even though no
test was ever made according to the pre-
scribed method,

Where a contract of warranty under
which machinery is sold provides that its
continued use for five days without com-
plaint shall be conclusive evidence of the
fulfillment of the warranty, the court further
holds that a retention of the machinery with-
out complaint for five days after its first
use, without actually using it for five days,
does not have such effect,

The specific warranty, a breach of which
was claimed in the case before the court,
was that the engine in question (a gasoline
engine) was capable of developing 25 H. P.
“when tested by the purchaser by the sys-
tem for discovering the horse-power of an
engine known as the brake test system.”
This was incorporated in the printed form
prepated by the company, upon which the
order for the machine was made. There
was evidence sufficient to justify a finding
that in actual use the engine could not de-
velop the specified horse-power. But no
test was ever made by the purchaser accord-
ing to the system prescribed in the contract
of warranty. It was contended by the com-
pany that the capacity of the engine must
be determined by the very test stipulated
for it: that to sustain his claim of a breach
of this warranty, the purchaser was re-
quired to show the application of such test,
and the failure of the engine to develop the

required power when measured ia this man-
ner,

With this contention the court does not
agree, It says that it was but just to as-
sume, as against the company, that, what-
ever may have been the peculiarities of the
test described in the contract, it proceeded
upon some correct principle, and afforded a
means for determining with reasonable ac-
curacy the capacity of the engine under the
ordinary conditions of actual use, To in-
dulge in any other presumption would be
to permit the company to perpetuate a mani-
fest fraud, There was evidence that the
engine, when operated by agents of the
company under conditions apparently sat-
isfactory to them, failed to develop more
than 1§ H., P. There was some evidence
that it could not develop 25 H. P, meas-
ured by any fair method, and the company
could not be heard to say that the method
it proposed was an unfair one.

The contract also contained this provi-
sion: “Seventy-four degrees gasoline is the
grade upon which our warranty is based.”
The gasoline used upon the trial of the en-
gine was of a grade described as seventy-
two degrees. It was argued that a test
made with an inferior quality of gasoline
was not binding upon the company. The
court declares that it was a sufficient answer
to say that there was competent evidence
from which it could have been found that
the difference between the two grades of
gasoline mentioned was inconsiderable, so
far as concerned the operation of the en-
gine, and also that an authorized agent of
the company waived the requirement

The contract contained a provision that
continued use of the engine for five days
without complaint being made direct to the
company at its factory by registered letter
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should be sufficient evidence that the war-
ranty was fulfilled. Use of the engine was
begun July 3. No notice of dissatisiaé¢fion
with its operation was given until July 9.
It was claimed that these facts precluded a
recovery by the purchaser. It did not ap-
pear, however, the court says, that the en-

ine was used continuously from July 3 to
?:le 9, or that it was used for more than
three days during that time. It was the con-
tinued use of the engine for five days with-
out complaint that was to conclude the pur-
chase, not its retention for five days from
the time it was first used,

The note was executed July 13, after the
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trial of the engine, being payable October 1.
The company sought to give to this trans-
action the effect of a final acceptance of the
engine, But the court says that it was not
capable of that interpretation. The original
contract of purchase called for a note to be
given, to be due October 1, and provided
that, if such a note were not given, the con-
tract itself should stand as a written obli-
gation to make payment at that time. The
mere delivery of he note made no change in
the relation of the parties, one way or the
ctirer, and no circumstances were shown
iending to give it the effect claimed.—Farm
Tmiplement News,

WHAT SHOULD

HE HAVE PAID?

Under this heading Power recently pub-
lished a statement of l? case wherg % m;n
bought a gas engine that was rated by the
seltlle:gt.' as 75 H. %m He represented that it
could be run for $20 per month, running
24 hours per day, and carrying the load the
buyer had for it. This load the buyer was
led to believe was very near the full ca-
pacity of the engine. The price was to be
$1,600, and the strong inducement to buy
was the alleged economy, as it was to re-
place a steam engine and boiler. The buyer
was not posted on gas engines, but he fig-
ured out a good profit, if the engine would
do as represented. Of this he had such
doubts as to lead him to hesitate, but he
finally closed the deal under a written r-
antee that contained a proviso that if the
gas conswmption was above $20 per month
the price of the engine was to be reduced in
q_rhoportion as the cost of the gas increased.

e gas used was natural gas, of a heat
value of about 1,100 B, T. U, and cost 18
cents per 1,000,

After the engine had been duly installed
and was working it was found that the gas
bill went up to $43 per month, and the
question of the price to be paid under the
guarantee became a very live one, and one
which there seemed to l{e a very wide dif-
ference of opinion on. After figuring all
around the question, and having a number
of others figure for him, the buyer of the
engine sent in a bill of $96 to the maker of
the engine, This he thought would be a
proper settlement under the guarantee; he,
of course, to also keep the engine, on which
he had not made any payment.

He admitted that this conclusion was

reached by taking the construction and fig-
ures that were most favorable to himself,
and was rather more favorable than he
1l;eallj; expected the fina] settlement would
el

The writer of the article offered the sug-
gestion of the proportion 43: 20:: 1600:X,
but said that this solution was not satisfac-
tory, for if the gas bill went high enough,
the engine would be a loss as a gift, in
which case X should be a negative quan-
tity, which it would never become by this
proportion,

Louis Illmer, Jr., in replying to the ar-
ticle in question in May Power, says:

“The article as published is to a large
extent unfair to the gas engine. The guar-
antee for fuel charges of $20 per month for
continuous operation of a 75 H. P, engine
on natural gas is evidently based upon a
fuel economy of 10,000 B. {‘ U. per B. H.
P. per hour, a figure which is reached in
the better types of large engines. From
the actual gas bill of $43 per month, it
would appear that the gas consumption was
about twice the above value, which corre-
sponds to an efficiency at the brake of about
1z per cent. This is an exceedingly poor
showing for a gas engine, but is stiil as
good as the best of large-sized steam en-
gines. An ordinary steam plant of 75 H. P,
would have a net efficiency of about 3 to 4
per cent, and the corresponding fuel
charges would be considerably over $100
per month, If this difference does not rep-
resent the actual saving in changing from
steam to gas, it simply casts additional re-
flection upon the design of this particular
gas engine,
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THE GASOLINE ENGINE AND THE CIRCUS.

We have heard the question occa-
sionally, “w hat kind of machinery will the
gas or gasoline engine operate!” About
the best answer we have ever heard was,
“Anything.”

The accompanying illustration shows how
the gasoline engine has invaded the circus
n a new way. When we were boys and
watched the circus come to town, driving
stakes was one of the things we all felt we
did not care to do, however much we might
enjoy being one of the wonderful persons
associated with “Barnum’s.,” The outfit il-
lustrated 4s a stake driver, operated by
compressed air, the compressor being driv-
en by a gasoline engine. The stake driver
is not shown in the illustration, but the
rear portion of the truck shows the space
usually occupied by it.

The outfit includes a complete compressed
air cleaning outfit, which will be used for
cleaning and disinfecting in the same man-
net as the portable outfits which are to be
seen on the streets of all large cities now-
adays., This portion of the outht consists
of a carpet and rug cleaner, furniture clean-

er, costume cleaner, cleaners for horses and
other animals, disinfecting apparatus and
other general cleaning devices,

The gasoline engine is 8 by 12 inches in
cylinder dimensions; it runs at 225 r.p.m.
and is water cooled. The air cylinder has
a capacity of 7414 cubic feet of free air
per minute at 75 pounds pressure. The
suction air cylinder is 3 inches and the air
discharge 2}; inches. The length of the
engine bed plate is 7 feet, the width 214
feet and the fly wheels are 36 inches in di-
ameter. The weight of engine and air
compressor unmounted is 2,300 pounds,
while the mounted outfit weighs about 5,000
pounds.

The machine was built by the General
Compressed  Air Company, 3933 Olive
street, St. Louis, Mo. This company 1s
engaged in the manufacture of special
engine driven air compressors of all kinds,
and also makes a specialty of compressed
air cleaning plants, both stationary and
portable, under the patents of Mr. J. S.
Thurman, who is president and general
manager of the companv,

e GREATEST S

CLEANED
L
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ANSWERS TO INQUIRIES.

It is our purpose to answer in this column jn-
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
snswered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subscribers of THE Gas ENGINE.

All matter intended for this department should
be addressed to The Editor of THE Gas ENGINE,
Blymyer Building, Cincinnati, Ohio. The name
and address of the sender must accompany the
inquiry in all cases as evidence of good faith.
The initials only of the sender will be published,
together with the postoffice and state.

Write on one side of the paper only, and make
all sketches and drawings on a separate sheet,
Mark each sheet with the name and the address
of the sender.

In sending in inquiries for this depart-
ment, correspondents should always state
whether two or four cycle engines are re-
ferred to. Many times the editor has no
light as to this, and must assume one or the
other to be referred to.

(a) When the explosion occurs in a gas
engine and on the whole expansion stroke,
does the pressure force the cylinder rings
ahead of it, or does the piston pull the
rings? (b) If rings fit good and cylinder is
true, would engine leak much.if piston
would be worn much? (c¢) How many
square inches radiating surface to the H. P,
are required with fan?—P. A, J, Cam-
bridge, IIL

(a) The rings are usually drawn by the
piston when the engine is new. If much
worn the rings may push slightly, (b) Itis
best to have a good fit on the piston, bui
with rings that fit well there will be little

leaking, even with a loose piston. (c) 1,000
square inches per H. P, for radiator of the
coil type; 500 square inches per H. P. for
a radiator of the honeycomb type. For
an air coiled engine it is customary to sup-
ply fins, of a length equal to about 1-3 the
cylinder diameter and as many as practica-
ble.

I am going to build a four-cycle engine
with two cylinders two-inch bore by six-inch
stroke, (a) Would this engine have as
much power as a single cylinder engine of
the same stroke, but with a bore of four
inches? The engine is to drive a runabout
to seat two people. (b) What size clutch
should be used? (¢) What form of ignition
should be employed? (d) What should be
the weight of the flywheel? (&) Will 114-
inch crank be large enough? (i) Should
the cranks be opposite®™—W. B. Chicora,
Pa.

(a) No. not over one-haif as much. 2
inches by 6 inches is a poor proportion. (b)
For the 4 x 6 inch engine, single cylinder,
about 10 inches diameter. (¢) Jump spark
(d) about 2o inches diameter, 100 Ib. in rim,
(e) No, use about 134 inch diameter. (f)
For a two-cycle engine or an opposed four-
cycle, ves. For a vertical four-cycle, the
cranks should be together.

