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UNITED STATES PATENT OFFICE.

.ERASTUS W. ELLSWORTH, OF SOUTH WINDSOR, CONNECTICUT.

WATER-REAM.

Specification of Letters Patent No. 4,296, dated December 8, 1845,

To all whom. it may concern.:

Be it known that I, Erastus WorncoTt
ErvsworTs, of South Windsor, in the county
of Hartford and State of Connecticnt, have
invented an Improved Mode of Elevating
Water; and I do.hereby declare that the
following is a full and exact description.

My invention consists in a peculiar man-
ner of working the water-ram of Mont-
golfier, in combination with the siphon, by
the use of a chamber of rarefied air ; also in
the use of water packin% for excluding the

on, and in the fix-
tures herein described . for setting in motion
and regulating the action of the ram.

To enable others, skilled in the art, to
make and use my invention I will proceed

. to describe its construction and operation.
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In the accompanying drawings Fig. 1, is

a section of the whole machine (with the ex-
ception of the regulator) where it, is a cir-
cular plate, through which are four circular
E, F, G, H. To the upper surface

this plate is secured by a flange, bolts, and
packing, the hollow dome B. In this dome
15 an air-tight partition C, which comes
down to the plate A, where it bears l’lf‘JOIl
packing, lile the flange of the dome. This
%artition passes between the holes F, and G.
0 the under surface of it, is secured in the
same manner as the dome, the cup I which
communicates freely with apertures I, and
G. This cup forms the head of the ram and
the apertures F, and G, the seats of the
valves—the escape or waste valve openingat
F, downward into the cup I, and the retain-
ing or lifting valve, opening at G, upward

_ into the smaller cavity of the dome which

40

45

acts as the air-vessel of theraim. These valyes
have stems rising from their centers which
pass through the tubular guides O, Q.
From I proceeds the pipe K, which consti-
tutes both the body or trunk of the ram, and

* the shorter leg of a siphon. The machine

thus embodies the hydraulic ram of Mont-
Folﬁer, the several parts of which are as fol-
ows: K, the trunk of the ram, I, the head,
P, the escape valve, R, the lifting valve, C,

" the air-vessel H, L, the discharging plpe;
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these parts are designed to operate precisely
as in Montgolfier’s machine and therefore
need no further explanation.

From the orifice E, proceeds the pipe J,

the longer leg of a siphon of which K, is
the shorter, as before said.

M, is a piston or plu% fitted loosely to the
bore of the pipe K, and attached to the re-
curved rod N, passing through loops on the
glpe K, by which it can be drawn up a short
_ %signce into, or thrust. down entively out
of K.
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D, is a screw-plug faced with a collar of

packing, through. which water may be
poured into the larger cavity of the dome,
and consequently 1nto both legs of the
siphon.

The
lows: M, is drawn up into K, and J, and K,
are filled, and the larger cavity of the dome
half, or two-thirds filled with water,

65

opera_,t-idn of the machine is as fol- -
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through D. D, is then replaced. As soon
as D, 1s replaced the air in the larger cavity -

of the dome will be rarefied by the weight
ot the column of water in J, more or less, in
proportion to the
the column. Let.

ﬁar endicular height of.
, by means of oN, be

75

thrust down out of K; this will open the -

valve P, (if it be shut) and the ram will
commence operating, owing to the prepon-
derance of the column of water in J, over
that in K.

80

The use of the body of rarefied air in B

{which is a prominent and novel feature in
my invention) is amnalogous to that of the
compressed air in the air-vessel C. The wa-
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ter in K, has a reciprocating movement |
which makes the current through the valves

intermittent, and the water enters the two
cavities of the dome by pulses, and not in a
constant stream. DBut for the same reasons

90

that it is desirable that the water should

pass through the discharging
a steady current it is also desi

pipe H, L, in
raE]e tliat ,the

escape-water should flow down the longer -

leg of the syphon in a steady current—
namely, that water passes throu%h a pipe,
{especially if it be of considerab

much faster and with far less resistance from
friction and inertia, when flowing with a
uniform velocity than when checked -and
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e length)
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impelled intermittently. Moreover as above
stated, the water in K, reciprocates; a move-
ment upward is followed by a recoil down-
ward ; now without the interposition of the
chamber of rarefied air this movement must
be communicated to the water in J, from
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that in K, or the ram cannot operate. The
celumn in J, must advance and recoil just
as far and as often as in K. But this pe-
culiar movement is of no use in J, nay, is
exceedingly injurious, for if J, be many
rods, or even feet, in length, said movement
will consume the effective power of the ma-
chine so completely as to stop it. _ .
It is obvious that an equilibrium never
can be restored between the chamber of rare-
fied air and the water in K, inasmuch as
the column J, acts as a steady exhausting
power, and will always remove the water
from the chamber above it at a uniform rate
which will be the mean of that at which it
enters the chamber from the escape-valve of
the ram. Finally—the air inclosed in B,
differs from that inclosed in C, only as a
spring under tension differs from a spring
under pressure, and both bedies of air, by
their elusticity are made to convert an in-
termittent flow of water into a uniform and
constant stream, o
A peculiarity in my method of packing
this machine,-and the fixture by which T reg-
ulate the action of the ram ( both of which
I c¢laim as my invention) remain to he de-
scribed. The packing which T place be-
neath the flanges of the dome and cup, I
make of leather or any other suitable ma-
terial. Tt is represented at Figs. 3, and 4.
That part of it in Fig. 3 which lies between
the vacuum chamber of the dome, and the
external air, and the whole of Fig. 4, are
divided through their thickness by a chan-

‘nel, which channels are both supplied with

water under pressure from the air vessel of
the ram. In Fig. 8, the communication be-
tween this channel and the air vessel is ob-
vious; with the channel in the packing of
the cup it is made through the hole Y, as
shown at Fig. 1. The bolts of I, pass
through the channel in the packing and are
wound with thread conically, and fitted into
conical holes ag shown at W, Z, Fig. 2.

My regulator (not represented in Fig. 1,
as a section of it would be at right angles
with the section of said figure) is shown on
an enlarged scale in Fig. 2, the lettering of
which corresponds to that of Fig. 1, Under
the flange of the cup I, is a square block of
metal through which passes a horizontal
axle T, ground into its place like a common
stop-cock. This axle carries, within the cup,
a small crank V, which acts as a cam be-
neath the valve P, permitting it to drop to
a greater or less distance from its seat, F.
Around that part of the axle which is within
the block are eut two grooves, one of which
receives the water-packing from the channel
above, through the heole S, and the other
takes a screw U, from beneath, which elamps

the axle in any required position. The ad- |

vantages of this regulator are that by turn-
ing the axle T, at any time when the ma-

l
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chine is in operation, the amount of water
which it expends and also which it elevates
may be regulated with precision according
te any increase or diminution of the supply
at the lower end of I, or to the qﬁantity re-
quired to be delivered through the pipe H,
L. By it P, may also be completely closed,
so as to stop the action of the machine en-
tirely. ~

In order to supply the air vessel of the
ram with air, and also to remove from the
vacuum chamber any surplus air which may
be liberated from the water in passing
through it, as much of the plate A, lying un-
der sald chamber as the flanges of B, and
I, will permit is sunk below the general level
of said plate, which drains off the water
quickly from the vicinity of F. Conse-
quently after said chamber becomes com-
pletely filled with rarefied air, each recoil of
the ram draws a small portion of it down
through ¥, which lodges under @, 2nd is
forced into the air-vessel of the ram by the
next blow, '

This apparatus I contemplate applying in
all situations where it is desired to elevate
water by water-power, and also to springs
and wells, wherever the operation of a siphon
is practicable.
superior to the common hydraulic ram, in-
asmuch as the working apparatus, instead
of being placed at the foot of the head of
water which furnishes the moving power, is
located above it, where it can never be im-
mersed in back-water; and is conveniently
situated for repair or regulation, '

I consider it much superior in efficiency
to other methods hitherto - proposed for
discharging liquids from the curve of the
siphon, and as having unquestionable and
very great advantages over the combination
of the siphon and the water-ram devised by
Hachette, inasmuch as I use the best form of
the water-ram—that invented by Monl:%ol-
fier, in which the escape and lifting valves

act alternately, and are not connected with

each other as in Hachette’s machine—also
in using a chamber of rarefied air in the
manner herein described, for allowing the
escape-water of the ram to pass down the
longer leg of the siphon in a continuous
stream, (instead of permitting it to receive
the oscillating movement of the ram) where-
by the loss of power from inertia ‘and the

friction of the water in the pipe is greatl

diminished—also in having fixtures for fill-
ing, starting, stopping, and regulating the
action of the engine, that can be reached and
controlled near the head of the ram, which
couveniences are either wanting in Hach-
ette’s machine or are situated unhandily at
the extremities of the siphon.

What I claim as of my invention and de-
sire to secure by Letters-Patent consists in—

A peculiar manner of working the water-

I consider it in some points.
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ram, in combination with the siphon, by the | with certainty, the external air from the si-
use of a chamber of rarefied air, for the pur- | phon; also in the fixtures herein described 10
pose of causing the escape-water to flow | for settine in motfion and regulating the
down the longer leg of the siphon in a con- | quantity of water consumed by the ram,

5 tinuous stream; also in the use of channels _ ERASTUS W, ELLSWORTH.
in the packing of the joints, supplied with | In presence of—
water from the air-vessel of the ram, for Jessg CHARLION,

the purpose of excluding completely, and Erastus ELLSWORTH.
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UNITED STATES PATENT OFFICE.

BENJN. 8. BENSON, OF HARFORD COUNTY, MARYLAND.

HYDRAULIC RAM.

Bpecification of Letters Patent No. 4,328, dated 'December 26, 1845; Antedated August 5, 1845.

To all whom it may concern.:

Be it known that I, Bexsamin 8. Bewsow,
of Harford county, State of Maryland, have
invented a new and useful Machine for rais-
ing Spring-Water by the Momentum of a
Descending Fluid in Contact Therewith;
which is described as follows, reference be-
ing had to the annexed drawings of the
same, making part of this specification,

Fignre 1 is a vertical longitudinal section.
Fig. 2 is a side elevation of the machine,
Tig, 3 is a'longitudinal section of the reser-
voir L

My improvement consists in the raising of
gpring water from a lower to o higher level
by the motive power of river, or branch
water, taken from a lower level than that to
which the spring water is to be elevated.
Branch or river water has been used as a
motive power to elevate spring water by
other machinery than the water ram, The
operation of the water ram heretofore has
been to raise a portion of the same water
that operated as a motive power in the ma-
chine. Under some circumstances it ig con-
sidered an advantage to throw up more of
the water afforded by a spring or springs at
commnand than could be done ﬁy using a por-
tion of the spring water as a motive power;
consequently it would be advantageous to
use branch or other water that might be at
command. Under such circumstances the
water ram is used with greater advantage
for raising water than any other known ap-
paratus, on account of its great simplicity
and economy of motive power. The advan-
tage of using the branch water in combina-
tion with the spring water as a motive power
for raising a portion of the spring water has
not before been had.

Description of the machine by which this
effect is produced.: I is a reservoir containing
the water or propelling fluid placed above
the level of the discharge valve V3 J is a
pipe leading from the bottom of the reser-
voir I to the water chamber Q; K is a sec-
ond or additional pipe leading from the
water chamber Q to a second water cham-
ber O for containing the fresh water to be
raised; L is a third pipe leading from the
chamber O to the reservoir M containing the
fresh or pure water to be raised, conveyed
by said pipe L from said reservoir to said
water chamber. The chamber O may be
made of a semi-globular, or other conven-
ient, form. The chamber @ may be made of

the same or other form; V is a puppet valve,
or waste valve, for letting off the waste
water at the proper time; and for shutting
off the escape of the water as the water flows
from the reservoir I through pipe J when
it recelves an impetus as it passes by said
valve V and rams or drives the column of
spring water in pipe I against a continua-
tion of the column of water and forces it
through chamber O into chamber P. Pis an
air chamber placed over the second chamber
O for containing air to act on the water as
a spring in the usual manner.

C is a valve in the bottom of or at the base
of the air vessel C for holding the water
that is foreed into the air vessel.

R is the discharge pipe for conveying and
discharging the fresh water,

B is a valve in the second chamber O

aforesaid over the mouth of the pipe L for

preventing the return of the spring water
through said pipe L into the reservoir M.

Y is a small perforation in pipe L to ad-
mit air.

D ig a valve attached to the end of a vi-
brating lever U that vibrates on a fulerum
E; and F is 2 bucket perforated in the bot-
tom with a small aperture for the gradual
escape of the water and @& is a pipe for con-

‘ducting the water to the bucket.

Operation : The pipes J and K being filled
with river or other water from reservoir I
which presses on the valves V and B and
closes them; the valve V is then opened by
the operator which causes the water to flow
freely from the reservoirs I and M through
the pipes J, K and L in the direction of the
arrows and through the valve V to the waste
conduit. The accelerated velocity of the
water in passing through the puppet valve
V producing increased momentum closes it;
and then causes the column of water flowing
from the reservoir I to have a pressure, by
its impetus or momentum, on the column
of fresh water in the pipe K, forcing it to
take the direction indicated by the arrows »r
and to rise and pass the valve C, into the
air chamber P, and then through the dis-
charge pipe R. The elasticity of the air in
the vessel P causes the water to flow in the
vipes J and K in the direction of the arrows
é and 8% and to close the valve C which
causes a partial vacuum in the chambers O
and Q which relieves the valves B and V of
pressure—the said vacuum and spring over
the valve V causing it to open. The water
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then flows from the reservoirs I and M in
the manner before described; and in this
manner the action of the machme is con-
tinued.

The operation of the apparatus for pre-
venting the branch water in reservoir I
descending below the level of the pipe G
is described as follows: When the water has
run out of the bucket F through the small
aperture in the bottom of the same which
it will do when it ceases to flow through the
pipe G by the descent of the water in the
reservoir the valve D will then preponder-
ate and close the opening over the month
of the pipe J and shut off the flow of the
water through pipe J and cause the action
of the machine to stop. The water con-
tinues to flow into the reservoir I until it
again rises to the level of the pipe G, it
then flows throngh said pipe G into the
bucket F and fills it as aforesaid causing the
end of the lever U to which the bucltet is at-
tached to preponderate and the lever U to
vibrate and the valve I to open and the
machine to resume its operation as afore-
said. By this arrangement the valve D is
always kept surrounded by water which
prevents the entrance of the air into pipe
J and the consequent entire stoppage of the
machine.

The machine being once started by open-
ing the valves and a proper supply of water
bemtr kept up will need no personal atten-
tion as long as the machine remains in
order. The spring s is placed above the
stem of the valve v. It is let into a post

o at one end; and at the other end it moves
over a.screw bolt & inserted into another

4,328

post for preventmg it rising too high—the
said spring having an oblong opening in it
for that purpose. The spring s however
may be arranged in any convenlent manner.

The action of the spring s is as follows:
When the velocity of the water in passing
by said valve raises it the stem is forced

upward against the spring which is partly

contracted thereby. Then when the pres-
sure on the valve is relieved by the partial
vacuum created in chamber Q as aforesaid,
the pressure of the atmosphere, aided by
said spring will cause the valve to descend
and open..

What I claim as my invention and desire
to secure by Letters Patent is—

1. Raising spring water to a higher level
than its source by the momentum of a run-
ning stream of river, or other water in con-
tact therewith, in a double ram constructed
as aforesaid, or other ram, constructed and
combined substantially in the manner set
forth, by which analogous results are pro-
duced—the two rams being united by an
additional pipe K in which the spring and
river water come in contact as above set
forth.

2. T also claim the combination and ar-
rangement of the lever U, bucket F, and
valve D with the reservoir I as deseribed
for keeping up the action of the machine.

3. I likewise claim.the arrangement of
the spring ¢ for insuring the opening of the
valve V as described.

BENJAMIN S. BENSON.

Witnesses:

W P. ELLIOT,
Arperr E. H. Jomunson,
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- UNITED STATES PATENT OFFICE.

JOSEPH C. STRODE, OF EAST BRADFORD TOWNSHIP, CHESTER COUNTY, PENNSYLVANIA.

HYDRAULIC RAM.

Specification of Letters Patent No. 5,037, dated March 2%, 1847

To all whom it may concern: ' .
Be it known that I, Josera C. Strobe, of
East Bradford township, in the county of
Chester and State of Pennsylvania, have in-
vented new and useful Improvements in
Machines for Raising Water, called
* Strode’s Pneumato Ifydrau'lic Engine,”

* which is described as follows, reference be-

10

i5

20

ing had to the annexed drawings of the
same, making part of this specification.
The nature of my invention and improve-

“ment consists in making use of a column of

condensed air between the propelling fluid
and the fluid that is to be raised—sald air
being condensed in a pyramidal shaped
chamber by means of the momentum of a
descending column of water—said chamber
having a communication by a small open-
ing at its top with another chamber into
which the spring water, or fluid to be raised,
is introduced called the spring water cham-

- ber, and upon which the condensed air in the
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first named chamber is made to act, causing
said fluid to rise through a tube placed in
the spring water chamber (open at its lower
end and closed alternately at its upper end
by means of a valve) into a large air vessel
or receiver of the usual form and construc-
tion being conducted thence to its place of
destination by pipes or hose in the usunal
manner. .

Figure 1 is a longitudinal section. . Fig. 2
is a transverse section. Fig. 3 is a perspec-
tive view.

Similar letters in the several figures refer
to corresponding parts.

A is the main pipe for condueting the. pro-
pelling water from the head or reservoir to
the pyramidal air chamber. This pipe ‘de-
scends below the level of that porfion of it
which connects with the air chamber just
before it reaches the said chamber and then
ascends in a curved line to it forming a
curved bend in the pipe as at A" for the
purpose of preventing the air received at the
valve B during the time in which the vacu-
um is produced in the air and water cham-
ber as hereafter described, from filling the

ipe A; as the air will not descend at said
gend in the tube so that the surplus of said
air after having filled the condensing cham-
ber L may be carried off by the current of
water, through the valve B. The pipe A is

“enlarged below the air chamber L as at AZ,

and has an opening O into the air chamber

L, through which the water
valve B 1s closed.

B is a valve attached to a curved vibrat-
ing lever C turning on gudgeons D in boxes
as its fulerum having a set screw E for
regulating the descent of the valve and a

-counter balance F for adjusting the valve.

When this valve B is down as shown in
Fig. 8 the water from the head flows through
the opening which it closes. When it is up

passes when i;_he

60
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as shown in Fig. 1, the water rises into the .

](J)yramida,l chamber L through the opening
and condenses the air therein.

H is a pipe for conveying the spring water
to the spring water chamber. I is the air
chamber into which the water is forced.
J is the valve for holding it. K is a pipe
or hose for conveying the water to its place
of destination. The above named parts let-
tered from A to K inclusive are made and
operated- in the usual manner. :

.The improvements are as follows. L'is a

amidal chamber inte which air is ad-
mitted through the valve B when it descends
by-the pressure of the external air to supply
the partial vacuum created in the pipe A
and chambers L and N. This pyramidal
chamber has a communication by a small
%Jening M at the top with another chamber

called the spring or pure water cham-
ber; through which opening M the air so
condensed 1s forced and presses on the
spring or other water introduced into the.
same through the pipe H by which pressure
the water 1n said spring water chamber is
forced upward through a tube P reachin
to near the bottom of said chamber, N,
through the valve J into the air chamber I—
said valve being represented as open in Fig.
1 and as closed in Fig. 2. ' -

70
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To raise water with this machine open the -

valve B and let the water flow out, then by
closing the valve B the water which is now
in motion in the pipe A will pass through
the opening O into the pyramdal condens--
ing chamber L and condense the air in the
same as before, the condensed air will force
the spring water up the tube P which had
entered through the valve @ during the con-
tinuance of the partial vacuum above
gpoken of, into the air chamber I and con-
ense the air therein until its density is
equal to that in the. condensing cha
L and N.below; at this time the spring
-water will cease to flow into the air cham-
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ber I the valve J closes and the air in the
chambers I, L and N commences expanding,
that in the lower chamber L giving motion to
the propelling fluid and driving it backward
producing a partial vacuum in the machine
and the air in the upper chamber I forcing
the spring water to 1ts place of destination.
The “said partial vacuum in the machine
caused by the reaction of the fluid ag afore-
said and the pressure of the external atmos-
phere on the valve B will cause it to open
again. The water from the head then fiows
through this valve with an accelerating
movement until it has acquired that degree
of velocity as to cause the valve to close.

.The water having no longer any vent
g g

through the valve B passes through the
opening O into the pyramidal air chamber
L and repeats the operation above men-
tioned successively. In this manner the op-
eration will continue as long as the ma-

chine remains in order and there is a head |

of water, to proepel it. .

The valve V is for the purpose of sup-
plying the chamber I with air by admitting
sald alir into the tube P. The said air is ad-
mitted during the time that® the partial
vacuum above mentioned takes place. The
air thus introduced into the tube P ascends
to the top of the same and is forced into

_the chamber I at the next stroke of the ma-

chine—said valve V' is represented open
in Fig. 2 and may be closed, or regulated
by screwing in the thumb screw V.

The principal advantages this machine
possesses over other machines are, lst, in

case of forcing up pure water by the pro-

pelling power of a running stream of water
less pure thiere is no possibility of the im-
pure water mixing with the pure, there be-
ing at that time a column of condensed air
befween the two waters. 2nd, the water. be-
ing forced into the upper chamber I by the
condensation of air in the lower chamber
the valve J opens more slowly than when
water alone is made the propelling nle-
dium and also shuts more slowly thereb.f;
preventing the water from escaping bac

through the valve J after it is forced up,
the valve J being nearly closed when the
water ceages to flow upward into the cham-
ber L. This advantage upon trial is found
to be of considerable importance—enabling

-the machine thus operated to force with a

given quantity of water several barrels more 55
of water per day than it would otherwise

' do. 3rd, there being no valve between the

condensed air in the lower chamber and the
driving water or at the opening O said air
is permitted to act a longer time in forcing 60

| back said driving water and thereby making

a more complete vacuum than in other ma-
chines and rendering useless the spring for
opening the outlet valve I3 as used in several _
machines. 85

Tt is not necessary that the spring water
chamber N and the air chamber L should be
inclosed by the same envelop; but they may
form separate chambers and they may be
arranged in any convenlent way, or man- 70
ner, most acceptable to the constructor, pro-
vided that the capacity of the air chamber .
does not exceed a due ratio between the
propelling power and the water to be raised.

I wish 1t to be understood that in the con- 5
struction of these machines I do not wish to

.confine myself to the form of a hollow frus-

trum of a pyramid, cone, or other form for
the several chambers &c.; but I desire the
priviledge to vary these as I may think 80
proper in form, proportion, and material—
provided in all cases that the surplus air
be carried off through the valve B. 1, how-

. ever, prefer the forms above described when

pure water is to be raised with impure 85
water. ' . _ : :

What I claim as my invention and de-
sire to secure by Letters Patent is—

1. Making use of a column of condensed
air between the propelling fluid and the 90
fluid to be raised in the manner above de-
scribed or other mode substantially the same
by which analogous results are effected.

2. I claim the particular combination of
ahe pyramidal air chamber L the internal 95
slgaring water chamber N and the water tube

with the curved conducting pipe A’ and
valve B and the air chamber I and hinged
valve J constructed and arranged in the
manner and for the purpose substantially 100
as set forth., . ' : '

JOSEPH C. STRODE.

Withesses:
"Wwum, P. Ervior,
AvserT E. H. J OHNSON.
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UNITED STATES PATENT OFFICE.

H. P. M. RIREINBINE, OF PHILADELPHIA, PENNSYLVANIA,

VALVE OF WATER-RAMS,

Specification of Letters Patent No. 5,716, dated August 15, 1848.

To all whom it may concern:

Be it known that I, H. . M. BIRKINBINE,
of Philadelphia, in the county of Philadel-
phia and State of Pennsylvania, have in-
vented certaln new and useful Improve-
ments in Water-Rams, and that the follow-
ing is a full, clear, and exact description of
the principle or character- which distin-

ishes them from all other things hefore
known and of the usual manner of making,
modifying, and using the same, reference
being had te the accompanying drawing,
which forms a part of this speciﬁ:cation, and
in which a vertical section is represented.

The nature of my, invention consists in
the censtruction of the valve, so as to form
an atr cushion therein, and fitting it to its
seal with a water enshicn, which 1s renewed
at every stroke or pulsation of the ram; and
algo in forming a valve in the dividing pis-
tou, in double acting rams, as will be more
clearly set forth in the description of its
construetion. :

The main pipe, &, alr chamber &, and ris-
ing main ¢ are similar to those now in use;
below the air chamber there is a second
smaller chamnber &, separated from it by a
valve ¢; a valve f also opens into this cham-
ber and admits the pure water to be raised;
below said chamber & there is a cylinder g,
in which a pisten % works up and down; the
bottom of this cylinder is open to the main

- pipe «, at the extreme end of which the

35

40

45

valve ¢ iIs situated on the upper side, as is
the cagse with many well known rams now
in uge,

The construction of this valve ¢ i3 novel,
and consists of a cup-formed piston, the cup
being inverted for the purpose of forming
an air chambar. Through the center of thig

valve a sel screw % passes, by which the

length of the vibration is regulated; the out-
side of the valve is turned with a rabbet 7
around its upper edge; a similar rabbet is
turned in the valve seat m, so that when the
valve comes up to the seat it incloses a por-
tion of water o, which relieves the valve

from the shock and wear of a contact of the
metals. The valve worls up and down be-
tween ribs #, and is thus steadied in its
place; by this arrangement it will be per-
ceived that the water cushion and the stra-
tum of air within the cup of the valve re-
lieves it of a portion of the shock in closing,
ag it is evident that withount this air cushion
the valve will close with its own momentum
and that of the column of water combined,
which in large machines produces a very
great coneussion,

In the cylinder ¢ a piston A works as be-
fore remarked. This is formed of metal,
and may be packed or not as fonnd desir-
able, and instead of being made solid as has
heretofore been essayed, it is made hollow,
or with an opening throngh the center on
which fits a valve g that opens upward; this
valve is for the escape of air which accu-
mulates beneath the piston, and which would
otherwise stop its operation when said air

became sufficiently condensed; for this rea-

gon all golid pistons have been abandoned,
and diaphragms without it would not be
available; for if the supply of water above
the piston or diaphragm is insufficient, it is
prevented from falling; and the machine is
then liable to be injured and broken.

Having thus fully described my improve-
ment, what T claim therein as new, and for
which I desire to secure Letters Patent, is—

1. The construction of the valve in the
manner described, so as to inclose a water
cushion between the moving and stationary
parts; and also the cup or air chamber with-
in the valve to relieve it from the shocks it
is otherwise snbject to, as described.

2. T elaim the safety valvein a diaphragm,
or in this piston %, for the purpose, and sub-
stuntially in the manner set forth, by which
the safety and perfect working of the parts
is insured.

HENRY P. M. BIRKINBINE.

Witnesses :

J. J. GREENOUGH,
D. K. MorsgLr,
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UNITED STATES PATENT OFFICE. =

DAVID A. LEIGHTON, OF MIDDLEBURGH, NEW YORK.. .

-

HYDRAULIC RAM.

Specification of Letters Patent No. 5,725, dated August 22, 1848,

To all whom it may concern.: _
Be it known that I, Davip A. LrieuToN,
of Middleburgh, Schoharie county, State of

New Yorl, have invented a new and useful-

improvement in the construction of water-
rams to enable said water-rams to operate
advantageously when placed under water,
which I call “ Leighton’s air and water
chamber for water-rams,” a full and com-
plete description of which is in the following
specification, with its accompanying draw-

‘ings, to which reference is made.

Tet ABCDE T in the drawing repre-
gent a water ram of the usual construction,
syphon form, A B representing the main
pipe, C outlet valve, D air vessel, E second-
ary air vessel, I’ rising main being essen-
tially the ram, delineated and described in
Ewbank’s Hydraulics and Mechanics,
Greely’s edition, 1848, pages 870, fig. 169.

The improvements which I propose to-

make consist in the first place of an air
chamber and conduit G, G, placed outside
and around the orifice of the air valve H,
and carried up above the surface of the
water in which the working parts of the
ram are immersed, in order to secure access
of the air to the air valve, without which

proteetion the air valve would be inoperative [
and the machine subjected to the imperfect
from the absorption of air

action reSultin%

in the air vessel by the pressure of the fluids.

ber of size sufficient to admit access fo the air
valve H without deranging the other parts
of the machine. : )

At the lower termination of the ram con-
taining, or inclosing and surroundin,
outer valve and its spring—which valve I
arrange to act horizontally and to be kept

the

40

on, and drawn to its seat by a spring, (spiral-

ror otherwise)—I erect-a chamber I of -suf-
ficient height to-be elevated above the level
of the water in which the ram stands, with
an outlet to permit the water as it accumu-

lates from the valve, to pass off at.the said:
This outlet has a valve or door to

level.
close it J, whenever it may be desirable to

do so for the purpose of access to the valve .
C and its spring, and the removal of the ac-:

cumulated water to effect that purpose.
Iclaim— - ,
1. The improvement of the water ram as

usually constructed by the addition to the.

50

lower or secondary air chamber on the éut-

side of it, surrounding and

rotecting the .

external orifice of the air valve; of an air -

chamber or conduit which shall exclude the
access of water o the said valve, whenever
the ram shall be Tinmersed in water to a
point above the level of said valve, by which

60

improvement I am, for certain purposes en-

abled to work my machine when immersed
in water, C ' :
2. I also claim the employment of a water
chamber at the termination of the ram, in-
closing and securing the outlet valve in the

-manner set forth in the above specification.
This chamber and conduit need not be in the | =~
form represented in the drawings, but {espe--
cially in large machines) a continuing cham-

DAVID A. LEIGHTOX.

Witnesses: .
- T. G. YouNGLOVE. _
Ricup. Varick De Wit

£5
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UNITED STATES

PATENT OFFICE.

ALPHEUS D. SMITH, OF MEREDITH, NGEW YORK.

WATER-RAM.

Specification of Letters Patent No. 8,346, dated April 17, 1849.

7o all whom it may concern: .

Be it known that I, Aveasus D, Saors,
of Meredith, in the county of Delaware and
State of New York, have invented a new

and useful Improvement in the Hydraulic

or Water Ram; and T do hereby declare
that the following is a clear and exact de-
scription of the construction and operation
of the same, reference heing had to the an-
nexed drawing making a part of this specifi-
cation,

Figure 1 is a sectional view; and Fig. 2, a
view of the impetus valve tube and the gov-
erning slide, both in a reversed position,

A is the supply pipe, running underneath
the air-chamber and water-chamber, and
impetus-valve chamber, Co

B is the air-chamber, the water entering
it at C through an aperture provided with a
valve shutting downward. B

D is the discharge pipe from the air-
chamber.

E is the impetus valve: I the impetus rod;
G the impetus valve chamber; I the tube in
which the impetus valve moves, constituting
the impetus-valve chamber, and forming
also the inner walls of the water-chamber
M ; H the aperture in the top of the impetus
valve chamber; K a lip extending around
the top of the tube I, solid with it, ?a,stening
down over the water-chamber m, and ex-

tending also within the tube I sufficiently

far to form a shoulder which shall prevent
the impetus valve E, in its upward motion,
leaving the chamber in which it moves; I,,
L, I, L, holes through the upper portion of
the tube I, for the passage of water from the
water-chamber to the impetus valve cham-
ber; m, m, m, the water-chamber, surround-
ing the impetus-valve chamber; &, an aper-
ture between the supply pipe, and the water
chamber; O, O, O, 8, projections over the
lip of the tube I, and also over the air-
chamber, and its base for the purpose of
fastening them firmly; P, a governing slide
fitting closely arcund the tube I, fastened by
a gerew or screws to the tube, through one
or more holes R, which admit the slide to he
moved up or down upon the tube; S a semi-
cirele springing from the top of the tube I
or lip I, through which the impetus-rod T,
moves; W, W, wires at bottom of tube I.
The nature of my invention consists in the
removal, in a great degree of the back-action
or the resistance to the backward or down
motion of the impetus valve, which in

-the water-rams, as heretofore constructed,
has hindered the play of the impetus-valve;
also in materially lessening the quantity of
waste-water, in the working action of the
ran. : :

To enable others, skilled in the art, to
malke and use my invention, I will describe
its construction and operation. .

I construct my water-ram, in any of the
usual forms, so far as the supply-pipe, the
air chamber, the valve belonging to 1t, (the
air-chamber) and the discharge pipe ex-
tend. I construct two chambers, an impetus-
valve chamber, and a water-chamber, whose
relative diameters are generally as 1 to 13,
or as 1 to 2. The impetus valve chamber, 1
place centrally within the water-chamber,
leaving a space between the two equal to one
quarter or one half the diameter of the
former. The impetus valve chamber I gen-
erally malke of the same diameter as the sup-
Ply pipe, and extend it down within the
water chamber, until the space between the
bottom of it, and the bottom of the valve
chamber is equal to one half of its, {the im-
petus-valve chamber’s) diameter; a space
large enough to admit sufficient water i!;om
below, into the water-chamber. To permit
the water from above to pass backward and
forward from the one chamber to the other,
I make through the tube I (which consti-
tute the impetus valve chamber, and also the
inner side of the water chamber,) certain
holes, I, L, varying in number and size ac-
cording to the size and capacity of the ram,
These holes are made at, or near the top of
guch tube, I, and are sufficiently large and
numerous to permit the escape or passage
of five-sixths of the water entering t}le ram,
if necessary. By means however, of a gov-
erning slide, (Pg fitting closely around the
tube (I); these holes may he partially or
wholly clesed, and thereby the quantity of
water escaping throngh them may be regu-
lated by, and proportioned to the quantity
of the supply. The aperture H, at the top
of the impetus valve chamber 1 construct
nearly as large as such chamber, being about
one fourth of an inch less in diameter—the

extent of the inward projection of the lip
K, so that but slight, if any, resistance is
offered to the free discharge of the water,
which has entered the impetus valve cham-
ber from the water chamber, and conse-
quently but little obstruction is given to the
upward motion of the impetus valve,
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The impetus valve is solid, and .is pre-
vented from falling down or dropping out
of the chamber in which it moves, by means
of a wire or wires W, W fastened at the bot.
tom of the impetus valve tube and upon
which the valve rests when it has reached
its further-most downward limit. The wires
are represented in the drawing No. 2, The
water-chamber is, in size, suflicient to admit
the escape of five-sixths of the water or
more. The impetus valve, the tube or part
forming its chamber, the governing slide,
and its fastening screws are consiructed of
brass,—the water chamber of iron, and cast

solid upon that part of the ram, on which

the air-chamber, also of iron, rests. When
the impetus valve chamber, is properly and
centrally placed within the water chamber,
it is confined by fastenings or wedges run-

ning under the projections O, O.

The combined effect of the whole con-
trivance of my invention is to give a quicker
motion to the impetus valve, both in its up-
ward and downward motion; in the latter,
by offering a way, through the water cham-
ber s, and the holes L, L for the free pas-

sage of the water, and in the former, by re-
moving the resistance occasioned by the
water, above the valve, being forced through
a small aperture, over the valve and by

6,340

enabling a portion of the water to pass back
through the holes L, into the water cham-
ber. The play of the valve being thus in-
creased, there 1s less time, in any given num-
ber of its motions, for the waler to waste
and necessarily less wasted. The increased
play of the valve, meeting no resistance in
its motion, so as to cause it to lose its force
or power, also forces more frequently, and
a preater quantity of water into the air
chamber.

What I claim as my invention, and desire
to secure by Letters Patent, is—

The peculiar combination and arrange-
ment of the parts, by which the impetus
valve is made to work in a cylinder, placed
for that purpose within a chamber, sur-
reunding it; said cylinder being provided
with openings in its sides, which may be en-
larged or decreased, above the impetus valve,
for the escape of the waste water, until its
impetus becomes sufficient te act upon and
close the valves, the whole constructed sub-
stantially in the manner, and for the pur-
Pose, as set forth above in my specification.

_ . CALPHEUS D. SMITH,
Witnesses:
S. A, Law,
I. Arnron Law,
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TUNITED STATES PATENT OFFICE.

THOMAS HANSON, OF NEW TOREK, N. Y.

VALVE FOR HYDRAULIC RAMS,

Specification of Letters Patent No. 12,549, dated March 20, 1855,

To all whom tf may concern:

Be it known that I, Tromas Hanson, of
the city, county, and State of New York,
have invented a nmew and useful Improve-
ment in Hydraulic Rams, of which the fol-
lowing is a full, clear, and exact descrip-
tion, reference being had to the accompany-
ing drawings, making part of this specifica-
tion, in which—

Figure 1, is a longitudinal vertical section
of an hydraulic ram with my imfprovement.
Fig. 2, is an enlarged section of the valve
forming the connection between the cylin-
der and air veszel; and Fig. 3, a plan
thereof. .

The same letters indicate like parts in all
the figures.