Am building a gas engine 334 inch bore
by 434 inch stroke. (a) What power will

“this develop at 500 r.p.m.? (b) Are I inch

inlet and 114 inch outlet large enough? (¢)
How much space for compression is re-
quired> (d) Should there be a regulating
valve on the inlet? C. A,, Lyman, Pa.

A four-cycle engine is assumed. (a) 2
H. P. (b) Yes. (¢) 1514 cubic inches.
(d) There should be a throttle between the
inlet and the vaporizer,

SOME IGNITION QUERIES.

Did it ever occur to you that every time
vour engine misses fire, a charge of gas or
gasoline has been wasted?

Did vou know that eight hours short-cir-
cuit will ruin any set of dry batteries, and
do almost as much damage to liquid bat-
teries? _

Did you ever figure how many hours
your machinery was shut down in a vear,

just because you failed to keep your ignition

system in perfect condition? And did you !
ever figure how much money those wasted °

hours means?

Did you ever think how much less fuel
vou would use in a vear, and how much
more power the engine would give on a
given amount of fuel, providing the ignition
is properly timed?
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POWER GAS.

Dr. F. H. Bowman recently delivered a
lecture before the Leeds Section of the
British Institute of Electrical Engineers,
discussing the subject of producer gas tor
power service, After caiing attention to
the great advances that have been made in
the production of power by gas engines,
and after briefly taking up some of the ele-
mentary information on the laws of gasifica-
tion, the speaker referred to two factors
which determine the nature of the producer
plant to be employed in meeting gas en-
gine requirements, These factors are the
size of the plant and the fuel available, and
the character of the locality and the space
available,

The size of the plant is, of course, im-
portant, because it will determine whether
it will pay to use bituminous or non-bitumi-
nous fuel. For small plants anthracite or
coke is much the best. They may be used
in pressure or suction producers, whereas
bituminous fuels can only be used in the
iormer. Presuming, said the speaker, that
the power required is in units of not less
than 500 B. H. P. each, it will pay to use
cither, but the plant for non-bituminous fuel
is 0 much simpler, and requires so much
less attention, that it is often much betrer to
use such fuef, even when costing more per
ton than bituminous fuel. Where the works
are apart from residences and amid large
mapufacturing premises, where smoke and
fumes are so prevalent that only a small
increase in quantity will make no difference,
bituminous plants may be used, When, how-
ever, it is desirable to avoid even the ap-
peatance of a nuisance, then anthracite or
coke, and preferably the former, must be
employed,

The space available also must be taken
into consideration, and especially in large
and crowded centers of population, where
ground is costly and every available square
foot is necessary for the generating ma.
chinery. Bituminous plants always require
more space than non-bituminous, because it
is necessary to have a large space occupied
by the condensing and punfying plant; and
in case of the recovery of residuals, a more
complicated plant still, which not only re-
quires a large area but can not be confined
within an enclosed building. In addition,
aiso, as alf bituminous plants are pressure

plants, there is the necessity for large gas-
holders, unless the gas is consumed as rap-
idly as generated. Even in this cage there
is usually a small gasholder required to
equalize the composition of the gas, which
varies considerably from time to time, and
also to give a more constant pressure, Non-
bituminous plants occupy much less space
and need little purifying arrangements ; but,
of course, when of the pregsure form, there
is the necessity for at any rate a small gas-
holder, as though they can be regulated in
the production of the gas just as it may
be required, in a manner which is impos.
sible in a bituminous plant, still there must
be some storage provided, or gas would
have to be from time to time turned out into
the air and cause a loss in the economy of
working, .

Considering the forms of nroducers ap-
plicable to central stations, Dr. Bowman di-
vided them into two classes: Pressure
plants, where the air and steam are forced
into the producer by means of a blowing
engine, a fan or other form of blower, or a
steam-jet. Pressure plant may be either:
(1) For use with bituminous fuel; (2) for
use with anthracite or other non-bituminous
fuel, such as coke. Suction plant can only
usi non-bituminous fuel, like anthracite or
coke.

Up to the present time, the 1,000 B, H. P,
gas engine seems to be the largest practical
and economic unit which can be taken from
one cylinder even when double-acting: but
multiple cylinder engines are being made
from which a larger power may be ob-
tained, and two or even four engines may
be coupled so as to obtain a larger unit.
Pressure plant with bituminous fuel may be
used for these large units because they will
generally be placed where there is sufficient
space, and where bituminous fuel can be ob-
tained cheap. It will pay also in this case
to use recovery plant, and the sale of the
residuals will in this country, probably for
some time, go a long way in the reduction
of the price of the gas and diminish the
greater expense arising from the outlay of
capital and expense of working. They are
not, however, advisable for intermediate
sized plant, and ought not to be put down
for any size under 1000 B. H. P, Where
units of above 2000 B. H. P. are required in
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one machine, up to the present time steam is "~

to be preferred to gas; but, of course, with
gas units of 2000 B, H. P,, any sized power
station can be constructed, and no increase
in size would give increased economyv. Of
‘these plants it 1s only necessary to mention
the Wilson, Mond, Duff-Whitfield and
Dynamic bituminous plant. It must be re-
membered that in all these cases it is not
every kind of bituminous slack which can
be used. Only free burning non-caking
coal is suitable for use in producers such as
that which pertains in the northern part of
the Nottingham coal fields, centered round
Linby, Most of both the Lancashire and
Yorkshire coal is unsuitable; and the writer
knows of several cases where great disap-
pointment has arisen, as the local coal was
not available, and the increased cost of
bringing the suitable coal from a long dis-
tance—such as from Nottingham into East
Lancashire—considerably increased the cost
of production. With a good bituminous
plant and recovery of residuals and a2 mod-
ern gas engine developing 1000 B. H. P. on
a full load, a B. H. P, can be produced at
a cost of under .4-cent per hour, including
everything. With a pressure plant such as
a Dowson, using anthracite or coke, a B. H.
P may be obtained, including everything,
for about .9-cent per hour. Besides Dow-
son, there are many makers of non-bitumi-
nous pressure plants,” such as Crossley,
Tangyes, Fielding and Platt, Paisley and
Wielsh, Daniels and the Dynamic Gas Com-
pany. Anthracite and coke may be mixed,
or the latter used separately as the fuel; but
in this case the producer must be of greater
capacity and provision must be made in the
cooling and purifying of the gas to arrest
the sulphur which is always present in the
coke, and extra cleaning is required.

The best results known to the author on
1 1000 B. H. P. power steam plant give .66
cent per B. H. P.. including everything. All
pressure plants, however, have one disad-
vantage—they require power to produce the
blast necessary to force the air and steam
through the systemn; and they require stor-
age for the gas unless the requirements are
perfectly uniform, which is never the case,
when the gas is used for power purposes.
They require also a separate steam supply:
and experiments have proved that when the
best results are attained, about 16 per cent
of the total fuel used is consumed to gen-
erate this steam. Another disadvantage of
this form of producer is that the gas heing
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under pressure, there is a liability to leak-
age; and as the gas has no smell and is of
a highly poisonous character, serious acci-
dents have happened. Pressure plants are
quite unsuited to confined spaces. What
ever form of producer is used, as the gas is
of less calorific power than city gas, a larger
engine is required for the same power. The
difference ought not to be taken at less than
20 to'25 per cent, but better results are fre-
quently obtained.

In 1888 M. Benier, a Frenchman con-
ceived the idea that these dlsadvantages
might. be overcome by arranging a closed
producer in such a manner that the air
might be sucked through the producer by a
suitable pump, instead of foreed into it by
means of the steam-jet, and that the gas
thus aspirated might be delivered stroke by
stroke to the engine as and when genera-
ted, and thus do away with the necessity
for using a gasholder. Also that the aspira-
tion of the pump would produce a slight
vacuum in the producer and scrubber; and
thus the waste heat when cocling down the
gas could be utilized in an open boiler to
generate the steam necessary to be mixed
with the incoming air so as to enrich the gas
with the necessary hydrogen. This prn-
ciple. he put into practice about 1889; bw
from various causes it did not come into
extensive use either in this country or on
the Continent, where, however, several trial
plants were installed. In continuing his
experiments, Benier himself found that a
separate pump was unnecessary, as the suc-
tion of the piston of the engine in its out-
ward stroke was sufficient to draw the gas
through the system.

Up to 1901, however, this form of pro-
ducer was scarcely used in this country.
partly on account of the general cheapness
of gas ; but principally in consequence of cer-
tain defects which were common o all the
existing forms. The correct regulation of
the steamn to the air supply and the control
of the fire while the producer was in opera-
tion was not provided for; while the exact
proportions between the area of the fire and
the heating surface of the boiler and the re-
lations of these to each other and to the
temperature of the furnace, and the relation
of the whole to the size and speed of the
engine was not understood. In making re-
searches into the most economical sources
of power for commercial purpeses, the in-
ventors of the Dynamic gas producer came
to the conclusion that if these relations




THE GAS ENGINE,

coui¢ be determined, all difficulties in the
use of suction producers would be over-
come. Their endeavor was to exactly co-
ordinate the producer and engine to each
other so that the latter should have the
complete control of the former. In this re-
spect they have been entirely successful; =o
much so, that a large unit has been run for
weeks continuously night and day with a
regularity quite equal to the very hest steam
plan,

The composition of the gas from a “Dyna-
mic” producer is practically the same as
produced in a pressure plant using non-bi-
tuminous fuel; but it is much more regular,
and the calorific value can go as high as 155
B. T. U. Its average value is about 150 B.
T. L'.—bein%ha mixture of producer and
water gas. e engine and producer, how-
ever, In this suction plant being exactly
suitable to each other, the engine has abso-
lute control—not only of the quantity, but
al:o the quality, of the gas, and the regu-
larity in the composition much exceeds that
from any pressure plant. Analysis of the
gas taken from a Dynamic gas-producer,
even when running on an irregular load,
showed no variation exceeding from 148 to
135 B, T. U., and samples taken at regular
intervals during many hours showed a
regular average of about 42 per cent of com-
bustible matter. The producers can be
made to drive any power required, and for
which gas engines can be made, and under
suitable condlitions more than one engine or
a multi-cylinder engine can be driven from
the same producer.

The one disadvantage of a suction gas-
producer is that it can not be worked on an
absolutely light load for any length of time,
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because when no air or an insufficient quan-
tity of air is drawn into the producer, the
termperature of the fuel falls, and so at least
it i reduced to the point that good gas is
not produced. This is especially the case in
plants where the volume of incandescent
fuel is onlv small. The limit of satisfactory
working con light load seems to be about
one-fifth of the total load. A 50 B. H. P.
cngine will not work for long under 10 B,
H. P. In large units where there is a greater
reserve of heat, the elasticity is greater and
no difficulty is experienced in taking off us
putting on a large proportion of the load
without any variation in the running,

If a comparison is made between a gas
engine using city gas, and the same engine
with suction producer gas, the results are
very remarkable, and differ, of course with
the cost of the city gas and the anthracite,
A plant recently put down at the works of
the Weldrivet Boiler and Motor Company,
Limited, of Halifax, drives a 60 B. H. P.’
gas engine, and the power which iz, on the
average, about 30 to 40 B. H. P, is distribu-
ted electrically. The cost per week of 54
hours with gas at 54 cents per 1000 cubic
feet was about $19.32 per week. Since the
suction plant has been put in, the cost of the
anthracite coal has not exceeded $3.36 per
week, or rather less than .2 cent per % H. P,

Some results of tests (in which the cost
of fuel only, with coal at $7.68 per ton, came
out at .286 cent per B. H. P.) are given of
a small plant at the experimental station of
the Dynamic Gas Company: and it is noted
that since they were made, by the use of a
special mixture of fuel, the cost of fuel per
I. H. P. has been reduced, the author states,
to under .15 cent on a two days’ test.

BOOK REVIEWS.

The Automobile Handbook, by L. Elliott
Brooks. 16 mo, 4x64, 320 pages, illustra-
ted, bound in limp leather at $1.50, or full
red morocco with gilt edges at $2.

This book is compiled in the form of an
encyclopedia, the various subjects being put
in alphabetical order. This does away with
the necessity of an index, but renders con-
tinuous reading rather jerky.

The construction, care and operation of
gasoline and electric automobiles, their
parts, ete., the troubles likely to be encoun-
tered, etc., are covered in more or less de-

tail. Tables of machine and cap screw di-
mensions, areas of circles, etc,, are included.
In the main the work is well written, handy
for reference, and accurate, but there are a
few exceptions. For instance, under the
heading of the ‘‘Relation of Horsepower to
Bore and Stroke,” the statement is made
that “the horsepower of a gasoline motor
when the explosive charge and degree of
compression are at their best, depends en-
tirely on the piston displacement or the vol-
ume swept out by the piston and the number
of revolutions made by the motor.” This
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leaves entirely out of question the ignition
of the charge, or the time of ignition, which
determine very largely the amount of power
developed by the motor. The author’s re-
marks on ignition timing show that the
omission referred to has been merely an
oversight,

The novice in automobile matters will
find much instruction and good advice in
this handbook, and even the experienced
automobilist may read it with considerable
profit.

Producer Gas, by A. H. Sexton, 220
pages, cloth, Manchester, 1904, $4.

This work by the profestor of metallurgy
in the Glasgow and West of Scotland
Technical College, is intended as a sketch of
the properties, manufacture and uses of
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gasoline fuel. The American designer of
gas producers is extremely interested in
learning what has been accomplished in
Europe in this connection, This book is
excellently suited to his purpose. It begins
with a chapter on the constituents of fuel
gas and describes the chemical and phy-
sical attributes of these various gases. The
efficiency of gas producers and the various
types are subjects then considered. Condi-
tions which must be fulfilled by good pro-
ducers is a particularly instructive chapter,
The various uses to which gaseous fuel mav
be put, including the generation of power
by gas engines, are taken up, but the work
does not enter extensively into the subject
of gas producers especially for gas engines
nor are the particular requirements of gas
engine gas producers covered,

PRODUCER

GAS UNITS.

The practical utility of producer gas by
power companies has been greatly stimula-
ted in the past year or two by the develop-
ment of individual gas generating units that
are readily adapted to various commercial.
uses. The operation of the gas engine on
city gas has its limitations. For small in-
dustrial purposes tequiring engines no
larger than 25 H. P., city gas proves a mosy
economical fuel; but above this size the cost
of operation rapidly increases, and the profit-
able employment of large gas units on city
gas is practically prohibited. The economy
in the first place i1s due to the difference
in the cost of labor. Owing to its automatic
operation, the small gas engine can be trust-
ed to an ordinarily intelligent employee, and
the saving in the salary of an engineer
more than compensates for the high cost of
city gas as fuel. The extension of the gas
engine has, therefore, been dependent upon
the production of a cheaper form of gas.
The standard gas enginer will deliver a B,
H. P. for each 12,500 B. T. U. The differ-
ence in the quality of the fuel does not ma-
terially affect this resuvlt, and gas from the
blast furnace, which is particularly poor
and low in quality, will produce as effective
power as the best city gas in proportion to
the number of the thermal units supplied.
In order to utilize the cheaper grades of
gas, the engines simply had to be construct-
ed with a capacity {or handling a larger
quantity of gas,

Producer gas generating units have stead-
ily improved, and their services have been
demonsirated abroad and in this country in
numerops ways. The combination of the
producer gas generating plant and gas en-
gine for burning the fuel form compact and
excellent types of modern improved power
machinery. The continuous and satisfactors
operation of such combinations have recent-
ly given a much wider range of usefulness
to this form of fuel, The question of econ-
omy of installation and operation in com-
parison with a steam plant is one that at-
tracts the attention of the engineer. The
gas producers have the advantage of being
able to utilize a cheaper grade of coal, and
they can be depended upon ordinarily to
furnish one B. H. P. hour from one and a
quarter pounds of anthracite pea coal. This
form of coal is considered the best for the
average gas producer, but almost any grade
or quality of fuel can be utilized. Manu-
facturers of gas producers endeavor to
adapt the plants to either anthracite of bi-
tuminous coal, although unless there is a
difference in the cost of coal the use of hard
coal is always miore economical. The dif-
ference in the cost of using the two fuels is
caused by the great amount of hydrocarbons
found in the soft coal. In order to pre-
vent the hydrocarbons from condensing in
the form of tar and gum in the engines,
mechanical washers have to be installed in
the producer plant, and the expense of this
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increases the initial cost of installation and
operation. However, there are many manu-
facturing regions where the scarcity and
high cost of anthracite coal makes it impera-
tive that bituminous coals be used, and the
modern producer gas plants must be adap.-
ed to them.

Gas engines of 1,000 H. P. and upward
are designed today in this country for opera-
tion on producer gas, and the running of
the larger units on cheaper grades of gas
has fully- demonstrated their value in cer-
tain industrial fields. Wherever coal and
water are available, the producer gas plant
can be installed in any suitable size,
Whether intended to operate engines for
driving electrical generating machinery, or
for driving direct-belt or geared machinery
of a factory or mill, the gas engine deriving
its fuel directly from the modern gas pro-
ducer proves an important and economi-
cal factor in the industrial world.

For metallurgical purposes the gas pro-
ducer and engine have received the unquali-
fied endorsement of mining and experimen-
tal companies, The highest temperatures
required for economical and perfect anneal-
ing are easily obtained in this way, In this
particular field the combination unit of pro-
ducer and gas engine has attained a degree
of proficiency that is rapidly causing its gen-
eral adoption. Its compactness, simplicity
of construction and operation, and the high
temperatures quickly obtained. recommend
the gas producer for metallurgical opera-
tions, especially where power machinery is
also required in connection with excessive
heat,

But after all, this field is only a very
emall part of the industrial work that the
gas engine and producer is cailed upon to
perform. The different forms and modifica-
tions of producers have, to some extent,
caused a slight confusion in the minds of
some. In the effort to refine the gas so
that its calorific value will be higher, the
cort of production has been increased, The
fact seems apparent today that a sacrifice of
refinement may often result in actual econ-
omy of operation. Simplicity of design and
nperation is more to be desired than cost-
Iy, bulky and complicated machinery for re-
fining the gas or for recovering the by-
products. A simple and easily adaptable
producer for power purposes alone appears
to be the demand today.

_ In the Morgan producer automatic feed-
ing of fuel eliminates some of the former
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problems which made cheap gas production
on a small or large scale difficult and ex-
pensive. In many of the old types of
producers, the feeding was carried on at
irregular intervals, and the coal was dumped
in large quantities into the fuel bed. This
fresh coal falling upon the incandescent bed
immediately caused a great rush of gases
at comparatively low temperatures. The
result of this was a considerable loss of fuel
and efficiency, and particularly so when a
period of very lean gases followed. In order
to secure perfection and uniformity of work,
the fuel must be fed with automatic regu-
larity, which keeps the rush of gates at a
high temperature normally regular through-
out every hour of the day. The automatic
feeding of the American type of producer
has accomplished such satisfactory resuits
that it has been adopted abroad in a num-
ber of instances. In England the cupola
type of gas producer developed by Mr,
Thwaite has sought to reach this same end
in another way, and it has received a good
deal of popularity abroad. It is reported
that in the Thwaite cupola type the com-
bustion or gassification of the fuel 1s com-
plete, and also in the Duff-Whitfield type.

In the American Morgan type of pro-
ducer, the coal is dumped into an upper
reservoir from whence it falls automatically
through an inclined spout to slowly revelv-
ing discs. The fuel is thus allowed to work
through gradually, and the coal is uniform-
ly distributed throughout. Water ceals
have to be provided to prevent the revolv-
ing part of the producer from leaking so
the gas can not escape.

A Korting blower with steam jet supplies
the air blast to keep the fuel in an incan-
descent state. The jet of steam passes
through the lower bed of ashes, and serves
to reduce the clinkers and absorbs a large
proportion of the heat of combustion. The
result of this latter process of breaking up
the heat of combustion into oxygen and
hydrogen, so that the oxygen thus freed can
more readily combine with the carbon.

The gas trom such a producer is supplied
in immense volume, each pound of coal
yielding from 65 to 75 cubic feet. This
volume of gas, however, is not all imme-
diately available for engine purposes. About
half of it is nitrogen, and this carries no
combustive energy because it is too heated.
The recovery of this waste heat for raising
steam has been one of the questions involved
in the development of the gas producer. In



180

the Dellwick-Fleisher water gas producer
from 15 to 20 per cent of the total fuel used
is said to be utilized through the recovery
of waste heat.