In all hydraulic rams made prior to my
invention the connection between the driv-
ing cylinder or chamber and the air vessel
has been made by means of a clock or. other
valve closing onto a seat surrounding the

‘aperture and in consequence presenting

three serious difficulties. The first is that
the valve, when closed, presents a greater
area to the pressure in the air vessel than
it does to the pressure of the water in the
driving chamber below by the extent of the
lap on the seat, the consequence of which is
that a much greater pressure must bhe pro-
duced in the criving chamber by the driv-
ing column of water than there is in the air
vesgel before the valve will be opened to ad-
mit the water to the air vessel; so that the
amount of water actnally forced in the air
vessel is less than could be obtained by the
driving column of water if the area of the
valve presented to the two opposing pres-
sures was equal, and in consequence tEe ulk
or height of column of water forced up to
the reservoir is proportionally reduced.
The second is that as the valve moves in,
or nearly in the line of the motions of
the water when the valve is closed by the
preponderance of the pressure above all the
water within the air vessel but below the
opened valve is forced back into the driv-
ing chamber thus caunsing a dilatation in
the air vessel which must be recompressed
by the next impulse. And the third is that
as the valve is closed suddenly and with

.violence hy the rehound, there is a hammer

like action of the valve on the seat, the
blows of which follow each other in rapid
succession corresponding to the pulsations
of the driving column, these rapid and vio-

lent blows of the valve on its seat very soon
wenrs the valve and the seat, thereby induc-
ing leaks which destroy the efficient action
of the ram. And besides, particles of sand,
gravel, and other hard foreign substances
are frequently caught between the packing
of the valve and its seat which becomes im-
bedded in the packing of the valve by the

1 violence of the blows, thereby destroying the

action of the ram and requiring 1t to he
taken apart for repair,

The object of my invention is to avoid
these difficulties, and to this end my inven-
tion consists in combining with the cylinder
or driving chamber of a water ram and the
air vessel thereof 2 cylindrical tube or any
equivalent thereto, the bore of which for the
passage of water is provided with a cup of
leather or other equivalent substance, se-
cured and held at or about the center of the
said tube, so that when spread out by the
preponderance of the pressure in the air ves-
sel above it shall be hrought in contact all
around with the bore of the tube and thus
close the passage to the driving chamber;
and when contracted by the preponderance
of the pressure in the driving chamber it
shall open the said tube for the direct pas-
sage of water from the driving chamber to
the air vessel. '

In the accompanying drawings g, repre-
sents the drive pipe, from the head of water,
connected at 5, in any suitable or ordinary
manner with one end of the driving cylin-
der or chamber ¢, provided toward the other
end and on top with the usual escape valve
d, the stem of which is provided with an
adjusting nut 1.

In the top of the driving cylinder or
chamber there is a hole surmounted by the
usual air vessel ¢, provided with the pipe f,
leading to the reservoir, Over the hole and
in line with it is placed a short cylindrical
tube A, secured by a flange ¢, at its lower
edge which is embraced between the outer
surface of the driving cylinder or chamber
and the flange of the air vessel ¢, by which
the whole is properly secured together. At
the lower end of the tube A, there is a bridge
4, to which is secured by a nut 3, a central
spindle 2, which is formed with a flat or
cup formed collar or flange 6, on which 1s
placed a flexible cup 5, made of leather or
other equivalent substance; and this cul} is
firmly held down by a screw nut 7. The
flexible cup if flattened would be of greater
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diameter than the bore of the cylindrical
tube, so that the edge thereof, when spread,
will be brought in contact with the bore of
the tube, and close the passage, but when
contracted will leave the surface of the tube
to permit the passage of water. The leather
or other substance of which this cup is
formed should be crimped so that when in-
serted in the tube ifs outer periphery or
edge will present a smooth surface to bear
against the bore of the tube.

From - the foregoing it will be seen that
the leather cup will yield in either direc-
tion as the colurns preponderate. The mo-
ment the pressure in the driving chamber
exceeds the pressure in the air vessel the cup
will be contracted and permit the water to

pass so that the whole impulse will be ex-
‘erted in forcing water into the air vessel

minus the force necessary to bend the cup.
And the moment the rebound takes place
and the pressure in the driving chamiber is

reduced below the pressure in the air cham-’

ber the cup will be spread and close up the
tube without permitting the water in the air
vessel from running back into the driving
chamber to the injurious extent heretofore

. experienced. And this latter advantage is

30

due to the fact that the cup in spreading
out to cloge the tube moves at right angles
or nearly so to the line of motion of the

12,549

water, whilst on the old plan the valvemoves
in the direction, or nearly so, to the line of
motion of the water, thus necessarily caus-
ing a dilatation of the air in the vessel to
an extent equal to the bulk of water forced
back into the driving chamber by the de-
scending valve. ) '

From the very form of the cup and its po-
sition in the tube foreign substances can
not lodge and remain between the edge of
the cup and the bore of the tube; and as
the cup in spreading moves nearly at right
angles to the line of motion of the water
passing through the tube, the shock or ham-
mer like action of the valve is much reduced.

I do riot wish to be understood as limiting
myself to the special construction herein
specified so long as the same ends are at-
tained by equivalent means.

What I claim as my invention and desire
to secure by Letters Patent is—

The modé substantially as specified, of
forming the connection between the driving
chamber and air vessel of water rams by
the tube and flexible cup placed within it,
substantially as and for the purpose speci-

fied.
' THOMAS HANSON.
Witnesses: :
W, H. Bistop,
Axprew De Lacy.
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UNITED STATES PATENT OFFICE.

ERABTUS W. ELLSWORTH, OF EAST WINDSOR HILL, CONNECTICUT.

ARRANGEMENT OF VALVES, &c, IN SIFITON-RAMS.

Specification of Letters Patent No.

To all whom it may concern.:

Be it known that I, Erastus W. ErLs-
worTH, of Bast Windsor Hill, in the county
of Hartford and State of Connecticut, have
invented a new and useful Improvement
in Siphon-Rams, applicable also to the com-
mon hydraulic vam; and I do hereby de-
clare that the following is a full and exact
description thereof, reference being had to
the accompanying drawings and to the let-
ters of reference marked thereon.

The nature of my improvement consists
In a new mode of arranging and operating
the valves of the water-ram, with a view to
greater durability, more economical action,
and greater facility of regulation and re-
pair than have hitherto been attained.

To enable others skilled in the art, to
make and use my improvement, I will pro-
ceed to describe its construction and oper-
ation—first with reference to the siphon-
vam for which it is especially intended and
adapted. In doing so, it will be necessary
at the outset to refer to a siphon ram for
which I obtained Letters-Patent of the
United States dated the sixth day of De-
cember eighteen hundred and forty five, and
numbered four thousand two hundred and
ninety six. A sectional sketch of that ma-
chine so far as is necessary to exhibit its
mode of action is herewith given in the ac-
companying drawings—Figure 1-—where A,
and B, indicate respectively the long and
short legs of a siphon which connect at top
with a circular horizontal plate and com-
municate under the dome F, which is flanged
]%acked and bolted to said plate. In said
dome is a perpendicnlar partition which di-
vides the cavity into two chambers. The
pipe B, and the valves C, D, constitute a
water ram, the suction of the water in A,
after the pipes have been filled through G,
operating the ram and driving a portion of
the water which enters at the foot of B, up
and out at H; the two chambers D, and E,
of the dome contain air and maintain a con-
tinuous flow through the pipes H and A,
respectively. The Tength of stroke of the
main valve C, is regulated by a little erank
having a handle outside at J.

My improvements are made with a view
to diminish the extent of packed and holted
joints—to render filling the siphon more
convenient, to make the valves more dura-
ble and more easily regilated—and to ren-
der the action of ai] the working parts visi-

16,178, dated December 9, 18586.

ble, and consequently more readily intelligi-
ble. The principles of the above described
machine are thereby embodied in a new
form, upon which new form I base my
present petition for Letters Patent.

A perpendicular section of my improve-
ment is seen at Fig. 2, where corresponding
parts ave lettered as in Fig. 1. (3, is a par-
allelepipedal box or chest for containing the
valves, and its cavity is divided by two in-
clined partitions I and K, through which
are valve openings. Through the upper
side of the chest also are openings at L, and
M, which communicate respectively with
the tubular air chambers E, and D, The
valves C, and D are clack valves, with
leather face and hinge, and metal back.
The main valve C, is so hung that it may
command either of the two openings I, or
L—it is made of a width nearly equal to
the horizontal depth of the valve-chest, so
that water going the route B, I, L, A, passes
mostly around that edge of the valve which
is farthest from the hinge. At N, a hori-
zontal shaft enters the chest through a stuff-
ing box and is expanded, within, into a
blade which in form and action resembles
an ordinary key in a loek. On one side of
this blade is a projection which when the
key is turned to the right opens the valve D:
when turned to the left, the blade ap-
proaches the edge of valve C.

Now suppose the apparatus to be set up
in proper location, and that it be desired to
fill the siphon preparatory to starting. Let
H, be connected with a reservoir containing
a little water and let the key N—, be
turned into the position idicated in Diagram
3. The water flows in the direction of the
arTows, expelling the air from A. Now let
the movement of the key be reversed until
it comes to the position represented in Dia-
gram 4. Valve D, closes, and the descent of
the water in A acts by suction to elevate
water from the source of supply at the foot
of B, into B. The air which was previously
in B, is thereby transferred over into Aj a
repetition of the manipulation with the key
will now expel said air, and both legs of
the siphon are then completely filled. The
valve C, then commences beating against the
opening I, and at each pulsation the mo-
mentum of the current in B, acts to drive o
stream through D, M, H.

The rapidity of beat, and the volume of
water passed by the valves is governed by
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the position of N—J. The nearer the blade
N—J is set to the edge of the valve C, the
more the current which passes the valve is
compressed, consequently the shorter the dis-
tance said valve drops before it is arrested
and thrown up by said current. At the same
time N—J never need touch C; and the
object of the crank J, in Fig. 1 is thus ac-
complished without the wear incident to that
fixture.

If, while the apparatus is in action, it be
desired to stop it, move N—J to the left as
shown in Diagram 5. C, is thereby closed,
and all motion of water and valves ceases.

When things are in the position last de-
scribed starting is effected by turning the
key (as represented in Diagram 6,) to the
right, far enough to raise the valve D, a
little for an instant—then letting it drop to
its bearing. By this means a current of
water is started in the direction H, D, J, B,
which is suddenly arrested by the closing of
valve Dy when the downward momentum
acquired by the water in B, produces a tran-
sient vacuum under valve C, which, being
more perfect than that occasioned i)y the
weight of water in A, causes C, to drop open,
and the pulsation of both valves immedi-
ately commences.

Thus it will be seen that the key N—J, in
its relation to the valves D, C, accomplishes
four distinct objects:—l1st. It affords the
operator a facile method of filling the
siphon at the commencement of operations,
and of expelling any air that may afterward
enter the pipes—angi’ that, without the neces-
sity of plugging either ieg of the siphon.
2d. Tt regulates the beat of the valves, with-
out subjecting them to friction or wear.
3d. Tt offers a mode of stopping them. 4th.
Tt furnishes a method of starting them.

In constructing the machine for unse, I
make one of the perpendicular sides of the
valve-chest with a plate of glass set in a
metal frame which frame is secured to the

chest by two or more bolts. A tight joint is '
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made between the glass and the edges of the
chest and partitions by means of india rub-
ber packing, or without packing by using
true plate glass, and grinding the edges of
the chest to an accurate plane. The ingress
of air at the point is further guarded against
by a groove or water channel in the packing
or (if packing is not used) in the edge of the
chest—said channel running around all that
part of the joint where the pressure is at any
time inward, and communicating freely only
with that compartment of the chest——viz,
above the valve D,—where the pressure is
always outward. :

The tubular air vessel D’ has the advan-
tage that by exposing only a emall surface of
water to the compressed air, said air is
absorbed very slowly, and the minute bub-
bles which enter from the siphon when in
action are more than sufficient to compensate
the loss.

I contemplate operating the machine here-
in described with the pipes A, B, laid at any
angle to suit location, and even simply as a
common hydraulic-ram—in this latter case,
as A, would be dispensed with, the exhaust
chamber E, would be unnecessary, though it
would not interfere.

Having, as I believe, fully described all
that is essential to an understanding of the
methods of constructing and operating my
improved ram, what I claim therein as new,
and desire to secure by Letters Patent, is—

The combination of either or hoth the
valves of the ram with a governing key; said
valves and key being constructed and ar-
ranged in the manner herein described, or in
any similar manner whereby any or all of
the same objects are accomplished, either in
a siphon-ram or in a common hydraulic-
ram. :

ERASTUS W. ELLSWORTH.

Witnesses:

N. SHIPMAN,

W B. Surrm.
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UNITED STATES PATENT OFFICE.

JOS, F, WARNER, OF PHILADELPHIA, PENNSYLVANIA,

HYDRBAULIC RAM,

Specification of Letters Patent No. 20,523, dated Jane 8, 1858,

To oll whom it may concern.:

Be it lmown that I, Joserr F, WARNER,
of Philadelphia, in the county of Philadel-
phia and State of Pennsylvania, have in-
vented a new . and useful Improvement on
the Hydraulic Ram; and I do hereby declare
that the following is a full, clear, and exact
description of the construction and opera-
tion of the same, reference being had to the
annexed drawings, making a part of this
specification, in whieh—

Figure 1 is a longitudinal elevation of im-
provement, connected with the figure of a

-hydraulic ram, Fig. 2 i1s an end view of a

ram, with the ordinary arrangement of open
top valve chamber, representing the waste
of water.

A A ig the valve chamber; B the puppet
valve; G C, the valve spindle; D a pipe to
convey discharge water to cup E,

F i1s a weight connected with lever or
beam G, by means of a key or set screw.
Cup E is also arranged so as to be fastened
on the lever or beam G, by means of a key
or sef screw,

H is a fulerum to support lever or
beam G.

I is a set screw. The dotted lines show
the position of spindle when valve is closed.

K, Fig. 2, represents the ordinary open
top arrangement of valve chamber; L L,
irregular lines showing the waste water from
the same,

The nature of my invention consists in
arranging that part of the valve chamber
above the valve, so as to prevent the water
from wasting immediately after passing the
valve, by conducting it through a pipe or
spout D, to & cup or basin K, by which means
said cup i1s kept full for the purpose of
overbalancing weight F, and thereby keep-
ing the set screw I, clear of valve spindle
C C, while the ram is in motion; the ar-
rangement of cup I8, with an opening in

bottom of sufficient size to let the water

escape 1f the ram should stop, and thereby
diminish the power of that end of the lever,
to which said cup is attached, the weight F
as shown, attached to lever @, of sufficient
welght when operating in connection with
fulerum I, to bring down the point of set

screw I, upon the top of spindle of valve C,

with sufficient force to overcome the weight
of driving water, which holds up the valve
and forces the valve to fall and the ram to
start. The cup E and the weight H are so
arranged that both can be shifted upon the
beam or lever, and fastened by key or screw
so that the cup or basin when full, over-
balances the weight ¥ but when it is empty
then said weight overbalances the cup.

‘The arrangement operates thus: While
the ram is working instead of wasting the
water immediately after passing the valve,
ag shown at L L, Fig. 2, it is conducted to
cup E, by pifemr spout D, from which it is
wasted, partly by overflowing, and partly
through opening in the bottom of cup, the
said cup being thus kept full while the ram
is in motion. The set screw I is kept clear
of touching or interfering with valve, or
ram, so that not a particle of power is lost.
As soon as the ram stops from any cause,
then the cup ceases to get its supply, and
immediately commences to empty, and con-
sequently to get lighter; then the power
is changed to weight F, which brings down
the leverage upon the top of valve spindle,
and forces it to drop, and at once the cup
fills again, and then it being the heaviest,
raises the lever clear of the valve, and then
the ram works freely on as before. The
arrows indicate the course of water.

What I claim as my invention, and desire
to secure by Letters Patent is—

Using the water after passing the puppet
valve by conducting it to a vessel or cup
or basin, having a waste opening, or open-
ings in the bottom, and used as a power
upon a lever or beam to overbalance another
power which is greater when the cup is
empty, and least when the cup or basin is
fulf, the conducting pipe D, the closed valve
chamber A, the set serew I fixed over the
valve, the fulernm H, and beam or lever G,
all the parts as substantially set forth, or
used in combination for the purpose of
keeping any hydraulic ram to which it may
be attached in motion.

JOS. F. WARNER.

Witnesses:
Joux E. Joxes,
Groree L. Preer,
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Wnited Stutes

Patent Office.

KIMBALL W. STETSON, OF KINGSTON, MASSACHUSETTS.

Lotters Patent No. 100,084, datedl February 22, 1870; antedatod February 18, 1870.

IMPROVEMENT IN WATER-RAMS,

———

The Schedule referred %o in these Lietters Patent and making part; of the same,

To all whom if may concern:

Be it known thut I, Kimearn W. StETSoxn, of
Kingston, in the couunty of Plymouth, and.State of
Masgsachusetts, have invented certain new and useful
Improvements in Means for Raising and Forcing
Liquids; and I hereby declare the following to be a
full and exact deseription thereof, reference being had
to the accompanyiog drawings which formn a part of
this specification, in which— =

Figure 1 is a vertieal longitudinal section;

Fignre 2 is & cross-section on the line T T in fig. 1;
4 Figure 3 is a borizontal section on the line 8 8 in

g2

Figure 4 i3 a perspective view of the diaphragm
detached on a larger scale; and

Figure 5 is a central vertical section of the same.

Similar letters of reference indieate like parts in
all the fignres. -

My iovention relates to raising and forcing water
and other liguids by hydraulic or other pressure, and
is partieniarly adapted for use as applied to a- hydraulic
ram, in which position it-is described in this specifi-
cation.. . : )

The invention copsists in the combination of a rigid
part with & ring or casing noder the edges, which
yields by its elasticity, and allows the Tigid part to
move as the pressure-on its faces varies, so as to con-
tract or enlarge the fluid-chambers or spaces on the
“opposite sides of the cownponnd diaphragm so formed;
also, in a certain arrangement of valves, in conuection
with such coinpound diaphragm, to control the action
of a flnid admitted to ove of its sides; also, in tiwe use
of rings, or spiral snpports in combination with the
above, so arranged as to sustain the elustic case with-
out interfering with its action; and, lasily, in the
double-chambered hydraulic ram, composed of a snit-
able diapbragin dividing the fluid cavity, and haviog
valves for controlling the ingress and egréss of fuids
through connections on one side, and with the ram-
valve and driving-pipe on §lie other side; as more fully
set forth below.

Ty enable others skilled in the art to make and use
my invention, I will proceed to deseribe it by the aid
of the drawings and- the letters of reference marked
thereon.

A is the air-chamber; :

B is the driving-pipe; and

C is the choke or stop-valve, which alternately stops
and releases the water in the driving-pipe, a8 is famil-
inr. These parts may be constructed in the same
form and operate in the same mauner as in any of the
varieties of hydraulic rams. '

D is a casting of iron, and composes the body of the
ram.. 1t is attached to the driving-pipe B and valve O
by means of serews in the ordinury manner. . :

E is another casting of iron, fitting down upon the

casting D, and supporting tbe air-chamber A. These -
three castings, A D E, are held secnrely together by
bolts, as represented, and the joints betweed them are

made tight by thin sheets of leather, rubber, lead, or
otlier soft material placed between them. - -

The casting E bas two recesses or chambers, F and
G, formed i its lower surface. ) o

These chambers connect together within the castiog
throngh the passage ¥, and also connect with the io-
terior of the air-chamber A through the passage &,
whicli is covered by the self-acting vaive a.

A passage, D% in the castiny D), communicates. at
one end with the pipe B, which is connected with a
suitable reservoir for supplying pure water or other
liguid desired to be raised. . -

- The other end of this passage D* opens into the re-
cess or chamber F, within the-casting E, and is cov-
ered by the self-acting valve b.

The recess G is fitted to receive the annnlar rubber
spring H, the upper face of which resis against a suit-
able shoulder, g, formed in the casting E, as repre-

.sented, while the lower face presses upon the eircular

plate H', which rests upon the easting 1), and covers
a hole theiein opening into the passage DY, connecting.
the interior of the driving-pipe B with the valve 0, as
represented. . :

The annular rubber spring H and plate H' placed

‘together, ‘as vepresented, form an elastic and very du-
rable diapbragm which is of great importance. I will

now describe them more in detail.

The annnlar vubber should be formed of the most
elastic and durable vuleanized' rubber to be procnved, .
and of a Httle less diameter than the hols in which it
is placed. Its depth axially should be slightly greater
than the depth of the hole between the shoulder g and
plate H’, su as to press against the shoulder ¢ and
plate H' sufficiently bard to form a tight joing in both
places. The rubber may be cemented to the shoulder
¢ and to the plate H’, to insure that the joints shall
be tight if desired. ' '

The thickness of the rubber radially should be gov-

‘erned by the size of the plate H', and also the depth

from which the water is desired to be drawn before it
reaches the level of the ram, The larger the plate, as
also the deeper the reservoir, the thicker the rubber:
should be. . ' : :
Rings i are inserted within tbe annular rabber H,

80 as to brate it and keep it frote collapsiog or being
forced inward Go any great extent, buf ab the same
time to allow it to be compressed and expanded verti-
cally. They are formed of the same outward dismeter .
as the inferior of the rubber, and are held in place

within the rubber by cemens, or they may be made’

slightly larger than the interior of the rnbber, in which
case the ruboer will cling to them withont the cement,
"The-rings ¢ may be made of metal, wood, whale-




hone, rattan, or any material which will keep itz shape
50 as to prevent the rubber from being foreed inward,
and may be of square, vound, or fiat section, but I
prefer to make them of round brass wire, soldere,d to-
getlier in the circular form.

In place of the several separate rings i, one continu-
ous wire may be bent spirally around and placed with-
in the annular rubber. Buch spiral wire will brace the
rubber, and keep it properly distended, and at the
same tiwe allow it to expund and cobtract axially to
any necessaty extent.

In operating my invention, pure water or otler
liquid to be raised or forced is sapposed to fill the
spaces G G’ F T iv tbe casting E. Otber water which
may be dirty, warm, or otherwise unfit for use or for

" mingling with the liquid to be raised, but which hag a
enfficient liead, is then passed throngh the driving-
pipe B, passage D', and past the valve O in the nsual
manner,

At each closing of the valve G, the sudden piress-

_ure in the passage D! (cansed by the ipertia of the.

water in the driving-pipe) against the plate H' forces
it upward by compressing the rabber H, and thereby
redaces the space within -the cavity & above it, and
forces a-quantity of the water contaived within the
recess (G through the passage Gr and past the valve
¢, into the air-chamber A.

So soon as the momentum of the water in the

driving-pipe is overcome, the usnal reaction takes

place, which relieves the pressure within the passage
1%, and allows the valve.C tu open by its own weight,
in the ordinary manner, when the water in the pipe
B again flows forward to escape past the valve ©,
. This reduction of pressure allows. the éxpansive
foree of the rubber H to urge down the plate H', and
enlarge that portion of the space &, which is con-
tained within the rubber,

This enlarged space is therenpon filled by water

drawn in past the valve b fiom the pipe B and the_

connected reservoir,

When tlie valve G again closes, more water is
again forced past the valve ¢ into the air-chaaher A,
when the rubber, again expanding, fills the spaee
above the diaphragin, as before deseribed,

This operatien of filling the space above the yield-
ing part or diaphragm H H’ with fresh water drawn
past the valve b by the expansive or downward ten-
dency of the diaphragm, and of emptying past the
valve @ by the pressure caused by the sunddeén stop-
page of the water within the driving-pipe B, is re-
peated indefinitely, thereby llawmg witer frum the
reservoir to which the pipe B’ is attached, and dis-
charging it inte the air-chamber A, troin whence it is
copveyed away through the pussage A.‘ .md plpe Al
to the desired point.

It is obvious that as much water will not be foreed
into the air-chamber A asif there were no diaplragn

intervening, for the reason that a part of the power

of the water is expended in forcing up the dia-
phragm..

It is also obvious that tlle force exerted to press
the diaphragm np may again be utilized {or u great
part of if) in suckiug the water from a lower eleva-
tion, so that in reality nearly the whole power of the
water, or so much thereof as in ordinary rams, way
be utilized i in the two operations of dmwmg and fore-
ing the liguid. :

When the water is required to be drawn from a
considerable depth, the rubber H may not expuand
sufficiently to bring the plate H’ cotirely down vpon
the casting 1), as is the vase when it is raised only a
little dlstance but the rubber will always expand far
-engugh to reduce . its expausive force to a degree
about equal 10 the resistunce of the water contained
in the pipe B, acting upon the area of the plate H’,
thereby insuriu g that tbe expausive power of the Tibe
ber will be but slightly, it any, in excess of the press-
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(B

wre due to the height from which thﬁ water has been
already drawn,

A simple sheet of elastic rnbber stretched across
the reeess O, between the pmts D and E, may oper-
ate successful]y-for & time ag-a diaphra,gm, but the .
continual combived stretching and bending action will .
destroy its utility in a short time. .

A sheet of leatlber, rubber, or other flexible mate-
rial which will ot allow the Auids te pass through it,

may be piaced, as above, between the paris D and E,
and may be strengthened by the addition of a disk or
piate near the center, upon whicli & metal or other
spring may press, to furm, or assist to form ity elastic
power; or a diaphragm may be made in the form of o
bollow’ tube, of élastic rubber, attached frmly at one
end to a plate, and the other secured to the lower
part of the recess G, and allowing the plate to stretch
the rubber instexd of compressing it; but all snch
forms-in which the material is forced to expand or
stretch beyond its natiral size I do nob consider o
desiralle as the form n,ptesentu]

I propose to nse ‘the rings or supports i on either
the interior or exterior of the annular rubber—in
soime cases ‘on one side, and in some cases ov the
other, but always opposite to tlnt npen WI.IV‘].I the
pressure is greatest.

I .also steady the rings ‘&, to insure that the rubber
H shall not swing or move laterally in any direction, .
by a rigid cyliuder or other vigid gnides ptaced upon
the plate H', or attached to the casting L.

Such gllillt' are sliown in red lines in fig. 5.  That
shown on the right of the figure is attached to the
plate alone, and when nsed, the casting I above the
shoulder g, must be 1e¢.essed 80 as to allow the gaide
to rise witlt the plate. .

Tlie guides shown on the left of the fignre are at-
tached Doth to the plate H' aud to the easting I, aud
slide one within the other like a teleseope.

I have represented my diapbragm in a cirenlar
form, but any other form may be used with success
in whick the strip of rubber H and shoulder g con-
form to the plate B, so as to leave a povtion of tlie
chamber G inclesed within the rubber. .

It is evident that any means which will alternately
compress or foree npward the diapheagm H B, and -
in twrn altermutely release the same, may he made as
effective in sucking and -foreing np the liqnid as the
pressure produced by the sudden stoppage of a cur-
Tent of water, as is the ease in the operation of a hy-
drautic ram. -

Having now fully described iny invention,

What 1 claim as new therein, and desire to secure
by Letters Patent, is as follows:

. The elastic ving or casiug, of rabber or: analo-
bous yielding material, H, in combination with the
rigid covering part I, and adapted to form there-
with a movable sidle or diaphragm fur the Huid-cavity
G by the direct compression or expansion of the
ylelding material, substantially as and for the purposes
berein set forth.

2. The valves ¢ and b, arranged to operate in com-’
bination with the diaphragm H H', substantially ia
the manner and for the purpose herein set forth,

3. The rings 4, in combination with the diaplicagm.
H B, s0as tu brace and support the elastic muterial,
substantially in the matner seb forth. _

4, The double-chambered hydraulic ram above de-
scribed, having the valves & & communicating with
the chacber G, and having the valve C and driving-
pipe cominwnicating with the chamber dr passage 1),
and having a suitable diapbregm or yielling partition
to separate the chamber G and passage 1Y, and ar-

ranged for joint operation substantiaily as and for the -
purposes hereiv set forth, .

Withesses: KIMBALL W bTDTSO’i’

-8, Hosrorp,

Iturvs BLAKE.
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"UNITED STATES

PATENT OFFICE.

JAMES M. BOIS, OF SALAMANCA, NEW YORK.

IMPROVEMENT IN SIPHON-PUMPS.

Specification forming part of Letters Patent No. 136,809, dated March 18, 1873,

To all whom it may concern: :

Be it known that I, JaMEs M. BoIs, of Sala-
manca, in the eounty of Cattaraugus and State
of New York, have invented eertain Improve-
ments in Sipﬁon-Pumps, of which the follow-
ing is a specification:

This invention relates to an apparatus de-
signed for raising water by siphonie action,

In the accompanying drawing, Figure I is
a sectional elevation of my improved siphon-
pump. 3

~ A represents the reservoir containing the
water; B, the short, leg of the sipbon; O, its
. crown; and D, the long leg of the siphon. b
represents the valve or stop-cock arranged in
the short leg of the siphon at its lower end.

¢ represents an opening provided in the erown

of the siphon and closed by a screw-cap, ¢’
¢ represents the discharge-pipe arranged near
the erown of the siphon in the leg D. Itis
provided with a valve, f, arranged so as- to
prevent access of the extérnal air into the
said leg. ¢ is a fancet arranged in a continu-
ation, ¢/, of the dischargepipe . A is an au-
tomatic valve arranged in the long leg I of
the siphon at its lower end so as to prevent
the outflow of the water when closed. Its
spindle works against 4 spring, k, which throws
the valve back into its open position. ¢ rep-
ressnts & stop-cock arranged in the lower part
of the leg D, near the valve %, so as to abso-

lutely close the lower end of said leg when
desired,

The operation of my apparatus is as fol-
lows: The cocks b © being turned so as to
prevent passage of the water through their
respective openings, and the opening ¢ be-
ing opened, water is filled into the legs of
the siphon through the latter, and the air con-
tained in the legs is expelled, partly through
the discharge-pipe ¢ and partly through the
opening ¢, When the water commences to
flow out of the discharge-pipe e the fancet ¢
is closed and the crown of the siphon filled,
when the cap ¢ is again applied so as to close
the opening ¢ air-tight. Upon opening the
cocks b ¢ and the discharge-fancet g, the water
is first discharged through the lower end of
the leg I until its momentnm closes the valve

h, when. the water will raise the valve fand

discharge through the pipe ¢ and faueet g,
thus relieving the valve h of excessive press-
ure and enabling the spring % to return the
latter to its open position, when the same op-
eration is repeated. T'he discharges of water
throngh the pipe ¢ follow each ofher in such
rapid suecession that a comparatively steady
flow of water is obtained. '

I claim as my invention— . .

In combination with a siphon, the valves
b & f, the cocks g 4, and duct ¢, when arranged

to operate as specified, _
JAMES M. BOIS.

Witnesses:
. EDWARD WILHELM,
GEORGE J. METZGER.




1. B. MILLINGTON.

HYDRAULIC RAMS. |
¥o. 177,144, - Patented May 9, 1876.

Oy - e

Wi ..EB S - I-NVE;-_Q-ré R_.
DL G R, T
Mﬁ" L«M o jm\;i;&mmucf

. PETERS, PHOTOUITHOGRAPHER, WASHOWITOR, 0. &




UNITED STATES

PATENT OFFICE.

ISAAC B. MILLINGTON, OF SAFE HARBOR, PENNSYLVANIA..

IMPROVEMENT IN HYDRAULIC RAMS.

Specification forming part of Letters Patent No. 17%.144, dated May 9, 1876; 2pplicaiion filed
Fobruary 21, 1376, : s

To all whom it may concern :

Be it known that 1, IsAac B, MILLINGTON,
of Safe Harbor, in the county of Lancaster
and State of Pennsylvania, have invented cer-
tain new and useful Lmprovements in Hy-
draulic Rams ; and I do hereby deelare that
the following isa full, clear, and exact Gescrip-
tion thereof, which will enable others skilled
in the art to which it appertains to make and

use the same, reference being had to the accom- |

panying drawing, and to the letters of refer-
ence marked thereon, which form a part of this
specification,

My improvement in hydraulic rams consists
in providing the termibns of the ram-tube
with a horizontally-acting spring-valve, so ar-
ranged as to receive the full head of water
flowing through said tube, and in providing
the air-chamber with an inclined Hap-valve,
which easily yields tothe pressure occasioned
in the tnbe by the closing of said spring-valve.

The object of these improvements is to re-
dnce water-friction to the minimum, and thus
utilize the greatest possible degree of the
force of the flow of water in the tube, in order
to supply a strong head at a greater elevation
than has ‘hitherto been practicable by self-
acting apparatus.

I will particularly deseribe my improve-
ments with reference to the accompanying
drawing, which is an outline central vertical
section of a hydranlic ram ‘constructed acecord-
ing to my invention,

A is the ram tube or eylinder, having two
branches, the shortest of which, B, terminates
_in the inclined bottom of the air-chawber O,

and is closed by the inclined fap-valve D.
The other and longest branch, E, curves down-
ward, and extends a short distance beyond the
air-chamber, terminating in a slight enlarge-
meut, ¢, which is open at end, and has both
an inward and outward flange, ¢\, around its
edge. Within this enlargement e is a valve-
head, I, arranged directly in front of the
opening, and concentric with the branch E.
From the center of this valve-head F a spindle,

J; extends outward through the opening ¢,

and is attached to a plate, g, which to its up-
per end has attached a bent spring, G, the

other end of which is secured to an upward -
projection of flange e, Through the plate g
passes_ & thumb - serew, %, which impinges
against lange ¢, Iis the nozzle of the air-
chamber, from which a pipe leads upward to
the point where water is to be dalivered., The
driving-pipe, leading from a more or less ele-
vated sonrce of water-supply to the ram, con-
neets at the frout.

It will not be necessary for me to explain -
tbe operation of a hydraulic ram, as that is
very generally understood.

The spring-valve F stands pormally open,
and-is kept so by spring G, the extent of its
opening being regulated Ly thumb-screw k.
It will be seen from the position of this valve
that the full head of water flowing through
the tube strikes-it, and receives no previous
check to destroy the force of its impaet. I
make the tension of spring G such as to simply
open the valve, and to allow it to close sud-
denly when the full force of the water strikes
it. It will also be seen, from the position of
the flap-valve D, that said valve will be easity
and quickly opened by the increased pressure
of water in the tube, resnlting from the closing
of the valve F, and that the force of the im-
pact will 1ot be dissipated in overcoming frie-
tion, but be almost entirely utilized in forcing
water into the air-chamber and pipe J. It
will also be seen that as soon as the escape of
water through valve D has relieved said valve
of npward pressure it will .quickly and cer-
tainly fall to its seat, thus securing the proper
action of the air-chamber in providing a con-
tinnous flow throngh pipe J. I nsually pro-
vide the valves with leather or rubber seats,

Having now deseribed my invention in such
manner-as to enable those who are acquainted
with the class of apparatus to which it be-
longs to construet and use hydraulic rams
with my improvements, I elaim—

1. Inahydrauli¢ ram, the horizontally-acting
spring-valve F, substantially as described.

2. In a hydraulic ram, the air-chamber
closed by inelined flap-valve D, substantially
as set forth. -

3. The ram-tube A, having branch B open-
ing into air-chamber C, and guarded by in-
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clined flap-valyve D, in combination wi_ﬂ: branch

E, the ontlet of which is provided with hori-
zontally-acting valve ¥, as shown.

4, The combination, with a hydraulic.ram
tube, of the spring-valve, consisting of head I,
apindle f, and bent spring G.

5. The combination of valve-head F, spindle.

£, plate g, bent spring G, and regulating-
screw k. ' '

~ In testimony that I claim the foregoing as
my own invention I affix hereto my signature
in presence of two wit.negaes.- :

ISAAC B. MILLINGTON,

Wilnesses: o CL
GE0. M, FREANKLIN,
Jas. H. BESTOR.
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4

To all whom it may concern:

Be it known that T, GEORGE YELLOTT, of
Towsontown, in Baltimore connty and State of
Maryland, have invented a new and Tmproved
Hydraulic Ram, by the action of which water
in large guantities for operating machinery,
supplying towns and cities, and for other use-
ful purposes, can be raised to a great eleva.
tion ; and I do hereby declare that the follow-
ing is a full, clear, and exact description of the
same,reference being had to the annexed draw-
ings, making a part of this specification, by
which the whole machine is correctly repre-
sented, with an inferior view of the pipes,
eylinders, pistons, valves, and other append-
ages and parts connected and put together as
when in operation.

The nature of my invention consists in dis-
pensing with the use of the valve which opens
and eloses the orifice of discharge in the ram-
pipe, and by so doing puts in motion and then
sudtienly stops the flow of water through said
pipe in the ordinary hydranlic ram now in nse,
but which valve, by suddenly closing against
a non-elastic and solid substance, canses a
shock and jar to the machine proportionate to
the momenting of the moving column of water,
and substituting for said valve a piston mov-
ing against condensed air in a cylinder, the
water in the ram-pipe heing put in motion and
stopped by the action of said piston in open-
ing and closing the channel of escape without
any jar or concussion caused by the collision of
solid bodies coming in contact suddenly and
with great force, which, in a large ram of the
ordinary coustraetion, would runpture the pipe
and destroy the machine, by reason of whick it
has been fonnd imposgible to use thése hy-
dranlic motors for elevating water in large
quantities.

To enable others skilled in the art to make
and use my invention, I will proceed to deseribe
its construction and operation.

In the accompanying drawings, A represents
a section of the ram-pipe conducting the water
from the source of supply, which pipe, at its
lower end, is attached to and opensinto-a eylin-
der, B, which cylinder is divided into twoparts,
(designated, respectively, by figures 1 and 2.)
In that part of eylinder B which is designated
by figure 1 i3 a piston, C, accurately fitted, so

as to prevent the escape of air, and connected
by 2 rod, D, which passes through a stuffing-
boz, figure 3, with another piston, B, in that
part of said cylinder designated by figure 2,
This part of said cylinder is open at its end,
and its length is about double that of the other
part of said cylinder, (designated by figure 1.)

The piston E is hollow, andis eylindrical in
shape, with both ends closed, so.as to present
the exterior appearance of a solid body. It is
of sufficient length to fill one-half of that por-
tion of the oylinder designated by figure 2, in
which it slides with the rims of its two ends
a?cu_rately fitted, so as to prevent the passage
of air.