The removal of the ashes and clinkers in
the gas producer is an important item of
trouble and expense. Where the air blast
is accompanied by a steam jet this is greatly
simplified, for steam coming in contact with
clinkers in the hot zone soften and break
them so they gradually descend. Easy ac-
cess is had to every part of the water basin
in which the Morgan type of gas producer
stands, and the ashes falling here are con-
veniently removed. The soft, wet ashes can
be taken out with little difficulty at certain
intervals, and the fire itself can be partly
regulated by digging them out or permit-
tinE them to remain, .

ngineers are tolerably familiar with gas
engines of small and large units today, and
their perfect operation has made them of
general use: but the combination gas pro-
ducer and gas engine has introduced some
new problems in the subject. This is par-
ticularly true in making estimates of the
plant required to operate electrical gene-
rators or other machinery. The gis en-
gines have no overload capacity, tuch as
the steam engine, and in making preliminary
estimates the total or maximum of power
needed must first be carefully ascertained.
In designing  a steam engine or electric
dynamo, the overload capacity always leaves
a margin of safety that figures prominently
in the original estimates. This factor, how-
ever, must be entirely eliminated when the
gas engine and producer are considered.

The other problem that requires satis-
factory solution before estimates are re-
quested or designs made is the nature of
the fuel to be used. An exhaustive study
of this question at the beginning insures sat-
isfactory returns in the end. It may not
always be the cheapest fuel, but it is al-
wavs the fuel that will give the highest re-
turns for a given expenditure. An enging
designed for a low grade gas can never
give the highest results on gas of a much
richer quality. Tn designing the producer,
the question of the grade of coal to be used
must be considered along with the quality
of the gas to be praduced. With several
types of gas producers designed and adapted
to different needs, it is not difficult to find a
satisfactory solution of these questions. The
cost of the producer and engine will vary
considerably, according to the grade of fuel
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to be employed, and generally the cheaper
that the fuel is the more expensive is the
initial construction of the plant. A pro-
ducer adapted to hard coal is thus much
less expensive to construct than another
built for utilizing bituminous coal. On the
other hand, gas producers for soft coal have
been built at a slight increase over those
for hard coal, and their economy of opera-
tion and efficiency have proved eminently
satisfactory.

The cost of removing the hydrocarbons
in the gas by washers varies considerably.
The condensing of the tar and gum in the
g1s engine is one of the worst troubles that
can happen. This is sure to occur from
producer gas made of soft coal fed to plants
not provided with mechanical washers. A
great many devices have been emploved to
break up and destroy the tar. The forma-
tion of this tar occurs under certain tem-
peratures, and if slightly changed it can
sometimes be broken up into permanent
gases, Excessive temperatures will fur-
thermore disintegrate the tar and cause it
to be deposited in the form of lamp-black.

Gas scrubbing and cleaning devices have
developed gradually into the centrifugal
scrubbers, which apparently give the best
results : but they have not yet reached the
point of perfection when low grades of soft
coa] are used as fuel,

For an electrical central station, the gas
producer and engine possesses advantagcs
under certain conditions over steans, but the
cost of installation of the complete pro-
ducer plant must be much less than that
cf a boiler plant to secure economical re-
sults. Tt is for this reason thar simplicity
of design, with little attempt at refinements
to procduce a higher grade of gas, is essen-
tial to success in the industrial field. With
this question properlv settled, the gas pro-
ducer and engine gives better results on
light loads. showing a considerably higher
efficiency than a steam engine of the same
size, Quick starting of the gas engine is
always a point in its favor, and also the ease
of extending equipment. The cost of main-
tenance is generally in favor of the gas en-
gine. and the less number of parts required
is also a factor of economy in making re-
paits, The use of the waste heat in the
jacket water is sometirres of importance in
heating buildings, but this is a factor that
can not alwavs be depended upon. How-
ever, its consideration in the final compari-
son of the two systems may in a few cases
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prove the determining factor. As soon as
3 gas engine is shut down all heat los:
ceases, but to secure this in the combination
of gas engine and producer, storage tanks
for the gas must be provided. The con-
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tinuous operation of the producer night and
day proves the most economical, and to shut
this down whenever the gas engine is
thrown out of service causes a loss.—The
Canadian Engineer.

WEIGHT AND SPEED

OF THE GAS ENGINE.

There is a tendency with stationary gas
engine builders, to follow the head of the
automobile motor builders in decreasing the
weight and increasing the speed of their en-
gines. We think this is admissable as weli
as desirable. Many of the stationary gaso-
line engines up to this time have been un-
necessarily heavy and the speed too slow to
give the Dest results both in regulation and
power development. The great weight was
originally thought necessary to add strength
to the parts as well as to aid in holding the
engine firmly to its base. It was not un-
common in the past to find engines of two
H. P. capacity weighing from 1,500 to
2,500 pounds, We now know of stationary
engines of 4 and 5 H. P. capacity giving
better satitfaction and doing better work

the entire weight of which do not exceed 800 -

peunds. So long as the heavier weights
were maintained less attention was paid to
the proper balancing of the gas engine, And
the engine being out of balance the power
forces operating against a slow speed pis-
ton and the unbalanced condition of piston
connecting rod. crank shaft, etc.. naturally
ciused a heavier strain on the various parts.
The fly wheels on some of the earlier en-
gines were extremely heavv., Moving at a
comparatively slow speed they received a
perceptible thrust at each explosion impulse
which caused a heavy strain on the crank
shaft and hub of the wheel as well as on
all of the crank shaft boxes and engine
frame, It is easy to see how the strain on
a higher speed or faster moving piston
would be much less and especially so if the
reciprocating parts were lighter in weight
and well balanced, A heavy engine with all
its moving parts proportionately heavy is a
power killer within itself. And if it is the
least bit out of balance, T am tempted to
say, it is doubly so. Weight and slow speeds
have been the rules to follow by stationary
engine builders. But now come the other
extremities, most of them of visionary au-
tomobile motor builders, who talk about at-
taining speeds of 2,500 to 3,000 per minute.

I recall a conversation which 1 had with a
man who has been pretty closely connected
with gas engine building for the last dozen
of years, which well expresses the ideas
some enthusiasts harbor. This person had
built a number of stationary gas engines of
different designs and construction and con-
cluded that the automobile field needed him
badly. He felt that no one had yet really
succeeded in building an automobile motor,
and that it |'emairueclg for him to accomplish
the feat and at it he went. At the time of
our conversation he had just suceeded in
getting his new motor to mote for the first
time, In telling me of it he said: *“Oh, it
showed up mighty fine, it ran up to 2,500
r.p.m, the first time.,” Just as if he ex-
pected it to double that speed the second
time, When he acked me “what I thought
of that,” the answer that "I thought it was
foolishness to begin with,” escaped me al-
most before 1 could gather my thoughts for
a more conservative answer. His progress
with it since that time has proven the an-
swer about the correct one. There are very
few automobile motors that are operated at
a speed beyond 1,000 or 1,200 per minute,
unless possibly it is some of the racing ma-
chines. It is also a well-known fact that all
the high speed motors are quite light, or
comparatively so, in weight. And many of
the automobile motors are of the balanced
type, by the use of more than one cylinder,
quite a few of the opposed cylinder type
which at once insures a perfectly balanced
engine. Much may be done in balancing
the single cylinder engine so as to reduce
the strain and hindrance to power develop-
ment. I was told, only two days ago, by a
man who purchased an engine of me more
than a vear ago, that the engine was located
on the third floor of a building, and was so
well balanced that it is runing now with-
mt being fastened with nuts to the anchor
bolts. Conservatively speaking, T believe
that a reduction of 25 per cent in the aver-
age weight of stationarv engines of the
present time with at least a 2§ per cent in-
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crease in speed will be an improvement in
general. These changes, of course, would
call for increased valve areas and careful
attention to balancing. I do not wish to
convey the idea that a greater reduction in
weight and a higher percentage of increase
in speed would not be admissible or advan-
tageous. But I believe the above sugges-
tions concerning weight and speed entirely
within the bounds of safety and reason, and
if adopted might lead on to further de-
velopment and improvement along these
lines. I can not but believe, and, in fact,
am entirely convinced, that the portablg
gasoline engines of the present day are
heavy, bunglesome, inefficient, unsightly
things in comparison to what we will see
ten years hence. I refer to the portable en-
gines as shown at our agricultural fairs and
which are sold to the agriculturist for
threshing, shredding. grinding purposes
etc. The multiple cylinder will take the
place of the single cyvlinder, much lighter
in weight, neater in appearance, better bal-
anced, higher in speed and greater in power
capacitv. Not only are advantages in im-
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provements gained by decreasing the
weight, but advantages in construction,
hauling and shipping. It may not cheapen
the cost of the engine, but it will enable the
manufacturer to apply the cost of extra
weight which he has taken out, to better
workmanship and mechanical construction.
And there is always room for improvement
in workmanship, desiFn and construction.
An engine 25 per cent lighter could be hand-
led in %ading, unloading and installing with
much less risk of damage, and with less
help, Onme fourth of the freight charges
could be saved in transportation. I wish
to emphasize the fact that many stationary
and portable engines now in use are en-
tirely too heavy for the power that they de-
liver. Not a few of them have metal enough
to make two engines, each of equal power
capacity and lasting qualities. I would ad-
vise against the automobile motor extreme
for stationary engines, but believe that the
quicker we can get away from the massive
construction and slow speed of the past the
better we will terve the industry

—Canadian Implement and Ve hicle Trade.

PICKING COTTON BY

GASOLINE ENGINE.