F represents a pipe of less diameter than
the pipe A, being, at one end, attached to and
opening into that portion of the cylinder B
immediately in front of the piston C. The
other end of the pipe F is attached to and
opens into that portion of the eylinder B des-
ignated by figure 2, immediately behind the -
piston H. G is a pipe opening into the part of
the cylinder B designated by figure 2, in front
of the piston E, and with a valve opening in-
ward and another valve opening oantward, so
that either air or water ean be drawn in and
expelled when the piston E is in motion,

K is a small eylinder, with o piston and red
{designated by figure 5) working in said small
eylinder by being connected with the piston
E. H is a small pipe, by which air being ad-
mitted into the small cylinder K by the valve
opening inward, and designated by figure 6, is
driven through the valve designated by figure
7 into the air-chamber I, which air-chamber
communicates with the pipe IF by a valve, as
represented in the drawings.

In order that there may be always a proper
condengation of air in that portion of theeyl-
inder B designated by figure 1, a receiver, L,
is attached to said portion of the cylinder, and
communicates therewith by a valve, 9, which
opens into said cylinder. This receiver is con-
nected by a pipe, T, with the smalleylinder K.
To the top of this receiver is attached a
weighted valve opening outward, and desig-
nated by fignre10. This valve is so weighted
that when the air in the eylinder is of the de-
sired condensation it rises and lets the air
foreed into the receiver through the pipeT es-
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cape; but if there has been an escape of air
from the eylinder, then, when the piston C is
at the extreme end of the ceylinder, the air
therein will exert a less pressure on the valve,
figure 9, than will the weight on the loaded
valve, figure 10, and air will be foreed into the
cylinder and supply the deficieney.

Thesmall pipe, igure 11, ¢an heconveniently
attached to the reeciver-pipe T and c¢loged by
o cap screwed on the end after the air in the
cylinder has been condensed,

In ordler to operate this ram I condense the
air in that portion of the e¢ylinder I3 designated
by tigure 1, by pumping air througl the small
pipe designated by figare 11, which pipe hias a
valve opening inward and through the receiver
and valve 9.- This small pipe shonld then be
closed by a cap serewed on its end.

The air in the ¢jlinder is condensed until it
is more than sufficient to overcome by its
elasticity the weight and friction of the pis-
tons in the cylinder and the static pressure of
the water in the pipe A when the water is at
rest in said pipe, which static pressure is de-
pendent npon the height of the fall of water
perpendicularly from the sonrce of supply.
The air being condensed, as aforesaid, and
the two pistons being so placed that the pis-
ton E leaves the orifice at the end of the pipe
T open, the water passes through the pipe F
with a velocity due to the lheight of the fall,
and escapes freely from the end of the eylin-
der B designated by figure 2.

The column of water in the pipe A is thus
put in motion and acquires & momentmin due
to the weight of the whole number of cubie
feet of water in the pipe A multiplied by the
veloeity of the moving columun. This momen-
tom ean be easily and correctly estimated, and
the mode of calculation should be perfectly
understood when @ ram is to be constructed,
a5 it has an important bearing upon the
strength of materials to be used in its con-
struction,

If the height of the fall of water is ten feot,
the water freely escaping throngh the pipe F
will have avelocityin its passage throngh that
pipe of twenty-five feet per second. I the
pipe A isof a cubie capacity sufficient to pass
four times as mucl water as the pipe F, the
velocity of the water in A will be a little moro
than six feet per second. If A contains one
hundred cubic teet of water the weight of the
whole column will be more than six thonsand
pounds, and the whole column moving through
A with a veloeity of six feet per second, the
momentum will be thirty-six thonsand pounds.
If the piston C presents a surface of one han-
dred square inches, and the air in the cylin.
der has been condensed to two atmospheres, or
thirty pounds to the square inch, the resist.
ance at first offered by the piston to the mo-
mentum of the moving column of water in A
will enly be three thousand ponnds; but this
will be continaally inereased by the additional
condensation of the air as the piston is driven
back in the cylinder.

It is thus seen that the mowmentum of the
water in a large ram is immense, and in con-
structing the machine can be increased at
pleasure by simply lengthening the ram-pipe,
the height of the fall of water remaining the
same,

This iz a tfact never to be lost sight of by
those engaged in the construction of this ram,
and it is deemed important to make it elearly
appear. This momentum is direcied against
the head of the piston €, and driving back
the two pistons connected by the rod D the
piston E slides over and instantly closes the
orifice of discharge of the pipe K, thus sud-
denly cliecking the moving column of water
in F, which is then driven info the air-cham-
ber I, when the entire momentum of the
water in the pipe A is concentrated on the
head of the piston C, and the fwo pistons are
driven back until the air in that portion of
the cylinder B designated by figure 1 acquires
an enormous )ressure, while at the same time
water enters by atmospheric pressure through
the pipe G and fills the space, whieh ‘would
otherwise be left vacant by the piston E when
driven to the end of the eylinder B. There is
also a sapply of air driven by the small piston
figure 5 through the pipe H into the air-cham-
ber I, and replaces the particles of air absorbed
and carried off by incorporation with the wa-
ter by compression.

To guard against an excessive quantity of

air being forced into the air-chamber, the one -

end of a very small pipe, O, opened and closed
by a cock, figure 8, isinserted into theair-cham-

ber at a point below which the water should - -

never fall when the ram is in operation. The -
other end of the pipe O is ingerted in the as-
cending pipe P, and after the ram is put in
operation the cocl figure 8 is opened, and wa-
ter passes ont and is discharged up the pipe
P, unless the water falls below the point of in-
sertion of the pipe O into the air-chamber,
when air passes through the pipe O by the pre-
pouderating pressure, and iscarried out in bub-
bles through the pipe P.

Ags the veloecity of the water in the pipe A
is diminished the condensed air in that por-
tion of the cylinder B designated by figure 1 re-
acts, and, driving the water back by means of
the piston C, canses it to enter the air-cham-
ber I through the pipe I with a pressure equal
to thesum of the two opposing forces—uamely,
the preasure of the condensed air in the cylin-
der and the remaining momenfum of the mov-
ing column of water in the pipe A.

When the motion of the water in the pipe
A has entirely ceased the water will nolonger
act by its wmomentum, but will act by static
pressure alone, which, if the fall, as has been
supposed, is ten feet, would be one-third of an
atmosphere; and as the air in that portion of
the cyliuder B designated by figure 1 was
originally econdensed so as to be more than
snfficient to overcome this static pressure, to-
gether with the weight and friction of the pis-
tons in the cylinder B, the twe pistons C and
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E will be impelled forward by the air so con-
densed until the orifice in the end of the pipe
F will be opened, when the water in the pipes
F and A will be put in motion again and with
a like result. '

If the initial condensation of the air in that
portion of the eylinder B designated by figure
1 has been made sufficient for the purpose, all
waste-water which has entered through the
pipe & can be utilized by a proper connection

. with the said pipe @, as the water, acting al-
ternately by static pressure and by momen-
tum, hecomes weakerand strongeras it changes
its mode of action; aud when acting by mo-
mentum as 2 solid body of equal weight its
power is only limited by the length and diam-
eter of the ram-pipe and the strength of the
materials, so that if & greater condensation of
the air in the cylinder is desired for a given
purpose it is only necessary to lengthen the
ram-pipe and such additional econdensation is
obtained, while the static pressure when the
water is at rest in the ram-pipe will remain
nnaltered.

What I claim as my invention, and desire
to secure by Letters Patent, is— :

1. In a hydraulic ram, a piston or pistons, or
other solid body or bodies, resting against con-
densed air or other elastic fluid in a ¢ylinder or
other confined space, and by the action of said

piston or pistons, or other solid body or bodies,
when driven bdck by the momentum of the
water in the ram-pipe against the said eon-
densed air or other elastic fluid, closing the
orifice through which the water, by its motion
in escaping, gives velocity and momentum fo
the water in the ram-pipe, and by the reaction
of said condensed air or other elastic fluid on
said piston or pistons, or other solid body or
hodies, opening said orifice, and thereby put-
ting the water in the ram-pipe, communicating
with said orifice by a proper eonnection there-
with, in motion with & renewed velocity after
said water has ceased to act by momentum
and is acting by static pressure, and driving
water into the air-chamber without any shock
or concussion endangering the safety of the
machine, substautially as herein specified.

2. In combination with an air-vessel and as-
cending pipe of a hydraunlic ram, a small pipe
provided with a controlling valve or coclk, the
said pipe connecting the air-vessel and ascend-
ing pipe at a point below the lowest level at-

_tained by the water in the air-vessel, substan-

tially as and for the purpose specified.
GEORGE YELLOTT. .

Witnesses:
R. C. MASSENBURG,
THOMAS JONES.
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UNITED STATES

PATENT OFFICE.

GEORGE YELLOTT, OF TOWSON, MARYLAND.

HYDRAULIC RAM AND WATER-WHEEL.

SPECIFICATION forming part of Letters Patent No, 234,368, dated November 9, 1880,
Applieation filed June 28, 1880. (No model.)

To all whom it may concern:

Be it known that I, GEORGE YELLOTT, of
Towson, in the county of Baltimore and Stafe
of Maryland, have invented certain lmprove-
ments in a Combined HydraulicRam and Wa-
ter-Wheel, of which the following is a specifi-
cation; and I do lereby declare that in the
same is contained a full, clear, and exact de-
seription of my said invention, reference being
had to the accompanying drawings, and to
the letters of reference marked thereon,

This invention, briefly stated, consists in
substituting for the valve ordinarily employed
in hydraalic rams to antomatically open and
close the orifice of discharge in the drive-pipe
a water-wheel, which, in its revelution, alter-
nately opens and closes the said orifice, and
is driven or revolved by the intermittent dis-
charge of the water effected, or admitted of,
by the revolution of the said wheel, as will
lereinafter fully appear.

Prefatory to a description of my improve-
ments it may be proper to say that when water
acts by momentum in ranning through a long
pipe its poweris not to be estimated or meas-
ured by the vertical altitude of the sonree of
supply alone, but by the weight of the mov-
ing ¢olomn multiplied by its veloeity in feet
per second.,

The waterbeing incompressible, it acts the
same as a solid body, with this differenee, that
power would have to be applied to a solid
mass {o overcome its inertia, while a body of
water is easily and instantty put in motion by
simply providing a means of escape from the
pipe in which it is confined.

In the Montgolfier ram the valve in the
drive-pipe which controls the orifice of dis-
charge is forced to its seat, and the said ori-
fice closed suddenly by the momentum of the
moving eolumn of water. It is, however, well
known that this device ean only be used on a
very small scale, in consequénceof the destrne-
tive action of the valve on the surrounding
mechanism. For instance, if the drive-pipe
was a foot in diameter and two hundred feet
long, and the velocity of the colamn twenty
feet per second, the momentum would be about
two hundred and forty thousand pounds. This
enormouns force acting on a valve snch as is
used in the Montgolfier ram would destroy the

‘low the said e¢hamber.

valve, or the metal of the pipe surrounding
the valve and against which the valveis driven.

One object of my invention, as hereinafter
described, is to obviate this diffieulty and ren- 5:
der it possible to elevate large-bodies of water.
The other object of this invention is to utilize
the waste water from the ram in effecting the
rotation of o wheel capable of doing usefnl
work. :

In the forther description of my said inven-
tion which follows, reference is made to the
accompanying drawings, forming a part here-
of, in which—

Tigures I and II are sectional elevations, as 6«
seen from different points, of aram combined
with an overshot water-wheel constructed in
accordance with my improvements.

The remaining figures of the drawings illus-
trate modifications in the construction of the j¢
apparatus, as hereinafter described.

Similar letters of reference indieate similar
parts in all the views.

Referring to Figs. I and II, A is the drive-
pipe, extending from the source of the water- 7:
supply to the ram-chamber B, Cisthe water-
delivery pipe, leading fromn theram-chamber
to a point to which the water is to be elevated.
D is a valve situated in the ram-chamber,
which is opened by the flow of water.

The ram-chamber B is provided with a sop-
plemental discharge - orifice, B, which, nnder
circunmstances hereinafter described, admits of
the passage of the whole or a portion of the
water delivered to the ram-chamber to an 8:
overshot water-wheel, ¥, located directly be-
The water-wheel I is
of peculiar construction—that is to say, sec-
tious of its periphery are fitted with buckets
@, whereby the wheel is revolved, while the re- g¢
maining sections present a smooth convex sur-
face to the under side of the ram - chamber,
which is provided with a coneave plate, b.
The width of the plate b should be less than
the distance between the flanges of the water- g
wheel, in order that the curved plate may not
entirely close the spaces between the flanges.
If this were not the case, the passage of water
to the buckets would be impeded by the com-
pression of airin the saine,

The number of the bucketed and smooth-
gurfaced sections which follow each other in

6¢

8¢

1c




alternation are dependent on the size and cir-

cumference of the wheel; but there shonld

never be less than three of eaeh kind, so that
whea the buckets in one section are being filled
s those in another section are Leing emptiad.

The operation of this apparatns is as fol-
lows: When a bucketed section of the water-
wheel is under the orifice E, the whole or a
portion of the water delivered to the ram-
chamber passes to the buckets of the wheel
and revolves it; but upon a smooth section
being carried Lo naderneath the ehamber in
the revolution of the wheel the discharge
through the orifice E is stopped, and the wa-
r5 ter is made to pass direetly to the air-vessel,
and thence to the delivery-pipe C, whieh con-
ducts it to a reservoir, or to seme place from
which it may be used.

By means of this construetion no portion of
the water flowing through the drive-pipe is
wasted, as is the case in the Montgolfier ram,
but is conducted alternately to the air-vessel
or delivery-pipe and to the water-wheel. The
momentum of the wheel iy sufficient to effect
its movement while the smooth sections of its
rim are passing the orifice B,

To pat a large and heavy wheel in motion
when it is standing with a smeoth seetion un-
der the orifice E, a cock, ¢, is used to fill the
buckets below the end of the plate b.

A modifted censtruction of the invention is
illustrated in Figs. IT1L and IV, which repre-
sent sectional riews of the apparatns as seen
from different points. In this modification
two wheels are used, one having buckets dis-
tributed over its entire eircnmference, and the
other without buckets, but provided with a
series of smootl projecting surfaces similar to
those described in connection with the wheel
illnstrated in Figs. I and I1. The two wheels
are secured to the same shait, and conse.
quently revolve together. The object of this
modification is to utilize a stream of water of
any kind to assist in securing for use water
frem a spring of limited capaeity. With this
view I econduet the water which is not saita-
ble for drinking purposes to a peustoek, G,
and thence, by means of a spout, I, having a
suitable gate, 4, to the bueketed wheel, The
spring-water is led through the drive-pipe A
to the ram-chamber B, the supplemental aper-
ture of which is beneath the other wheel and
controlled by the smooth projections on the
same. This modifieation may be advanta-
geously used in eases where a water-wheel is al-
ready in operation, as a powerful ram is ob-
tained without dimivishing the power of the
wheel.

The construction of the apparatus illustrated
in Figs. V and VI differs only from that shown
in Figs. ITI and IV in tltat the entive body of
water used is derived from the same source
by means of a siphonic pipe. In this design
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the penstock is fed by a portion of the water
65 passing throogh the drive-pipe.
To properly effect the result desired in this
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design the short leg of the siphon is furnished -
with a valve, ¢, and the portion of the drive-
pipe entering the penstock with a. valve, £,
which latter valve must be kept below the wa-
ter-line in the penstock to prevent leakage of
air.

In charging the siphonie drive-pipe the
valve fis opened and the air in the said pipe
allowed 1o eseape through a valve, g.

Figs. VII and VIII represent two views of
another modifieation of my invention. In this
case two drive-pipes are used, and also two
ram-chambers with their attachments.

The supplemental discharges enter a casing,
H, made strong and air-tight, and intended
to be kept filled with water. The water-wheel

Jo

75

8o

-is of the reactionary type, and consists of a

vertical hollow shaft having hollow communi-
cating arms, the upper end of which shaft en-
ters the casing H, and is of funnel shape.
The upper edge of the funnel is provided
with & semicirenlar plate, which corresponds
in its action with the smooth projecting sec-
tions of the wheel first deseribed in cutting
off alternately the supplemental discharges of
the tworams. The water passes down through
the hollow arms of the wheel, and is finally dis-
charged through lateral openings k, which are
controlled by suitable gates.

When the supplemental discharge-orifiee of
one drive-pipe is elosed the corresponding ori-
fice in the other drive-pipe is open. Conse-
quently the flow of water to the reaectionary
wheel is continnous, or nearly so,

The centrifugal force of the water leaving
the discharge-openings at the ends of the arms
accelerates the movement of the water through
the wheel. Therefore the water is, as it were,
pumped downward.

In Fig. IX the siphon prineciple is applied
to the reactionary wheel shown in Figs. VII
and VIIL, and one arm of the wheel is supplied
with water from a penstock, which enters a
funnel situated on the central shaft and below
the casing.

In all cases where a reactionary wheel is
employed it is designed te apply gearing to
the said wheel to accomplish useful work.

In the arrangement of the apparatus as
shown in Fig. X a portion of the water taken
up by the siphons is from a tank which receives
the discharge from the reactionary wleel,

I claim as my invention—

1. In eombinatior with the ram-ehawmber of
a hydraulic ram, a water-wheel adapted iu its
revolution to alternately open and cleose the
waste-water orifice in the said ehamber, and
thereby effect the alternate movement of the
water from the drive-pipe toward the ram de-
livery-pipe and fo said wheel, whereby in the
latter action of the water the said wheel is
caL{sed to revolve, substantially as herein speci-
fied. .

2, In combination with the ram-chamber of
a hydraulic ram, a water-wheel having at its
periphery a series of bucketed and a series of
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plain seections, the said plain sections being
adapted as valves to cut off the discharge of
waste water from the said chamber, and there-
by conduct the body of water from the drive-
pipe of the ram toward the air-vessel of the
same, and the said bucketed sections to receive
the waste water, and thereby effect the revo-
Intion of the said wheel, sabstantially as herein
specified.

3. A hydranlic ram the chamber of which

has a circular coneave surface, adapted to fit,
practically water - tight, the cirenmference of
& water-wheel, the said concave surface having
therein an orifice for discharging water from

the said chamber to the said wheel, substan- 13

tially as herein specified. :
GEO. YELLOTT,
. Witnesses:

HARRY V. ALBAUGH,

ARMISTEAD R. YELLOTT.



(No Model.) .

&, YELLOTT.

' ' HYDRAULIC RAM. ' S
No. 281,749, : Patented July 24, 1883.
T L Fgz - |

il i A AT T e

v
g"' A
i Hill
T g

I
te
. E
_@5,
i)
cl 4
G
) r .
—WITNESSE S — : — INVEINT OO —

V) Gt il g L

T ’ M PETERS. Paletihogriphit, Washingiom D, G.




10

15

20

25

30

35

4o

453

50

-

UNITED STATES

"PATENT OFFICE,

GEORGE YELLCTT, OF TOWSON, MARYLAND.

HYDRAULIC RAM.

SPECIFICATION forming part of Letters Patent No, 281,749, dated July 24, 1888,
Appliention filed September (1, 1882 {Nomwodel.)

To all whom it may concern: '

Be it known that T, GEORGE YELLOTT, of
Towson, in the county of Baltimore and State
of Maryland, have invented certain Improve-
ments in Hydraulie Rams, of which the fol-
lowing is a specification, .

To fully understand the nature of my pres-
ent invention it must be borne in mind that
water moving throngh the drive-pipe of a hy-
draulie ram and completely filling it acts like
a solid body, and that the power of the appa-
ratus is limited only by the length of the pipe,
the veloeity of the moving body of water, and
the strength of the materials. -

The capacity of a Montgolfier ram is neces-
sarily limited, in view of the main valve clos-
ing with a sudden cellision against a solid sub-
stance—namely, the material surrounding the
va;;empeniug which constitutes the valve-
soat. .

In my invention, as hereinafter described,
the cellision of the valve and seat is prevented;
and in view of this 4 ram can be econstructed
to work satisfactorily, of any size or capacity,
and a large hody of water elevated as easily
as a small one,

In carrying out my invention I provide the
ram-chamber with, preferably, a cylindrieal
ontlet-pipe, and constructa piston-valve to be
antomatically moved from within the ram-
chamber to the said outlet-pipe, its first posi-
tion allowing of the escape of the water enter-
ing the said chamber, and the second prevent-
ing this escape and obliging the water to pass
the said valve toward the air-vessel and de-
livery-pipe. To the stem of the piston-valve
I secure a second piston, and provide the ram-
chamber with a supplemental chamber, inte
which the second piston entersand compnesses
air as the fivst piston aseends and cuts off the
waste or outflow of water. By this means the
fizst-named piston is cushioned by compressed
air, which, in its expansion, re-establishes the
outflow of water—a necessary step to effeet a
second operation of the ram. Inthe air-com-

pressing operation a small portion of air es-
capes at each stroke of the compressing-pis-
ton around ifs stem to the water in the ram-
chamber, and passes thence to the air-vessel,
thereby obviating the necessity of what is
termed a “‘snifting-valve.”

In the farther deseription of my invention
which follows reference is made to the aceom-
panying drawings, forming a part hereof, and
in which—
~ Tigure I is o Iongitudinal section of theim-
proved ram. Fig. IT is a plan of the inven-
tion. Pig. IITis a transverse section taken
on dotted line z ¥, T'ig., IL, _

Similar letters of reference indieate similar
parts in all the views, .

A is the ram-chamber, and B and C, re-
spectively, the drive and delivery pipes.

D is a piston-valve secured to a stem, ¢,
suitably guided, and adapted to slide from the
chamber A teo an open cylinder, E.

On the lower end of the stem ¢ is a similar

piston-valve, T, adapted in its upward move-

ment to compress air in the chamber G.

Histhe delivery-valve, of erdinary desecrip-
tion, and I an air-chamber of eommeon eon-
struction,

Supposing the movable parts of the appa-
ratus to be relatively situated as shown in
Fig. I, water passing down the drive-pipe B
into theram-chamber A atfirst escapesaround
the valve Iy; butalmest immediately the meas
of escape of water is cut off by the passage of

the valve D into theeylinder 2. Inthemove-

ment of the piston-valve D air is compressed
by the valve Fin the chamber * and all shoelk
or jar of the moving mechanism prevented.
Affer the pressure in the air-vessel is raised
sufficiently to overcome further adimission of
water to the said vessel, the valves D and F
assume their first positions by the expansion
of the air in the ¢hamber G, and the ram op-
eration iz repeated.

It will he understood that a small guantity
of compressed air passes around the stem a to
the chamber A, and thence to the air-vessel, at
each stroke of the valves, to maintain the req-
uisite bulk of air in the said vessel.

I do not limit myself to any peculiar shape
of the varicus chambers aud valves; but for
convenience in construetion I prefer, exeept
i‘n the case of the ram-chamber, a ¢ylindrical

0TI |

In addition to the purpeses for which a hy-
draunlic ram is generally nsed-—nanely, asasta-
tionary device for elevating water—I propose
toemploy my improved ramas a portable appa-
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ratus for extinguishing fires, Toadmit of this
use the device wounld De provided with wheels
or placed on awheeled truek, whereby it could
be transported and counected to a fire-plug,
In such use of this invention the water-main,
or a link of hose conneecting the deviee to the
plng, would eonstitute the drive-pipe, and the
ardinary hogenow nsed as the delivery from
the fire-engine conld be substituted for the
pipe C shownin thedrawings. Tncases where

there is ample water-snpply the ram would
prove an efficient fire-engine.

I claim as my invention— .

1. In & hydranlie ram, the valve around
which the water passes in its escape, and which
iz closed by the movement of the escaping wa-

ter, combined with an air-compressing valve
and an air-chamber, the said air-compressing
valve operating to form an elastic eushion for
the outflow.- valve, and thereby preventing
shock or jar in the operation of the ram, sub-
stanfially as specified.

2. Tu eombination with the chamber A, the
outlet pipe or eylinder B, and eompressed-air
chamber G, the valves Dand F, connected by
the stem «, and adapted to operate substan-

tially as specified.
GO, YELLOTT.
Witnesses: :
E. JAcK DIGGS,
H. C. BURKE,
VML GALTLOWAY.
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UNITED STATES PATENT OFFICE.

JACOB BLOOM YEAGLEY, OF INDIANAPOLIS, INDIANA.

HYDRAULIC RAM.

SPECIFICATION forming part of Letters Patent No, 298,262, dated May 6, 1884,
Application filed October 20,1883, (¥o model)

To all whom it may concern:

Be it known that I, JAcos BLoom YEAGLEY,

& citizen of the United States, residing at In-

dianapolis, in the county of Marion and State
5 of Indiana, have invented certain mnew and
useful Improvements in Hydraulic Rams or
apparabus for raising water from wells having
water-bearing strata of different hydrostatic
levels; and I do hereby declare the following
to be a full, clear, and exact deseription of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, . _

This invention relates to certain new and
useful improvements in hydraulic rams or
apparatus for raising water from wells baving
water-bearing strata of different hydrostatic
levels, and more particalarly to inprovements
upon my former patent, dated September 25,
1883, and numbered 285,774, and relating
more especially to improvements in-the man-
ner of the eonstruction of some of the parts,
and adapting the apparatus for the distribu-
tion of water, all as will be hereinafter fully
deseribed, and set forth in the elaims hereto
annexed, - '

Referring to the accompanying drawings,
Figure 1 represents a vertical section through
my improved apparatus after it has been
placed in the desired stratum; Fig. 2, an en-
larged vertical section through my improved
apparatus; Fig. 3, an enlarged detached view
of theupperand lower parts, which form the ef-
flux fountain-pipe and the eonneetions between
the efflux valved chamber, valved air-cham-
ber, and influx and supply pipes; Fig. 4, a-
detached view of the water-distributer.

Like letters of reference indicate like parts
in the several figures, .

In the drawings, A and B represent two
cast and grooved upper and lower parts or
plates connected together by serews or. bolts,
with a suitable water-tight packing between
their meeting faces. These grooved parts or

10

20

25

35

40

45 plateshavean interior groove, which formsthe
efflux fountain-pipe D, and also the parts to
which the influx fountain-pipe C, efflux valved
chamber E, valved air-chamber F, and sup-

. Ply-tube G are connected by any samitable

50 screws or bolts. The parts A and B may be

that may aceumulate therein. This valve plays

cast in one piece. Through the bottom of
lower part, B, is an opening, ', communicat-
ing with the groove b, that conneets the valved
air-chamber F with the supply-tube G. The
opening &' is closed by a screw or other suit- sg
able plug or stop-cock attachment, 5’; and the
object of said opening 3’ is to drain out any
sand or sediment that may gather in said
groove b and valved air-chamber, by simply
removing screw-plug, or opening stop-cock 6o
5", when the water in supply-pipe G will run
out, aud at the same time the sand and sedi-
ment will .be washed out of the groove b and
valved air-chamber. The valve ¢ in efflux-
chamber E is shaped like an inverted sancer,
with openings or slots ¢ in sides to let water
flow through; and on outside edges, below and
between each slot ¢, there is a small half-round
opening, ¢*, to wash out the sand or sediment

65

70
freely inthe eflux-chamber E, the openingslet- = -
ting through sufficient water to give the re-
quired velocity of the water-flow, and conse-
quent required resulting momentum of the wa-
ter. The wire chain or cord H hasa weight, &,
(like the old-fashioned steelyard weight, ) con-
neeted to it about five or six inches above its
connection with the valve-stem, so that the
apparatus is stopped by taking wire chain or -
cordin hand and, by lifting, close eflux cylin- 8o
der or chamber by valve ¢, when the water-
pressure on bottom of efflax-chamber valve e
will hold it closed. Then the supply-pipe
drainer 2 2 may be opened, if required, to pre-
vent freezing of the water in said snpply-pipe.
The apparatus is again set in motion by drop-

75

85

“ping the weight % on valve-stem, by means of

wire chain or cord H, to push valve down,
when the water will instantly begin to flow
from the efflux valved chamber E, thus set-
ting the apparatns in automatic operation.
The weight £ is then raised (by means of wire
chain or eord) just high enough, so as not to
interfeére with the valve-stem in its automatic
upward and downward motion. The supply- gs
pipe drainer 2 2 is then closed. .

I represents a hydraulic distributer, to be
serewed on supply-pipe G at the point g, and
has a number of short tubes, 4, provided with
stop-cocks ¢'; and by means of pipes or hose 100
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conuecled 1o said (ubes i the water can be
foreed to any desived place By opening that
one needed and closing the others. .

By conueeting any of the hose or pipes with
a or to a turbine or any water-moter wheel,
there way be runnot ouly light hutheavy ma-
chinery in proportion te the size of my appa-
ratns. :

-Construetion and operation of my improved
apparatos: In Fig. 1is shown a dug well into
the first sand and gravel or any other water-
Learing stratwm, Y, giving a low water-rise
and good drainage, the water riging in well {o
the height Y X, The influx lonntain pipe or
tube Cis new driven or sunk by boring or
driliing through {he clay stratam Z, or other
stratuiu or strata imperviouns to water, into ihe
second or any other water-bearing stratum,

W W, giving the réquired hydrostatie rise in |

fountain-pipe € abdve the water-rise in the
well employed ns a, drain of the waste water
fromthe apparatus, - The fonutain-pipe Cmay
or may not be perforated at its lower end, ter-
minating in cavity K, whieh cavity may nsu-
ally be formed by purouping out the finer sand
before the apparatus is ‘serewed en pipe C:
This pipe ¢, as also supply-pipe {x, efflux
valved chamber I3, and valved air-chamberF,
shonld then be conuected to the connected up-
per and lower parts, A and B. The water
will now flow {rom pipe Cthrough effiux-open-
ing I by hydrostatie pressure, attempting to
reacly the hyvdrostatie equilibrium of the founé-
nin - head water sapplying the stratum iu
which the fonntain-pipe C términates at its
lower ciil.  XNow,when the water has attained
its greatest velocity through pipes CD,inscek-
ing its hydrostatic level, the valve e willclose
the etflnx-chamber E instantly, by being ear-
ried up by the eurrent, and, by the sudden
stoppage of flow, water will be forced into the
air-chamber, forcing up the valve f, which
opens upward. Theaperturethrough the hot-
tom ol air-chamber closed By said valve should
be perpendicularly over and nearly as large
in area as the npper opening of the fountain-
pipe , in order to obtain the greatest possi-
Ile beneficial results, as shown by my cxperi-
ments with thisapparatus.  When thecnrrent
throughpipe or opening D earries np the etflux-
valve ¢, elosing the efilux chamber or eylinder
E, cansing o sudden stoppage of flow through
said chiamber or cylinder, the water, by force
of its momentunt in fountain-pipe G, has its
greatest pressure against and beneath the air-
chamber valve f, becanse it is in direct line
with the flow of the water in and thtrough the
fountain-pipe C, cven drawing a portion of the
water out of pipe D and efflux valved chawm-
ber I, below the efflux-valve ¢, when elosing
said eflux-chamber, caused by the fapid ve-
locity of the water in fountain-pipe C, euter-
ing air-chamber. Thus it will be seen that
the efflux-valve ¢ does not fall wholly by its
own weight or specific gravity, bub partly by
the suction or parfial vacuum formed in pipe

298,262

D and etlax-chamber B, helow the valve e
The flow having thns expended its effective
force or momentum against the resistance of
the condensed valved air-chamber, the waber
| will again dow through pipe or opening D and
efflux-chamber I, when the valve ¢ will again
close the aperture of the efilux-chamber I
when the flow has attained its greatest ve-
locity, which is ahmost instantly, as the flow
is in reality perpendicular, while the reae-
tion, at the same time, cannet cause the water
{0 throw itself baelk upon the reservoir, be-
cause snid reservoir is full and enrbed beneatht
pervious and impervions strata. By thesc
sueecessive impnlses, cansed by the velocity of
flow and momentum of the water, a3 above
i deseribed, water is foreed antowagically in a
| steady stream through the supply-pipe G by
the aid of the air-chamber, otherwise, without
| the air-chamber, the water would issue from
- supply-pipe G spasmodieally at each pulsation
of tlie valve e in the efflux-chamber E, which
pulsations have but little variations in the
same apparatus attnched te the same founi-

I ain-pipe G

X X represent a suppositional height to
whieh the water rises from the cavity K. Any
two water-bearing strata, whether first and
second, first and third, second and third, or
first and fourth, second and fourth, or any
other combination of water-hearing strata
(scparated by a stratnm or strata impervious
to water) giving the greatest difference of hy-
drostatie levels, ave employed. A difference
as low as two and one-half feet will antomati-
eally operatemy improved apparatus success-
fully for ordinary purposes. Where any one
of above-specificd water-bearing stratum, or
any other farther down, gives an Artesian
flow sufficiently high above the sarface of the
ground, then the apparatus may be screwed
ou Artesian-fountain pipe and the surface of
the ground ewployed to drain off the waste
water from the apparatus where water is re-
quired to be raised higher than the Artesian-
fountain flow,

I have demonstrated, reeently, that o differ-
cnee of hydrostatie levels of from five to fif-
teen feet can be invariably found in this eity
and adjaccnt eountry between the rise, in o dug
well; into first water-hearing stratum and the
rise from the second water-bearing stratum,
when tubed through the water-rise in the dug
well by means of the fountain-pipe C, and
wonderf{ul results of power obtained with my
improved apparatus by actual publiec demon-
stration,asabovestated, The geologicalstrati-
fication of the earth’s crust is such as to almost
invariably find in any locality a difference of
hydrostatic levels in the water-bearing strata
underlying the earth’s surface, as explained
above, to operate my improved apparatus.

Having thus fully deseribed my invention,
what I claim as new, and desire to sceure by
Letters Patent, is—

1. In a hydraulic ram or apparatus for rais-
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ing water from wells having water-bearing
strata of different hydrostatic levels, the com-
bination, with an-.influx fountain-pipe, C, of
the two-part castings A B, having a pipe, D,
groove b, efflux valved chamber E, and valved
air-chamber F, said parts adapted to connect
two water-bearing strata of different hydro-
static levels, substantially as and for the pur-

_poses herein shown and deseribed,
2. In a hydranlic ram or apparatus for rais--

ing water from wells having water-bearing
strata of different hydrostaticlevels, the com-
bination, with #n influx fountain-pipe, C, of
the parts A and B, having a pipe, D, the ef-
flux valved chamber B, valved air-chamber
F, and supply:-pipe G, adapted to communi-
cate with air-chamber, and all arranged fo
connect two water-bearing strata of different
hydrostatic levels, substantially as and for the
purposes herein shown and deseribed.
8. Inahydraulic ram or apparatus for rais-
ing water from wells having water-bearing
strata of different hydrostatic levels, the com-
hination, with an efflux-chamber, I, an air-
chamber adapted to conneet pipes C D, and
the supply-pipe G, of the parts A and B, pro-
vided with groove b, opening ¥, and plug or
stop-coclt attachment 0%, substantially as and
for the purposes herein shown and described.
4, In a hydravlic ram or apparatus for rais-
ing water from wells having water-hearing
strata of different hydrostatic levels, the com-
bination, with a valved air-chamber and in-
flux and efflux pipes, of the efflux-chamber
E, having an inverted sancer-shaped valve, ¢,
having the two series of openings e ¢, sub-
stantially as and for the purposes herein
showu and described.

6. In a-hydrau]ié ram or apparatus for rais-

'ing water from welle having water-bearing

strata of different hydrostatic levels, the com-
bination, with a valved air-chamber and in-
flux and efflux pipes, of the efflux-chamber E,
having a valve, ¢, and connecting rope or
chain, H, having a weight, %, substantially as
and for the purposes herein shown and de-
soribed,

40

45

6. Ina hydraulic ram or apparatus forrais-

ing water from wells having water-bearing
strata of different hydrostatic levels, the com-
bination of an influx fountain-pipe, an efflux
fountain-pipe, said two pipes adapted to con-
nect two (2) water-bearing strata of different
hydrostatic levels, intermediate valved air-
chamber, efflux valved chamber, supply-pipe,
and drainer 2 2, and a water-distributer hav-
ing aseries of pipes controlled by stop-cocks,
substantially as and for the purposes herein
shown and deseribed. .

7. The combination of an Artesian-fountaln
pipe, an efflax fountain-pipe with an efflux
valved chamber, intermediate valved air-
chamber adapted to comnect effiux fountain-
pipe and Artesian-fountain pipe, and the sup-
ply-pipe G and parts A and B, provided with
aroove b and plug or stop-cock attachment o7,
substantially as and for the purposes herein
specified.

50

65

Tn testimony whereof I affix my signature in

presence of two witnesses.

'TACOB BLOOM YEAGLEY.

Witnesses:
THOMAS ATKINSOR,
C. C. Grass. :
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Unrrep States Patent OFFICE.

JACOD BLOOM YEAGLEY, OF INDIANAPOLIS, INDIANA,

HYDRAUL!IC RAM.

SFECIFICATION forming part of Letters Patent INo. 298,263, dated May 6, 1384,
' Application fled Japuary 12, S84, (No modely)

To il whom it may concern:

Be it known that I, Jacos Brooam YEAG-
LEY, % citizen of the United States of Ameri-
ca, residing at Indianapolis, in the county of

5 Marion and State of Indiana, have invented
certain new and useful improvements in an
automatic .apparabus for raising water to a
higher level in pipes connected with water-
works mains than the hydrostatic - pressure

1o level of water-works; and do hereby declare
the following to be afull, clear, and exact de-
scription of the invention, such as will enahle

" others skilled in the art to which it appertaing
to malke and use the game,

15 ‘This invention relates to certain new and
useful improvements in apparatus for raising
water antomatically in pipes conneected to and
communicating with water-works pipes or
mains to a higher level than the hydrostatie-

20 pressure level of water-works, and more par-
ticularly to improvements on my former pat-

: ent -dated Septernber 25, 1883, and numbered
285,774, as also on my formerapplication now

/" pending, filed in the United States Patent
25 Office October 20, 1883, and relating more
‘especially to improvements of some of the
parts, and in the adaptation for the raising
and distribution of water in buildings having
water - works-pipes connection, the water-

z0 works pressure being insufficient .ordinarily
to raise water in pipes fo the upper stories of

the highest class of buildings in many of our
laxrger cities, execept, probably, in eases of

. emergency, when the fire-hell is sounded, eall-

35 ing out the fire-department to extingunish a
fire, or for some other extraordinary emer-
gency, when the full water-works-pressure
powerisapplied, wherethe Holly water-works
systemr is employed, while the reservoir sys-

40 tem would raise water only about as high as
the surface-water in the reservoir _

‘"The object of my invention in the applica-
tion of my apparatus iz t0 raise water aunto-
matically info -the npper stories or on the

45 roofs of the highest buildings under a very
low or ordinary water-works pressure under
either of above - named systems, being no
greater, for instance, than fen (10) or fifteen
(15) pounds on the sgnare inch, raising water

go undersuch pressurein pipesin buildings about

!

twenty (20} and thirty (30) feet high, respect-

ively, while it is much less where buildings *

stand on still greater ground elevations, while
with my- apparatus, ander the same condi-
tions, water can be raised in pipes antomati-
cally to any required height ordinarily prae-
tical, the amount of water thus raised being
governed, first, by the pressure in the pipe

leading to iy apparatus of given size; sec-

ond, by the size. of the apparatus and corre-

sponding size of the pipe leading to the wa--

ter-works main with a given pressure, and,
third, the height to which the water is re-
quired to be raised nnder a given pressure
with a given apparatus. The pressure or
forece of my apparatus may be increased or
decreased nnder the same water-works press-
ure simply by adjusting it higher or lower
on the pipe leading fo the main, and under

a high water-works pressure my apparatus 7

works very rapidly, and an exiraordinary
pressure-power of several thousand pounds
on the sqgnare inch may be obtained, pro-
vided the apparatus and pipes leading from it
are made strong enongh to resist such a press-
ure, and water under such a pressare eould
be raised not only hundreds but thousands
of feet high. The eause of this is elearly to
be seen in the construction and mechanical op-
erations of the apparatus under such a hy-
drogtatic pressure, which may be regarded as
a vertical one (the pipe being free from short
turns)—as, for instance, if the water-works

pressure is sufficient to raise and maintain wa-

ter in a pipe about one hunred and fifty (150)
feet high, equal to about seventy-five (75)
pounds pressure on the square inch, the wa-
ter would issne from the bottom of the pipe
with a veloeity of more than ninety-six (96)
feet per seeond, provided the pipe is kept con-
stantly full, which isthe case under a constant
uniform pressure above stated; and since the

momentum or quantity of motion is the weight

of the moving mass multiplied by its velocity,
and sinee the initial veloeity in such 2 case is
also its maximum or final veloecity, because it
is a well-known prineiple that the velocity of
a stream flowing from an orifice is the same,
theoretically, as thabacquired by akeavy body
falling freely fromi a height egnal to the dis-
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tanee from the surface of theliguid to the ori-
fice, or, in other words, equal to the head of
the liquid, the head being the vertieal dis-
tance from the center of the orifice to the sur-
5 face of the liguid, bence from these facts it
is readily seen what power and velocity may
be obtained from and under such conditions
when hydro-mechanically applied,asin my ap-
paratus, which will be hereinafter more fully
10 described in its operatious.

Referring to the accompanying drawings,
Figure 1 represents a vertical section through
a house or other building, showing my im-
provements as applied to the water-works

15 pipe; Fig. 2, an enlarged vertieal sectional
view of the waste-water receiver inelosing
efilux-cylinder and check-valve.

The apparatus A. is constructed similarly to
my former patent and pending application he-

20 fore veferred to, having an efflux-cylinder,
i, provided with a cbeck-valve, a, and air-
chamber A’, provided with valve , said cham-
hers being connected by a short cross-pipe, b,
conneeted to the pipe B at right angles exter-

25 nally, but eommunicating interpally, so that

the intersecting ovifice is formed to comply
with the “contraction of the fluid-vein’ toin-
crease the velocity; also, a plug, ¥, for clos-
ing drain-opening in bottom of supply-pipe €.

C represents the supply-pipe leading from
apparatus to the tank E.

D represents pipe leading from tank T to
any desived roomn or rooms or apartments of
the building or buildings to be supplied.

T represents a tank supplied from effiux-
cylinder waste-water receiver I through pipe
H.

X represents a double perforated top or
cover of the waste-water receiver, with open-
10 ings alternating, or not coinciding with cach
other, aud so arranged as to prevent water
from being thrown through from the efflux-
cylinder, and yet to admit air freely through
the openings or perforations,

I¥ is supply-pipe leading from tuck ¥
down to the first floor, or any apartments be-
low tank, where water may be required.

& 8 are stop-coeks to draw water from sup-
ply-pipes C and D. .

T Y represent overflow-pipes of tanks E
and F, leading to other water-saving receivers,
if desired, or may be drained off on or in the
ground; or the apparatus may be stopped
working when the tanks are full by closing
53 either of the stop-cocks G.

The apparatusshould beadjusted on the wa-
ter-works pipe B, so as fo dispense with el-
bows or short turns in the pipe leading to the
apparatus, which is easily doneby placing the

60 side of the apparatus against the wall of the
building, instead of its end, as shown in the
drawings, whieh is se drawn simply to show
more clearly all the parts of the apparatus.
This will then also avoid the turning of the

65 pipe C at the apparatus leading to the tank I,
and thus givetheapparatus much more power.
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The apparatus heing placed inthe desired po-
sition—for instance, ten (10} or fifteen (15)
feet or more below the statical water-works
pressure—and the tanks and the pipes ar-
ranged as may be desired, bearing in mind
that the tank F must be placed at least its own
height lower than the apparatus A, so as to
have a free flow of the waste water into it
through pipe H. TForordinary purposes, even

in large buildings where much water is need- .

ed, the ordinary-sized water-pipes are used
above the apparatus, and the apparatus need
bene Jargerthanan ordinary gas-meter, weigh-
ing only from fifty to sixty pounds, while the
pipes leading to the apparatus must always
correspond with the size of the apparatns em-
ployed. The supply-pipe running from the
apparatus to the tank E may also be used to
supply water to the different rooms or apart-
menis through the stop-cocks 81, as well as to
supply the tank. All having been arranged
ready for operation, the stop-cock Gbelow the
apparatus A isopened. The water will enter
the apparatus witha force theovetically coudi-
tioned onthe prineiples above explained,mak-
ing allowauce, however, for changes of fiow in
the apparatus when in operation. The efflux
checlc-valve a within the efflux-eylinder s in-
stantly carried upward by the pressure and car-
rent of the water, and instantly closing the ef-
flux-eylinder orifice. Thewater,having by this
time heen put in rapid motion, and having no
means of escape, forces open the air-chamber
valve , (which opens upward,) caused by the
momentum of the enrrent in the pipe, the air-
chamber valve being in line with the current,
while at the same time a part of the water in
the short connecting cross-piped,communicat-
ing with the efilux-cylinder, is drawn out, as
well as the water in the efflux-cylinder, below
the check-valve by force of the rapid and
strong flow over the area of the intersecting
orifice of the short eross-pipe & into the air-
chamber A’, thus forming & partial void or
vacuwn in the short cross-pipe d and efftax-
cylinder under the check-valve, the water hav-
ing Deen carried into theair-chamber, the sud-
den condensation of theair in the air-chamber
by the momentum of the stream aiding in its
operations, thus reducing the pressure in the
efflux-cylinder below theexternal atmospheric
pressure, wlich forces down the eheck-valve,
its dropping or opening not depending on its
weight, no matter how great the statical
pressure of the water may be. The cfflux-
valve is thus then made to drop instantly, and
opening not by its weight only, but is forced
down by external atmospheric pressure or
‘“‘suction,’’ asabove explained, The efilux-cyl-
inder orifice Deing thus opened, and the wa-
ter or eurrent having expended its effective
force into the air-chamber, the air-chamber
valve isg made to close by the pressure above
it, when the water again rushes to the efflux-
eylinder orifice, but is again instantly refused
egress by the check-valve closing the orifice,
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npon the air-chamber valve, becanseitisinthe
direct line of the current, moving with great
velocity and consequent powerful lmomentum,
especially under a high head or pressure,
again cansing the water in the short cross-pipe
and efflux-eylinder to be dragged or drawn
out by the rapidly-flowing current-over the
intersecting orifice of the cross-pipe and sud-
den condensation of the air in the air-eham-
ber, thus again eausing a void or vacuum, as
above explained, causing the efinx check-

‘valve again to open, as-before, and so on anto-

matically, in rapid suceession of but little va-
riation in the same apparatus under the same
pressure, The greater the pressure, however,
the more rapid and powerful will the appa-
tus work on the principles above explained.
It will thus be seen that it is not only a hy-
draulic device alone, but combines a very ini-
portant pnenmatic principle, without which
the apparatus would be inoperative, consti-
tuting by the employment of these two very
important and valuable forces, governed by
the physical force of gravity, reaily a hydro-
pnenmatic apparatus. By these snccessively
rapid impulses, varying from one hundred to
several hmndred pnlsations per minute, in-
creasing and decreasing as the pressure varies
in the pipe to which the apparatus is attached,
(which I have proven by practical demonstra-
tion with my new apparabus,} the water is
forced out of opening under the air-chamber
into the supply-pipe C, and from it in a steady
stream, eaused by the atmospheric condensa-
tion in the upper part of the air-chamber. A
stop-cock may to good advantage be placed
inthesupply-pipealittleabove the apparatus,
as well as below it, and then by opening the
drain-plog and efflux-valve fresh air may be
had to fill the air-chambher, as well as to wash
out the inside of the apparatus, the latter
being easily done by taking out the drain-
plog and opening the lower stop-cock. ’
The application of the practical utility of

this apparatus is not only for a sure and cheap-

water-supply for domestie purposes, butis also
an excellent and a valnable protection against
fire, as the tanks may be large and kept con-
stantly full to anecessfully meet such an emer-
gency. Again,itmustbeborneinnindthatthe
waste water-from the effinx-cylinder is not a
loss erexpense te be charged against the appa-
ratus, even though any water-works company

upon whose pipesit may be placed should elect 55

to put a water-meter on the pipe supplying.

the apparatus. The waste waber ean be used

in the lower parts of the building as advan-

tageously as though it was drawn directly from
the water-pipe; and in case of a fire not in the
building the apparatus may be instantly
stopped, thus preventing an encroachment
upon the water-works company of the ciiy,
allowing a speedy maximum main pressure in
full eontrol of the company by their ma-
chinery.

I do not wish to be understood as claiming,

broadly, in this ease anything shown, de-
seribed, or ¢laimed in my former patent and
pending applieation before referred to,

Having thus fully described my invention,
what I elaim as new, and desire to secure by
Letters Patent, is—

60
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70

1. The combination of the water-works pipe

B, supply-pipe C, tank E, supply D, tank F,
waste-water receiver I, pipe H, and apparatus
A, censisting of the efflux-cylinder ¢, valved
air-chamber A’, and connecting eross-pipe b,
substantially as and for the purpose herein
shown and described.

2. The combination of the water-workssup-

Ply-pipe B with main connection, suppiy-pipe
C, apparatus A, consisting of the efflux valved
cylinder ¢, valved air-chamber A’, and eon-
necting cross-pipe b, the waste-water receiver
I, pipe H, and tank F, substantially 23 and
for the purpose herein shown and described.

3. The combination of the water-workssup-
ply-pipe B with main connection, supply-pipe
C, intermediate apparatus, A, consisting of

75
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the efflux valved cylinder 4, valved air-cham- ~

ber A', cross-pipe b, and waste-water receiver
I, having double perforated top XK, with al-
ternating openings, substantially as and for
the purpose herein shown and described.

4. The combination of the water-works sup-
ply-pipe B, communicating with main pipe,
apparatus A, constructed substantially as de-
seribed, supply-pipe C, tank E, supply-pipe
D, tank F, and supply-pipe I); substantially
ag and for the purpose herein shown and de-
seribed. _ o

In testimony whereof I affix wmy signaturé in
presence of two witnesses,

JACOB BLOOM ‘'YEAGLEY,

Witnesses: :

C, FRIEDGEN,
N. L. ALLEN."
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UNITED STATES

PATENT OFFICE,

ADOLPHUS BAER, OF ZURICH, SWITZERLAND.

HYDRAULIC RAM.

SPHCIFICATION forming part of Lietters Patent No. 337,112, dated March 2, 1886,
: Application filed December 12, 1825, Serial Mo, 185,493, (o model)

To all whom it may concermn:

Be it known that I, ADOLPHUS BAER, a citi-
zen of the Republic of Switzerland, residing at
Zurich, in Switzerland, have invented certain
new and useful Improvements in Hydranlic
Rams, of which the following is a speeifica-
tion, reference being had to the accompanying
drawmcrs, which form a part of the specifica-
tion, and in which—

Figure 1 is a longitudinal vertical sectional
view of my improved hydraulic ram, takenon
lines M N, Figs, 2and'3, Fig. 2 is an end
view of thesawe; and Fig. 3 is a top view of
the ram, showing the air-chamber removed
and showing portions talen in section on ]me
PQ, Fig. 2. S

Bimilar letters of refelence 1ndlcftte corre-
pouding parts in all the figures.

My invention has relation to bydraulie rams;
and it consists in the improved constrmetion
and combination of parts of a ram having
means for adjusting the stroke of the discharge
and outlet valves, and having means for ad-
justing the tension of the discharge-valve, as
hereinafter more fully deseribed and claimed.

In the accompanying drawings, the letter A
indicates the air-chamber, which is provided
with the outlet pipe a, and which is secnred
by euitable clamps and by a snitable packed

30 joint upon the water-chamber B, into which
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the feed-pipe entersat oneend. A valve-seat,
d, having an ontwardly - projecting guide-
frame, C, is snitably clamped npon a flange,

e, at the discharge end of the water-chamber,

and the discharge or stop valve ¢ plays apon
the inner face of this seat. The guide-frame
congists of side pieees, f, the end pieces of
which are respectively formed with a smooth
bearing, ¢, near the valveseat, and with a
screw-threaded bearing, ¢, at the outer end of
the frame, and the stem ¢ of the discharge-
valveslides in theinner bearing, ¢, A screw-
threaded sleeve, &, projecting inward from a
disk, #', having a series of notches in its edge,

fits in the screw-threaded bearing ¢', and has
the outer end of the diseharge-valve stem shid-

ing in it, and the notehes in the edge of the
disk are engaged by a pawlorlateh, k, piveted
at its inner end to the end piece of the guide-
iframe., The outer end of the valve-stem is
formed with a collar, I, which bears against the

notched disk, and it will be seen that the in-
ward stroke of the valve and valve stem will

be regulated by adjosting the screw-threaded -
sleeve and its disk in the female-threaded. 55
bearing in the end of the frame, the stem slid-
ing in the inner bearing in the frawe and in
the sleeve. An onter disk, m', and an inper
disk, s, slide upon the valve-stem abd confine

a spiral- spring, 2, which is wrapped around 6o
the stem and bears with its ends against the
grooved and flanged inper faces of the disks,
and the outer disk bears against the inner end

of the screw-threaded sleeve, while the inner
disk is adjusted nponthe valve-stem by means 6g

-of anuk and its jam nut o, which fit upon the

stem, which ab that portion is screw-threaded,
It will be seen that the tension of the spring
wlich furnishes resistance for the discharge-
valve against the flow of water may be regu. 7o
lated by means of the nuts upon the threaded
portion of the valve-stem, The upper side of
the water-ehamber is provided with a valve-
seat and aperture having a cross-bar formed
with a vertical bearing, v, and a valve, b, hav- 75-
ing an elastic disk, r, secured fo its under
side, plays npon this seat, being elamped upon
the valve-stem { between a disk, s, bearing
against the elastie disk and held npon the
stem by the lower portion of the stem being So
enlarged, and a nut, %, which fits upon a

: threaded portion of the upperend of the stem, »

The upper end of the stem slides in a vertical
bearing, ¥, formed at the top of a yoke, ¥;
projecting iuto the air-chamber, and an ad- 85
justing-nat, «', and a jam-nut, #*, serve to Hinit
the npward stroke of the valve and stem, the
adjnsting-nnt stopping against the bearing in
the yoke when the valve is raised, and the
jam-nat bearing against the lower end of the go
adjusting-nut. In this mavper it will beseen
that the flow of water into the air-chamber,
and conseguently out through the outlet-pipe,
may be regulated, and the resisiance of the
discharge or stop valve may be regulated, as g5
well ag its stroke, regnlating the foree with -
which the water will enter the air-chamber
and rise in the ountlet-pipe, as well as the
volume of the same, by regulating the volume

of water flowing ont of the discharge-aperture roo
before the same is closed and the water re-
pelled and forced through the outlet-valve.
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Having thusdescribed myinvention, I claim
and desitre to secure by Letters Patent of the
United States—

1. In a hydraunlie ram, the combination of a
water-chamber, a valve-seat secured at the
discharge end of the chamber and baving an
outwardly-projecting guide-frame formed with
an inner smooth lengitudinal bearing and an
onter screw-threaded longitudinal bearing, a

discharge or stop valve having a stem passing

through the bearings, and haviog a collar se-
cured ut its outer end, a serew-threaded sleeve
fitting in the threaded bearing and having a
notehed disk at its outer end, the stem slidiag
inthesleeve with its disk bearing againstthe
outside of the disk, and a latch pivoted to the
end of the guide-frame apd engaging the
notched disk, as and for the purpose shown
and set forth,

2. In ahydraunlie ram, the ecombination of a
water-chamber, a valve-seat secured at its

: discharge end, and having an outwardly-pro-
~ jeeting fmme provided with a smooth lougi-
" tudinal inner bearing at one end and a screw-

23

threaded bearing at its outer end, a serew-

- threaded sleeve fitting in the threaded beari ing

3e

and having a disk with a notched edge at its
outerend, a pivoted latch engaging the notebed
edoe of fhe disk, a discharge or stop valve
playing upon the seat and having a stem stid-
ing inthe bearing andsleeve, and formed with

a collar at its outer end and with a screw-
threaded inner portion, a disk npon the stem
bearing against the inner end of the threaded
sleeve, a disk fitting npon the inner portion
of the stem, adjusting-nuts bearing againstthe
inner face of the disk and fitting upou the
threaded portion of the stem, and a apiral
spring wrapped around tbe stem and held be-
tween the disks, as and for the purpose shown
and set forth.

3. Ina hydraulie ram, the combination of a
water chamber having a valve-seat at its up-
per side formed with a central hearing, an
air-chamber having an outlet and secured over
the valve-seat, astew sliding with its enlarged
lower portion in the bearing of the seat and
baving a threaded middle portion, a yoke
having a bearing in its upper portion for the
upper end of the stem, a valve upon the stein
having an elastic disk clamped between a disk
upon theshoulder and anat upon thethreaded
portion of the stem, and a stop-nut and a jam-
nut upon the threaded portion of the stewn, as
and for the purpose showu and set forth.
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In testimony whereof I herennto sign my -

name, in the presence of two subscrlbm(r “15
nesses, this 14th day of November, 1885,
ADOLPHUS BAER.

\Vltnesses :
EMIL BLuM,
WILLIAM SCHNEIDER.
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UNITED STATES

PaTENT OFFICE.

PIERRE LORMANT, OF PARIS, FRANCE.

APPARATUS FOR

RAISING WATER.

STECIFICATION forming part of ieﬁ_ters Patent No, 592,872, dated November 2, 1897.
Application filed November 14,1896, Serial No, 612,098, (Nomodel) Patented in France October 8, 1896, No. 260,288,

To all whom it may concern.:

Be it known that I, PIERRE LORMANT, gen-
tleman, residing at 223 Rue de I'Université,
Paris, in the Republic of France, do hereby
declare the nature of my invention for Im-
provements in and Connected with Apparatus
for Raising Water {for which I have obtained
Letters Patent of France, dated October 8,
1896, No. 260,288) and in what manner the
same is to be performed to be particularly de-
seribed and ascertaineéd in and hy the follow-
ing statement, '

My invention relates to improvements in
and eonnected with apparatns for raising wa-
ter, and has for its object to provide appara-
tus resembling in its action a hydraulic ram,
bhut having the advantage that it ntilizes a
larger proportion of the energy of the water
in the main forthe effective elevation of wa-
ter in the rising main. I obtain this result
by equilibrating the column of water in the
rising main by itz own weight by means of a
special device to be described. According to
my invention I am alse enabled to abruptly
stop the flow of the water in the elevator for
the purpose of transforming its momentum
into a raising force while still maintaining the
flow in the feed-main, whereby the pulsations
are extremely rapid, loss of water is consid-
erably reduced, and the efficiency of the ap-
paratus considerably increased. '

To enable my invention to be fully under-
stood, I will desecribe it by reference to the
aceompanying drawings, in which—

Figure 1 is a vertical section of apparatus
construeted according to my invention. Fig,
21s a plan of the same. Fig, 8 isa view simi-
lar to Fig. 1 of a slightly-modified construc-
tion of my apparatus,

My apparatus comprises a case®or box A,
into which the water inlet and outlet pipes ¢
and b, respectively, open, the said pipes be-
ing arranged in alinement with one another.,
The case or hox A is surmounted by a verti-
cal cylinder B, in permanent communication
with the rising main ¢. Between the eylin-
der B and the box A there is arranged a flap
(orother) valve d, which is in connection with
a piston f, adapted to move in the cylinder B
above the outlet from the cylinder into the
rising main ¢, '

A spring R is placed between the piston f

and an npper cross-piece or support ¢, fixed
to theé ¢ylinder B. Secrews h /i limit the move-
ment of the piston f, and a nut ¢, which issup-
ported on a spring r and which is serewed

initial tension of the spring R to be adjusted.
A spring j, the tension of which can be regu-
lated, connects the valve d to the piston f.
It will be obvious that the waterin the ris-
ing inain ¢ ezerts pressure simaltanecusly on
the lower face of the piston f and upon the
upper face of the valve d. By this means a
state of eguilibrivm is obtained for the col-
umn of water which ean he regulated so as
to give a desired excessof pressure from above
downward in such a manner that the valve d
is kept upon its seat by a small pressure.
The opening of the outlet-pipe b, which
opens into the box A, is controlled by a valve
8, which is normally keptopen by aspring k.
When the water is fed into the hox A with
a progressive velocity, a momentarrives when
the difference of pressure on the two faces of

said valve to close, the flow of water in the
outlet-pipel ceases abruptly, and the momen-
tum of the water raises the valve d and the
water enters the eylinder B, _

‘When the momentum of the water inclosed

‘hack onto its seat, the valve S opens, and a
certain quantity of water escapes through the
said pipe. Assoonas the watérhasregained

| its normal velocity in the box A the valve 8

‘again closes, thereby causing a fresh flow of
water into the cylinder B, and consequently
into the rising maine. -

It is found that by arranging the apparatus
80 that the weight of water in the rising main
assists in opening the valve d an improve-
ment is effected, and that said valve cleses as
quickly as required when relieved of the
shock due to closing valve 8. The yielding
of spring 4 allows the valve d to elose with-
out waiting for piston f to entirely resume its
lower position. .

.To render the beats or pulsations as fre-
quent as possible, and consequently to di-
minish the time during which the water flows,

arrange a second box D in the water-inlet

pipe a, and in this box I arrange an elastic

Ay

npon the end of the piston-rod, enables the

the valve S in the outlet-pipe b causes the -
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in the box A is used up, the valve d falls -
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pocket I, filled with air, Thispocketis pref-
erably of caoutehoue, covered with tanned
hemp to avoid deterioration and adherence
to the walls of the box. Tcan,however, make
1his pocket of any other snitahle material.
With this arrangement, as soon as the flow
ceases in the outlet-pipe & by reason of the
closing of its valve 8 the water which is in
the inlet-pipe «, instead of having its fdow
abruptly stopped throughout its wholelieight,
continues to flow owing to the presence of
the pocket [,which by its compressibility pro-
vides for the required time a free space for
the water in such a manner that as soon as
the valve 8 is again open the water instantly
regains its maximum velocity in the hox A,
because the water iu tle inlet-pipe « las pre-
served its velocity and Dbecause the com-
pressed air in the pocket by its expansion as-
sists the movement of water into box A, so
that the valve 8 is thercfore again closed.
The closing of valve S suddenly cheecks the
flow of water in chamber A and oporates
yvalve d, notwithstanding the continned flow
into chamber D.

In the modified construction of my appara-
tns shown in Fig. 8 tle piston is replaced by
a membrane or metallic disk g, fixed at the
upper end of the eylinder B, of which it forms
the cover. A cross-bar {4, fixed to the eylin-
der I3, serves as a fixed nut for a screw 2,
which limits the movement or displacement
of the metallic disk ¢, and consequently the
distanee to which the valve ' israised. "This
valve d' is connected to the membrane g by
means of a spring « and of a metal rod x,
which passes through the membrang, the

joint ¢ between the rod and membrane being

made tight by being formed of two leather or
india-rubber washers or as a stuffing-box.
Theseetion of the membrane which is adapted
to Dbe displaced under the pressure of the
waler is made slightly larger than that of the
valve d', in order that the upward pressure
on the diaphragm due to the water in pipe ¢
may excced the downward pressure on the

valve due to the same eause (the water in
pipe C) approximatelyas much as the weight
of waler between the valve and dlaphmﬂm,
which weight rests on the valve bhut not on
the diapbragm.

My apparatus ean be used as a substitnte
for hydraulic rams and can uiilize heads of
water of too little power to be useful for hy-
dranlic rams. RMoreover, #s my apparatus

enables the weight of water in the rising main
to be equilibrated, it can be applied to vari-

592,872

ous types of hydraulic elevators, o pumps,
&e., and my arrangement of compressible air-
pocket can be applied to the various known
types of hydraunlic rams.

I claim—

1. In an apparatus for raising waler, the
eombination of a chamber or hox A having
an inlet and a waste-outlet, a valve for the
latter, a eylinder rising frrom said hox, a valve
between the box and cylinder, a piston for
said eylinder and connected to the lasi-men-
iioned valve, and a rising pipe commmunieat-
ing with the cylinder between the piston and
valve, whereby the weight of water in the
rising pipe aids in opehing the valve admit-
ting water totheeylinder, substantially as de-
seribed.

2. In an apparatus for raising water, the
combinaiion of a chamber or box A having
an inlet and a waste-outlet, a valve for the
latter, a eylinder rising from said Dox, a valve
hetween the box and cylinder, a piston for
said eylinder and connceted to the last-tnen-
tioned valve, aspring adapted to resist move-
ment of the piston away from tle valve, and
a rising pipe communieating with the ¢ylin-
der between the piston and valve, wlerclby
the weight of water in the rising pipe aids in
opening the valve admitting water to the eyl-
inder, substantially as deseribed.

3. In an apparatus for raising water, the
combination of a chamber or box A having
an inlet and a waste-outlet, a valve for the

latlter, & eylinder rising fromn said box, a valve

between the box and cylinder, a piston for
said cylinder and connected throvugh a spring
to the last-mentioned valve, and a rising pipe
communicating with the cylmder between the
piston and valve at a point nearer the piston
than to the valve, substantially as deseribed.
4. The combination of box A, having an in-
let and a waste-outlet, & valve for the latter,
a cylinder rising from said box, a valve be-
tween the box and eylinder, a piston for said
eylinder, and connecting through a spring to
the last-mentioned valve, means for adjust-
ing said spring, & rising pipc communicating
witll the eylinder between the piston and
valve, and an adjustable spring above the
piston, substantially as deseribed.
In witness whereof I have hercunto 5cL my
hand in presence of wilnesses.
PIERRE TLORMANT,
Witnesses:
3. CAURENO,
I'R. [IOFFMANN,
IL T, SM1TH,

Go

65

70

75

3o

83

ao

95

100

105




Ne. 624,92, Patented May 16, 1899,
d. €. GELLY.
HYDRAULIC RAM.

{Application fAiled Bept. 1, 18087.)
{No Madel,)

THE HORAIS PETERS GOJ PHOTGLITWG WREHINGTDN. 0. €.




UNITED STATES

PatenT OFFICE.

JOSEPH CHARLES GELLY, OF PARIS, FRANCE.

HYDRAULIC RAM.

SPECIFICATION forming part of Letters Patent o, 624,921, dated May 16, 1899,
Application filed Beptember 1, 1897, Herial No. 660,266, (o model.)>

To all whont it may concerm:

Beitknown that I, JosEPH CHARLES GELLY,
a. eitizen of the French Republie, residing at
Paris, France, have invented certain new and
useful Improvements in Hydraunliec Rams, of
which the following is a specification.

The invention hasbeen patented in Franee,

dated July 28, 1897, No. 266,351; in Belginm,

10

I3

20

dated Angust 4, 1597, No. 125,344; in Ifaly,
dated August 14,1897, No.83 483, Vol. XXXII,

-No0.138; in Ausiria, dated Augnst 5, 1897, No.

5,029; in Hungary, dated August 5, 1597, No.

11,364; in Spain, dated August 4, 1397, No..

21,277, in Ruossia, dated Augnst 6, 1897, No.
2,488, and in Switzerland, dated Angust 4,
1897, No. 15,079,

My invention relates to a new or improved
apparatus by means of which the vis viva or
momentum of a mass of water flowing down-
ward from any suitable source, waterfall,

" or tank may be utilized for forcing, raising,

25

30

35

 level of the waterfall.

.40

45

Lo

or elevating a portion of said water up io a
level higher than the level in the source or
tank. The apparatuses of this elass, known
as “ hydraulic rams,” asheretofore construet-
ed must generally be located in the lower
reach orlevel of"a waterfall and eommunieate
with the upper reach orlevel through a main
or pipe, into which the water cirenlates with
a certain gpeed imparted to it by the pressure
of the head of water, and consequently with
a corresponding momentum whieh is ntilized
for producing a shock against a valve suit-

ably arranged for elevating a portion of the

water up to a certain height above the lower
Suech devices are ob-
jectionable because of the follewing incon-
veniences: As they must be located in the
lower reach of the waterfall or somewhat
above the lower level of the same, they are

liable at certain moments to be completely

submersed and unable to work. DMoreover,
they can only work under a considerable head
of water. Lastly, the water, after having ex-
pended its momentum for actuating the ram,
eseapes directly in the lower reach and can-
not be fed into another hydraulic apparatus
for produeing motive power. With the ap-
paratus eonstructed aecording to my inven-
tion these ineonveniences are avoided. The
said apparatus may be located at the upper
level of the waterfall and actuated even by a

very small head of water, it only being nee-
essary that the mouth of the inlet-pipe be
constantly eovered by or immersed in the
water of the sonree, so as to prevent,the air
from penetrating in the said pipe. For the
purpose of imparting to the water in the inlet-
pipe the sufficient speed, and consequently
the momentum necessary for producing the
mechanical effect desired, I provide at a suit-
able point of the inlet-pipe a device, such as
a suection-pipe, acting by depression, so as to
cause the flowing of the horizontal eclumn of
liquid contained in the inlet-pipe.

In order that my said invention may be.

readily nnderstood by any person skilled in
the art, I will now proceed to deseribe the
same fully with reference to the accompany-
ing drawing. : '

The accompanying drawing shows my in-
vention in vertical section.

Aisa tank or any other receplacle in which
the water of the sonrce or waterfall is colleet-
ed. The tank A communicates through an
inlet-pipe B with a chamber C, the under side
of which is provided with an opening con-
trolled by a check flap-valve D and a verti-
eal pipe E; leading to the bottoin of a well or

to the lower reach or level K of the waterfall,’

and preferably provided at its lower end with
a sliding valve or cock G or any other suit-
able means for opening or.elosing the said
pipe. The front or right end of the eham-
ber C communicates with an air-reservoir H
through an opening controlled by a valve I¥,
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actuated upon by a helical spring T, and on -

the air-reservoir II is branched the elevating-
pipe R.. The axis or shaft P, onto which is
keyed or otherwise secured the check flap-
valve D, is provided al its ocuter end with a
bell-erank lever or arm N, bearing an adjust-

able weight O and the swinging movements

of which are limited by twospring adjustable
buffers m and n. . : :
“In certain cases, (such as for supplying
towns with potable water,) wheretheavailable
quantity of potable or filtered water is com-

paratively amall, it is often necessary to raise

this whole quantity. This I may effeet by
utilizing any dirty or not potable water. In
the case where the potable water is to be taken
at a level sitnated above the level of the water
in the tank A of the raising apparatus, the
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said potable water is eollected into a reser-
voir X, while the motive dirty water is fed
into the apparatus from a tanlk or reservoir,
such as A. :
Inside the chamber € a movable disk or pis-
fon U is secured to one end of a bag-like cor-
rngated membrane V, made of india-rubber,
leather, thin metal, or any other suitable elas-
tic material. The edges of the other end of
said membrane are attached to the front or
right end of the chamber C, s0 as to form a |

water-tight collapsible chamber 8, communi- | -

cafting with the air-reservoir H through an |
opening normally closed hy the wvalve I,
pressed by a helical spring T, and with the
potable-water reservoir X through a pipe Z,
controlled by a downwardly-opening valve Y.
Inside the chamber C is fixed an annular stop
U, the object of which is to limit the rear-
ward stroke of the disk U, and on the front

-end of the chamber C is provided a cock -,

enabling to discharge any water which might
eventually leak into the space comprised be-
tween the membrane V and the wall of the
chamber C in the case where the disk or pis-
ton U would not be absclutely water-tight.
The working of this device is as follows:
Assuming that the tank A, the inlet-pipe B,
and the part of the chamber € situated at the
left of the disk or piston U be filled with mo-
tive (not potable) water, and the collapsible |
chamber 8, the air-reservoir I, and the c¢le-
vating-tube R be filled with potable water
which has been fed from the reservoir X |
through the pipe Z, when the apparatus is
started by opening the sliding valve or coek’

& and as soon as the checlk flap-valve D

is closed by the pressure of water flowing
throngh the pipes B and E the motive water
circulating in the inlet-pipe B and chamber
Crushes orimpinges, owing to its momentum, |
against the disk or piston U, thus causing the |
chamber 8 to be collapsed and the potable
water therein to be forced into the air-reser-
voirHandelevating-pipe R through the open-
ing of the valve T, which has been opened

while the valve Y remains closed. When the
momentum of the water is expended, the
spring T closes the valve F, and the greater
pressure of the water in the reservoir X, the
level of which is higher than the level of the
motive water in the tank A, opens the valve

- Y aud forees back the disk or piston U to the

left end of its stroke in close contact with
the annularstop U, thusexpanding the cham-
ber 8 and filling it again with potable water,
whereafter the same working is repsated.
The membrane V and disk U might be re-
placed without departing from the nature of
my inveniion by any other snitable device
constituting a movahle water-tight partition
between the potable and not potable water,
and for holding the disk U in a vertical plane
a helical spring may be provided into the
chamber 8.

I do not wish to limit myself to the location
of the reservoir for the potable water above
the raising apparatus,

Having now partieularly described and as-
certained the nature of my said invention and
in what manner the same is te be performed,
what I claim is—

In eombination, the horizontal pipe B, the
pipe E leading down therefrom, the valve D
controlling the pipe, means for opening the
valve, the disk U movable in the pipe B, the
valve I' with its spring for elosing the valve
against the pressare from the flow of water
through the pipe, a reservoir counecting with
the space hetween the disk U and the valve
¥, and the flexible matetial for holding the
disk U in normwal position, said valve and dia-
phragm being arranged transversely of the
horizontal pipe and operating herizontally,
substantially as described.

" In witness whereef I have hereunto set my
hand in presence of two wilnesses.

JOSEPH CHARLES GELLY.

Witnesses:
GREORGES DELOM,
EpwaRrRD P. MACLEAN.
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UNITED STATES

PATENT OFFICE.

JOSEPH CHARLES GELLY, OF NOISY-LE-SEC, FRANCE,

HYDRAULIC RAM.

SPECIFICATION forming part of Letters Patent No. 640,125, dated December 26, 1899,
Application filed April 14, 1898, Serial No. 877,611, (Ho model

To all whom It nay conceri:
Beitknown thatI,JOSEPH CHARLES GELLY,

a citizen of the Republic of France, residing at:

Noisy-le-Sec¢, France, have invented certain
new and nseful Improvements in Hydranlie
Rams, (for which Thave obtained Letters Pat-
ent in France, No. 260,496, dated December
2, 1897; in Germany, No, 30,638, dated De-
cember 8, 1897; and in Great Britain, No.
29,818, dated December 20, 1897,) of which
the following is a specification.

This invention relates to hydranlic rams by
means of which liguids are automatically
raised.

Tt consists mainly of a combination of twe
pipes, one of which constitutes a descending

" pipe, while the other formsa conduit, in which
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pipes a body of liqunid is made to circulate,
having a vis viva produced by the height of
the fall and which, by means of a flap-valve
placed at the inlet of the descending pipe,
antomatically and suddenly breaks the con-
tinuity of the current, so as to divide it into
two parts, one of which—namely, that in the
descending pipe—servestogive the velocity—
that is to say, the vis vivg of the liquid cur-
rent for bringing the flap-valve on its seat—
and owing to the recoil movement of this de-
scending part,caused by the atmospheric pres-
sure, to reopen the said flap-valve and raise
asuitablelift-valve, through the seat of which
a portion of the liquid can be raised into the

-rising main.. The other portien of the car-

rent effecis the raising of a check-valve and
passes into the rising main. .