A new cotton picker has appeared in the
South. The only real cotton picker in the
South thus far has been the darky., He has
done the work for nearly two centuries, with
morte or less satisfaction and at starving ex-
pense, depending upon the individual char-
acteristics of a not too reliable character.
For years a mechanical instrument that
would take the place of the darky and do
his work with more rapidity and {ess men-
tal suffering on the part of the overscer has
been the dream of inventors. Such ma-
chines have been reported as successful, and
when exhibited in Northern cities have
seemed to work like a charm. They have
drawn cotton from heaps on the floor, and
ripe cotton from bolis held to them with ac-
curacy and despatch-—also money from the
pockets of would-be stockholders. DBut
when taken to the fields and put to work
they have always been found to have a col-
ored gentleman concealed in their wood
pile. FEither they have failed to gather the
real fiber from the plants or else they have
picked ripe cntton and green, leaves and
stems and near-by weeds in a wild and
wasteful confusion. In no instance have

they been found to be satisfactory to either
the cotton planter or the too credulous stock
subscriber, and the darky has stepped into
their wasteful tracks and gone on with his
hereditary occupation. The new machine
is called the Auto Cotton Picker, and its in-
ventor, who also invented the round cotton
bale, claims that when it is perfected, which
has not as vet quite happened, it will divide
the cost of cotton picking by five. A re-
cent trial in Louisiana has attracted atten.
tion from cotton growers all over the South,

The machine is run by a gasoline engine
and five negro boys operate it, each moving
one of its five long arms. These become au-
tomtatic onlv when they actually touch the
boll. The bov must see to that, but in the
trial the machine picked an average of 126
bolls a minute, This is at the rate of 3.000
pounds of seed cotton per day per machine,
The machine straddles one row. which i*
picks clean, and also half of a row on each
side. It is not strictly an automatic ma-
chine, but merely a labor-saving device, and
as such there is much in its favor. Tt is
greatly hoped that this machine will prove
a success, —The Technical World,
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It is said that of 1,000 automobiles
licensed in Iowa, the majority are owned
by farmers or people located in the smaller
towns,

A rather interesting feature of one of the
English automobile publications is a page
devoted to warnings to motorists of “police
traps,” and the readers are “warned to drive
carefully” at such and such places on cer-
tain roads.

Judging from reports made by some of
the drivers who are to be in this year's Gor-
don Bennett race, the course is a decidedly
difficult one, and there has been talk of hav-
ing the course changed for one safer for
the contestants,

In a fuel consumption trial to be held in
England late in May the following formula
is to be used in determining the best re-
sult:

Weight of car and load,

Gasoline,

In the article on carbureters in this issue
there is an explanation of one difficulty
which many people do not understand. The
object of the carbureter is to bring together
and mix a liquid, gascline, with gas, air,
But the physical laws governing the action
of liquids are different from these govern-
ing gases. The carbureter, therefore, pro-
duces different results when the engine is
running at different speeds, and it is to ad-
just itself to these conditions that the “au-
tomatic” carbureter has been designed.

A firm in Egypt has recently had shipped
to it an agricultural motor equipped with a
fourcylinder 24 H. P., which is fitted
with a carbureter designed to use either
gasoline, kerosene or alcohol. The engine
is mounted directly upon a sling channel
steel frame, as also is the gear box, which

contains the variable speed gear, giving
motion to the machine through the agency
of a counter shaft and side chains to the
rear driving wheels. The engine is, of
course, water cooled, the supply tank being
placed in the forepart of the frame; the fuel
tank is placed above it. In order to keep
the ignition storage batteries charged, a
small dynamo is installed and connected
up to the engine when required. The ma-
chine, as well as performing the usual func-
tions of plowing, harrowing, reaping, etc.,
may be used as a tractor. Its average
speed is two and a half miles an hour, but
this can be considerably increased when be-
ing used as a tractor.

An English contermnporary in the automo-
bile industry remarks that “the influence of
the gasoline engine with regard to methods
of ignition on gas engines can plainly be
discerned. The gasoline engine when first
manufactured commercially for anything
larger than 3 H. P. had its charge fired by
means of the hot tube, and electric ignition,
when mooted, was scoffed at by gas engin-
eers, and also by others who ought to have
known better. Now we find that often
where gas engines are on exhibition, mag-
neto electric or ordinary electric ignition is
employed on the smallest and highest pow-
ered engine. Truly, the survival of the fit-
test doctrine has worked in this respect of
late vears.”

While this was the case in England, it
was not so in America, where electric igni-
tion in stationary engines had secured rec-
ognition as the better method of igniting the
charge. For the sake of convenience, in
case of difficultv with batteries, tube ig-
niters were, and often are yet, placed on
stationary engines. However, electric igni-
tion had made its way sufficientlv to show
that eventually some form of electric igni-
tio? would be the one used almost univer-
sally.
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CARBURETERS.

On April 13, Mr. Merwyn O’Gorman
read a paper on this subject before the
British Automobile and Cycle Engineers’
Institute, and from this paper we have taken
the following extracts

They could not satisfactorily answer the
question as to what they wanted in a car-
bureter without going back a step to see
what they wanted from an engine. It
seemed to him there were five chief essen-
tials. (1) Sometimes they wanted the most
power at the highest speed. (2) Sometimes
they wanted the most torque at slow speeds,
as when starting. {3) They occasionally
wanted the most speed at various torques.
(4) Sometimes they wanted the minimum
speed at no available torque to enable the
engine to run as slowly as possible when
the car was standing. (5) Sometimes, as
in the commercial motor, there must be the
utmost fuel efficiency at all rates of work-
ing.

As regarded the guantity of mixture re-
quired to be taken out of a carbureter, a car-
bureter which was to meet all those en-
gine requirements must be prepared to sup-
ply different quantities of mixture for these
various results.

He was in a position to give one result
under this head, a result for which he was
indebted to Mr. G. H. Baillie, who had
worked out the results for a small De Dion
engine. It appeared from his experiments,
with the air inlet and exhaust pipe drawing
in at top speed, say 1,500 r.p.m., that the
explosive mixture of air and gasoline taken
into the cylinder was only 50 per cent of the
volume swept by the piston. They were
not accustomed to realize that opening the
throttle to full speed caused such a diminu-
tion of the amount of gas that would go into
the engine,

It was easily seen how this bore upon
the question of carbureter design, and he
took this opportunity to point out how im-
portant it was that they should have a
knowledge of the volume of the air that it
was possible to get into the engine from
verv slow to very fast.

The next point was as to quality—what
was the best quality of mixture for the va-
rious conditions. The relationship between
air and gasoline was not by anvy means con-
stant, but varied according to the quantity
taken, to tlie speed of the engine and to the

power required at any particular engine
speed. It was possible to delicately adjust
the mixture for the whole series of condi-
tions, and then to collect samples of the ex-
haust gas and analyze each sample by con-
dencation in the usual way with liquid air,
and thereby to see what proportion of gaso-
line, burnt and unburnt, came out in the
exhaust, calculating from that what pro-

rtion went in from the inlet, That would
e fairly easy to do.

Why should they have automatic car-
bureters? The first reason was that the au-
tomatic extra air valve was introduced to
give to the engine at high speeds a dimin-
ished quantity of gasoline per stroke. With
or without the automatic valve, tlie engine
refused to take it, owing to the inertia of
the air and to friction in the pipe chiefly.
So that the extra air could not be taken
by the engine under ordinary circum-
stances, What they really meant was a di-
minished quantity of gasoline.

Besides this chief reason, there were oth-
ers why less than the normal flow of gaso-
line was wanted at the highest engine
speeds.  Although the volume sucked in
was one-third or one-half less, the compres-
sion was effected ten times faster. There-
fore they had a much hotter and higher
compression, and if the same amount of
gas were compressed into the engine as
when it was working more slowly, the pres-
sure would be enormous,

The point was that when the speed of the
engine increased the pressure was extraor-
dinarily increased, and pre-ignition would
take place. A poor mixture automatically
given was necessary to save the situation
at high speeds, unless they submitted to
the inefficient process of diminishing the
compression by strangling the volume of
incoming gas.

The third reason was that the pressure
was further increased and the temperature
of the compressed gas raised by the diffi-
culty which the exhaust gases experienced
in making their escape. In practice, under
such conditions, the exhaust was much less
freely released, and it was under those con-
ditions that abnormally high temperatures
occurred.

The fourth reason was that at the limit
of slowness, with normal mixtures, they
failed to keep the engine rotating. Ii the
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compression was very poor there was diffi-
culty in getting the charge to ignite, This
occurred when the engine was running ex-
tremely slow, also when the compression
was poor, and in any case when the pres-
sure was evanescent.

Therefore, for these reasons, it was im-
portant to have a tolerably rich mixture,
but not overloaded at very slow speeds, the
object, of course, being to get what was
commonly called “flexibility” of the engine,
so that from the considerations he had men-
tioned this engine question had become a
carbureter question. An automatic car-
bureter ought to give right proportions of
mixture to do a modicum of work at slow
speeds.

Another matter in which the engine af-
fected the carbureter was that of the rela-
tive sizes of each. Although the engine
and carbureter were sold and made sepa-
rately as independent purchasable commeo-
dities, the engine would not run at its best
unless it was considered in conjunction with
the carbureter, for the two were intimately
related. The number of ways in which the
mixture had been tampered with was very
great. The first was the Jenatzy-Martini
method of controlling the richness of the
mixture by hand throttling the air on its
way to the jet.

The second plan was to control the rich-
ness of the mixture by a spring valve flap
which throttled the air on its way to the
jet. When the air suction was rapid the
flap was raised, and therefore ostensibly the
vacuum would be diminished, and the
ftrnount of air drawn through it would be
ess,

From these devices one could easily see
what the operation was in those carbureters
that had been what he called “tampered”
with. They could not measure the mix-
ture; there was no means of measuring it,
and the man who could produce a volume
of air that was exactly required by the
volume of gasoline would %rove his car-
bureter to be automatic. o carbureter
was so. It was a matter of whether one
could tune up one’s ear to obtain the best
results,

He next showed the De Dion carbureter,
giving simultaneous control and simultan-
eous throttle, one on each side of the jet.
To see the advantage of that it would be
interesting to note what happened. Sup-
posing the throttle was opened, then sym-
pathetically with it was opened another.
The effect was to impoverish the mixture,
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De Dion had also provided a by-pass so that
the air not only increased the suction on the
jet, but did so without any increased pres-
sure. At the same time he could lower the
throttle tube so that the air pulled on the

soline as hard as it could. He was only
indicating vaguely some of the ways in
which the amount of gasoline had been tam-
pered with instead of having just the nor-
mal amount which might have been sucked
over by the engine,

Another method of tampering with the
carbureter was to shunt some of the air by
auxiliary valves, the openings of which were
controlled by the pressure of the circulating
water, as in the Napier; or to shunt some
air away from the jet. The usual phraseolo-
gy was to admit more air to the engine, but
in reality it was to shunt some air away
from the jet.