The apparatus isshown on the accompany-
ing drawings, in which—

Figure ! shows the ordinary consiruction
of the apparatus, Figs. 2, 3, 4, and § show
modified arrangements,

From a reservoir A, Fig. 1, containing the
water or other liquid to be raised, extends a
horizontal conduit B, terminating in a down-
wardly-directed vertical pipe B'. In the in-
terior of the pipe B isa flap-valve D, pivoted
at P to the sides of B and opening in the di-
rection of the reservoir A, which valve hears
against the end of pipe B', which is directly
connected to B. A reservoir J H, provided

5o with a lift-valve F and a rising delivery-pipe

R, is branched upon the pipe B.

In the interior of the pipe B'is a flap-valve
D", opening in the contrary direction to D.
The pipe B’ has opening d, which puts it in
communication with a bell or vessel g, hav-
ing a lift-valve b and a pipe e, connected to
ipe R. The action of this apparatos is as
ollows: Assuming the flap-valves D and D’/

5%

to be open and the lift-valve F to be on its .

seat, the liquid in A will flow through B and,
passing through the openings of the valves
D D", will flow down the pipe B". [tsveloc-
ity, and econsequently its vis viva, will gradu-
ally increase and at a certain moment will
close the valve D. The liquid contained in

‘B, by virtue of the velocity and vis vive it

has attained, will open the valve F and will

partly fill the reservoir J H, where it will

compress the air and will eventually vise up
the pipe B. When the vis viva of the liguid

in B is exhausted, the pressure of the lig-

uid above the valve I will close said valve.
On the other hand, the body of the liqunid in
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the pipe B’, which has been snddenly sepa- -

rated from the body in-B, aldso continues

75

its downwatd flow through the pipe, there- -

by producing a vacuum behind it near the
valve D at m; but at this moment the at-
mospherie pressure, only acting at p on the
lower end of the body of liquid, behind which
is a vacuum, causes this bedy to rise again
and forces it back in the pipe B', and this re-
coil of the liquid will force the valve D open,
closing the valve D”, which has for its object
to prevent the body of liquid in B’ from reén-
tering B and to cause it to be directed against
the valve b, which is thuos raised, so that
through its seat a portion of the liquid passes
into the bell g, whenee it flows up the pipe ¢
into the pipe R. The valveb will then close,
owing to the difference of pressure actingon
its sides, after which the continnous flow
through the pipes B B’ will recommence and
the above-described action will be repeated.
The reservoir A can either be at a higher or

a lower level than or on the same level with -

the valve D, If it is at a lower level, then,
for facilitating the starting of the apparatus,
it may be necessary to close by means of a
cock the discharge end of the pipe B’ and to
provide a check-valve at the entrance of the
pipe B, and, lastly, to fill the entire conduib
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B B’ withlignid. On then opening the cock
on B’ the body of ligunid is started in motion,

The pipes B B’ may either be of the same
or of different diameters and may have any
desired relative position. Thus they may be
connected directly end to end, as at Fig. 1, or
the one may be branched on the other at any
angle, as at Fig. 2, or they may be connected
indirectly by the interposition of one or two
closed boxes of any suitable form, such as M
M', Fig. 3, in which are arranged the flap-
valves D' D, as also the lift-valves F' and &',
with which hoxes are connected the reservoir
J' ' and the bell ¢, Fig. 3.

The pipes B B’ may be straight orserpentine,
eitherin elevation or in plan. The pipe B’
need not be vertical, buf its lower extremity

muast be below both the valve D and the up-

per surface of the liquid in the reservoir A.
The two valves D D" must oper in contrary
directions, D in the direction of the reservoir
A—that is, toward the side of the enfrance
of the ligquid in the pipe B—while D" opensin
the direction of the discharge. The valve D
may be placed in the pipe B or at the end
thereof, as at Fig. 1, or laterally above, as at
D4, Fig. 2, or below or in a box M, as at D',
Fig. 3. The seat of the valve D muss be at

the entrance of the descending pipe B, the |

lower or discharge end of which must be be-
low the upper surface of the liqaid in tank A,

The valve D' may be placed in the pipe B,
as shown in Fig.1 and at D*in Fig. 2, inany
suitable manner, or in a box M', as shown at
D% Fig. 8. It increasos the useful effect of

-the apparatus; but in the case where the wa-

ter is to be returned to the source or to he
raised at a small height it may be omitted.

The tube ¢ maybe connected to the tube R,
as shown in Fig. 1, or to the reservoir A, as
at ¢/, Fig. 2, or it may be led to any desired
locality. In eertain cases it may be advan-
tageous to provide the discharge end of pipe
B’ with a bend P’ or to let it dipinto a reeep-
tacle.

The results obtained by means of the valves
D and D' may also be obtained by a single
valve DS, Fig. 5. This valve is placed in a
closed box M, containing only a check-valve
F?* and oscillates between the openings of the
tnbesBB’, s0 as to close the one or theother,
according to the direction of the flow.

In the apparatus shown in Figs. 1,2, and 3
both the direct motion of the body of liguid
and its recoil motion are utilized. When it
is degired to utilize the vecoil motion only,
the arrangement shown at Fig. 4is used. The
tube B, containing the directly-acting body
of water, is then oniitted, and there is inter-
posed between the reserveir and the descend-
ing column B'a box or pipe containing the
valve D7,

Theadvantage of the above-deseribed appa-
ratus consists in doing away with all springs,
weights, or counterweighted levers and other
secondary devices for fransmission such as

have heretofore been employed for operating
the valves in apparatus of this kind.

In addition the apparatus cannot beecome
submerged at the low-water level, The wa-
ter is raised to a greater height than with the
ordinary hydraulic ram installed in the low-
water level, while the improved apparatus
can he placed at the high-water level.

The apparatus can be applied to all kinds
of sonrces of supply even withsmall delivery.
‘With very small supplies it may be fed con-
tinnously by the aid of asiphon-bend « at the
supply, as at Fig, 2,

The prineipal advanfage of this apparatus
consists in dividing the body of lignid into
two parts for the purpose of utilizing simul-
taneously the direct motiou of the cne part
and to produce and utilize the inverse move-
ment of the other part forelevating a portion
of the liquid of each of the two bhodies or to
force them separately or both together intoa
turbine or other similar motive - power ma-
chine; also, the weight of the hody of liguid
which escapes from the discharge end of the
descending pipe may be utilized in a suitable
apparatus,

Having now described my invention, what
I claim is—

1. In a hydraulic ram, the combination of
a fank or reservoir, a condait leading there-
from, comprising an inlet-pipe and a descend-
ing discharge-pipe, the latter haviug its outer
end consiructed or arranged to receive at-
mospheric pressure from above, check-valve
mechanism for controlling the ontflow and
backflow of liquid in said pipe, and a deliv-
ery-pipe provided with a check-valve and
communicating with said conduit as and for
the purpose set forth,

2. In a hydraulic ram, the comhination of
a tank or reservoir, a condunit leading there-
from, comprising an inlet-pipe and a descend-
ing discharge-pipe, the latter having its outer
end constructed or arranged fo receive at-
mospherie pressure from above, a valve for
checking the outward flow of liquid in said
pipe, a valve for checking the backflow of
liquid in said pipe, and delivery-pipes pro-
vided with check-valves and communicating
respectively with said inlet and discharge

. pipes as and for the purpose sef forth.

3. In a hydraulic ram, the combination of
a tank or reservoir, a conduit leading there-
from, comprising an inlet-pipe and a descend-
ing discharge-pipe, the latter having its outer
end constructed or arranged to receive at-
mospheric pressure from above,a valve seated
in said conduit and controlling the supply
end of said discharge-pipe, a cheek-valve in
gaid discharge-pipe opening toward the dis-
charge end thereof, and a delivery-pipe com-
municating with said conduit and provided
with a checl-valve, as and for the purpose
set forth.

4. In a hydraulic ram, the combinalion of
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a tank or reservoir, a conduit leading there- -
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from, comprising an inlet-pipe and a deseend-
ing discharge-pipe, the latter havingits outer
end constructed or arranged to receive at-
mospherie pressure from above, a valve con-
trolling the supply end of said dischargs-pipe
and opening toward the supply, a valve con-
trolling the backflow in said discharge-pipe
and opening toward the discharge, a valve-
controlled reservoir communicating with said
inlet-pipe and a similar reservoir communi-
cating with said discharge-pipe, as and for
the purpoese set forth.

5. In a hydraulic ram, the combination of

a descending discharge-pipe having its onter
end constructed or. arranged to receive at-
mospheric pressure from above, a valve con-
trolling its supply end, an outwardly-opening
check-valve in said pipe, and & valve-con-
trolled reservoir communicating with said
pipe, as and for the purpose set forth.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
JOSEPH CHARLES GELLY.
Withesses:
GEORGES DELOM,
Epwarp P. MacLuan,
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UNITED STATES

Patent OFFICE.

JAMES M. KLINE, OF BEAVERTOWN, PENNSYLVANIA,

HYDRAULIC RAM:

SDPECIFICATION forming part of Letters Patent No. 647,000, dated April 10, 1900.

Application fled Angnst 30,1869, Serial No. 728,283,

{No miodel.)

To all whom it may coneerm:

Be it known that I, JAMES M. KLINE, a citi-
zen of the United States, residing at Beaver-
town, in the county of Snyder and State of
Pennsylvania, have invented anew and use-
ful Hydraulic Ram, of which the following is
4 specification. _

My invention relates to improvements in
hydr&uhc rams, and one object in view is o
provide an improved construction of the re-
lief-valve by which it is rendered. ‘extremely
sensitive in action and the ram is made to
operate automatically at all periods of serv-
ice, thus obviating the necessity for manual
operation of therelief-valve when the ram is
started or at other periods of its service,

A further object is to provide an improved
construction of spring-support for the relief

and inlet valves by which said support may :

be adjusted to vary the tension of the spring-
pressure on said valve and the valve may he
adjusted independently of the spring- sup-
port to eompensate for wear and to make it

it aceurately to the valve-seat.

With these ends in view the invention con-
gistsin the novel combination of elements and
in the construction, arrangement,and adapta-
tion of parts, which will be hereinafter fully
deseribed and claimed.

To enabls others to understand the inven-
tion, I-have illustrated a preferred embodi-
ment thereof in the accompanying drawiags,
forming a part of this specification, and 1n
“hlch— :

Figure 1is a pelspectwe view of a single-
aet.lncr hydraulic ram constructed in accord~
ancé wWith my invention. Fig. 2 is a verti-

cal sectional elevation taken longitudinally
through the ram shown by Fig. 1. " Fig. 3 is
2 vertlcal transverse section on the plane in-
dicated by the dotted line 33 of TFig. 2, and
Tig. 4 is a similar transverse section in the
plane of the dotted line 4 4 of Fig. 2.

The same numerals of reference are used to
indicate like and corresponding parts in each
of the several figures of the drawings.

10 designates the drive or pressure pipe,
which may receive its supply of water from a
ereek or river, and 11 is the water-echamber,
Said ehamber has a vertical extension 12 ex-
tending above the plane of the drive-pipe at
the point where the latter is coupled to said

chamber, and upon the upper end of the ex-
tension is fitted aseat-plate 13, the lower face
of which constitutes a seat for the automatic
relief- valve. This plate is secured firmly
but detachably in position on the water-
chamber by the transverse bolts 14, and the
plate iz also provided with one or more lugs
15, which are integral with said plate and ex-
tend upwardly therefrom.

The stew of the relief-valveisindicated by
the numeral 16, said stem being provided
withashort threaded length17 atitsfoot, while
the npper part of the stem is threaded for a
considerable distance, as at 13. The relief-
valve 19 consists of a metallic washer and a
layer of suitable pliable material superposed

upon the metallic washer, said valve being

fitted on the lower threaded end 17 of the
stem and secured firmly thereto by means of
the clamping-nuts 20, which have threaded
engagement with the length 17 of the stem,
whersby the relief-valve may have its paclk-
ing compressed firmly upon or between the
washers by adjusting the nuts on the valve-
stem, . This relief-valve is supported in op-
erative position within the extension of the
water-chamber and in yieldable relation to
the seat-plate 13 thereon by means of asingle
spring 21, which is shown more clearly by
Fig. £ of the drawings.
of asingle plece of metal by bending the same
to provide an overhanging arm, the otherend
of the spring being widened in one direction
and thickened in the opposite direction to
producea substantial unyielding footor stock
22, The spring is arranged for its thickened

and widened foot to bear laterally against

one of the lugs 15, so that its arm will over-
bhang the opening in the seat-plate 13 of the
water-chamber. :The thickened foot or stock
of this single spring is provided with a verti-
eallongitudinal slot 23, through which passes
a transverse bolt 24, that is secured to the
lug 15, whereby the spring is attached to the
Ing in & manner which insures vertical ad-
justment of the spring on the seat-plate of
the water-chamher. A transverse aperture

is formed in the yieldable overbanging arm
of the spring near its free snd for the upper
threaded length 18 of the valve-stem to pass
therethrough, said threaded length of the
valve-stem having the clampmcr-nuts 25 26
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screwed thereon to bind against opposite sides
of the spring-arm, so that the stem and re-
lief-valve may be adjusited in a vertical di-
rection on the spring and independenily of
any adjustment of the slotted spring-stock
on the seaf-plate. I atiach especial impor-
tance to this adjustable connection of the re-
lief-valve stem to the apring-support and to
the adjustable fastening of the spring-sup-
port to the seat-plate, because such connec-
tion between the stem and spring permits the
valve fto be adjusted in a manner to accu-
rately fit the seat-surface onthe plate 13 with-
out disturbing the spring orinvolving varia-
tion in the tension thereof, and at the same
time the last-deseribed adjunstable connection
of the spring-support to the seat-plate en-
ables the spring and valve to be adjusted in
order to vary and regulate the tension of the
spring, and thereby defermine within the ex-
act limits the pressure exerted by the spring
upon therelief-valve, whereby the spring and
valve may be adjusted to secure exfreme
gensitivenessin the action of therelief-valve.

The spring-support 21 is adjusted to main-
tain the relief-valve normally in a position
free from engagement with the valve-seat,
and sgaid spring-support exercises its tension
on the stem of ‘the relief-valve in a manner
to resist the upward movement thereof. At
the same time, however, the spring-support
is yieldable with the relief-valve under the
pressure of the water acting against the un-
der sunrface thereof, so that the relief-valve
will be closed under the pressure of the wa-
terat the period of opening of the inlet-valve
from the drive-pipe to the air-chamber of the
hydranlic ram.

The delivery end of the waler-chamber 11
is enrved or extended in an npward direction
by a gradual curvature thereof, as indicated
by the numeral 27 in Fig. 2, for the purpose
of discharging the water in an npward di-

rection and into the air-chamber under mini- |

mum frietion on the body or mass of moving
liguid. This water-chamber isalso provided
with air-inlet ports 28, which are formed in
an inclined direction to the longitudinal axis
of the chamber and between the relief-valve
and the upwardly-curved end 27, such ports

serving to admit air to the water-chamber,

from whence the air, with the water, willeven-
tually find its way into the air-chamber under
the intermittent flow of the water in its ac-
tion on the ram.

The air-chamber 20 has its hase 30 arranged
in the same horizontal plane as the seat-plate
of the water-chamber, said chamber-base hav-
ing an inward valve-seat 81 coincident with
the upwardly-curved end of the water-cham-
ber. This base is also provided on opposite
sides of the valve-seat with integral upright
lugs 82, on which is adjustably seated the
donble spring 83, which sustains the inles-
valve in yieldable relation to the valve-seat.
This double spring is made by bendinga gin-
glo piece of metal to the form shown by Fig.

3 of the drawings in order to produce the
carved bridge portion 84, the same being
formed with a central aperture adapted to
receive the stem of theinlet-valve. Theend
portions of this bowed spring are widened in
one direction and thickened in the opposite
direction to form the feet or stocks 35, and
said feet have the longitudinal vertical slots
36. The enlarged slotted feet of the double
spring are applied laterally against the outer
faces of the lugs 32 in a position to have the
bridge portion 34 of said spring span and
overhang the valve-seat. - Bolts 37 are passed
throungh the slotied feet of the spring and the
Ings 32 to securely fasten the spring at its
terminals to the lozs; but the bolts may be
loogsened for the purpose of adjusting the
slotted spring-feet in an upward or down-
ward direction, whereby the tension or pres-
sure of the spring upon the inlet-valve may
be regulated. Thisinlet-valve 38 consists of
a metalilic washer having a faecing or packing
of suitable inaterial, and thia valve iz secured
to a vertical stem 30 by means of the nuts 40.
The upper end of the stem is externally
threaded and passed through the central
opening in the bridge portion of the double
spring, suitable elamping-nuts 42 43 leing
screwed on the stem to bear against oppo-
site sides of the spring, so as to clamp the
stem firmly thereto and also to secure a lim-
ited vertical adjustment of the stem on the
spring independently of any adjustment of
the spring on the lngs 32, '

A packing 44 is interposed between the
lower edge of the shell, which forma the air-
chamber and the base 30, said packing being
compressed by adjusting tlte nuts on the bolts
45, that serve to couple the air-chamber shell
to said basge. :

One of the important features of my im-
proved ram is the provision of a tapering
water-discharge nozzle 46, the same being in-

tegral with the base 30 of the air-chamber

aund located at any suitable point therson with
relation to the inlet-valve. This discharge-
nozzle is essentially of tapering form,with its
enlarged end uppermost and its smallest end
at the bottom, thereby forming a port 47 be-
tween the nozzle and the air-chamber, which
port greatly exceeds the diameter and area of
the port at the lower end of the discharge-
nozzle. An off-bearing pipe 48 has suitable
connection with the lower extremity of this
nozzle 46, The employment of the tapered
nozzle permits the water contained in the
chamber 29 and foreed downwardly therein
by the pressure of air, which acecumulates in
the upper part of the chamber, to freely enter
the nozzle through the enlarged port 47 in
the base of the chamber and facilitates the
passage of the water through the pipe 46,
The ram shown by the accompanying draw-
ingsisof the type known fo the art as *‘single-
acting” for the purpose of utilizing the flow of
water from a ¢reek or river to acecumulate in
an air-chamber and to compress air therein,
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the pressure of which is utilized {o force the
water from sald air-chamber to a desired place
of storage for service.

Changes may be made in the form and pro-
portion “of some of the parts while their es-
sential features are retained and the spirit of
the invention embodied, IHence I do not de-
sire to be limited fo the precise form of all
the parts as shown, reserving the right to
vary therefrom. :

Having thus described the invention, what
I claim, is—

1. Inahydraunlicram, the combination with
a fixed lug, of a spring-support fastened ad-
Jjustably to said lug, a valve-stem cohnected
adjustably to the spring-support for adjust-
ment therewith and for adjustment thereon
independently of the spring adjustment on
the supporting-lug,and a relief-valve clamped
to said stem, said spring-support adjusted
to normally hold the relief-valve in an open
position, substantially as deseribed.

2, Inahydraunlicram, the combination with
a water-chamber baving a relief-valve seat,
and a fixed lug, of asprieghaving a thickened
and slotted foot fitted against said lug, a bolt
connecting the spring adjustably to the lug,
a relief-valve, a vertical valve-stem attached
to said valve and having a threaded end fitted
in an overhanging arm of the spring, and
clamping-nuts serewed on the stem and bind-
ing againat the spring to adjnstably fasten
the stem thereto, the stem and valve being
adjustable on thespring independently of any

adjynstment of the spring npon its lng and the

spring-support serving normally to hold the
valve free from the seat, substantially as de-
scribed.

3. Inahydraulic ram, the combination with
an air-chamber having a valve-geat, and a 4o
water-chamber, of an archéd spring-support
seenred adjustably at its end portions in the
chamber, an inlet-valve, and a valve-stem se-
cared to the inlet-valve and fastened adjust-
ably to the spring-support, said inlet-valve 45
and its stem being adjustable on said spring-
support independently of any adjustment of
the latter in the air-chamber, substantially
ag described.

4. Inahydranlicram, the combination with §o
an air-chamber having a valve-seat and the
lugs on opposite sides of saidseat,of anarched
spring-support provided with the thickened
and slotted feet fitted against said lugs, belts
whicl fagten the foet of thespring adjustably 55
to the lugs, a valve-stem fitted centrally in
the arched spring-support, nuts screwed on
the stem and binding agatnst said support to
adjustably fasten the same to said support,
and an inlet-valve fastened to the stem and 6o
adjustable therewith and with the spring-sup--
port, substantially as described.

In testimony that I elaim the foregoing as
my own I have hereto affized my swnature in
the presence of two witnesses.

JAMES M, KLINE.

Witnesses:
GEO. SPAID,
ALFRED SMITH.,
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T all whom it may concer:

Be it known that I, WiLLiay L. DEMING
a citizen of the Umted States, residing at Sa-
lem, in the county of Columbiana and State
of Ohio, have invented certain new and use-
ful Improvementsin Hydraulic Rams; and I
do heraby declare the following to-be a full,
clear, and exact deseription of the invention,
sueh as will enable othersskilled in the art to
which it appertains to make and use the sane.

My invention relates to automatic pump-
ing apparatus, and has particular reference
to hydraulic rams for elevating water and to
eertain improvements in their structural ar-
rangement wherehy the general efficiency of
the ram is ineresased and its durability in-
sured. With these objects in view the valves
of the present construction are centralized
and are located entirely outside of the air-
chamber. They are also aceessibly located
beneath a single removable cap-plate,

Another feature of the invention residesin
a fresh-air duct located between said valves
and operating in conjunction with them to
angment and maintain pressure in the air-
chamber of the ram with each stroke of its
impetus-valve,

Still another feature of invention is to be
found in mechanism for adjnsting and regu-
lating the preseribed throw of the impebus~
valve and in means for maintaining sach ad-
justment against accidental displacement.

Theinvention will be hereinafter deseribed,
and particularly pointed outin the claims fol-
lowing.

In the accompanying drawings, which farm
part of this specifieation and whereon the
same letters of reference indicate correspond-
ing parts in the several views, Figure 1 i3 a
side elevation of the invention in position for
nse. Fig. 2isafrontelavation of sgame, Fig,
3 is a vertical central section of the improved
ram, showing the interior of its air-pressure
chamber, drive- pipe, and valve-chambers,
also the operating-valves and means for con-
trolling their action. Figs. 4and 5 are frag-
ment.uy detail views showm,,, respectively,
a side elevation and top plan view of a modi-
fied form of regulating mechanism for the im-
petus-valve.

Reference being had to the drawings and

letters therson, A indicates the pressure- '

chamberof myimproved ram,B the lowermost
underlying end of the drive-pipe, and Can en-
largement atextremity of said pipe B, where-
upon or wherein are loecated both valves of the
invention, as will hereinafter more fully and
at large appear. Adjacent to the extremity
or outlet a of said drive-pipe B the enlarge-
mett C is broken by an upwardly-projecting
supply-port D, which in turn is guarded by
a discharge-valve E, the latter preferably se-
cured to and hinging upon a suitable pack-
ing b, covering the surface of said enlarge-
ment.
served that neither pipe B nor port D have di-
rect communication with the pressure-cham-

By reference te¢ Fig. 3 it will be ob-

55

6o

63

ber A. Beyond valve E, however, there isa |

port ¢, which opens direetly into the air-cham-
bher. Through this the water-supply findsits
way to the pressure-chamber A after passing
valve E, and from thence is delivered to the
point of ntilization by one or both of the dis-
charge-pipes F F, as will he set forth in a
statement of operation to follow. Covering
the otherwise open end of enlargement C is
asingleremovable cap G, by preference bolted
in place, as shown, immediataly above the
packing band baving cast or otherwise formed
thersin a chamber d, constituting a housing
for valve E and serving to establish commu-
nieation between port D and port ¢ when said
valve is raised.

Upon cap-plate @, preferably at its upper
end, is pivoted an oscillating valve-stem ¢,
bearing a longitudinally-movable adjasting-
weight ¢', and at its lower extremity the im-
petus-valve H of the invention, which valve
eontacts upon each upward siroke with a

suitable valve-seat £, seeured in cap G, im-~

mediately below the outlet or waste port g.
Upon stem e, at a median poiat in its length,
is a flanged boss I, perforated, as shown by
Figs. 4 and 5, or preferably indented upon
its sides by grooves It h, as shown by Figs.
1, 2, and 3. In said boss I is mounted a
limiting-serew J, its lower end adapted to
conlact with a eushion 7 and its npper end
bearing a T-shaped head II. The head K is

in reciprocal relation with a two-pronged me-
tallic clip L, of relatively stiff spring-wire,-
_the prongs whereof rest in grooves h h, afore-
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said, to prevent an accidental c¢hange in ad-
justment of screw J and a consequent change

“in the stroke of the impetus-valve H.

The upper edge of outlet a at the extromity
of drive-pipe B is indented by a depression
or fresh-air passage M, which, as shown by
Fig. 3, terminates in close proximity to sup-
ply-port D and is closed by the overlying
portion of packing b, exeept when the latter
is lifted at this point by an upward throw of
valve E, as clearly indieated by dotted lines
in Fig. 3, for the purpose of intreducing air
to chamber A with each stroke of the impe-
tus-valve H.

This being the generally preferred con-
struction of mmy invention, its use, briefly
stated, is as follows: Presuming the present
invention to be suitably located for action

and that the usual reqnirements as toa source:

of water-supply, its nataral fall, the length
and inclination of drive-pipe, and elevation
of the distributing-tank all to be present, the
general principle of operation is then very
similar to that of the ordinary ram. Water
entering pipe B from an elevated spring or
other source of supply flows throngh outlet-
port g notil there is sufficient accumulated
pressure to close the impetus-valve H. This
aceomplished, the water in pipe B finds an-
other outlet throngh port D, lifting valve E,
as shown by dotted lines, Fig. 3, in its pas-
sage to chamber d, and thenece through port
¢ to pressure-chamber A. In the meantime
alr aceumulates after each stroke of valve

‘H in passage M, which it naturally enters

through the apper side of port g. The lift-
ing of discharge-valve E immediately frees
the air previously trapped in said passage M,
so that it is driven by force of the water into
pressure-chamber A for the purpose of ang-
menting and mainfaining the air-pressure
The expansive qualities of the air
in chamber A serve to constantly foree wa-
ter therefrom into and through discharge-
pipe F to an elevated distributing-tank in the
usnal manner, from whence it may be drawn
to points of utilization.

Obviously theresistance offered by impetus-
valve H may be regulated-according to re-
guirements by adjustment of weight ¢’ upon
gtem ¢, and the stroke of said impetus-valve
may be limited to a nicety by adjustment of
the limit-serew J. The last-mentioned ad-
justinent when necessary is conveniently ae-
complished by first withdrawing elip L from
the indentations h %; secondly, by rotating
said limit-screw through the ageney of said
elip L until the desired adjustment is ob-
tained, and finally replacing the elip L in the
depressions h A to prevent the possibility of
accidental displacement of the serew, which
otherwise might be worked up by continnal
pounding of valve H, the stroke of which it
serves to limit. '

Having thus desoribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

673,784

1. In ahydraulic ram the combination with
a drive-pipe, a pressure-chamber, an impetus-
valve, a discharge-valve located in-a plane

above that of the impetus-valve, and an air-

passage fed from the impetus-valve and re-
tieved through the discharge-valve, substan-
tially as deseribed.

2. Inahydraulic ram the combination with
adrive-pipe, a pressure-chamber, an impetus-
valve, a discharge-valve located in a plane
above that of the impetus-valve, and an up-
wardly - extending air- passage located be-
tween said valves adapted to be fed by the
former and exhausted through the latter,sub-
stantially as described.

8. In a valve thecombination with a valve-
stem and a limit-serew for regulating the
stroke thereof, of a elip adjustable longitn-
dinally upon the limit-serew said clip having
an enlarged protruding end and dependent
prougs, the latter for engaging depressions
in the stem aforesaid, substantially as de-

seribed,

4, In a valve the combination witha valve-
gtem and & limit-serew for regulating the
stroke thereof, of aspring-clip adjustable lon-
gitudinally upon the limit-serew said elip
baving an enlarged protruding eud and de-
pendent prongs with flaring extremities, said
prongs for engaging depressions in the stem
aforesaid, substantially as deseribed.

5. In an impetos-valve for hydraulie rams,
the combination with a valve-stem bearing
an adjusting-weight, of alimit-screw for regu-
lating the stroke of said valve, a spring-clip
longitudinally movable in the head of said
serew, and depressions in the valve-stem for
receiving the ends of said clip, substantially
as described.

6. In an impetns-valve for hydraulie rams,
the combination with a valve-stem bearinga
flanged boss, of a limit-serew in threaded re-
lation with said bossforregulating the stroke
of the valve, a bifnrcated spring-elip longi-
tudinally movable in the head of said screw,
and depressions in the fanged boss for re-
ceiving the ends of the clip aforesaid, sub-
stantially as deseribed.

7. Ina hydraulic ram the combination with
a drive-pipe having an enlatged discharge
end containing waste and discharge ports, a
single removable eap-plate covering said en-
largement and ports, impetus and discharge
valves removable with said cap-plate, and a
pressure-chamber,substantially as deseribed.

8. In a hydraulic ram the combination with
a drive-pipe having an enlarged discharge
end containing waste and discharge ports, a
single removable cap-plate covering said en-
largement and porta, impetus and discharge
valves removable with the cap-plate, a valve-
chamber formed in said cap-plate for hous-
ing the diseharge-valve, and a pressure-cham-
ber, substantially as described.

9. Tnahydraulic ram the eombination with
a drive-pipe having an enlarged discharge
end containing waste and discharge ports, a
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single removable cap-plate covering said en-
largament and ports, impetus and discharge
valves removable with the cap-plate, g valve-
chamber formed in the cap-plate for housing
the discharge-valve, a pressure-chamber, and
@ port conuecting said valve and pressure
chambers, substantially as described.

In testimony whereof I subseribe wmy sig-
nature in presence of two witnesses.

WILLIAM L. DEMING.

Witnesses:
“W. C. BoYLE,
F. J. MOLLINS.
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To oll whonv it may conRoerm: - :

Be it known that I, JOHAN ALEX. SNAVELY,.
acitizen of the United States, and a resident
of Crockett Depot, in thé county of Wythe
and State of Virginia, have invented new and
useful Improvements in Hydraulic Rams, of
which the following is a full, elear, and exaot
deseription. : o

My invenfion relates to improvements in
hydraulic rams; and one object that I have
in view is the provigion of valved means for
controlling the intermittent flow of the eur-
rent under pressure, so a8 to vary the num-
ber of pulsations per minute and to secure a
decreasé or increase in the capaeity of the
apparatus.

Further objects of the invention are to sim-

‘plify the construction of the apparatus in

minor parts with a view to inereasing its du-
rability and efficiency, while redueing the cost
of manufacture, to provide means for dead-
ening the sound and limiting the play of the
waste-valve, to enable one or more discharge-
pipes to be employed, and to provide a novel
form of check-valve adapted to quickly seat
itself after each pulsation and to serve as a
buffer, so as to minimize wear.

With these ends in view the invention con-
sists of a hydraulic ram embodying novel
featnres of construetion and arrangement of
parts, which will be hersinafter fully de-
seribed and claimed. - :

Reference is-to be had to the accompanying.
drawings, forming a part of thigspecification,
in which similar characters of reference indi-
cate corresponding parts in all the fizures.

Figure 1 is a vertical sectional elevation
through a hydraulic ram embodying my-in-
vention. Fig. 2is a sectional elevation taken
in the plane of the dotted line 2 2 of Fig. 1,
looking in the direction of the arrow, and.
showing a series of tranches adapted for the
union of a like number of discharge-pipes;
and Fig. 3 is a sectional elevation of another
style of check-valve which may be used in
spring-actuated valve shown in’
Fig. 1. - : -

In earrying my invention into practice I
employ a base 5, which has a tubnlar mem-
ber G, made or cast as an integral part there-
of, said tubular member forming a section of

the drive-pipe, the latter being indieated at

1 7and united tothe tubolar member by means

of a flanged coupling 8, which is shown by
Fig. 1 as being screw-threaded to one ead
portion of the snbular member 6 and having

engagement with a flanged end 7* of the
“drive-pipe.

The base 5 is preferably embod-
ied in the form of a fat plate or disk having
an npstanding flange 5% in which isreeeived
the lower edge portion of the shell 9, the lat-
ter forming the usual air-chamber 10. The

‘shell 9 is provided with a head 9°, whichmay

be made. in one piece with said shell, or it
may be cast in a separate piece therefrom,
and this shell is clamped firmly upon the base
by the employment of a single bolt 1. Said
bolt is serew-threaded at its upper anii lower
axtremities, the upper threadeil extremity
passing through an opening provided cen-
trally in the head 9* and reeceiving the capped
nut 12, a washer or gasket 13 being inter-

‘posed between the head and said nut in order

to make an air-tight joint at the point where
the bolt passes through the head of the shell.

The base & is provided with an upstanding
yoke or stirrap 14, the same being preferably
cast as an integral part of said base and dis-
posed within the air-chamber 10, and at its
erowa the yoke or stirrup hasa vertical open-
ing adapted to receive the lower flanged ex-
tremity of the bolt 11.
is clamped firmly upon the base 5 by the nnts

| 18- 16, which are serewed on the threaded

lower partof the bolt 11 and are arranged to
engage with the upper and lower edges of the
crown forming a part of the yoke or stirrap,

| said pair of nuts 15 16 codperating with the

yoke in firmly holding the bolt and the shell
upon the base. If desired, any approved
means may be employed to hold the lower nut
16 against turning on the lower part of the
vertical bolt. Furthermore, the bolt 11 may

‘be provided at a point intermediate of its

length with the angular or polygonal section
17, adapted to receive a wrench for the pur-
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poseof turning the bolt. A gasketorwasher =

188 interposed between the lower edge of .

the vertical shell 9 and the top face of the

base &, and this gasket is adapted t¢ be ecom-

100

pressed by the operation of tightening the
cap-nut 12, thus preventing the leakage of

air and water between the base and the ver-
tical shell.
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The tubular member 6, which is made an
integral part of the bage, i3 extended or pro-
longed boyond the flange 5* at one side of the
shell, and to the extremity of this extended

5 part of the tubular member is connected an
elbow 20 by means of the coupling 19. As
“shown by Pig. 1, the elbow is provided at its
inner end with a flange 21, adapted to be em-

braced by an mward[y extendlng flange 19*-

1o of the coupling, the latter being serewed to
the projecting end portion of the tubular
member G, whereby the elbow has a swiveled

“conunection with the tubular member in order
to communicate diroctly therewith. This el-

15 bow is bent or curved to have one end por-
tion lie at an angle to the other end portion,
and in practice I find that good results are
attained by bhending or curving the elbow at
an angle of twenty or thirty degrees or atany

zo intermediate angle between the two. The
elbow is flared or enlarged somawhat toward
its free or unattached end, and to said end of
the elbow is coupled, as at 22, a short length
of pipe 23, which contains the valve 24 and

25 is adapted to serve as the waste overflow for
the pulsating column of water. This waste-
pipe is nnited in abatting relation to the en-
farged end of the swiveled adjustable elbow,

T -and said waste-pipe and its valve are adapted

30 to partake of the adjustments which may be
given ‘o said elbow., The waste-pips corre-
sponds in diameter to the flared or enlarged

- partof the elbow, and aft the outer end of this
waste-pipe is provided a removable cap 25,
35 having an opening or port 26, through which

waste-water is adapted to flow until checkod

by the seating of the automatie waste-valve
21. This waste-valve is embedded in the
form of a ball or sphere adapted to travel or
40 move freely into the waste-pipe, which is
necessarily inclined to the horizontal taba-
lar branch 6 owing to the presence of the
elbow 20 between the parts; but this valve
is foreod to its seat by the impulse or pulsa-
45 tionof the moving column of watsr, the move-
.ment of the valve in the opposite direction
being opposed by the liguid contained in the
waste-pipe and elbow. In the operation of
the valve it is constantly turning or shifting,
5o 80 that it does not strike constantly at one
place against the seat which may be provided
by the perforated cap 25, thus keeping the
valve in around or spherical condition. The
diametor of the valve 24 exceeds the opening
55 28, and said valve may be made of brass,
bronze, or other mmaterial snitable for the pur-
pose. Inapparatus of sinall capaoity the ball-
valve nay be of solid metal; butin large-sized
raing & hollow and more or less buoyant valve

60 may be employed.
To deaden the noise due to the impact of
the metallie valve against the metallic cap, I
may employ a washer 27, of rubber or other
suitable material, and, if desired, this noise-
65 deadening washer may have a thin metallie
face-plate applied thereto in a position for
engagement wilth the valve. The enlarged

18,167

waste-pipe allows a larger-sized ball-valve to
be used, and consequently admits of the use
of a comparatively large opening in the cap,
thus permitting as much water to escape as
the drive-pipe ean carry. The rolling valve
is prevented when the ram is stopped from

- passing into the elbow by the employment of

a stop loeated between the inclined waste-
pipe and said elbow, and this stop is prefer-
ably embedded in the form of a screw 28,
which is attached to the inclined pipe by
serewing it into a threaded hole within said
pipe, the screw lymg in the path of the roll-
ing valve.