Another method, which was different
from anything else he had seen, he should
like to mention. It was throttled by vary-
ing the stroke of the inlet valve, and making
the stem of the inlet valve control a needle
in the jet. Suppose the method of throttling
was to limit the stroke of the inlet valve,
then, roughly speaking, when they were
taking a lot of gas the inlet valve was trav-
eling little. Therefore, if it was the inlet
valve that opened the jet they got lots of
gasoline when they were traveling with the
inlet valv: open and little when it was
four cylinders, of the vertical type. Thae
inlet valve through a cushion spring ac-
tuated a needle, which needle traveled into
what might be called a jet or dripping place.
The amount of drip which could come out
depended on how far that needle traveled
into the jet. The gasoline came through the
opening. It was adjustable by a little cock.
Unless the valve was back on its seat the
gasoline might drip right through. A defi-
nite tap had to be shut off, <o that no gaso-
line could drip through when the engine
was not running. Throttling was done by
limiting the travel of the inlet valve. The
needle which closed the jet was pulled out
at each stroke of the inlet valve movement.
When the inlet valve was pulled out the lit-
tle needle came out. The valve moved
whole, and the needle also moved whole
with it. Tlhe dose of gasoline, therefore, in-
creased. so that in the case of hill-climbing,
when the engine was running very slowly,
and the throttle was very full open, they got
a good large dose of garoline. The time was
longer for the gasoline to flow out, and the
time of the opening of the valve was also
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longer, So that in the very slow condition
they got an open throttle and a rich mix-
ture. The pressure was sustained because
of the mixture being rich beyond normal.
A slow speed and open throttle gave more
fuel, while at high speed there was less flow
of fuel. With the open throttle a fairly
large quantity of fuel was wanted, but when
it was closed the opposite was the case. The
time allowed for the gasoline to flow va-
ried, and although the movement of the
needle was large, say at one-tenth of the
normal, the time was small. On high speeds
with closed throttle the movement was small
and the time was small. Therefore, they
got the least amount of gasoline per stroke.
The distance of travel of the valve was very
minute, and although the time the jet was
open was not long, sufficient fuel was al-
lowed to escape,

Another pretty device very similar to
some of the others which were used to
tamper with the mixture, was Brasier’s, He
caused two jets to face each other in such a
manner as to make them collide, each pre-
venting the other from increasing in output
when the vacuum increased. This pre-
vented the gasoline coming too fast. But
suppose a little bit of grit got in, the ar-
rangement was upset,

ntinuing his description of the main
points of certain carbureters, the lecturer
explained that the Bollee plan was to em-
ploy two distinct carbureters carefully ad-
justed. Personally, he did not see why they
should not have three. It meant the essen-
tial carbureter being repeated over again
and adjusted to the conditions that nught
be present in order to win the Tourist Tro-
phy. The throttle valve dropped one out
and put the other into use,

Another plan was to introduce a resist-
ance to the flow of gasoline to the jet, and
another plan was to mechanically measure
out the gasoline itself for each speed. This
was not difficult, because in lubrication they
measured out small quantities of liquid quite
readilv. Another plan was to increase the
inertia of the gasoline by closing the jet
with a loaded needl: valve, as in the Olds-
mobile. They had no float, but something
which at high speeds caused the gasoline to
have a lag or a laziness in coming out. Tt
was allowed to flow, but it was lazy about
it. When the engine was going fast the
amount was lagged by weighting a little
valve, and it could be further diminished by
diminishing the diameter of the disc.
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Having thus referred to some of the
methods adopted in carburation, his last
proposition was to consider what they ought
to do for the future, The ideal carbureter
was to be something very simple—some-
thing like the old surface carbureter, which
could not be put out of order by a bit of
grit. In attempting to set out the ideal let
them suppose that cost was immaterial, and
then come to the determination to provide
against every everrtuality regardless of com-
plexity and expense. Among the condi-
tions to be fulfilled were these: To keep out
dirt and water gauze must be introduced in
the course of the gasoline to the float case.
and a large accessible pocket must be placed
under the gauze and under the float to pro-
vide a collecting ground for grit, green de-
posit, and water, The pipe must be long
and flexible; a tap must be provided above
the bottom of the float chamber, so that the
sediment in the chamber should not fall back
into the valve seat.

Then, having got rid of these prelimi-
naries, the float must be considered. The
carbureter, if of the usual type, must have
a constant level at the jet, whether it was
going up hill or down; whether it was tilt-
ed by the camber of the road, or whether it
was on the level. That required one of two
things: Either an annular float was essen-
tial, or at least a float chamber, the central
axis of which was very near the jet. They
must have the widest range of carbureter
that it was possible to have, If they could

t the center of the float very close to the
jet it would be a great advantage, It should
be put very close, and yet not in the center
of the jet.

In the ideal float, with which they were
concerned, atmospheric pressure would
count, The float should be of thin metal.
angd it should be dome or cup-shaped, or
otherwise strong to resist the tendency to
expand when the engine suction produced a
slight vacuum in the float chamber, or when
the barometer fell, either for atmospheric
reasons or when climbing a mountain. The
float top would bulge when the barometric
pressure went up, and the suction of the
engine kept on drawing gasoline and caused
it to bulge. It was obvious they could cause
the suction of the engine to be transmitted
through the gasoline pipe to the float. That
suction would cause the float to swell, and
that swelling causing the float to rise, would
have the effect of lowering the level of the
gasoline in the jet. The amount of gaso-
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line per stroke was altered according to the
speed of the engine. Thus this fact could be
utilized to bring into play the functions of
the float, but 1t was an awkward law to
bring into play, not only because it depend-
ed on the stiffness of the metal, but because
the barometric changes would have a dis-
turbing effect, and would cause air leak-
ages into the float chamber. Therefore
they learned their lesson from this, and
made a little aperture in the chamber. They
must put a tube in it, and make that tube
long, so as to take the end of it away from
the exhaust pipe.

Usable gasoline varied from .722 to .680
specific gravity, or nearly six per cent, so
that within this range the float should be ca-
pable of easy and immediate adjustment by
hand. An easy way to provide this was to
permanently press the float slightly down
into the liquid by a light spring. There
was still a variation of density with temper-
ature. Taking the lightest gasoline (.680),
this on a winter day altered in density from
.70 to .66 {a new 6 per cent variation) be-
tween the start and the time when the metal
work under the bonnet became warm, Ac-
cordingly the float should be such as to
close to the gasoline feed firmly with the
warmest gasoline likely to be used. This
necessity militated against the pointed float,
because a six per cent variation of density
meant that there would be a six per cent
variation in the volume of the float sub-
merged, which would result in the case of a
pointed float in a serious variation of the
height of gasoline in the chamber, It might
amount to fifteen per cent of the total height
of the float. A possible cure for this trouble
would be to design a float whose volume in-
creased with the temperature, but an easier
cure was to employ a spring, the blade of
which must be made of two dissimilar met-
als, The pressure of the spring relieved
itself when greater buoyancy was required
when the float case got warm,

It was clearly best not to draw the gaso-
line from the bottom of the float case, where
fine dust and green deposit might be found
accumulated in spite of all filters, but from
as high up the side as possible, The root of
this tube should be of large diameter, so that
the velocity be very small, and therefore not
likely to disturb the quiet settling of dirt at
the bottom of the float. From the float
<hamber to the jet the gasoline had to flow
at widely varying speeds, the range being
about five to one for the ushal ten to one
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engine speed range, and at widely varying
temperatures. Furthermore, the flow re-
quired was sometimes steady and some-
times unsteady, taking place in distinct short
pulses. When the pulses were at the rate of
forty per second on a four-cylinder car at
highest speed, the flow was practically
steady, so that friction in the tube and noz-
zle was imporiant, but when the same car
took four draughts per second the inertia
of the liquid came prominently into play.
This seemed likely to complicate the law
under which the liquid flowed, sc that they
need not expect that the amount of liquid
moved per stroke would bear any simple
relationship to the amount of vacuum
caused by that stroke. This law was even
further complicated by the practical fact
that either much or little liquid might be re-
quired both at fast and at the slow speed of
rotation, Here was the backbone of the dif-
ficulty of carbureter design. The laws of
gases under which the air moved through
the pipes could be expressed in a simple
formula. Unless the pipes were very simple
and the current steady, the laws of liquids
obviously could not be expressed by the
same formula, because of the difference of
physical state between liquids and gases, to
which were super-added the complications
due to fine capillary nozzles and the irregu-
lar variations in the viscosity of the liquid
with variations of temperature. The head
working upon the ordinary spray varied
perhaps from two ounces to twenty ounces,
and of the twenty ounces it woul&v perhaps
be fair as representing the ordinary case
to consider that sixteen ounces were ex-
pended after the liquid had left the tip of
the nozzle, and the balance remained for
overcoming the resistances in the pipes. This
would account for the jet of liqiid being
about three feet high if it were allowed to
travel upwards unshattered,

It was found that if the temperature of
the gasoline increased, its viscosity dimin-
ished, and, therefore, the loss of head of the
liquid by friction in the pipe diminished
also. To show how important this change
in the character of the liquid was, he quoted
an experiment of Mr. Sorel, who found that
with gasoline having a normal density of
.700, actually 40 per cent more liquid passed
at 50 degrees C. than at what was by no
means a very wintry temperature of 5 de-
grees C.

They might be able to arrange that the
access of liquid to the spray should be some-
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what more closed by a small temperature
valve when the liquid was hot than when
it was cold. On the other hand, when the
air was hot a somewhat less quantity of
gasoline would be required per stroke, and
it was not at all absurd to suppose that the
air would vary by as much as 5o degrees C.
on any one day, or 70 degrees C, between
an extreme winter and an extreme summer
condition, So they would require that this
little thermometer wvalve controlling the
liquid should be opened by the difference in
pull due to two thermometers, one of which
was in the air duct and one in the gasoline
duct,

Suppose a tapered needle was thrust down
the jet to choke it by a flat spring in the
air path, made of zinc and copper, so turned
that as the copper expanded more than the
zinc with rising temperatures the needle
would be pushed lower down. The amount
of aperture must be calibrated according to
the air temperature law. The correspond-
ing spring, which was immersed in the
gasoline, opened a rate line valve,
and must be calibrated according to a curve
of flow and temperatures like that given by
Mz, Sorel. This curve of temperature, un-
fortunately, was not the same for all gaso-
line. Obviously so owing to their very va-
ried compositions, for Mr. Sorel had also
shown that denser gasoline did not vary so
much with temperature,

It still remained to heat the gasoline in
the float chamber and spray tube to a con-
stant temperature, and thereby eliminate the
necessity for this second adjustment. This
might, perhaps, turn out to be considerably
easter if they heated the gasoline by an
exhaust bypass. All they had to do was to
control the amount of hot water or hot ex-
haust gases by a thermostat. He would
prefer using water rather than exhaust
gases, because of the diminished chances of
getting the thermostatic valve choked with
soot.