The base 5 may be provlded with suitable
legs 5%, adapted to sustain thesame in a proper
raised position, and in this base is provided
an opening 29, the latter being disposed with-
in the limits of the upstanding yoke or stirrap
and establishing communication between the
tubular member 6 and the air-chamber 10.
This opening 29 may lie controlled by a snit-
able form of check-valve, one style of which
is shownr by Fig, 1 and another by Fig. 3.

The check-valve 30 of Fig. 1 is provided
with an upstanding stem 31, which is loosely
fitted into a gnide-sleeve 82, that is serewed
to the lower threaded extremity of the verti-
cal bolt 11 at a point below the lower cheek-
nut 16, firmly attaching the guide-sleeve to
the bolt and retaining it in proper position
within the yolke or stirrup. A eoiled spring
33 is fitted loosely aronnd the sleeve in order
that its upper end may be seated against the
check-nut 16, while its lower end bears upon
the check-valve 30, and this spring serves to
guickly eloss the valve on the recedence of
the column of water, and it also serves as a
buffer to reduce some of the wear on the parts
of the apparatus during the service thereof.
The check-valve 80 i provided with a gasket
or compressible facing 34, which is held in
place by means of the washer 35 and a screw
36, the latter passing through suitable holes
in the washer and the gasket and einbedded
in the check-valve.

'Tn Fig. 3 of the drawings I have shown a
valve which is made of rubber or other elas-
tie material, and in this type of valve the

spring and the gasket are- omitted, although -

the elastic valve 59* is made in one plece with
a stem 388, that is slidably fitted in a guide-
tube 82°%, Whlch is attached to the lower eox-
tremity of the bolt or rod 11. This valve is
simpler and cheaper than that shown in Fig.
1, and on theinflowof watersaid valvemoves
freely in an upward direction and is adapted
to be compressed, 3o as to afford plenty of
roown for the free ingress of water into the
chamber 10,

The discharge-pipe may be united or cou--

pled to the shell 9 in the usual way, so as to
have communication with the air-chamber 10,
thus resembling an ordipary or common hy-
Araulie ram; but in Fig. 2 I have shown a
peculiar form of the base which makes pro-
vision for the attachment of two or more
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drive-pipes. The base.is adapted to be pro-
vided with a zeries of offstanding discharge
branches 39 40, which are showu as extend-

ing in opposite directions from the tubular

member 6 and leading from opposite sides of
the vertical shell 9, said branches having
threaded onter ends 41 for the attachment of
the proper number of discharge-pipes. Itis
evident, however, that only one discharge-
pipe may be coupled to one of the branches,
and in thig event the other branch is adapted
to be closed by the application of a threaded
cap to the nut 41, sald cap preventing leak-

age of water from the ram and affording a-

eonvenient means for drawing off the water
from the chamber 10 and the discharge-pipe
when it is desired to ent the apparatus out of
service.

The operation of theram is similar to other
well-known machines of its class; but the ac-
tion of the cut-off is about as follows: The
ball-shaped valve being in proper position,
the colnmn of water is admitted and at once
drives the ball to its seat, the latter suddenly
checking the moving colitmn of water. The
recoil of the column at once allows the ball to
roll down the inelined tabe untii it is ecanght
by the returning carrent, the ball-valve being
again forced to its seat, so that the action is

ropeated indefinitely. During the recoil of |

the column of water due to the check it re-
ceives by the seating of the valve the pressure
of the column overcomes the resistance of the

check - valve and some of the water passes.
into the echamber 10, so as to compress air

therein, the same recoiling and forcing the
water through the discharge pipe or pipes to
the proper height.

It will be noticed that the inclination of the
waste-pipe to the tubular branch 6 may easily
be varied by adjusting the swiveled elbow 20,
and this adjustiment of the elbow on ihe in-
clined pipe may be effected by pushing the
parts to one side or the other, thereby mov-
ing the inclined pipe more or leéss to an in-
elined position, such adjustment of the in-
clined pipe taking place without the employ-
ment of adjosting screws or springs. The
angular disposition of the inelined waste-pipe
to-the horizontal tubular member ¢ deter-
mmines the namber of pulsations which may

- be secured in the moving column of water,

55
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‘dred per minute or less,

and by raising the inclined pipe to its highest
limit afforded by the eibow 20 the number of
pulsations ean be redaced to asg low as fifteen
per minnte, while the adjustment of the pipe
toward thehotizontal position allows the nuin-
berof pulsations to beincreased up toone hun-
The employment of
the elbow having a bend of twenty or thirty
degrees does not materially defiect or retard
the movement of the column of water to any
appreciable extent as compared with other
rams, wherein the current is deflected to at
least ninety degrees,thuserabling the column
of water {o recover sooner, thereby striking
more strokes per minute, and consequently

3

raising a greater volnme of water with the
saIme energy.

Changesin the form, proportion, and minor
details of the parts may be made without de-
parting from the spirit or sacrificing the ad-

‘vantages of my invention, and I therefore re-

gorve the. right to make such alterations as
fall within the scope of the invention as de-
fined by the annexed claims.

70

75 .

Having thus deseribed my invention, I -

claim as new and desire 1o securs by Letters
Patent—

1. Inahydraulicram, thecombinalion with
2 drive-pipe and a valved controlled reser-
voir, of an inclined waste-pipe in commani-
cation with said drive-pipe and shiftable to
different angular positions relative thereto,
and a waste-valve operable in said inelined
waste-pipe. , :

2. Inahydraulicram, the combination with
a drive-pipe and a valved air-chamber, of an
inclined waste-pipe in communication with
said drive-pipe and shiftable to different an-
gular positions relative thereto, and having
a soeat ab the discharge-opening in the waste-
pipe, and a spherical valve fitted in the waste-

pipe to roll or travel therein and adapted to

be moved by the colamn of water againstzaid
seat of the waste-pipe.

8. Inahydraulic ram,the combination with
a drive-pipe and a valved air-chamber, of an
olbow having a swiveled connection with said
drive-pipe, an inclined waste-pipe united to
said elbow and adjustable therewith to dif-
ferent positions relative to the drive-pips,
and a wuste-valve operablein said waste-pipe.

4. Inahydraulic ram; the combination with
a drive-pipe and a waste-valve, of an air-
chambered shell communicating with said
drive-pipe and confined in place by a single
bolt or rod, a yoke to which said bolt or rod
is attached, a sleeve secured to the bholt or
rod, a check-valve controlling the eommuni-
cation between the drive-pipe and the air-
chamber and having a stem fitted slidably in

8¢
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said sleeve and the spring actnating against

said check-valve and held in place by the
sleave.

5. Inahydraulie ram, a base having an np-
standing flange, and a tnbular member made
integral iherewith, said base having a series
of discharge branches, one of whichis adapted
to be closed by a suitable eap, ecombined with
a shell fitted to the base, a yoke extending
upwardly from the base and fitted in the shell,
a single bolt attached to the shell and the
yoke,a drive-pipe coupled tothetnbular mem-
ber,and an inclined waste-pipe having a valve
and adjustably connected to the other end of
the tubular member.

In testimony whereof I.have signed my
name to this specification in the presence of
two sabseribing witnesses.

JOHN ALEX. SNAVELY, .

Witnesses:

T, F, K1pD,
A. L, SNAVLEY.
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No. 753,560.

Patented March 1, 1904,

UniTeED STATES PATENT OFFICE.

GEORGE H. EARLE, JR., OF BRYN MAWR, AND GEORGE B. SHAINLINE
OF WAYNE, PENNSYLVANTA.

HYDRAULIC HAM. '

SPECIFICATION forming part of Letters Patent No, 753,560, dated March 1, 1904.
.&ppliua.tio‘n filsd. April 27,1908, Berial No. 154,638, (No model.)

To all whom it may concert.:

Beitknown thatwe,GEORGE H. Farig, Jr.,
residing at Bryn Mawr, in the county of Mont-
gomery, and GrEorGE B, SHAINLINE, residing
at Wayne, in the county of Delaware, State
of Pennsylvania, citizens of the United States,
have invented certain new and useful Improve-
ments in Hydraulic Rams, of which the fol-

.lowing is a specification,

Our invention has relation to a hydranlic
ram, and. in such connection it relates to the
construction and arrangement of parts consti-

tuting such a ram. In devices of this class, |

wherein the flow of a stream of water into the
ram was depended upon to elevate the water
from the source of supply into a container or
reservoir and to maintain the water in the
container or reservoir under pressure, itsome-~
fimes happened that the flow-of water into
the ram became impaired and its foree so re-
duced that the plunger-valve upon the intake-
pipe could not be operated, and hence no flow
or force could be exerted to lift the water into
its reservoir.

The principal objects of our 1nvent1qn are,
first, to so construct and rearrange. the ‘plun-
crer-valve of the intake-pipe that it may be
readlly adjusted sccording to the flow of water
into the intake-pipe, whereby upon a diminu-
tion of said flow the plunger-valve inay stﬂl
be operated to close the ouilet from the in-

talte-pipe and to permit the inflowing water

to deliver its blow upon the ram proper, and,
second, to 50 reconstruet and rearrange the
water-lifting valve in the air-chamber of the
ram proper as to utilize to the fullest extent
the lifting power from the blow of the inflow-
ing water and to minimize the tendency of the
water-lifting valve to become impaired, dis-
arranged, or broken,

The nature and scope of our invention will
be more fully understood from the following
description, taken in connection with the ac-

‘companying drawing, forming part hereof,

and which illustrates in longitudinal section
a hydraulic ram embodying mam features of
my present invention.

Referring to said drawing, @ represents the
intake-pipe,into whmh the water froma brook,

stream, or impure source flows. Upon the
‘pipe a, intermediate of ifs inlet and discharge
ends, is formed a seat , of preferably oval
shape, having a central opening &’ of circular
outline. The seat b may be of brass or.other
suitable material and is bolted ‘or otherwise
secured to a flange ¢’ upon a correspondingly-
shaped opean‘ in the pipe @. The flanged
opening a',:seat b, and opening & in the seat

5o

55

| constitutes an outlet or overflow for the jm-~

pure water in the pipe ¢ during its reflex 6o
movement in said pipe «. A planger d,
shaped to fit the interior of the seat-plate &
and having an upper surface &', ada ted to

‘bear against and to close the openingd’ in said

seat f, is suspended from a rod e, preferably 65
screw-threaded atitsupperend and fraversing
the opening & of the seat b, so as to hold the .
plunger d within the pipe @ below the seat . .
The rod ¢is made, preferably, of metal and de- -
pends from one end of alever or arm #,which 70
is supportéd in a fulerum 7 intérmediate of
its ends by means of a bracket or standard /%,
preferably supported by the pipe . On the
free end of the lever 7 isa movable or adjust-
able counterweight #°,  The fulcrum 7" of
the lever Fis arranged eccentrically on the
standard £, so that the ‘énd fromi which the
rod ¢ is suspended is normally in a lower po-
sition than the counterweight #* This ar-
rangementinsures the lowering of the plunger
d, and hence the opening of the seat &, when
the plunger ¢ is not elevated by the inrushing
water in the pipe . Arranged upon the rod
2 above the seat 5is a plate g, preferably bell-
shaped, adapted to be adjusted up and down
upon the rod 4 to either approach the open-
ing & in the seat & or to recede therefrom.
The water escaping from the seat d isadapted
to strike this plate g with varying force, ac-
cording to the distance the plate g is above
the seat # and according to the force of the
water flowing into the pipe @. The plate ¢
acts as a governor and enables the plunger ¢
to drop below current. or flow of water. By
moving the governor-plate ¢ up or down upon
the rod d, according to the variations in the
flow of water into the pipe @, there will be se-
cured an upward thrust upon the governor-
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plate ¢, thereby raiging the plunger & to en-
able it to seat itself in the seatd. Thus if the
force of the water in the pipe ¢ is insufficient
to lift the plunger & then the plate ¢ is ad-
vanced on the rod ¢ toward the seat & until the
force of the escaping water exerted upon the
governor-plate g assists in lifting the plunger
d property to the seat &,

The reservoir or container %, wherein water
under pressure is to be stored, has at its base
acheck-valve &', arranged to permit water and
air to be forced from the spring-water cham-
ber m into the reservoir k and to prevent are-
turn of water from said reservoir % into said
spring-water chamber sn. The chamber s is
formed of metal and in one of its walls is ar-
ranged a check-controlled a:tr-mlet m'. The
cl1a.mber n has also an inlet w* for spr ing or
pure water, Within the chamber m is closely
fitked a box-shaped valve p, of metal or rigid
material. The sides of the box-valve p are so
arranged that when the valve-box p is raised
its sides cut off or close the water-inlet w*and
the air-inlet 72'. The box-valve p normally
closes the discharge end of the inlet-pipe a,
and when water flows into said pipe & with
the plunger & closed it delivers upon the base
of the box-valve » a blow sufficient to raise
the box-valve p and to force the water in the
chamber . under pressure into the reservoir
or container £. The water from the reservoir
% is led away through an opening #* to the
place where the water is to be used. In the
hase of the pipe ¢ is arranged a catch-basin ¢,
into which dirt or sediment may fall and from
which it may be remove,d through a valve-con-
irolled opening o',

Having thus described the nature and ob-
jeets of our invention, what we claim as new,
and desire to secure by Letters Patent, is—

1. Ina hydraulic ram, asming-water cham-
ber provided with a water-inlet and an ajr-
inlet, a reservoir arranged above said chamber
and having a valve-conirolled inlet, a box-

753,560

shaped valve arranged within said chamber,
an intake-pipe arranged below the base of the
valve of said chamber and having between its
inlet and discharge an overflow-opening pro-
vided with a seat, a plunger-valve adapted to

engage the seat of said opening, a rod trav-
ersing the seat and opening and carrying said
plunger-valve, a lever-arm from one end of
which said rod is suspended, and a bell-shaped
governor-plate adjustable on said rod toward
or away from said seat.

2. Inahydranlic ram, a spring-water cham-
ber, an inlet for water to said chamber, an air-
inlet for said chamber, a reservoir arranged
abovesaid chamber, a valve-controlled inletar-
ranged to permit water to flow only from the
chamber into the reser voir, a box-shaped valve
arranged within the chamber, said valve
formed of rigid materiel, and an intake-pipe
arranged below the base of said valve so that
theinflowing water may strike upon said base,

3. In a hydraulic ram, an intake-pipe hav-
ing an overflow-opening and a delivery end, a
plunger arranged within the pipe and adapted
when elevated by the water in the pipeto close
the overflow-opening, a governor-plate codp-
erating with the plunger and arranged outside
the pipe above the overflow-opening, means
for adjusting said plate toward or away trom
the overflow-opening, a spring-water chamber
arranged above the delivery end of the pipe,
and a box-shaped valve of rigid material ar-
ranged 1n said chamber, the bage of said valve
normally resting upon the delivery end of said
mtake—plpe

In testlmony whereof we have hereunto set
our signatures in the presence of two subserib-
ing witnesses.

GEORGE H. EARLE, Jr.
GEORGE B. SHAINLINE.
‘Winesses:

Eva 8. Havman,
Jamms WaRK.
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vide a ram with an escape-valve opening or

necessary to examine or repair the check-

‘ment of parts hereinafter’ described, illus-

No. 758,259,

Patented April 26, 1904,

UnrTeDp STATEs PATENT OFFICE.

JAMES M. KLINE, OF BEAVERTOWN, PENNSYLVANIA.

~ HYDRAULIC RAM,

SPECIFICATION forming part of Letters Patent No. 758,259, dated April 26, 1904,

Application fled Angust 17, 1003,

To all whom it may concern: - _
Be it known that I, James M. KrIvE; a citi-
zen -of the United States, residing at Beaver-

Pennsylvania, have invented a new and useful:
Hydraulic Ram, of which the following is 8/
This invention relates to improvements in
hydraulic rams. =~ I '
-~ One object of the invention is to provide a
ram in which the escapé-valve is adjustably
weighted, so that a resistance to the closing
movement may be altered in accordarice with
the volume, pressure, or head of the water.
-~ A further object of the invention is to pro-

port the area of which may be readily ad-
justed in accordance with the volume 6f water.
- A still turther object of the invention is to
provide & ram in which 3 volume of impure
water, such as the water of & running stream,

a spring, to a honse or other point of consump-
tion, : SR - o

A still further object of the invention is to
provjde a hydraulic ram with an air-chamber
that may be readily detached should it become

valve, and it may be held in place by means
of a small yoke and a single set-screw. - .

A still further object of the invention is to
provide a ram in which the entrance and dis-
charge ports are arranged on the same hori-
zontal line, so that the head of the water on
entering will serve to assist in discharging the
water, and all unnecessary waste of pressuré
or force will be prevented, -

‘With these and other objects in view, as will
more fully hereinafter appear, the invention
consists in the novel construction and arrange-

trated in theaccompanying drawings, and par-
ticularly pointed cut in the appended claims,
it being understood .that varicns changes in
the form, proportions, size, and minor details
of the structure may he made without depart-
ing from the spirit or sacrificing any of the
advantages of the invention. _ '
In the accompanying drawings, Figure 1 is
a longitudinal sectional elevation of a hydrau--

Serial o, 160,780, (o model) -

lic ram-constructed in accordance with the in-
vention. ° Fig. 2 is a detail perspective view

of the escape-valve; its port, and carrying-

lever. Fig. 3 is & similar view of the main
check-valve and its cage.. Fig. 4 is a detail
section of a portion of the air-chamber, show-

ing‘the pivot-sockets of the air-dome-clamp-

ing yoke: o _

Similar numerals of reference are employed
to indicate corresponding parts throughout
the several figures of the drawings. -~

The entrance-chamber 1 of the ram commu-
picates in the usual mannper with the air-
chamber 2, and between these two chambers

-is a check-valve 3 to prevent the backflow of

water. As the main portion of the ram is

.formed of rough cast metal, which would pre-

vent the direct application of a valve with ex-
pensive finishing, a separate valve-seat 4 is
formed of a ring of metal of a shape corre-
gponding to the cross-sectional contour of the
inlet and provided with edrs or lugs 5, having
sunitable openings for the passage of securing-
holts. The valve proper is formed of a suit-

-ably-shaped piece of léather and is provided

with a weight-plate 7, that serves in part to

maintain the valve member in proper position,

and said plate is confited in place by a suit-
able bolt 8, extending through the valve and

.through a small metallic plate 9, atranged at

theé inner face of the valve and entering the
inlet when the valve is closed. _
The. valve proper may be formed of a piece
of leather or othér suitable material, and its
upper end is somewhat contracted in width
and is bent over an upper flange 10 at the up-
per portion of the stationary base of the ram
and is confined in place by a bol$ 11, that also
extends through the upper end of a plate 12.

‘This plate forms a valve-cage and is held in

proper spaced relation to the valve by means
of lugs or fingers 13, that rest against the in-
ner wall of the-air-charmber, the plate pre-
venting excessive opehing movement of the
valve. : .

- The water-chamber 1 is provided with a
vertically-disposed flange 15, defining an open-
ing 18, which may be of rectangular or other
form, and on this flange is seated a cover 17,
that may be bolted or otherwise secured to
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the ears or lugs projecting from the flange,

and said cover-plate is preferably disposed at’

an angle to the horizontal in order that the
action of the valve, which at times covers
openings in the cover, may be made more uni-
forrn and regular. The cover 17 is provided
with a number of openings 18 and has a revo-
luble regulating-disk 19, provided with simi-
lar openings 20.

The disk is provided with. a pair of arcuate
slots 21, throngh which pass bolts 22, the con-
struction permitting rotative movement of
the disk to an extent sufficient to secure the
regular adjustment of the -openings, and by
tightening the bolts the disk may he locked
in any desired position.” This feature is im-
portant in that it permits of the adjustment
of the device in accordance with the quantity

of water, and this prevents the waste of wa-

ter in dry season or where a spring 01 other
source of supply is limited. -

The escape-valve 22 is. formed of a thick
dislt of rubber carried by 4 bar 23, that ex-
tends through a central opening formed in
the disk 19 and the cover 17, and. the main
body.of the bar being hollow and adapted to
receive a slidable weight 24. The rear end

of the bar extends through a collar 25, formed

at the upper end of an arm 286, the lowerend
of said arm having trunnions 27, adapted to
suitable bearings in blocks 28, that are car-
ried- by the rearwardly-extended portion of
the cover-plate 17 for convenience in manu-
facture. The hollow bar 23 is locked in the
steeve or collar 25 by means of . a pair of set-
serews 29, while the weight is held in any
position to' which itmay be adjusted by means
of a set-screw 30, passing through a threaded
opening in the sleeve. or collar. and an auxil-
jary opening. in the hollow bar 23. This
weight may be adjusted in order that.greater
or less resistance may be offered to the closing
movement of the valve, and thus.govern the
speed of operation of the ram and the pres-
sure imparted to the water, so that the water
may beelevated to a greater or less height. ..

The air-chamber hasa removable dome 31,
that is seated-on the upper flange of the body
portion or box of the air-chamber and isheld
in place by means of a yolke 32. The lower
ends of the yoke are turned inward and are
received insuitable openings in opposite sides
of the body portion of the air-chamber, while
the upper or.central portion of the yoke has
a threaded opening for the reception of a set-
screw 33, which bears against the top of the
dome and foreces the same firmly against its
seat, a suitable packing-ring 34 being intro-
duced between the dome and flange in. order.
to form an au-mght Joint.

The eduction-pipe 35 is arranged ina d1~
rect horizontal line with a water-supply pipe
36, so that the course of the water entering
the water-chamber and from thence passing
to the air-chamber may be in a direct line
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with the discharge and all of its power util-
ized, the. force of the flow being added to
some extent to the reactionary force due to
the expansion of air in the dome 31 in order
to check the water through the pipe 35. The
casing is pr -ovided with an opening 87, through
which air is admitted to renew the supply in

‘the air-chamber,

In the operation of the ram as thus far de-

scribed the water entering the chamber 1
Airst escapes past the valve 99 and then in the

usual manner closes said valve and forces
open the check-valve 3 and passes quickly
into the -air—chamber,.eﬂ’ecting the admission
of the air and the subsequent expansion of
the air. closing - the valve ™3 and forcing the
water to the eductlon-plpe 35..

In carrying out the present mventlon, es-.
pecially where the water is to be used for

drinking purposes and where the supply is
limited, it is designed to utilize a hody of im-
pure-water for pumping purposes. . It often
happens, that a spring. or similar source of
pure-water supply is adjacent to a running
stream the power of which would be sufficient
to force the spring-water to the point of con-
sumption, while the quantity of water in the
spring would not be sufficient for the pur-
pose. In such cases the less desirable or im-
pure water may be made to force the spring-
water without waste to the. point of consump-
tion. This is accomplished by tapping into
the air-chamber 1 a teed-pipe 40, communi-
cating with the spring, and the water from

. the spring flows through this pipe to the wa-

ter-chamber a.constant stream, a checl-valve

41 being introduced in the pipe.in order to.

prevent backflow at any time, The purer
water will fill the space from a point inter-
mediate of the escape-valve and the pipe 40

to the eduction - pipe 35, while the impure.

water entering through the pipe 36 will not
mingle therewith, and the foree or head of
both bodjes of water is utilized in pumping
the spring-water through the pipe 35.

In the starting of the operation it may be
assumed that the two bodies of water enter-
ing through the pipes 38 and 40 will both
flow in the direction of the escape-valve 22,
but owing to the superior volume of impure
water & comparative proportion of the spring-
water will escape, but the inflow will be suffi-
cient to prevent the purer water from passing
beyond the pipe 40.. The usual operation will
then follow at regular intervals, the escape-
valve being closed, and the water in the cham-
ber.1 will be moved in the direction of the air-
chamber 2, opening the check-valve 3 against
the pressure of air in the chamber 2. Itisonly
the spring-water, however, which enters the
air-chamber, Ontheclosing of the check-valve
3 and.the regurgitation of the water the small
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body of spring-water left in the water-chamber

will tend to force back the impure water, and
both bodies of water will, as before, flow in
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the direction of the escape-valve. The supply-
pipesare so proportioned as to prevent inter-
mingling of any of the impure water with the

spring-water, and this can only occur where
the volaume of spring-water is less than the

pumping capacity of the ram. The amount
of water utilized may be adjusted by means

" of the valve 92, and the speed of operation of

15

the ram and the pressure exerted on the wa-
ter may be readily adjusted by shitting the

weight 24 in the hollow bar 23.

Having thus described the invention, what
is claimed is— : :

1. In a hydraulic ram, an escape-valve, a
hollow bar carrying said valve, a pivotally-
monnted arm having a clamping sleeve or

collar for engaging said bar, a slidable weight

- for which said hollow bar forms a housing
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and in which it is longitudinally adjustable,.

and a set-screw carried by the sleeve or col-
lar and extending through an opening in the

bar to engage and lock the weight in adjusted’

position.
9. Inahydraulicram, a water-chamberhav-

ing an escape-valve opening, a ported cover- |

plate for the opening, an escape-valve adapted
to seat against the under side of said plate, a
pair ot spaced bearing-boxes carried by the
plate, an arm having trunnions adapted to
said bearing-boxes, a sleeve or collar carried
by the arm, a hollow bar clamped to said
sleeve or collar and connected to the valve, a

" glidable weight adapted to said hollow bar and

35
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a clamping-screw for holding said weight in |

adjusted position. _ .

3. Inahydraulic ram, a water-chamber hav-
ing a top wall provided with openings for the
escape of water, an npwardly-closing escape-
valve adapted to seat against the inner sur-
face of the said wall, a carrying-rod tor said
escape-valve, a ported regulating-disk held
against the outer surface of the wall and ad-
justable thereon to vary the effective area of
the escape-ports, both the regulating-diskand

&

the upper wall having central bpeniﬁgs for

the passage of the escape-valve carrying-rod,

and means for locking the regulating-disk in

adjusted position. : _
4. In a hydrauli¢c ram, a water-chamber, a
detachable ported cover-plate forming the up-

45
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per wall of the chamber, said plate being pro-

“vided with a plurality of escape-ports and
having an approximately central opening, an®

escape-valve adapted to seat against the inner
face of the plate, a ported regulating-disk for

55

adjusting the effective area of the escape--
ports, said regulating-disk being arranged on -

the upper surface of the plate and being pro-
vided with a pair of diametrically-opposed

arcuate slots and having a centrally-disposed-

openingalining with the opening of thecover-
plate, guiding and locking bolts extending

-through the arcuate slots and tapped into the

[i%a)

cover-plate, said bolts forming guides for the -

movement of the disk-valve, and an escape-

‘valve carrying-bar extending loosely through.

the central openings of the disk-valve and

cover-plate.

5. In a hydraulic ram, a box or casing di-
vided into a waterschamber and an air-cham-
ber, a ring arranged around the opening be-
tween the two chambers and forming a valve-
geat, a flexible valve adapted o the seat and
connected at its upper end to the wall of the
air-chamber, a weight-plate secured to the

lower portion of thevalve and serving to hold -

65
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the same in proper position, and an auziliary -

plate having a plurality of studs or fingers

and forming a cage for the valve, substantially -

as specified. : : .

- In testimony that I claim the foregoing as
my own I have hereto afixed my signature in
the presence of two witnesses. :

_ JAMES M. KLINE. -
Witnegses: - T

ALFRED SmrrH,
S. A. WETzZEL. -
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UNITED STATES

Patented August 16, 1004,

PATENT OFFICE.

ERNEST H. FOSTER, OF NEW YORK, N. Y.

HYDRAULIC RAM.

SPECIFICATION forming part of Letters Patent No. 767,516, dated August 16, 1904,
Application filed January 26, 1903, Serial No. 140,457, (No model.}

To all wihom it maiy concern:

Beitknown that I, Ernest H, FosTrr, a citi-
zen of the United States, residing at New York,
county and State of New Yorlk, have invented
certain new and useful Improvements in Hy-
draulic Rams, of which the following is a
specification, reference being had to the draw-
ings accompanying and forming part of the
SamMe.

Heretofore in the manufacture of rams of
large size and power it has been found that
the working or waste valve gives out after the
apparatus has been in use bug o comparatively
short time. This is due to the great unbal-
anced or unsupported area necessary in a work-
ing valve of large size, on account of which
the shock of sudden closing exerts a sirain
which the valve cannot long sustain. Inorder
to overcome this difficulty, so that rams of
large size may be zonstructed which will have
as long life as the less powerful ones now in
use, I have devised a waste-valve which with
large capacity has very small. unsupported
area.

My invention, which consists of the novel
features and combinations more particularly

pointed out in the claims, is illustrated in the

drawings, in which—

Figure 1 is a section of a ram having my
improved valve. Fig. 2 is atop plan view of
the valve. Fig. 8 is a section on line 3 3 of
Fig.2. Figs. 4 and 5 are section and plan, re-
spectively, of a modification. '

The drive-pipe 1 is of any convenient form
and is connected in the usual manner with an
air-chamber 2, having suitable valves 3,

In lieu of the customary single escape or
worlting valve T use a double arrangement
consisting of a pilot-valve 4 and a main valve
5. The pilot-valve consists, preferably, of a
disk 6, adapted to fit a seat 7 and carrying a

vertical stem 8. The opening and closing of .

this valve differs in no way from the opera-
tion of the ordinary waste-valve; but it is
much smaller than would be required for a
ram of the size on which it is used. Inorder,

‘therefore, to compensate for its small size, 1
employ another valve 3, closed not directly

by the friction of the escaping water, but by
the pilot-valve.
_ The valve 5 consists of a gridiron-plate 9,
sliding in suitable guideways formed by the
flanged plate 10 on the upper side of the drive-
pipe and preferably adjacent the pilot-valve,
Immediately below the sliding plate 9 are simi-
lar openings in the drive-pipe, as shown, to
register with those in the plate 9. The plate
carries a bail 11, having conneeted thereto a
jointed connecting-rod 12, which latter is con-
nected to one arm of a bell-crank lever 13,
pivotally mounted on an arm 14. The other
arm.of the bell-eranlk is connected to the ver-
tical stem 8 of the pilot-valve,

It will be readily understood from the fore-

going that by means of the screw-thread de-

vices 15 on the end of the rod 12 the relation
between the pilot-valve and the plate-valve
may be so adjusted that when the former is
opened by the fall of pressure in the drive-
pipe the latter will move forward, so as to

‘bring the two sets of openings into regis-

ter. The water in the pipe 1 now has ample
means of escape through the openings 16 17,
When the flow through 18 has attained a suf-
ficient momentum, the pilot-valve closes sud-

“denly in the usnal manner, closing, by means

of the connecting-levers, the plate also, after
which the water enters the air-chamber. Thus
it will be seen that while the valves for the
waste are of large capacity they are so con-
structed as to have very small unsupport-
ed areas. Consequently the impact of the
water as they are closed is sustained without
danger of the valve giving way. Atthesame
time they may be made comparatively light
in weight, thereby effecting an appreciable
economy in manufacture. The pilot-valve
being operated by a volume of water much
greater than is sufficient merely to close it,
develops enough power to actuate the valve
5 with certainty—that is, the latter is not
too heavy a load to prevent the system from
always operating. On the other hand, the
load is sufiicient to dampen or check the speed
of the pilot-valve in closing, so that the shoclz
and consequent strain is considerably reduced
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without materially affecting the efficiency of
the engine.

The operation of the modified form shown
in Figs. 4 and 5 is essentially the same as the
foregoing. In this form a rotary plate-valve
17 is substituted for the sliding plate, having
a crank-arm 18 and eranls 19, which latter is
connected to the bell-crank lever by the rod
20, Thus the opening and closing of the
pilot-valve will rotate the other to cover or
uncover the corresponding openings 21 in the
drive-pipe.

It is obvious that my invention is capable
of many embodiments other than the one de-
scribed, and therefore I do not consider my-
self limited thereto. For example, other
forms of valves might be used or other means
of operatively connecting the two together,
or the pilot-valve might be arranged to oper-
ate a plurality of main valves. Many other
variations will readily suggest themselves to
the engineer or any one skilled in this art.

Therefore what I claim is—

1. In a hydraulic ram, the combination of
a drive-pipe, a pilot waste-valve, a second
waste-valve, and means connecting said valves
whereby said second waste-valve is operated
by said pilot-valve, as set forth.

2. Inahydraulic ram, the combination with
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a drive-pipe, of a pilot-valve operated by the
liguid in said pipe, and a sceond valve oper-
ated by said pilot-valve, as set forth,

3. Inahydraulic ram, the combination with
a drive-pipe, of a pilot-valve operated by the
liquid in said pipe, a second valve, and a sys-
tem of levers connecting said valves whereby
the pilot-valve actuates the second valve, as
set forth.

4. In a hydraunlic ram, in combination, a
pilot-valve, a drive-pipe having a series of
openings therein, a plate having openings cor-
responding to the openings in the drive-pipe
movably mounted on saic pipe, and mecans
whereby the operation of the pilot- valve
moves said plate to throw its openings in and
out of register with the openings in the drive-
pipe, as set forth.

5. In a hydraulic ram, in combination, a
drive-pipe, a pilot-valve having a stem, a bell-
crank lever attached therete pivotally mount-
ed on said pipe, and a second valve connected
to said lever, whereby said pilot-valve oper-
ates said second valve.

ERNEST H. FOSTER.
Witnesses:
S. 8. DuNmaMm,
Wn. H. Carer.
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UNITED STATES

PATENT OFFICE.

ALFRED H. FRANCFORT, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO
NIAGARA HYDRAULIC ENGINE CO., A CORPORATION OF PENNSYL-

VANIA.

AIR-FEED FOR HYDRAULIC RAMS.

Ko, 835,855,

To all whom it may coneern:

Be it known that I, AvrrED H. FRANCFORT,
o citizen of the Umted States, residing. at
Jersey Cit%r, in the county of Hudson and
State of New Jersey, have invented a new
and Imﬁroved Air-Feed for Hydraulic Rams,
of which the following is a full, clear, and ex-
act description.

My invention relates to hydraulic rams,
the same residing particularly in the means
for feeding air to the air-chamber for main-

- taining a constant air cushion or pressure

5

20

therein.

As is well known, in this class of devices
the pumping action of the water is effected
against a cushion of air in an air-chamber,
and unless air be constantly supplied to such
chamber that which was originally contained
therein will be absorbed by the water, and
the pumping
against a solid unyielding body, Various ex-
pedientshave beentesorted to for feeding air

- to the air-chamber of ahydraulic ram, most of

25

them depending for their action upon the re-
ductionin the pressure after the blow has been
struck by the water, the said reduction in
pressure serving to draw in through a suitable

. orifice a small quantity of air, which upon
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the next stroke is forced up into the air-
chamber, Tt is necessary, however, that the
quantity of air thus admitted be very ac-
curately regulated, and the size of the open-
ing or orifice must necessarily be adjusted
for every machine which is installed on ac-
count of the varying conditions under which
different machines are called upon to operate.
My invention s designed for the produc-
tion of an air-feed for hydraulic ramsin which
the quantity of air admitted -after each
stroke thereof may be controlled with abso-
lute accuracy and without danger of clogging
any of the ports or orifices. It is also de-~
signed for the purpose of providing such an
air-feed in which danger o¥ drawing the air-
bubble back into the impetus-valve chamber
is reduced to a minimum and the danger of
forcing the air-bubble out through the pas-
sage t%rough which it entered is absolutely
prévented. ' e
The details of the invention will hereinafter
appear, ahd that which I regard as new will
be set forth in the claims. :

In the drawings forming part of this speci-

fication, Figure 1is a plan view of a hydraulic

Specification of Letters Patent.
Application filed Angust 21, 1905, Serial No. 274,902,

bodyi
| io longitudma

action will then be effected

Patented Nov. 18, 1906,

my improvements. Fig. 2
section of the same. Fig. 3
is a transverse section on the line 3 3 of ¥ig.
2, and Fig. 4 is a similar view showing an old
form of construction upon which my inven-
tion is an improvement.

Like reference-numerals indicate like parts
in the different views.

The casing of the hydraulic ram shown is
provided with a valve~chamber 1 for the im-
petus-valve 2, a valve-chamber 3 for the
main valve 4, and a passage 5 between said
valve-chambers. The air-chamber 6 is se-
cured to said casing above the main valve 4
and has leading therefrom a delivery-pipe 7.
The drive-pipe 8 enters the casing at a point
beneath the impetus-valve 2, as clearly
shown. : .

- All of these parts are old and well known,
being substantially the same as the corre-
sponding parts shown in the patent to

mith, No. 748,113, dated December 29,
1903& and the operation thereof is well under-
stood. .

The air-inlet, through which airis admitted
for maintaining the pressure within the cham-
ber 6, is ordinarily located in the passage 5
between the valve-chambers 1 and 3. A
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common form of such device is illustrated in -

Fig. 4 of the drawings, in which, as will be
seen, the upper wall of the rectangular pas-
sage § is provided with a tapering screw-
threaded opening, into which a-plug 9, having
a correspondingly - shaped screw - threaded
cone-shaped head, is adapted to fit. This
plug has a port 10 therein, which extends up-
wardly from its central point and communi-
cates with a transverse port 11. To regulate
the admission of air with the plug 9, it 1s nec-
essary to serew the same into the upper wall
of the passage 5 to a greater or less extent,
and thus cut off by the wall of said passage
a greater or less part of the port 11. It will
be obvious, however, that if the plug 9 be
screwed In to its greatest extent and the de-
vice is adapted to admit air a certain pre-

détermined portion of the port 11 will be ex--

poséd. - The size of the passage through the
plug 9 therefore cannot be decreased, as
said plug had been screwed in to the limit of
its movement. If it be desired to increase
the size of the passage through said plug, it
is necessary to unscrew the same partially
from the opening in the wall of the passage 5;
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but in-this -onse -the outer screw-threaded |
walls of said plug are removed from the walls

* of the opening in which it fits, and conse-
c’lLuently a leak takes place around said plug. |
he same is therefore very deficient n pro-
viding for the accurate regulation of the air-
supplby to the passage 5. Moreover, as this |
plug 9 is located in the top wall of the pas-
sage 5 there is always a tendeney to force
to back the bubble of air which-enters through:
the ports 11 10 through the same passage.

. This defeatsthe very purpose of the air-feed.
-~ By my invention, rwhich is: most: ‘clearky
v illustrated in Fig. 3 of the drawings; these ob-
rs jectionsare entirely overcome. -l em loy a-
- plug 12, baving a screw-threaded cone-s aped.
end which is adapted todit a correspondingly--
_ishaped screw-threaded. opening in:the side{
wall of the rectangular. passage .5 -between

40 the valve-chambers 1-and 3. ' 'This:opening
" in said'side:wall is Jocated a short distance
.. beneath the top of said passage. -The plug:
"1 1%isprovided with a central aperture or port:
 13atitsinner end.and withanenlarged screw-
25 -threaded axially-arranged opening 14 in line
swith, the port.13.
" A shoulder. 15 is formed at the'meeting- |
. point of the port 13:and opening 14,-and a
transverse port 16, intersecting ﬁle.¢opening
30 14;is also provided in the plug 12.

.i*‘it.ting‘:within the opening 14 in-said plug
.. is an adjustingsscrew 17, having a:head 18.
i..thereon-and provided-with a jam-nut .19, by |
- »mneans of-which it may be locked in adjusted:
45 position. The inner end of the screw 17 is-
_adapted to engage the shoulder 15 to cut off
. entirely the passage for air.through:the plug |
© 12-and is -ada&)ted te be moved, as shown in::

- Fig. 3 of the drawings, to a position -opposite:
4o the: transverse port 16:for the purpose of
- regulating :the size of the passage through:
w1said plug. ~The inner-end of said serew isicut-
. oft isquare, so.that an annular passage-be-.}
.. tween: it-and the inner wall of the opeming 14-
45 18 avoided, which would: be produced .when.
. -the ordinary form of .needle-valve is:-em-.
. ployed. | These annular:. passages sare ob-1
.jectionable in.that: clogging is much more .
“apt to occur: when they are formed. .-The:
so.plug 12.is:somewhat elongated in order:that.

it may - project out to-a point where: ready
«-access may be had thereto. . It is also pro- |

. vided with a semicircular shield or guard 20,
held in place by the jam-nut- 19; the said

s¢ shield being provided for the purpose of-cut-
- ting off the port 16 from the waste water
- escaping-through. the passage controlled by~
«:the valve 2. ithout the provision of this.

. sh'eld:there is dan%er of the passage through-
6o the plug 12 being filled with water and that
- wpon the reaction of the ram water will be:

. ..gucked in through the port 13 instead of-air.:
Now it will- be: observed that alk:that is
-necessary to do in order to apply my device
65 is to:screw the cone-shaped end of the plug

.pecessary to remove the same.

.{Bhown in Fig. 4.}

-An.opening ‘is thus-
gir may be admitte
size ¢f this-opening;

‘takes place a.small

-jmpetus-valve, main

~tending through one
passage, :the isaid - plug: having longitudinal
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12 into the threaded opening in-the side wall
of the passage 5, and once in place 1t is never
It .may be
screwed up just as tight as may be desited,
which canliot be done in the case of plug 9.

" When a tam is first installed, it is neces-

sary to cut off the supply of air altogether un-

til “sufficient pressure has been generated
within the air<chamber 6. With my device

“this may be done by simply screwing up the

serew 17 until the inner end’thereof- comes

.into . engagemient ‘withthe shoulder 15.

When sufficierit- time has elapsed: for #:body

-of waterito have accumulated inthe chamber
-6 beneath the-air at theupper part of said
_chamber, the screw 17 is move

outwardly

until it-assumes. s, positionisubstantially as
shown in Fig. 3 of the drawings;:where the
transverse port 16 is.partiall ‘aaneovered.
: roduced: through which
to thespassage 5. hThe
however;will:neeessarily
e conditions under whichithe

vary with

.rawn is-operated; Comsequéntly:the adjust-
1 ment can-never be:finally. made:

until:after

.installation.: When once-mhade,-1t: remains
permanently: - Afteradjustment of: the serew

17 therefore. the jam-nut 19 is turned:and

| the screw locked in. position.

: »The port 16 is cut o -from rthe overflow-

tion in-the :pressureiswithin:the.passage 5
quantity ef air-is drawn
in “through-the:ports: 16:and’ 13 in-a-well-
known: nranner.- - This.small quantity of air
invthe form of a bubble rises to:thertop oftthe
passage 5 out of line:with the innerend of:the
port 13,.and .consequently.scamnot:arpon:the

- next. stroke of the mam: be forceds back
Athrough:

] the-ports 13-and 16. = Onhsthe:gther
hand, it is:forced:up. throngh the:.vakve-
chamber 3 intoithe air-chamber.6-and serves
toiTeplenish:such air in said:charaber agmay
be absorbed by the watertherein:: Said air-
buhble is:also prevented from being sdrawn
hack into ‘the valveschamber 1y from:which

it might be-forced out:thrdugh the:wopemng
‘controlled by-the impetus-valve 2. by fthe
vertical wall' 21;.which supports the.dia-

phragm 22. .
* Having now:described my invention; what

I claim is—

1. Inia hydraulic ram; having cthe usual

tween-the same, a:plug secured torand ex-
df-the'side walls of: said

and transverse ports, a regulating-screéw-for

.controlling. the passage:through: said: ports, &

shield -embracing said:plug:for. .cutting: off
said transverse ports fromr the waste:water

and a jam-nut on said serew for preventing
_the-turning movement: thereol; the« said: nut

valve and.passage be-

70

75

pifa)

85

qo

95

.water~from the iwalve 2, and upon “back-
Kick?” orTeaetion of:the ram whenraTeduc-

100

ich

110

115

12¢

12!

5




835,855 : 3

acting upon said shield for holding the latter
in place. '

2. In o hydraulic ram, having an impetus-
valve, a mamn valve and a passage connecting
the same having s horizontal portion therein
an air-feed extending through the side wall of
the horizontal portion of said passage at a
point below the upper end thereof, and a
wall in the horizontal portion of said passage

between said air-feed and the chamber of 10

said impetus-valve, as and for the purpose
set forth. o
In witness whereof I subsecribe my signa-~
ture in the presence of two witnesses,
ALFRED H. FRANCFORT.
Witnesses:
Wu. M. STOCKBRIDGE,
Francis OBer.
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UNITED STATES PATENT OFFICE.

JOHN NORTHEY, OF C-‘H.RISTUHURCH', NEW ZEALAND.

PULSATING VALVE FOR HYDRAULIC RAMS.

No. 841,568,

Specification of Letters Patent.

Patented Jan.15, 1907,

Application filad September 18,1905, Bevial Ho. 378,878,

To all whom {4 may conecern:

Beit known that I, Jorx NoRTHEY, a sub-
ject of His Majesty the King of Great Britain
and Ireland, residing at 34 Kilmore street,
Christchurch, in the Provincial District of
Canterbury, in the Colony of New Zealand,
have invented certain new and useful Im-
1Jr0vement-s in Pulsating Valves for Hydrau-
ic Rams, of which the ?ollow‘ing is a specifi-
cation.

The invention relates to hydraulic rams;
and its ebject is to provide a pulsating valve
which shall be practically nioiseless and also
0 so construct said valve and its casing that
it may be readily applied to existing rams.

According hereto E) employ a disk valve,
which is hinged upon a screwed stud passing
through the valve-casing, so that a nut
thereon may bhe removed to enable the valve
{o be taken out of the casing.

The heat of the valve is preferably of rub-
ber to deaden sound.

The return throw of the valve is regulated
by a set-screw passing through the casing
and adapted to engage with a tailpiece pro-
jecting from the wvalve. A stud passing
through the valve has a projection which ex-
t-end.s%Jeyond the casing and is employed to
hold the valve up to its seat when it is de-
sired to stop the ram. The valve is ar-
ranged at an inclination, with its hinge up-
permost, and a balance-weight is employed
in the form of a tapering washer or otherwise
which overcomes the tendency of the valve
to remain closed. . The walls of the casing
may be regularly cylindrical or curved.

Referring to the accompanying drawings,
Figure 1 is a side elevation of a ram with my
valve attached, and Fig. 2 is a vertical cen-
tral sectional elevation of the valve and cas-
ing.

The disk valve 1 has the rubber face 2,

adapted to close the opening 3 in the casing
4, which has a flange 5, adapted to be con-
nected upon the flange 6 of & hydraulic ram
of ordinary construction. The valve has a
hinge 7, which is pivoted upon a pin 8, ex-
tending laterally from a screwecIIJ stud 9,
which passes through the valve-casing and is
secureg in position by a nut 10. The tail-
piece 11, extending from the hinge, engages
with a stud 12, which is screwed through the
casing and secured by a lock-nut 13. A bal-
ance-weight 14 is secured to the under side
of the valve by a stud 15, which passes
through the rubber face, the valve, and the
balince-weight and has a nut 16 upon its
end. A projection 17 from the stud is used
to hold the valve up to its seat when it is de-
sired to stop the ram.

What 1 cfaim, and desire to secure by Let-
ters Patent of the United States, is—

A pulsating valve for hydraulic rams com-
prising in combination, a casing having a
discharge-opening, a metal disk valve hinged
upon a screwed stud passing through said
casing, a rubber face upon said valve adapted
to close said opening, a tailpiece projecting
from thehhing]i cir' the valvg,, 8 set-screw
passing through the casing adapted to con-
tact ?v%th saidgtﬂ,ilpiece, anﬁalam?e-weight se-
cured to the under side of the valve, and a
stud passing through and securing together
the valve the rubber face, and balance-weight
and having an extension projecting beyond
the casing by which the valve may be held

‘substantially as specified.

In testimony whereof I have signed my
name to this specification in the presence of

two withesses.
- JOHN NORTHEY.
Witnesses:

A. H. Harr,
L. Roy SMITH.
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UNITED STATES PATENT OFFICE.

ALFRED H. FRANCFORT, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO
NIAGARA HYDRAULIC ENGINE COMPANY, A CORPORATION OF

PENNSYLVANIA

HYDRAULIC RAM.

No. 845,402

Specification of Letters Patent,

Patented Feh. 26, 1907,

Application filed November 17, 1905, Serlal No. 287,839

To all whom U may coneern.:

Be it known that I, ALrrep H. Frawce-
FORT, a citizen of the United States, residin
at Jersey City, in the county of Hudson an
State of New Jersey, have invented certain
new and useful Improvements in Hydraulic
Rams, of which the following is a full, clear,
and exact description.

My invention relates to hydraulic rams.

The main purpose of the invention is to
improve the main valve or gate of the ram so
that it will work efficiently under all condi-
tions and with a minimwmn shock or jar of
impect. :

A further object of the invention is to de-
vise a form of valve for hydraulic rams in
which the moving part shall be of very light
and strong consfruetion and in which the
seat shall be sufficiently heavy towithstand
the movewments of the valve thereagainst.

A still further object of the invention is to
provide & valve which shall operate in a ve
guick and abrupt way so as to check the col-
urnn of fluid in the ram with a maximum de-
gree of suddenness.

With these and other objects in view my
invention consists in the construction, com-
bination, location, and arrangement of parts,
all as will be more fully hereinafter set forth,
as shown in the accompanying drawings, and
finally particularly pointed out in the ap-
pended claims.

In the drawings, Figure 1 is a side eleva-
tion, partly in section, of a hydraulic ram em-
bodying the principles ofy my invention.
Fig. 2isa detnﬁ sectional view of the valve.

As o general principle it may be stated
that the pressure obtainable from a hydraulic
ram is roughly proportional to the sudden-
ness with which the fluid colwnn is checked
therein. Inasmuch as the closing valve or
gate is itself closed by the fluid-pressure, the
suddenness with which it closes can be in-
creased by enlarging the area acted upon by
such fAuid-pressure and diminishing the
weight so that the inertia of the parts to be
moved is lessened. In carrying out my in-
vention I adopt both of these features, and I
further secure the additional advantage that
by & less weight of the valve and moving
parts I greatly reduce the shock of impact of
the valve against its seat. In the usual
forms of valves for hydraulic rams the shape
of the valve renders it structurally weak, and

it has been customary to make it larger and
more massive in order to secure greafer
strength; but the increased size is accom-
panied by a corresponding increase in weight
and inertia, 30 that the valves hitherto used
have been sluggish in action and destructive
to both valve and seat by virtue of such
great inertia. In my present invention I in-
crease the strength of the valve, not by mak-
ing it more heavy, but by modifying its form
into one which is capable of withstanding
large strains,

A feature of my invention insures a per-
fect closure of the valve in spite of sand or
other articles in the water or fluid acted upon.
For this purpose I provide a yielding washer
or ring, which the valve engages in closing.

Referring now to the drawings, 1 indicates
the casing, having a main central chamber 2
and an inlet-pipe comnection 3, through
which the fluid is admitted from the drive-
Pipe.

4 indicate supporting-legs, which may be
integral with the casing 1, so as to firmly hold
the latter in an upright or any desired posi-
tion. '

Communicatinf% with the central chamber
2 is the main valve or gate (broadly desig-
nated as 5) and an equalizing-chamber 6,
which has any number of check-valves 7 to
preclude the escape of liguid impelled
therein.

8 indicates the usual sir-valve which is
emp]ofred in this class of apparatus to supply
a small quantity of air to the fluid so as to
compensate for that absorbed by the water
in the equalizing-chamber 6.

Referring now more particularly to Fig. 2
of the drawings, I have indicated in detail
the construction of the main valve or gate 5.
The casing 1 has a flange 9, with bolt-holes 10
annularly spaced around the same. 11 de-
notes an additional flange or collar, having
bolt-holes 12, similar to the Dbolt-holes 10
above mentioned and which can be placed in
alinement therewith. The collar 11 has an
internal neck portion 13, the construction of
which will later be more particularly de-
seribed.  Extending through the alined bolt-
holes 10 and 12 and projecting upward there-
from are & plurality of bolts or studs 14, which
have shoulders 14’ and threaded ends 142,
upon which are screwed the nuts 15, so as to
firmly clamp the collar 11 to the flange 9 and
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‘of the valve element and the manner in which
it is actuated to secure & very sudden closure

be hereinafter stated.
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maintain the studs 14 in rigid relation. 16
indicates a cap which forms the main valve-
seat and which is firmly held in position by
nuts 17. The nuts 17 are screwed onto the
threaded extremities 14% of the- studs 14,
which are passed through alined holes in the
cap 16 for this purpose. In this way the cap
16 is rigidly held above and parallel to the
neck 13, above refesred to.  While I consider
this method of supporting the cap 16 as a
practical and desirable one, I do not desire
to be limited or restricted thercto, simce
other ways of supporting the cap are equally
I will now describe the features

and a very abrupt cutting off of the liquid
fluid. 20designates the valveelement, which
T have shown in the form of a tubular skeli
21 with integral flanged edges 22 23. The
flange 22 is conveniently cisposed in a plane
normal to-the tubular shell 21, while the
flange 23 has been shown as kaving a special
form codperating with the valve-seat, as will
24 indicates a spider,

which may Le formed of arms integra}w:ith
the shell 21 and projecting from a central lmb
25. The hub 25 has a central hole therein,
through which passes a guiding-stem 26,
axially¥ projecting from the cap 16. . 27 de-
Lead at the lower end of the stem 286,

by which the downward movement of the
valve is limited, and 28 indicate adjusting-
nuts upon the stem by wkich its effective
length below the cap is varied so as to regu-
late the stroke of the valve to any desired de-
ce. The flange 22, previously described,
1s of a diameter to clear the walls of the cham-
ber 2 by a small space sufficient to permit a
slight flow of water therethrough under cer-
tain. conditions, and at the limit of upward
movement of the valve the flange 22 comes
into engagement with the neck 13, above
supple-
mental valve-seat. 29 denotes a packing-
washer or gasket wlich may be imposed Le-
tween the parts so as to insure against grains
of sand in the fluid from preventing proper
closure of the valve. The yielding character
of the material used permits it to give
slightly and allow room for any foreign parti-
cles which may be cauglt between tie valve
and seat in closing. In practice I make the
opening of the neck 13 of such a diameter as
to just clear the outer wall of the shell 21,
although this is not essential. 380 indicate
a plurality of holes or openings spaced
around the neck 13 and located above the
flange 22. I regard these koles or openings
or some equivalent thereof as an important
feature of the invention, since by their use I
secure. 8 much more rapid and eflective
checking of the liquid current than would
otherwise be 1)ossibﬁe‘ The size, shape, and
number of such openings is immaterial, and,

845,402

if desired, they may e in the form of recesses
or notches on the inside edge of the neck
memher sufficient to permit a proper flow of
liquid therethrough. The cap 16 has its
lower face or surface 31 shown as formed in
a special way, so as to deflect the stream of
fluid which moves thereagainst tangentially
and outward, so as it will escape freely. In
other words, tl:e liquid current has a passage
of substantially umform section and without
any skarp turns or curves therein to traverse
in its flow through the valve, wkich is a com-
mon and serious defect of valves now in use.
For tkis purpose I make such swface of a
generally conical form, the cone elements
Leing shightly curved, kowever, so as to give
a flaring rather than a true cone outline.
It may. however, be otherwise shaped.
Tle axis of the cone corresponds to the axis
of the valve member 20, so that the latter is
capable of seating against an annular zone or
ring upon the conical surface, and in order to
make a proper seating engagement I form
the flange 23, above mentioned, of a conical
or flaring outline, so that it will accurately
engage and register with the opposed cone
surfaces of the valve-seat. The particular
conical shape of the surface 31 of the cap 16
and of the corresponding surface of the valve
member 20 presents certain advantages, but
is not essential to the effective operation of
tle device. 32indicates an annular packing-
ring or gaslet inset into a recess in the con-
ical face 31, which serves to cushion the im-
pact of the valve and also insure efficient clo-
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sure in the same way as the washer 29 above -

described. 34 indicate a plurality of holes
or openings which are spaced annularly
around the valve-seat 32 and extend outward
through the cap.

The operation is as follows: The valve
member 20 normally lies at its lowermost
position, as shown in Fig. 2, with the hub 25
resting upon the head 27 and a free opening
or space between the valve-face 33 and its
seat 32. Under these circumstances the
liquid from the drive-pipe passes into the
chamber 2 and freely outward through the
valve, where it overtlows and escapes. As
the fluid continues to escape its velocity be-
comes greater and eventually the combined
pressure against the flange 22 and the frie-
tion through tlie valve 20 is sufficient to

raise the valve, which thereupon moves

toward its seat. As the valve moves up-
ward all the liquid above the flange 22 is
free to escape through the holes 30, and the
valve being of very light construction rap-
idly closes with great suddenness. As tfle
valve-face 33 approaches its seat the liquid
between the opposed surfaces is free to
escape through the passages 34, so that at no
time in its stroke is the movement of the
valve impeded. By reason of the space be-
tween the flange 22 and its wall the liquid is
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free to pass therethrough until the final in-
stant of closing movement. In practice as
the valve approaches its seat the flow through
the openings 30 becomes greater until the
entire current is suddenly checled by the
complete closure of the valve. 1In this ac-
tion tle resistance of the fluid behind the
flange 22 is largely compensated by the pres-
sure of the upward jets through the holes,
which jmpinge against the flange 23 and
assist the closing movement of the valve. It
will be seen that when the wvalve is -opened
the conical face 13 of the cap 16 deflects the
liquid from its axial direction, so that it is
free to flow away, but practically the entire
surface friction of the moving liquid is effect~
ive fo exert a closing pressure upon the valve
member. The latter is thereby impelled
with considerable foree, and in view of iis
light construction it acquires a very rapid
mmovement, The impact strains are in the
direction of greatest strength in the valve
member—namely, along the elements of its
cylindrical walls—and the flanges 22 and 23,
in addition to their functions previously
stated, serve as strengthening-ribs and fur-
ther insure against breakage of the valve.

It will be observed that the hydraulic
pressure at the mmoment of the closing im-
pact is-borne by the interior cylindrical walls
of the valve and the bottomn face of the valve-
seat, and this pressure is therefore applied in
amanner best adapted to receive it—mnamely,
in the direction of greatest strength of the
valve member—along the archof its eylin-
drical outline. A valve-seat can be made as
strong and heavy as is necessary, since this
part has no movement and it is amply ableto
resist any hydraulic pressure which is brought
sgainst 1t in the checking action.

What I claim is— '

1. In a hydraulic ram, a gate or valve hav-
ing a main valve-seat, a neck portion consti-

- tuting a supplemental valve-seat, and a hol-
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low velve member movable within said neck
portion and provided with a flange adapted
to engage said neck portion when the valve is
closed.

2. In a hydraulic ram, a gate or valve hav-
ing a main valve-seat, a neck portion consti-
tuting s supplemental valve-seat, and a hol-
low valve member movable within said neck
portion, the upper end of said valve member
codperating with the main valve-seat and the
lower end thereof provided with a flange co-
operating with the supplemental valve-seat.

3. In a hydraulic ram, 2 casing having 2
chamber with an opening therein, a valve-
seat opposite said opening, a hollow valve,
provided with a flange, controlling the pas-
sage through said opening and vertically
movable therein, means for guiding said
valve, and a supplemental valve-seat with
which the flange on said valve codperates.

4, In a hydraulic ram, a valve or gate hav-

ing & main valve-seat, a neck portion consti-
tuting o supplemental valve-sest, and 2 hol-
low velve member movable within said neck
portion and provided with a flange adapted
to engage the under side of said neck portion
when the valve is closed, a passage being pro-
vided for the escape of the water above said
flange when the valve member is moved to
its closing position. :

5. Ina hydraulic ram, a valve or gate hav-
ing a valve-seat with a conical face, & valve
member comprising & flanged cylindrical
shell codperating therewith and a supplemen-
tal seat against which the flange on said shell
closes.

6. In a hydraulic ram, a valve or gate hav-
ing a neck portion constitufing a valve-seat,
a cylindrical shell having a flange engaging
the under side of said neck portion, and a

second valve-seat having a conical face en-

gaging said shell.

7. In a hydraulic ram, a gate or valve hav-
ing a neck portion, a cap supported there-
from and having a valve-seat with a conical
face, and & hollow valve member guided by
said neck and movable against said seat, and
provided with a flange adapted to engage the
under side of said neck portion.

8. In a hydreulic ram, a gate or valve hav-
ing a neck portion, a cap having a conical
valve-seat supported therefrom, and a hol-
low valve having flanges engaging said neck
portion and seat,

9. In a hydraulic ram, a valve or gate hav-

ing a neck portion, studs projecting there-

from, a cap supported by said studs and hav-
ing a conical valve-seat, and a valve compris-
ing a flanged shell engaging said seat.

10. In a hydraulic ram, a valve or gate
having & neck portion, a valve-seat support-
ed axially thereto and having a conical face,
and a flanged shell guided to move axially of
said neck portion ageinst said valve-seat.

11. In 2 hydraulic ram, & valve or gate
having & neck portion, & flanged shell gurded
axially thereof, and a valve-seat fixedly sup-
ported in alinement with said shell an(?ra:{i&l
thereof, the flange on said shell engﬂ,a' ng said

el

| neck portion when the valve is clos

12. In & hydraulic ram, & casing having a
central chamber with an opening therein, a
cap supported opposite said opening and
having & stem projecting axially therein, and
a valve comprising & eylindrical shell guided
by said stem, and having a pair of flanges co-
operating respectively with the walls of said
casing, and said valve-seat. '

13. In a hydraulic ram, a valve or gate
having a neck portion, a valve-seat support-
ed in alinement therewith, openings bein
provided through said neck portion and sai
valve-seat, and a valve comprising a shell
having a pair of flanges adapted to engage
said neck portion and valve-seat.

14. In a hydraulic ram, a neck portion
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having studs radially projecting therefrom, &
cap supported from said studs and having
valve-seat upon its under face, a valve mem-
ber comprising a shell having a pair of langes
engaging seid peck portion and seat, said
neck portion and seat being provided with
openings for the escape of fluid imprisoned
thereagainst.

15. In a hydraulic ram, a hollow cylin-

845,402

drical valve having a pair of flanges, surfaces ro

engaged by said flanges, and- gaskets for
cushioning the impact between such parts.
In witness whereof I subsceribe my signa-
ture in the presence of two witnesses.
ALFRED H. FRANCFORT.
Witnesses:
AverEp W. PROCTOR, .
FRaNE 8, OBER.
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JOHN D. WEAVER AND WILLIAM H. WEAVER, OF BEAVERTOWN,
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HYDRAULIC RAM.

No, 846,075,

Specification of Letters Patent,

Fatented March 5,1907.

Applisation filed October 3, 1908, Serial No. 537,228,

To all whone it muay concermn:

.- Be it known that we, Jory D. WEAVER
and WirLiam H. WEAVER, residing at Bea-
vertown, in the county of Snyder and State of
Pennsylvania, have invented certain new and
useful Improvements in Hydraulic Rams, of
which the following is a specification.

Our invention relates-to new and useful
improvements in hydraulic ramzs; and it pri-
marily has for its object to provide a ram of
a very simple and effective construction in
which the escape-valve mechanism iscapable
of various adjustments, so that the resistance
to the closing moverent of the valve may he
varied in accordance with the volume, El‘es-
sure, or head of water to enable a long, short,
or intermediite stroke to be obtained.

Our invention also has for its object to pro-
vide an improved construetion of hydranlic
ram in which the escape-valve port can Le
increased or diinished in area to any pre-
determ'ned degree, depending upon the vol-
e of water in use.

Aggin, tur invention has for its object to
provide an escape-valve and codperating
niechanism therewith of such nature and

-character as to operate to cause a uniform

and continuous operation of the ram, the en-
tire parts being so arranged that they will
quickly and eflectively serve their intended
purposes. '

Our invention has for its object to provide
an improved means for attaching the air-

chamber to the ram-bed so that the same

can be removed for cleaning purposes or re-
pairs, as may be desired,

Gencrically our invention resides in a ram
having a water or ram chamber, at one end of
which an sir-chamber is removably held, the
ram chamber or bed having a transverse par-
tition beneath the air-chamber to form an
inlet and exit channel to and from the air-
chamber, the inlet-channel being controlled
by a one-wayflap-valve. At the other end of
the ram or bed chamber the inlet-pipe is con-
nected, and theram-chamber is provided with
an outlet or escape port, the size of which is
controlled by an apertured valve-ring clos-
able by an escape-valve that 13 mounted on
one end of a balance-beam, which in turn is
fulerumed in bearings on a supporting mem-
ber that is adjustably held on a stationary
bracket connected to the ram-bed, The
balance-beam is provided with an adjusting-

screw and with a balance-spring and adjust-
ing-serew therefor, the end of the balance-
spring codperating with an adjustable anvil
on an extension-bracket secured to the main
supporting-bracket, that in turn is secured
to the ram-bed.

The principal portion of our invention re-
sides in the escape-valve and its controlling
mechanism.

With other objéets in view than have been
heretofore speeified our invention cornprises
certain novel construction, combination, and
arrangercent of parts, all of which will be
first described in detzil and then be spe-
cifically pointed out in the appended claims,
reference being had to the accompanying
drawings, in which—

Fioure 1 is a perspective view showing our
invention. Fig. 2 is a central vertical longi-
tudinal section thereof, showing the position
of the parts when the balance-beam is ad-
justed to have its fulerum-shaft midway its
ends. TFig, 3 is a detall longitudinal section
showing the adjustment of the parts when
the balance-beam has its fulecrum-shaft at
the nearest point to the valve-rod. Fig. 4is
a cross-section on the line 4 4 of Fig, 2. Fig.
5 is a cross-section on the line 5 5 of Fig. 2,
taken through the fulcrum of the balance-
heam. Fig. 6 is a detail perspective view of
the valve-seat-holding plate of the ram-bed
and its attached parts. Fig. 7 is a detail
perspective view of & series of wvalve-port
seats, showing different-sized outlet - aper-
tures. Fig. 818 a detail perspective view of
the control-spring carriage and its attached
parts.” Fig. 9 is a diagrammatic side eleva-
tion of a modified form of our invention,
Fig, 10 is a similar view of a further modifi-
cation of our invention,

Referring now to the accompanying draw-
ings, in which like letters and numerals of
reference indicate like parts in all of the fig-
ures, 1 designates the ram-bed, which is pref-
erably formed of a hollow cast-iron member
having its inlet end closed by a cap-plate 2,
which is provided with an inlet 22 for the op-
erating or feed water. At the end opposite
the inlet end the ram-bed 1 has its chamber
crossed by a dam or wall 1%, which divides
the ram-chamber into the main chamber 1®
and the outlet-chamber 1°, which communi-
cates at its bottom with the outlet or edue-
tion port 14, to which the offtake-pipe 3
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communicates. The inlet 2* communicates
with the supply-pipe 4 from the source of
water-supply which operates the ram. The
ram-bed has an annular fiap 1¢ at its rear and
a seat 1' to receive a gasket 5, upon which
the hollow bell 6, which forms the compres-
sion-chamber, is seated. The bell 6 is held
on the ram-bed by a rod, which is secured in
the dam or wall 1* and which projects
through the bell top to receive the nut 62,
washer 6", and ornamental ring and kunob 6°
and 64, respectively. The chamber portion
1° is in free communication with the Dbeli-
chamber 6, while the chamber 1° communi-

cates with the beli-chamber 6~ through a.
valve mechanism which comprises a valve-

plate 72, held over an aperture 1™ in the dam,
2 gasket 7° being interposed between the
plate 7* and the wall of the dain. The plate
7* has ears 7¢, to which the flap-valve 7 is
hinged. The flap-valve 7 has a heel: 7¢ to
limit its opening movement. The ram-bed
casing has an air-chamber aperture 8,
through which air passes to the reservoir to
supply the air-chamber whenever necessary.

In practice it sometimes occurs that a
spring or other source of pure-water supply is
adjacent a running stream the power of
which would be suflicient to foree the spring-
water to the point of consmnption, while the
quantity of water in the spring wonld he in-
sufficient for the purpose.  When such is the
case, the impurer water of the spring may be
made to force the spring-water to the point
of consumption without waste by tapping
into the chamber 1° of the ram-bed a feed-
pipe 7, wlich communicates with the spring

-and through-which the water from the spring

fows into the ram-chamber 1% in a constant
stream, a check-valve 9* being introduced
into the pipe 9 to prevent backflow at any
time.

The ramn-bed has an escape-opening 10, to
which is fitted a valve-seat-carrying plate 11.
The plate 11 is bolted onto the ram-bed by
serew-bolts 112, an intervening washer 12 he-
ing provided to effect a water-tight joint.
The plate 11 has a valve-seat aperture to re-
celve the valve-seat ring 12, which has a bev-
eled. edge 12° to seat on the heveled portion
11" of the plate 11 and which is serewed onto
the annular ring 13, held in a socket portion
11° of the plate 11, a washer 14 being pro-
vided between the plates 11 and 12 and the
ring 13.

In practice the valve-plates 12 are made
with Eiﬂ’erent—sized apertures 12%, so that a
plate having an aperture of the desired size
may be used, the size of the aperture depend-
ing upon the volume and pressure ol the op-
erating-water.

15 designates a slotted arm secured at one
end to the plate 11 and having a slot 15* to
receive the screw-bolts 16® of a bearing mmem-
ber 16. The bearing member 16 comyprises
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a base-plate 16P, through which the bolt 162
passes. From the outer ends of the plate 16*
pillars or ){osts 17 project upwardly and ter-
minate in half-bearings 172, which coéperate
with the bearing-caps 17° that are secured
thereon. A shaft 18 iz held in the post-bear-
ings and passes adjustably through a bal-
ance-beam 19, as shown. The beam 19 is
formed of a pair of parallel plates 19= 194,
spaced apart at their ends by spacing-blocks
192 194, the spacing-block 19¢ at the front of
the beam having a threaded aperture 192, as
indicated, for a purpose presently explained.

The valve-stem 20* is secured v the bal-
ance-heam. 19 af ils front end and projects
through the valve-anerture in the valve-seat
plate 14, the cone-shaped valve 20 being se-
cured upon the stem 20%, as indicated.

The halance-bean: 19 is provided with a
pluratity of apertures 10! toreceive the pivot-

‘hearing shaft 18, hefore referrad to, the shaft

18 being secured to the beam by nut-and-
serew connection, as indicated. A spacing-
collar 18 ig provided on the shaft between
the parallel bars of the kalance-beam 19.

21 designates a shding carriage that has
grooves 21* to receive the bars of the bal-
ance-beam and which is secured on the bal-
ance-beai by a screw-bolt 22, having a col-
lar 22* to engage the upper portion of the
beam. The carriage 21 has a threaded aper-
ture 21* to permit passage of the adjusting-
screw 22, which engages the anvil 229, as
shown.

To the carriage 21 is secured o leaf-soring
23, whose front end engages with an adjust-
able anvil-head 24* on a screw-rod 24°, that
is adjustably held in an extension member
25, that is screwed to the bracket 15 by a
bolt and nut that passes through the slot
therein. :

The tension of the leaf-spring 23 is regu-
lated by an adjusting-serew 26, that passes
through o sliding carriage 264, which has slot
portions 26" to receive the hars of the bal-
ance-beam 19, a nut-collar 26* being pro-
vided on the adjusting-screw 26 to loek the
same in- its adjusted positions. The rear
spacing-block of the balance-beam 19 is pro-
vided with a threaded aperture 19° to re-
ceive the adjusting-serew when it is desired
not to use the siiding carriage therewith.
Likewise the front adjusting-screw can be
passed through the averture 19¢ in the front
spacing-block of the balance-beam 19 when
it is not desired to pass it through the spring-
carringe.

InTfg. 9 wehave shown a modified arrange-
ment of our invention in which the valve-con-
trolling mechanism instead of being substan-
tially horizontal may be held into a substan-
tial vertical position, and in this form of our
invention we have shown the leaf-snring ad-
justed into a differcnt position than that
showit in Iig. 1 of the drawings, it being un-
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derstood that when the spring is arranged for
adjustment in the position shown in Fig. 9
that the extension-bracket must be longer
than that shown in Fig. 1. -~ |

In Fig. 10 we have shown a still further
inodification of our invention in which the
leaf-spring 23 is secured to the bracket mem-
ber 15 and has its free end engaging an anvil
bolt member on the balance-beam, the ad-
justing-screw being slidably mounted on the
bracket 15, and the extension-bracket shown
in the other ﬁgures of the drawing is omitted.

So far as deseribed it will be seen that
when connection is made with the spring-
water the purer water will fill the space from
a point intermediate the escape-valve and
the pipe that communicates with the spring
to the eduction-pipe 3, while the impure wa-
ter entering through the pipe 4 will not min-
gle therewith, andgthe force or head of both
bodies of water is utilized in pumping the
spring-water from the spring,

Instarting the operation O%my inventionig
will be ohserved that the two bodies of water
entering through the pipes 4 and the pipe 7
will both flow in the direction of the escape-
valve; but owing to the superior volume of
impure water a comparatively small propor-
tion of the spring-water will escape, but the

-inflow will be sufficient to prevent the impure

water from passing beyond the pipe 7. The
usual olperation will then follow at regular
intervals, The water rushing through the
induction-port 2* into the chamber 1° will
cause the escape-valve to close, while the
fresh water will rush into the air-chamber
through the flap-valve, and there compress
the air until all pressure is exhausted, there-
by causing dead or still water in the chamber
1b between the flap- valve and the escape-
valves, since the dead or still water is of no
kinetic force. The escape-valve will open
when the flap-valve closes, and the com-
pressed air within the compression-chamber
will force the water through the eduection-
pipe 3 until the compressed air within the
compression -~ chamber returns to normal
pressure.
allow 8 volume of water to flow, thereby
causing a repetition of the operation just
mentioned.

By reason of the adjustable features of the
balance-beam and its bearing the leverage
thereof can be varied, and by reason of the
adjustable spring-carriage the tension of the
leaf-spring can be likewise varied, and hence
the operative mechanism of the escape-valve
can be readily and easily adjusted to suit the
different requirements of the different users,
it being understood that the adjustment of
the balance-beam will vary with the force of
the water and the quantity of the water
available and as other conditions may re-
quire. :

From the foregoing description, taken in

The flap-valve will then open and )

8

connection with the accompanying drawings,
it is thought the complete construction, oper-
ation, and numerous advantages of our
invention will be readily understood by those
skilled in the art to which it appertains, and
we desire to say that many slight changes in
the detail construction, combination, and
arrangement of parts may be made without
departing from the spirit of the invention or
the scope of the appended claims,

What we claim is—

1. An apparatus of the class described,
comprising the combination with the ram
bed and chamber having an inlet and an
eduction port, and the compression-casing
having o compression-chamber, of an escape-
valve mechanism comprising a valve-seat-
carrying plate securable over the escape-
aperture of the ram-bed, a bracket projecting
therefrom, an adjustable bearing member
carried by the bracket, a balance-beam hav-
ing a shatt mounted in said besring member,
a valve-seat plate secured to said carrying-
plate, a valve codperating therewith and
connected with the balance-beam, and means
for adjusting the operation of the valve, sub-
stantially as shown and described.