It was Mr. Dugald Clerk who showed
that the colder the mixture drawn in the
better for the possible output of the en-
gine, provided that as the gasoline was
evaporated latent heat was supplied for the
purpose. The amount of heat required was,
therefore, proportional to the amount of
gasoline used. As the mixture was not al-
ways of constant proportion. it would be
best to heat the gasoline itself as it Teft the
nozzle by making it impinge on a hot cone
kept at a constant heat by a thermostat. This
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method did not exist at present, but approxi-
mations to it existed by warming the mix-
ture chamber into which the gasoline
gassed, and thus supplying the extra heat
or which larger quantities of mixture were
used by heating a portion of the air. The
objection to this plan of passing a propor-
tion of the air over a hot pipe was that
when the gas was taken in slowly, say at
half throttle, it got more heated than when
the same volume was taken in fast, so that
if the car was right for hill climbing it
was probably wrong for racing at full
power on a more moderate gradient. This
resulted in the necessity for elaborately tun-
ing a racing car to make the best average
on a varying road, instead of tuning the
carbureter in a skilled maner to give, not
the best average, but the actual best possi-
ble result at each and every section,

He was afraid they would feel disposed
to protest against his introducing three
thermostats in a car to be supplied with air
which in the ordinary course would be at
various temperatures. His reply was that
he was not so sure they would not yet even
introduce a fourth thermostat into the air
supply, but he was hopeful some such course
would yet be adopted when they consid-
ered that little weight was added by these
devices, and that one minute gained in a six
hours’ race meant quite a respectable vic-
tory, .

Nothing but such rewards could pay for
such expensive experiments, but when they
had made the first perfect carbureter the
cheapness of reduplicating it for commer-
cial uses was astonishing. ’

The function of the spray nozzle was to
minutely subdivide the issuing liquid, so
that a very large surface was offered to the
air for rapid evaporation. Each cylinder
full of gas required a little cube of gasoline
having about 14 inch to the side, and this
might be shot out of a single or out of many
orifices, and as the evaporation took place,
for the moment the liquid left the noz-
zle it was disposed to abstract all the heat
it could get, not only from the air, but from
the metal nozzle itself, thus lowering its
temperature considerably. For this reason.
if possible, the water heating should be
brought as near as possible to the nozzle.

The control of the liquid after it left the
nozzle had been elaborately dealt with, and
various methods indicated in the examples
of carbureters which he had given. He did
not think he should be understating the
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case if he claimed that the difficulties in

properly dealing with the fluids after this

point were at least as great as the sum

of all the difficulties met with up to that
nt.

He should like to put forward the some-
what paradoxical suggestion that, much as
they prided themselves in England on hav-
ing stood together to fight the alleged mas-
ter patent of Maybach’s float feed carbure-
ter, it might have been better for them if
they had never won. For, supposing one-
half the ingenuity that had since been ex-
pended on float feed spray devices had been
turned into other channels, the riddle might
have ben solved in a simpler fashion. Ex-
cellent beginnings were made by surface
and wick carbureters of the most amazing
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simplicity of design. The physical difficulty
of persuading a liquid and a gas to follow
even remotely similar laws over a very wide
range of variation of two variables, namely,
the pressure and the duration of that pres-
sure, was immense. If both the substances
were presented in the gaseous form they
would appear to be easier to deal with, as
obeying by their nature identical laws as to
the relations between volume, pressure and
temperature, and similar laws as regarded
their flow through pipes, and inertia.

There was, as it were, four keys in which
the carbureter had to play the best music:
1. At full throttle—engine fast. 2. At full
throttle—engine slow, 3. At closed throt-
tle—engine fast. 4. At closed throttle—en-
gine slow.

GASOLINE ENGINES FOR COMMERCIAL
VEHICLES.

At the Institution of Mechanical Engin-
eers, Westminster, a paper prepared by Mr.
Edward Reeve was read on the above sub-
ject.

The purpose of the paper was to give a
description of the leading features of some
commercial vehicles, and to point out the
main advantages of particular systems, and
the following is the substance of it:

The question of power is one that de-
mands considerable attention. Owing to the
necessity of having a boiler and carrying
fuel and water, the steam engine does not
appear suitable for this class of work, and
it is not within the scope of this paper to
discuss it,

With oil engines it will be shown by the
results of experiments that the ‘maximum
efficiency is reached when running with full
load at normal speed, therefore it is essen-
tial for the economical running of ve-
hicles that the load transported should be
as regular as possible, and the power of the
engine should never be too much in excess
of the work it has to do.

The accompanying tests were made with

a single-cylinder Wolseley horizontal en-
gine, 424 inch bore by 5 inch stroke,

Test 1—Full throttle, full load, normal
speed.
Test 2—Half throttle, half load, normal
speed.

Test 3—Half throttle, half load, full

speed, .

Whether heavy or light oil will be pre-
dominant in the future is still doubtful.
The difference per H. P. per gallon con-
sumption is hardly, appreciable; but, where-
as the light oil will vaporize in the atmo-
sphere, it is necessary to heat the heavier
oil, and for that purpose a by-pass is taken
from the exhaust gases or from the water
circulation in the vicinity of the combustion
chamber, and by this means the heavier oil
can be employed after the engine has been
started.

The hot tube ignition has now been al-
most entirely superseded by electrical, and
of the many forms of electrical ignition the
batteries and coils are very often emploved,
but the disadvantage of having to recharge
periodically debars them from universal use,

Duration of test in minutes..............
Average number of rpm...............

Average B. H. P

Gasoline consumption per hour, gallons. ... v
H, P. per hour, gallons.
Gasoline consumption per working stroke, cubic inches 0.00679

Gasoline consumption per B.

ooooooooooooooooooooooo

1 2 3
ceu .. 30 30 10
......... 900 900 450
........ 6.48 3.8 2 1.9
vee 0.5 0.49 o.

0.0006 0.131 0.564?4

0.00516

0.01223
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What is required is a self-contained ignition,
or such an apparatus that the power of the
engine itseli is utilized to generate the
spark. This has been obtained by the mag-
netic types, such as the Simms-Bosch, Eise-
mann, etc., but notwithstanding the many
improvements that have taken place lately,
they have not proved more reliable than the
batteries and coil.

With regard to vaporization, the use of
auxiliary air valves is undoubtedly a move
in the nght direction. With a single-cylin-
der Wolseley horizontal engine of 4%
inch diameter by a 5 inch stroke, running at
normal speed, without an auxiliary air
valve, 6.15 H. P. was obtained, but with
the same engine, with the use of atmo-
spherically operated auxiliary air valve, 6,7
H. P. was reached. So many figures have
been given to show the advantages of me-
chanically operated induction valves that it
is hardly necessary to introduce them here,
but as the power of the engine depends upon
the volume of the charge admitted at each
stroke, it will be readily understood that
with atmospherically operated induction
valves the opening and closing is much
siower than with ﬁ'le mechanically operated
ones, therefore the time the valve is full
open is less, and consequently the total vol-
ume of the charge admitted is decreased.
The difference is quite pronounced in the
large cylinder engines, but with the small
engines, say up to 444 inch diameter cylin-
ders, it is very questionable whether the
extra moving parts do not counterbalance
any advantage that may be possessed by
them,

As the vibration in the vehicle should be
as small as possible, especially in omni-
buses for public service, it is important that
the moving parts of the engine should be
balanced.

By carrying the water above the engine
circulation takes place by convection, but
this method has not proved itself reliable,
50 a pump is used, and this gives a positive
arculation, In some engines it is so ar-
ranged that if the pump fails, natural cir-
culation will take place,

The position of the engine, whether ver-
tical or horizontal, is a matter of convenience
only : the efficiency is the same, but with a
horizontal tyvpe it is possible to keep the cen-
ter of gravity of the vehicle lower, and to
place the footboard over the engine; this
allows of doing away with the large bonnet
in front, and enables the seat to be brought
forward,

Of first importance is some means of dis-
connecting, at will, the motion of the en-
gine from the road wheels by means of a
clutch ; the best position for this mechanism
is between the engine and gear box. The
duties required of a clutch are such that i
must be capable of transmitting any desired
fraction okP the power of the engine, and
changing these proportions without shock;
in other words, the clutch must be capable
of slipping and allowing the engine to run
faster than necessary for the speed of the
car at the moment,

The drive, to a considerable extent, de-
pends upon the position of the engine, but
as there is no difference in economy, the
position of the engine should be made to
suit the drive, which should be as efficient
and flexible as possible. The Wolseley drive
was shown, this being called the parallel
drive. From the engine the drive is through
a single Renold’s silent chain to the gear
box, and from the gear box it is transmitted
to the rear road wheels through two :side
roller chains. With this type it is not neces-
sary to have bevel gearing, and it gives a
suﬂ{ciently flexible cﬁ'ive. In another meth-
od, a central shaft drives the gear box from
the engine, and from the gear box bevel
wheels and a pair of roller chains are em-
ployed to transmit power to the back axle.
This is commonly used with vehicles hav-
ing vertical engines. It necessitates the use
of bevel gears, and it is not so flexible as
the former type. Another showed a central
drive straight through to the rear axle.
With this it is necessary to have bevel gear-
ing and a live axle, and it was stated to be
not so flexible as either of the former types.

The typical speed change of modern prac-
tice consists of sliding gears, Upon the
squared portion of the first countershaft a
number of gears are arranged to slide
through by forks, operated by a drum with
grooves in it and controlled by the driver
in such a manner as to bring them alter-
nately into mesh with gears on the second
motion shaft. This second shaft gears with
the differential shaft, which has the sprocket
wheels for the roller chains fixed on each
end. By sliding these gears into the dif-
ferent positions in this design, two or more
speeds are obtained.

One brake shown was of a double-acting
band brake, lined with wooden blocks, This
was described as a good type of brake for
vehicles where hills are not long, but if they
are kept on long they generate a consider-
able amount of heat, and the blocks are lia-
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ble to burn. By lining the band with metal
shoes this is prevented, but they are apt to
drag on the wheel, and then are noisy.

Another figure showed an external shoe
brake, which is very effective. This con-
sists of two brake shoes, which are applied
to opposite sides of the brake drum, A com-
pensating link motion applies the shoes
equally on the drum, This brake has been
used on all types of vehicles, and has given
little trouble.

Also was shown an internal shoe brake,
arranged to operate {in this particular
case) on the chain wheel on the rear axle,

It is essential that semi-elliptical sprinﬁs
should support as large a proportion of the
weight of the vehicle as possible when rub-
ber tires are used, to prevent excessive
wear, and hence the disadvantage of live
axles. It is important for passenger traffic
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that the springs should be sufficiently elas-
tic. The weak point of this method of sus-
pension is that the unevenness of the road
gives the vehicle a side movement which
the sprinis are unable to take up; the reac-
tion of this comes on the tires, and they
wear out more quickly. By the introduction
of an oscillating axle the unevenness of the
roads is allowed for, without throwing any
undue stresses on the tires or frame,

The general method of steering, the Ack-
erman, was invented in 1818, and described
by himself as being a means whereby a ve-
hicle “will turn within a small compass with
safety, because the wheels do not materially
alter their bearing upon the ground when
they are Placed in the greatest degree of
obhquity.” This was illustrated by means
of a view of the steering mechanism of a
car,

MOTORS FOR AGRICULTURAL PURPOSES.

The following from The Autocar gives
the situation in Great Britajn, In America
the conditions are not exactly the same, as
several traction gasoline engines have been
built not exactly in accordance with the
specifications called for by this article.

Although the internal combustion engine
in its statiopary form is very largely em-
ployed where reliability is the main consid-
eration, and has also been used considerably
for motor cars where weight is of great im-
portance, it is rather curious that so little
has been done to take advantage of it for
the heavier class of seli-moving engines,
True, we find it employed with consider-
able frequency for heavy trucks, and those
who have had much experience.with these
machines fully expect it to entirely displace
steam before very long. Explosion engines
so used are, however, at present very few
in number, while agricultural engines of
the traction engine type are very numerous,
and are increasing rapidly. It would seem
that the same advantages which have
brought the motor so much to the front for
other purposes, viz, the simplicity of the
machinery and absence of a boiler, and the
very small amount of fuel and water re-
aunired, wotild obtain as largely on a traction
as any other engine, and would be found of
a very great advantage indeed on a plowing
engine. One of the great reasons why steam
plowing is not really successful in this coun-
try is the very great expense of leading

water to the engines. Leading coal is also
a considerable item, if far from a station,
but the water is usually the greater, There
are many fields where there is no supply
available, and where it has to be led a con-
siderable distance. Further, almost all
water supplies in the country are at the bot-
tom of the valleys, and therefore the water
has to be led up hill. If this is done (as
usual) by horses, then it sometimes takes as
many horses as would go a good way tow-
ards plowing the land without the engines.
I have recollections of driving a plowing
engine on some fields where it took eight
horses, three men and three water carts to
keep us going with water, and even with all
these we frequently had to stop or run easy
because we were short. Besides this, there
was a load of coal to be fetched every day.
Now, suppose the engines had been oil en-
gines, it would have been quite possible to
have so constructed them that they would
run for a week without watet, and for three
or four days without oil. This would result
in an enormous saving, and it is quite possi-
ble that it would make motor plowing a
success. For threshing the saving would
not be so great, as there is usually, but not
always, water handy; but for traction work
there would often be a great advantage in
being able to go long distances without tak-
ing in supplies. Incidentally, there are ad-
vantages in the fact that an oil engine does
not throw out sparks, and can be started up
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much quicker than the steam engine can get
up steam,

To make such an engine a success would
necessitate its construction by an agricul-
tural engine maker, aided by motor experi-
ence, The road wheels, winding gear and
transmission would probably be exactly like
those on steam engines, but in place of the
steamn engine there would have to be an oil
engine and a friction clutch. The engine
would, of course, have to use heavy oil, not
gasoline, and would be a compromise be-
tween the stationary oil engine and the mo-
tor car type. That is to <ay, it would have
to be very much more substantial than the
latter, but by taking advantage of motor
car experience it might be made very much
lighter than the former, and capable of being
run over a much greater range of speeds.
How the details would work out it would
be difficult to say, without actually making

THE GAS ENGINE

sketches of the machine, and no doubt con-
siderable experience would be needed to
make a thoroughly satisfactory machine.
As a suggestion, we might take the follow-
ing : Two-cylindered horizontal engine with
cylinders about 8 inches by 10 inches. This
should be capable of working up to 30 H. P.
or 353 H. P. at 350 to 400 rp.m, and
somewhat more at higher revolutions tem-
porarily, if desired. A large fly wheel mus
be permanently fixed to the shaft, and also
a friction cluich driving a length of shaft
in line with a driving pulley for a belt upon
it. On this length of shaft there would be
the necessary gears for, say three different
changes of speed and reverse arranged
much as in motor car practice, driving a
countershaft, and from this countershaft the
driving wheels and winding drum could be
driven in the usual way, with the wusual
clutches to connect and disconnect.

TRADE PUBLICATIONS,

James Runyen & Sons, Redkey, Ind., are
sending out a mailing card showing their
positive feed oiler for gas engines of all
kinds.

1. H, C. gasoline engines are well cov-
ered in a new catalogue just received from
the International Harvester Company, of
Chicago. The catalogue is printed in two
colors.

The Mianus Motor Works, Mianus,
Conn., send out a very neat and well printed
catalogue of their model 1905 marine en-
gine, which is a two-cycle, vertical motor in
units from 2 to 12 H. P,

“Sta-Rite” spark plugs are listed in many
sizes in a circular issued by the R, E. Hardy
Company, 225 West Broadway, New York
City, Still another lists some accessories in
the way of sparkers, etc.

The Cincinnati office of the International
Harvester Company of America are send-
ing out mailing cards showing their 2, 3
and § H, P, vertical engines and 6, §, 10, 12
and 15 H. P. horizontal engines.

The Duryea Power Company, Reading,
Pa., have issued quite a good many leaflets,
each covering a separate heading and de-
voted to a separate subject. In order to
make it convenient for prospective custo-
mers to secure information along just the

line they desire, the Duryea Company has
issued a “Duryea Library” leaflet, being an
index of the previous publications,

“Everything for you and your auto” is
the motto of the Motor Supply Company.
1427 Michigan avenue, Chicago. new
catalogue from this company oontains a
very complete list along this line,

“Points To Be Considered in Selecting
an Igniter,” is a sixteen-page booklet from
the Goodson Electric Ignition Company.,
Providence, R. 1., and relates to the advan-
tages of the Goodson system of ignition.

“Built To Run and Do It,” is the amtto
expressed on the new catalogue of the Re-
gal Gasoline Engine Company, Coldwater,
Mich. Several types of automobile, marine
and stationary engines are shown, as well
as propeller wheels.

The Advance Manufacturing Company,
Hamilton, Ohio, make a specialty of ti’ia::'ct
belted gas engine electric light plants, and
a mailing card received from them shows a
special gas enpine dynamo made in units
from 16 to 200 light capacity,

The catalogue of the Stratford (Ontario)
Mill Building Company contains more in-
formation relative to their gas and gaso-
line engines, and how to operate them, than
is contained in the instruction books of many
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engine makers. This feature of a catalogue
appeals to the prospective buyer, for he
learns that the engine is not a complicated
machine, and that it may easily be under-
stood and cared for.

Catalogue No. 8, pocket size, has been
issued by the William Powell Company,
Cincinnati, Ohio, and shows many types of
lubricators, oilers, indicator cocks, priming
cups, etc., which are especially designed for
use on gas and gasoline engines.

“Are you open to conviction? The figures
are startling.” Such a question and answer
on a blotter showing a Fairbanks-Morse
suction gas producer and gas engine is being
distributed by Fairbanks, Morse & Co. A
postal to any of their branches will explain
the figures,

“A Chapter on Pulleys” and “A Chapter
on Lettering,” are two pamphlets just issued
by The Draftsman, of Cleveland, Ohio. The
price is twenty-five cents each. The former
comprises matter, collected from various
sources, relating to speeds, belts, rims, arms,
hubs, keys, etc. It should prove valuable
to anyone who has any designing or selec-
tion of pulleys. The second booklet, as its
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title indicates, relates to lettering drawings,
and the instructions given, together with
the specimens shown, will interest any
draftsman.

The Motsinger Device Manufacturing
Company, 109 Main street, Pendleton, Ind.,
manufacturers of the “Auto Sparker,” are
sending out a complete catalogue of their
device, accompanied by a colored lithograph
showing actual size, etc,, and also accom-
panied by a letter explaining the merits of
the machine,

A mailing card from the Hart-Parr Com-
pany, Charﬁes City, Ia., gives a detailed sec-
tional view of their oil-cooled engine and
accessories, This card should prove of in-
terest to possible purchasers and of especial
interest from an educational standpoint to
users of Hart-Parr engines,

The Shepard Lathe Company, 121 West
Second street, Cincinnati, has recently is-

-sued a new cataloiw showing their fom

and power lathes, planers, shapers, etc. A
statement of some gap screw cutting lathes
furnished the United States Government
goes to add to the makers’ claims of high
quality for their tools,

ITEMS.

Every admirer of jewelry knows the
name of Tiffany. Not so many know that
Tiffany & Co's plant at Forest Hill, New-
ark, N. J., contains a 15 H. P. gas engine.

On May 6 the mechanical branch of the
Association of Licensed Automobile Manu-
facturers listened to papers on “Ignition,”
by Mr. John Wilkinson and Mr, Hiram
Percy Maxim. On June 2 “Carbureters”
will be discussed,

The Alden Sampson Manufacturing
Company, Pittsfield, Mass., manufacturers
of automobiles, will erect a plant. The
buildings will include 2 main building, 75x
125 feet, of steel and concrete, a building
for office and drafting room, one jor the
storage of automobiles and testing motors,
and a power building,

E. D. Loane, Jr., & Co, and W, K.
Thomas & Co., both of Baltimore, Md., have
consolidated their businesses and incorpor-
ated, and will be hereafter known as the
W. K, Thomas Company. They will carry
on a general contracting and engineering

business, but will continue to make gas en-
gines, the department receiving greatest at-
tention. They state that they will also
manufacture diaphragm circulating pumps
and other specialties, and that they seek a
line of three-port two-cycle engines that are
accessible and reasonable in price, and that
they will contract for a quantity of such
machines and invite correspondence,

On Friday, May 12, Mr, E. W. Roberts,
of Clyde, O., delivered the opening lecture
of a series on automobile construction and
operation, inaugurated the educational
department of the Central Y. M. C. A, of
Louisville, Ky. The lecture opened with a
series of what were to at least a portion of
the audience startling experiments, show-
ing the fallacy of many notions about this
fuel. Afte