2. In a hydraulic ram, the combination
with the ram-chamber, the compression-cyl-
inder and the escape-port, of a valve mech-
anism for controlling said escape-port, said
valve mechanism - comprising a pivotally-
mounted balance-lever, a bearing for said
lever and means codperating with the bear-
ing so that the bearing may be adjusted to
vactous positions to vary the fulerum of the
balance-lever, substantially as shown and de-
scribed.,

3. In a hydraulic ram, the combination
with the ram-bed and the compression-cyl-
inder, of an escape-valve mechanism com-
prising a valve-seat removably held over the
escape-aperture in the ram-bed, said valve-
seat having an aperture, a valve for closing
said seat-aperture, a balance-beam to one
end of which said valve is connected, a sup-
porting-bracket, a bearing member adjust-
ably secured thereto, a bearing-shaft for
said balance-beam held in said bearing mem-
ber, and means for adjusting the movement
of said balance-beam, substantially as shown
and described:

4. In a hydraulic ram, the combination
with the ram-bed and the compression-eylin-
der, of an escape-valve mechanism compris-
ing a valve-seat removably held over the es-
cape-aperture in the ram-bed, said valve-
seat having an aperture, a valve for closing
said seat-aperture, a balance-beam to one
end of which said valve is connected, a sup-
porting-bracket, & bearing member adjust-
ably secured thereto, & bearing-shaft for said
balance-heam held in said bearing member,
means for adjusting the movement of said
balance-beam, and fension devices coperat-
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ing withi-the balance-beam, substantially as
shown and described.

5. In a hydraulic ram, the combination
with the ram-bed and the compression-cylin-

_der, of an escape-valve mechanism compris-

ing a valve-seat removably held over the es-
gape-aperture in the ram-bed, said valve-seat

having an aperture, & valve for closing.said-

seat-aperture, a balance-beam to one eudl of
which said valve s connected, a supporting-
bracket, a bearing member adjustably se-
cured thereto, a bearing-shalt for said bal-
ance-beam held in said bearing member,
means for adjusting the movement ol saicd
balance-beam, and. adjustable tension: de-
vices: codperating with the balance-bemmn,
substantially as shown and deseribed.

6. An. apparatus of the class described,
comprising the combination  with the ram-

bed and the compression-cylinder, said ram-

bed and said compression-eylinder having
valved conmmunication, said ram-bed having
induction and eduction ports, and having an

escape<port, a valve-seat-carrying member
.detachably secured over said escape-port, an

apertured valve-seat carried by said carrying
member and detachably connected thereto,
a. valve for closing said seat-aperture, soid
valve having a stem projecting through saied
seat-aperture, u slotted bracket member se-
cured to said carrying-plate, a supporting
member having bearings and adjustably se-
cured tosaid slotted bracket, a balance-beam
having a shaft mounted in said support-bear-
ings, means for adjusting the balance-beam
shaft to various positions along the beam to

vary its fulerwm, an extension-bracket se-
cured to said first-mentioned bracket, an an-

vil secured to said extension-braclket, a slid-
ing carriage adjustably secured to said bal-
ance-beam, a'leaf-spring carried by the slid-
ing:carringe to engage the extension-bracket
anvil, means for adjusting the tension of said
spring, and means tor adjusting the stroke of
said balence-heam.

7. An: apparatus of the class- described,
comprising the combination with the ram-
bed and- the compression-¢ylinder, said ram-
bed and said compression-cylinder having
valved conununication, said ram-bed having
induction and eduction ports, and having an
escape-port, o valve-seat-carrying member
detachably secured over said escape-port, an
apertured valve-seat carried by said carrying
member and- detachably. connected thereto,
2 valve for closing said- seat-aperture, saicd
valve having-a stem projecting through said
seat-aperture, a slotted: bracket- member se-
cured to said carrying-plate, a supporting
member having bearings and adjustably se-
cured to said slotted bracket, a balance-beam
having ashaft mounted in said support-bear-
inigs, means for adjusting: the balance-beam
shaft to various pesitions along the beam to
vary its fulerum, an. adjustable extension-
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bracket secured to said first-mentioned
bracket, an adjustable anvil secured to said
adjustaiwle extension-bracket, a sliding car-
ringe adjustably secured. to said balance-
beam, a leal-spring carried by the sliding
carriage Tor engaging the adjustable exten-
sion-bracket anvil, means for adjusting the
tension of said spring, and means for adjust-
ing the stroke of said balance-beam,

§. The combination with the hollow ram-
bed having one end open; of a closure-cap for
said open end having an induetion-port, said
ram-bed having a dam near the other end
and an eduction-port, a compression-housing
removably secured over said dam, and hav-

7o
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ing valve communication with the inlet-

chamber of the ram-bed, said ram-bed hav-
ing an air-admitting aperture, and a supple-
mental induction-port and an escape-aper-
ture, u valve-seat-carrying plate removably
secured over sald escape-port, an apertured
valve-seat removably carried by said carry-
ing-plate, a valve for codperating with said
valve-seat having a stem projecting through
the aperture therein, a balance-beam secured
to said valve-stem, a shaft carried by said
balance-beam; a bracket projecting from said
ram-bed, o support having bearings to receive
the balance-heam shaft and adjustably se-
cured to- said bracket, a sliding carriage
mounted on said balance-beam; a leaf-spring
carried by said sliding carriage, a second slid-
ing carriage mount'ecT on said balance-beam,
means carricd by the second sliding carriage
for adjusting the tension of the leal-spring,
means for adjusting the stroke of the btﬁ-
ance-beam, and means carried by the bracket
for engaging the leaf-spring, substantially as
shown and described.

9. The combination with the hollow ram-
bed having one end open, of a closure-cap for
said open end having an induction-port, said
ramn-bed having a cTa,m near the other end
and an eduction-port, a compression-hous-
ng 1‘emovab]fr secured over said dam, and
having valved communication with the inlet-
chamber of the ram-bed, said ram-hed hav-
ing an air-admitting aperture and a supple-
mental induction-port and an escape-aper-

ture, a valve-seat-carrying plate removably

secured over said escape-port, an apertured
valve-seat removably carried by said carry-
ing-plate, a valve for codperating with said
valve-seat-liaving. a stem projecting through
the aperture therein, a balance-beam secured
to said valve-stem, o shaft carried by said
balance-beain, a bracket projecting from said
ram-bed, a support having hearings to receive
the baolance-heam shaft and. adjustably se-

cured to said bracket, a sliding carriage.

mounted on said balance-beam, a leaf-spring
carried by said sliding carriage, a second slid-
ing carriage mounted on said balance-beam,
means carried by the second sliding carriage
for adjusting. the-tensjon of the leaf-gpring,
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means for adjusting the stroke of the bal-

_ance-beam, means carried by the bracket for

engaging the leal-spring, saxd balance-beam
comprising a pair of parallel members and
sﬁacm -blocks secured between the ends
thereof substantially as shown and described.

10. The combination with the hollow ram-
bed having one end open, of a closure-cap for
said open end having an induetion-port, said
ram-bed having a dam near the other end
and an eduction-port, a compression-housing
removably secured over said dam, and hav-
ing valved communication with the inlet-

chamber of the ram-bed, said ram-hed hav-

ing an air-admitting aperture and a supple-
mental induction-port and an escape-aper-
ture, a valve-seat-carrying plate removably
secured over said escape-port, an apertured
valve-seat removably cairied by said carry-
in%-pla.te, 4 valve for codperating with sawd
valve-seat having a stem projecting through
the aperture therein, a balance-beam secured
to said valve-stem, a shaft carried by said
balance-beam, a bracket projecting from
said ram-bed, a support having bearings to

- receive the balance-beam shaft and adjust-

3o

35

40

ably secured to said bracket, a sliding car-
riage nounted on said balance-beam, a leaf-
spring carried by said sliding carriage, a sec-
ond sliding carriage mounted on said bal-
ance-beam, means carried by the second
sliding earriage for adjusting the tension of
the leaf-spring, means for adjusting the stroke
of the halance-beam, means carried by the
bracket for engaging the leaf-spring, said
balance-beam comprising a pair of parallel
members and spacing-blocks secured be-
tween the ends tﬁereoi, and said sliding car-
riages having grooves to receive the parallel
members, substantially as shown and de-
scribed.

-ing carriage mounte

11, The combination with the hollow ram-
bed having one end open, of a closure-cap for
said open end having an induction-port, said
ram-bed having a dam near the other end
and an eduction-port, & compression-housing
removably secured over said dam, and hav-
ing valved communication with the inlet-
chamber of the ram-bed, said ram-hed hav-
ing an air-admitting aperture and a supple-
mental induction-port and an escape-aper~
ture, a valve-seat-carrying plate removably
secured over said escape-valve, an apertured
valve-seat removahbiy carried by said carry-
ing-plate, a valve for codperating with said
valve-seat having a stem projecting through
the aperture therein,  balance-beam secured
to said valve-stem, a shaft carried by said
balance-beam, a bracket projecting from said
ram-bed, a support having bearings {o re-
ceive the balance-beam shait and adjustably
secured to sald bracket, a sliding carriage
mounted on said halance-bear, a leaf-spring
carried by said s]iding carriage, a second slid-

on said balance-beam,
means carried by the second sliding carriage
for adjusting the tension of the leaf-spring,
means for adjusting the stroke of the bal-
ance-heam, means carried by the bracket for
engaging the leaf-spring, said balance-beam
comprising a pair of parallel membérs and
spacing - blocks secured between the end
thereof, said sliding carriages having grooves
to receive the parallel members, said spac-
ing - blocks having threaded apertures to
receive adjusting - screws substantially as
shown and described.
JOHN D. WEAVER.
WILLIAM H. WEAVER.
Witnesses:
Craas. L. WrTZEL,
JoHN A. WETZEL.
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UNITED STATES PATENT OFFICE,

JOHN EMERY LESTER, OF BEATRICE, '\DBRASKA

HYDRAULIC RAM.

No. 868,194.

Specification of Letters Patent.

Patented Oct. 15, 1907,

Apylication filed Aprtl 9, 1906, Berial No, 310,842,

To all whom, it may concern:

Beit known that 1, Jouy EMERY LESTER, a citizen of
the Tnited States, and a resident of Beatrice, in the
county of Gage and State of Nebraska, have invented
certain new and useful Impwvements in Hydraulic
Rens, of which the following is & specification.

My invention relates to hydraulic rams and it is the
object thereof to provide a device of this charmcter suit-
able for use in running streanms of ouly moderate fall
where it is impossible to secure any considerable head
of water without damming the stream or running pipes
for long distances, and where it is desired io raise large
quantities of water for moderate heights, as in ivrigation
works.

Further objects of my invention mre to provide o me-
chanically-controlled swinging gate for stopping the
outlet from the supply pipe, which gate when open will
not restrict or impede the flow of water through the
pipe: to provide means for adjusting the mechanical
controlling means so as to vary the period of discharge
of the mechanism; and to provide means by which the
mechanism may be used for compressing air wheve it is
not desired for use in raising water,

Constructions embodying my invention are shown in
the secompanying drawings in which

TFigure 1 is a longitudinal section of the moclmnv:m
arranged for elevating water, Fig. 2 iz a plan view of the
same, [P, 3 is a detail transverse section on the line
y—x of Fig. 1, Fig. 4 i3 a detail side elevation of the
swinging gate, Fig. 5 is s detail plan view of the recipro-
cating lateh bar, Figs. § and 7 are detail longitudinal

sectiona showing the operation of the gate, and Fig. § is |

a detail showing the modification necessary to adapt the
mechanism for compressing air.

In the construction shown in Iig. 1 1 provide a cy-
lindrical supply pipe 1 which is placed in the stream of
tunning waler parallel with the general direction of the
current therein,  This pipe is so arranged as to be com-
pletely submerged and may be curied by floating
barges or, In shallow atrenms, laid on the hed of the
stream. The up-stream end of the pipe, shown in the
drawings as broken away, is left open but may be cov-
ored with screening of coarse mesh to exclude large ol-
structions and delwis therefrom. The lengih of the
pipe is varied according to the diameter thereof and the
varying condilions which may be met with in practice.
At the lower or down-streamn end of the pipe is placed
the gate chamber casing 2 which is of rectangnlar cross
section and preferably attached to the pipe T by a
screwed connection, asshown.  Wiihin the gate cham-
ber iz hiung the swinging gate 3 which is mranged to be
alternately opened and closed, as will be explained in
detail hercinafter.
valve chamber of whieh the lower part of the casing, 4
may be made integral with the gate casing, the upper
part of the valve chamber casing, 5, being bolted there-

Above the gate chamber is the |

‘e to the shaft 27 by the radius hars 31.

to and having thercon an upwardly extending neck 6
leading to the discharge pipe 7, as show.

The opening & between the gate chamber and valve
chamber is normally closed by the check valve 9 which
is retained in operative position by the vertical guides
i+ 10, When the valve is raised the stem 11 engages the
phinger 12 which is slidably retained in the nipple 13
on the casing 5. A spring 14 presses the plunger yield-
ingly dewnward and absorhs the shock occacwned by
the impoet of the valve stew thereon.

In the sides of the casing 2 adjacent the top thersof
are the pins 15 wlich extend into the grooves 16 in the
gides of the gate, as shown in Figs. 3 and 4, said pins
forming pivots on which the gate hangs, turns and
slides. Taszing throngh a slot in the bottom of the
casing 2 is the vertically reciprocal gate stop 17, the
same being guided by the downwardly extending
flanges 18 on the casing. The longitudinally reciprocal
lateh bar 19 extends along the upper side of the casing
2, passing through one of the notches 20 in the gate 3
and being guided by the loop 21 on the casing, as
shown. In 2 slot adjacent the inner end of the har are
the spring actuated latches 22, The said latches are
normally in the laterally extended position shown in
Fig. 5 but may be pressed inwardly so as to lie flush
with the sides of the bar 19 when passing through the
notch 20 during the forward stroke of the latch bar.
On each face of the gate adjacent one of the notches
20 are hooks 23 with which the latches 22 are adapted
to engage during the rearward stroke of the latch har.

The reciprocating gate stop and latch bar may be
actuated by any suitable mechanism connected there-
with and regulated to move the =same at the proper
relative periods. In the drawings the said devices
are shown as actuated by a small current- or paddle-
wheel 24 of ordinary construction.  On the pipe 1 back
ol the gate and valve chamber casings is secured the
sadidle 25 baving thereon the standards 26 carrying
boxes in which is journaled the ¢rank shaft 27. On
said shalt is a gear 28 which meshes with a pinion 29
on the paddle-wheel shaft 30, said shaft reing connect-
From the
shaft 30 the brace bars 32 extend diagonally rearward
and engage pins on the sides of the pipe 1, as indicated
by dotted lines in Fig. 1, several of such pins heing
provided so that by engaging the bars therewith the
paddle-wheel may be raised or lowered so as to dip more
or less in the water. Omn the ends of the shaft 27 are
the cranks 33 from which the connecting rods 34 extend
forward to the cross head 35 on the latch bar. Adja-
cent the cranks 33 are the eccentrics 36 of which the
rods connect with the rear ends of the walking beans
37 which are fulerumed on the sides of the casing 2 and
have their {ront ends connected with the gate stop by
the rods 38, as shown. The latch bar and gate stop are
thue operated synchronously and at o rate proportional
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1o the speed of the current in which the ram is placed,
ihe whee! 24 being adjusied by meanz of the brace bars
32 to dip in the water an amount suflicient to cause the

actuation of the devices at the most advantageous speed.

The operation of the gate will be obvious by reference
to Figs. 6 and 7. At the downward stroke of the gate
stop the lower end of the gate is released so that the
flow of ‘water from the supply pipe swings the same

forward as shown and indicated by the arrow in Fig. 6.
"The latch bar then heginning the rearward stroke, the

latches 22 engage the hooks 23, raize the gate to hori-
zontal position, and push the same back to the posi-
tion shown in Fig. 7. At the beginning of the forward
stroke of the latch bar the latches release the hooks on
the gate which then tends by its own weight to fall to
the vertical pesition, A flow of water having been
established through the gate ¢hamber during the time
that the gate was open and heing pushed hack by the
latch bar, the currenit through the chamber has a fur-
ther tendency to close the gate which, swinging for-
ward with the current, does not check the same until

. reaching the vertical position and striking the stop 17

‘in Tig. 7.

which meanwhile has been raised to the position shown
The flow of water through the sapply pipe
and- gate chamber being thus suddenly stopped, the
memenium of the water therein causez a pressure in the
gate chamber sufficient to raise the checlk valve 9 and
force a quantity of water into the valve chamber and
up through the discharge pipe 7. As the gate is turned
over at each operation thereof the stop 17 mnst extend
high enougl: to cover thé lower of the notches 26 and
prevent lealage of water through the same when the

gate iz elosed, the upper of the notches 20 being always |

closed by the latch bar.

It may be noted that owing to the rectangular forin
of the gate chamber its seciional area is greater than
that of the supply pipe, the diameter of which is equal
to the side of the chamber. - This increased area in the

. gate ¢hammber compensates for the slight reduction of
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fiow which would othérwize bé equzed by the gate
when open and in horizontal position, and a fow of
water may be established through the pipe and cham-
ber at a velocity egual to that of the current outside
the pipe.

Should it he desired to use the ram for compressing
air, an air chamber 39 is provided above the opening
8 in the gate chamber, the check valve 9 being omitied
and the gir chamber being provided with an inlet valve
40 opening to atmosphere and an outlet valve 4%
opening into a discharge pipe, as shown in Iig. 8. The
operstion in compressing air will be obvious, the water
alternately flowing up into the air chamber to force
the contents thereof out through the valve 41, and
falling back to the level of the streamn when the gate 3
is opened, thus admitting another charge of air inte
the chaniber 39 through the inlet valve 40.

868,194

Now, having described my invention, what T claini
and desire to secure by Letiers Patent is: -

L. In a hydvaulic vam, a supply pipe, o wasie outiet, a
pivotally hung gate adapted to close said outlet, said gate
when redeased being openable toward the outlet by pressure
of water from the supply pipe, and mofor-controlled mech-
anism for releasing the gate and for returning the same
to & position suelh that it may be closed by movement
toward the outlet. .

2 In a hydraulic ramn, 2 supply pipe, a waste outlet, a
pivetally hung gaic adapicd to close said outlet, a releas-
abla stop limiting movement of the gote toward the ountlet,
anid gate when reieased being openable toward the outlet
by presgure of water from the sapply pipe, & discharge
pipe, a valved connection between the same and the sup-
ply plpe, and motor-eontrolled means for releasing the
gate stop and for returning the gate to o pogition such
that it may close by awinging against the stop and toward
the cutlet. :

3. Tn a hydraulic ram, 2 subatantially horlzontal supply
pipe, o chamber connected therewith and having an outlet
in horizental alinement with the same, a gate for closing
sald ontlet, said zate having grooves (n the zides theraof,
plus entering 2aid grooves and forming pivots on which
the gate may turo and slide, a reciprocal stop for angaging
the lower part of the gate to limit movement thersof
toward the outlet, and mechanism for turning the gate to
horizontal position, sliding the same away from the outlet,
releasing the same to permit.it to swing against the stop
and releasing the stop to permit the gate to swing past
the same toward the outlet.

4. In a hydraulic ram, a sabstantially horizontal supy
pipe, & chamber connected therewith and having an outlet
in horizonial alinement with the samé, a gate plvotally
hung within the chamber and adapted to close the outlet
thereto, o vertically reciprocal gtop for limiting the swing
of the gate toward the ouflet, a bovizontally reciprocal
Iateh bar for tnening the gate fo open position and sliding
the same to a paosition sueh that a corrent of water

through the chamber will tend to close the gate, and mech- .

anism for synchronously operating the gate stop and laiteh
bar.

5 A liydraalic cam comprlesing a supply plpe submerged
in a running stream of water substantially parallel with
the general direction of the current fhereln, e discharge
pipe, 4 valved connection between the same and the supply

| pipe, & waste cutlet, a gate arvanged adjacent sald outlet,

said gate being hung to permit a longltudinal sliding
motion In ene direction and a swinging motion in the oppo-
site direction, and a releasable stop for interrupting the
swinging motion nf sueh position that the gate will close
the said outlet,
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6. In a hydraulic rawmn, a supply pipe, a waste outlet, a

chanber adjacent said outlet, a gate dizsposed within sald
cllamher, said gate heing hung to permit a swinging mo-
tion thereof from the supply pipe toward the waste outlet,
the gate during said swinging metion passing a posltion
at which it closes the outlel, a releasable stop for inter-
rupting the swing of the zsate at sach ¢losed posltion, and
leans for returning the gate to iis initial pesitivn Dby a
Jongltudinal shiding motion,

In testimony whereof T have hereanto subscribed my
name in the presence of two witnesses.

JOHN EMERY LESTER.

Witnesses i
Db, 0. BARNELL,
I. L. ARMSTRONG.
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UNITED STATES PATENT OFFICE.

ALFRED H. FRANCFORT, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO NIAGARA HYDRAULIC
ENGINE COMPANY, A CORPORATION OF PENNSYLVANIA,

HYDRAULIC RAM.

No. 881,314,

Specification of Letters Patent,

Patented March 10, 1808,

Application filed February 26, 1007. Serial No, 359,421, ) ’

To all whom it may concern: ,

Beit known that I, ALrrED H, FRANCFORT,
a citizen of the United States, residing at
Jersey City, in the county of Hudson and
State of New Jersey, have invented certain
new and useful Improvements in Hydraulic
Rams, of which the following is a full, clear,
and exact description.

My invention relates to hydraulic rams,
and particularly to several featurs of im-
provement therein by which it is rendered
more efficient in operation, and more simple
and durable in construction. :

- In hydraulic rams the fluid stream, the

ressure of which it is desired to increase, is
ed through a drive pipe into a chamber hav-
ing different outlet valves. These valves
operate to intermittently check the flow of
fluid in the drive pipe so as to obtain and
make use of an increased pressure arising

. from the momentum of the fluid. These

25

30

principles are well known and of universal
aplf‘lication in all rams.
he present invention relates to certain im-
provements in the valve mechanism by
which the flow of the fluid is checked more
abruptly in the drive pipe, and certain other
advantages obtained, which will be later more
particularly pointed out, '
With these objects in view the inven-
tion consists in the features of construction
and combination hereinafter set forth and

~ claimed.

35

40

45

50

In the drawings: Figure 1 is a perspective
view showing the general appearance of a hy-
draulic ram embodying the principles of my
invention; Fig. 2 is a sectional view of the
same; Kig, 3 is a view of the line ITI-ITT of
Fig. 2, looking downward; and Fig. 4 is a
section on the line IV--IV of Fig. 2.

In addition to the general principles above
outlined relating to the operation and effi-
ciency and which I desire to improve, there
are certain practical considerafions in the
use of hydraulic rams which give rise to an-
noyance and trouble. One such important

ractical consideration is the fact that the

ydraulic ram is almost constantly in opera-
tion and is generally located at a river bank,
or at some place where expert supervision is
not given, so that the movable parts gen-
erally become badly worn at the pivots and
journal bearings. When this occurs, the
ram does not work properly and the bearings

have to be renewed. In carrying out the
present invention I aim to avoid the use of
Journals or bearings which require attention
or lubrication. There is a further practical
feature to be obtained in all hydraulic rams,
and this is the introduction of a small body
of air into the pressure chamber along with
the water., A body of air is required in the
pressure chamber to keep the pressure equal-
1zed, and unless this air 1s constantly replen-
ished in the manner above mentioned, it will
be soon carried away by the fluid which
issues from the chamber. In some cases the
air has been supplied through a smell auxil-
iary valve, but in the present case I so form
the valves and parts that it is supplied in the
normal operation of the ram without any
speeial valve.

Referring to the drawings in which like
parts are designated by the same reference
sign, 1 indicates the base, and 2 the pressure
chamber of a hydraulic ram. The fluid is
admitted through the drive pipe 3, and
finally issues through the delivery pipe 4, to
the point where it is {0 be used. e base
1 contains -all of the valve mechanism for
controlling . the action, and it will be ob-
served that this base is located directly be-
neath, and in a sense forms an extension of,
the pressure chamber 2. I consider this
arrangement as an important feature of the
invention in that it secures a very compact
arrangement of the parts, and certain other
points of advantage which will later more

articularly appear. The base 1 of the ram
Eas an internal chamber 5, which is of eon-
siderably less size than the base, being nar-
row "an({' elongated, and in the line of the
drive pipe 8. This central chamber 5 is con-
venientlF})r constructed in this way by having
a web or partition 6, in the base which sur-
rounds such chamber 5. In this way there
are left two cavities 7, at either side of the
chamber 5, and one of these cavities 7 is
utilized as a passage or outlet conuection to
the delivery pipe 4. Also directly in line
with the drive pipe 3 there is an opening 8,
constituting the overflow valve. 9 desig-
nates the valve member therefor which is a
metal disk or plate, having a washer 10.
This valve member is fixed to the lower end
of an angularly bent rod 11, which Frojects
through the opening 8, and is flexibly hung
to a part 12, of the fixed frame by Hexible

2]
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strips 13, of resilient, metal.
12 of the frame is conveniently made of a
pair of metal blocks 14, rigidly clamped to-
gether, and to the pressure chamber 2 by the
stud bolts 15. The strips 13 of resilient
metal are likewise anchored to the bent arm
11 by a suitable clamp or clamps 16. There
1s an extension 17 of the bent arm 11 adapt-
ed fo receive a weight 18. This weight is
adjustable on the extension 17 by means of
a set serew 19, '

The up]f]er surface of the partition or wall’

% has a check valve 20, of any convenient
form, for example, comprising a metallic
disk 21, secured to a leather facing 22, and
capable of slight vertical movement, limited

by the overhang stop 23. - It is evident that

this valve allows fluid to pass up into the
pressure chamber 2 whenever the pressure in
the chamber 5 exceeds a certain amount.

I provide a special cavity directly heneath
the valve 20, and I further so arrange the
parts that the valve member 9 works partly
in this cavity in its movement. The cavity
is formed by coring out the metal of the base
1, as clearly shown at 24. And this cored-
out portion is directly above the opening of
the valve 8.

The operation is as follows: Under nor-
mal congitions the valve 9 is held open by
the weight 18, and when fluid flows inward
-t.]JIouE]l the drive pipe 3, it passes into the
chamber 5, and freely out through the open-
ing 8. The path of the flow i1s therefore
straight throughout; and the fluid quickly
incresses its velocity. After a very short
interval of time the velocity is so great that
the fluid stream impinging against the valve
meraber 9 overcomes the gravity of the
weight 18 and closes this valve. The pres-
sure immediately mounts up in the chamber
5, due to the momentum of the finid in the
drive pipe, and becomes great emough to
raise tﬁe valve member 21, and pass into the
pressure chamber 2. When the flow is ar-
rested, and its pressure has been utilized in
this way, the valve member 21 closes, and
the valve member 9 opens, and this cycle of
moverment is indefinitely repeated. All the

movement of the wvalve member 9 takes ;

place through the flexibility of the resilient
metal strips 13.  As these are not deformed
beyond their elastic limit in the action,

The fixed pa,rt.

881,814

there is no wear, and this part of the mech-
anism lasts indefinitely. '

The functions of the cavity 24 in supply-
ing a small quantity of air at each actuation
of the rani, are as follows: Whenever the
valve 0 opens under the action of the weight
18, it creates a certain suction in such act, so
that air enters from the outside and hubbles
upward where it is immediately received and
collected in said cavity 24. At this point it
is in a position to be immediately impelled
into the pressure chamber 2 with the next
fluid ¢harge. It is found that the amount
of air admitted in this way is suflicient for
all practical purposes in the operation of the
ram. Insome cascs the pocket or cavity 24
may be omitted and still sceure the above
function to a certain extent. This is due (o
the arrangement of having the pressure
chamber directly above the overflow valve,
Both the pressure chamber and the ¢heck
valve thereof are in intimate proximity and
immediately above the valve member 9 of
the overflow orifice, so that the bubbles of
air which find their way inward through the
overflow pass immediately upward into the
pressure chamber and are not again ex-
pelled through the overflow orifice, as in the
usual construction of hydraulic rams.

What I claim, is:—

A hydraulic ram having a base wilh an
interior chamber having a valve opening and
a flat inside upper face, a valve member
within the chamber and comprising a disk
codperating with said opening and isposed
in a substantially vertical plane perpendicu-
lar to said flat-face, said chamber having a

ocket or cavity 24 in said Hat upper face
girectly above the valve mewmber and into
which said valve member projects slightly,
sald cavity or pocket having a larger diame-

ter at its interior than at its point of com- ¢

munication with said chamber, and a pres-
sure chamber communicating with said cav-
ity or pocket at the upper side thereof, said

communication being the only one provided

between said chambers,
In witness whereof, I subseribe my siena-
ture, in the presence of two witnesses.
ALTFRED H. FRANCIFORT.
Witnesses: :
Warpo M. Crariy,
Max Birp.

L]
o

GO

o

70

Rl

Q0

s

10340



P. E. ALGER..
_ EYDRAULIC BAM. -
APPLIM.TIOH I‘ILBD APR. 13 1807,

- 933,283.

Patented Sept. 7, 1909, .

3 BEEETS-8HEET 1.

WITNESSES: R ﬂ 1

A ﬁ%

AMCEEW, B. ARAHNM GO Nm"mﬁlﬁ‘ WASHRIGTON, &



P, E. ALGER,
HIDRAULIG RAM,
) A APPLIQATION FILED AFE, 13, 1507, _
033,283. - Patented Sept. 7, 1909,

3 BHEETS—ZHEET 3.

i~ BTN
% / /'i
Wh ! £ ﬁ‘iﬂ

b iqoF
by vt 1
. I S R——1 Jo
Vo ! (4 3L g <

W y . | fr of 7 ' <
iy | L7 £ -?
137 iy
,’:.;." . ) <L/ -
Y, ' ; 72 ;

e ; e

&
f ] T }_I
-t 1 ! . -
WITNESSES: INVENTOR

0 bt e Philip &
(LifE Figl @W

EMDREW, 6. LRI CO_ PHOTO LITHOGRARIGHE, WABKSTON, 0 £



- P, E. ALGER,
EYDERAULIO RAM.

arrmgmon FILED APR. 13, 1907,

933,283, Patented Sept. 7, 1909,
. : _ ) 8 SEEBTS—SHEET 3t

1 ol

oy | |

S it

N\

N

AN
B N
| \ 1 ]
N §[ ' *:;\
e | §Eﬁ I &
/7 /\f,(/ N - i
ENZE T
i
N |
|

e Aawli
L el

AMOHEW. BL, GRAHAM C5-, FHOTO-LIMORAFHERS, WASRIROTEN, D &



10

15

20

25

30

35

40

45

50

55

UNITED STATES

PATENT OXFICE.

PHILI? E. ALGER, OF PORTLAND, OREGON, ASSIGNOR TO COLUMBIA ENGINEERING

WORKS, OF PORTLAND, OREGON, A CORPORATION OF OREGON.

HYDRAULIC RAM.

933,283.

Specification of Letters Patent.

Patented Sept. 7, 1909.

Application filed April 13, 1907, Serial No. 368,116,

To all whom it may concern: :

Be it known that I, Prmwie E. AiGer, a
citizen of the United States,and a resident of
Portland, in the county of Multnomah and
State of Oregon, have invented a new and
useful Improvement in Hydraulic Rams, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ings as constituting a part thereof. = -

This invention relates to that type of hy-
draulic ram heretofore invented by Fred-
erick Hesse, and has for its object to over-
come certain defécts which were discovered
in. the practical operation of the latter.
namely : The waste-valve in the ram referr
to was opened during the periods of regurgi-
tation by the force generated by an oscillat-
ing pendulum weight, but it was found that
the pendulum would periodically be out of
synchronism with the cyclic motion of the
waste-valve, whereupon the ram could be
brought to a standstill and it was necessary
for the same to be started over. To prevent
this condition, I have eliminated the pendu-
lum mechanism and substituted . therefor a
spring by which the waste-valve is depend-
ably operated, and I provide also means for
adjusting the tension of the spring, the
whole device being arranged and codperat-
ing as hereinafter fully described.

order to readily understand the Eiu ose
of my improvements, I have given full illus-
trations of the construction of the ram.re-
ferred to. : S '

In the drawings, Figure 1.is a side eleva-
tion of my hydraulic ram; Fig. 2 is a front
view thereof, drawn on .a somewhat reduced
scale; Fig. 8 is a plan of the valve-seat of
the delivery valve; Figs. 4 and 5 are details
of construction, more fully described in the
body of the specification; Fig. 6 is a vertical
longitudinal section taken a roximately on
a line #—a of Fig. 2; and Fig. 7 is a plan
section of a modification of my ram, adapt-
ing the same to be used in connection with
a larger drive-pipe. o '

The general construction of the ram re-
ferred to may be more readily observed from
Fig. 8. It comprises a short body, ¢, made
with fianges 3, ¢, to the former of which is
bolted a waste-valve seat d, having a central
opening e, and to the flange ¢ is bolted a
companion flange £, in.which is inserted the
drive-pipe g. The upper part of the body is
made with a delivery-valve opening con-

| trolled by a valve j, and has integrally
formed thereon a delivery chamber %, having
an outlet &, in which is nserted the delivery
pipe Z. On the chamber % is mounted an air
chamber m. The delivery pipe j rests on a
ridiron web A’ made with a central eye 4°
%see Fig. 3) through which extends a bolt-
like valve-stem j’, on which is a coil-spring
#%, the tension of which is adjustable by a
‘nut 7 to regulate the degree of resistance of
the valve j.
* The waste-valve opening ¢ is controllec
by a disk valve n, which is rigidly connected
by its stem o to a spindle p, journaled in
bearings ¢, ¢, integral parts of the valve-
seat. casting . Excepiing the means of
seriodically opening the waste-valve, the
oregoing description represents the ram
prior to my improvement thereof. To ac-
-complish the purpose of my improvement,
the waste-valve n is controlled by a spring »,
tastened to a boss s of the collar & (see sec-
‘tions Figs. 4 and 5), and the collar s is ad-
justably fixed on the spindle p by a set-
screw £ The spring » terminates in a
straight leaf #*, which bears against a lug =
or other fixed object on the exterior of the
delivery chamber %. To aid the reading of
Fig. 6 the position of the spring is therein

| indicated in dotted outline.

The function of the spring = is to open
_the waste-valve automatically as soon as the
pressure on the interior face of the valve
disk will permit it, and by moving the collar
s circumferentially on the spindle p, the ten-
sion of the spring » may be increased or di-
.minished to suit the conditions present.
- When a large volmme of water is available,
“the tension of the spring » is increased to
give the waste-valve n a longer interval of
opening, thus causing the flow of drive water
to reach its: maximum speed before closing
the valve. This condition permits a maxi-
mum quantity of water to be lifted and dis-
_charged through the delivery pipe /, and is

| the proper adjustment of the ram when it

is desired to lift a maximum quantity of
water without regard to economy in the
waste of the drive water. Onthe other hand,
when only a small volume of water is avail-
able, the tension of the spring # is te be di-
minished so as to make the opening of the
“waste-valve as short and quick as possible,
this reduces the duration of the flow and the
resultant. friction of water in the drive-pipe,
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targe quantity of water is lifted in propor-
tion fo the quantity wasted. The adjnst-
ment of the spring » controlling the waste-
valve is also an essential ingredient of my

“inveniion to enable the adjustment of the '
ram to meet the conditions of a high or low

head of water; that is to say, when having
to deal with a high head the force of the
spring 7 would have to be increased, and in
case of & low head the power of the Spring
would have to be correspondingly dimin-
The' parts deseribec codperate as follows:
Supposigthe drive-water to have fitled the

ram-body and to be in a state of equilibrinm

and rest, if the waste-valve n be then opened
by pushing it back with sufficient force to
overcome the pressure against its interior,
the water will begin to flow out of tl waste.
valve ¢ witly increasing velocity. The de-
livery-valve § will remain closed during the
flow of water through the outlet e. When
tlie force of impact against the waste-valve
15 suffieient te overcofae the tension of the
spring o+ and the waste-valve is forced
against its seat, the energy contained in the
moving columm of water will be directed:
agrinst the deliver
latter and forcing' the water into the deliv-
ery-cliamber 4, and the superimposed air-
chamber v, conrpressing the air in the fatter.
And as soon as equilibrium is established
above and below the discharge valve 7 the
compressed gir in the air-chamber m will

push back the water and close the valve 4, as |

apparent. The water whiclr escapes down-
ward through the delivery-valve § before the
closing thereof, imparts a backward or rve-
gurgitating mevement to the water in the
raim-budy and arive-pipe, suflicient to gen-
erate o partial vacunm behind the wuaste-
valve n, and by so doing relieves the inte-
rier pressure agginst the atter and permits
the spring r to act and open the waste-valve,
whereupon the cyele of motion is resumed,
and the action of the waste-valve becones
thenceforth automatic. The partial vertical
suspension of the waste-valve opposes only o
fraction of jts weight against the action” of

spring, whicl in tarn minimizes the resist-
ance to the foree of effluent water.

~valve j, opening the |

933,288

When 1t 1s desired to build « ram of larger
size embodying my improvements, I modify
-the eonstruction of the ram-body, as show,
for example, in Fig, 7.

The theory of such modification is that
the capacity of the waste-valve passage is
proportionate to its diameter and the ea-

pacity of the drive-pipe is as the square of

its diameter, thus in a large sized ram, the
lift of the waste-valve mmst be greater to

afford the same escape for the waste-water;

but « greater 1ift canses a correspondingly
greater impacet, a fact which generally pre-
vents the use of rams of large «iameter. In
my modifieation, the body » is connected to
a large drive-pipe w, and is expanded, so

as to aliow the drive-water to pass through

a plarality of waste-valve openings, y, ¥’
individually of smaller dinmeter than re-
quired but agpreguting the same area of
passage as would be afforded by a single
waste-valve of the required diameter. The
waste-valve disks z, 2’, shown in Fig, 7, are
suspended from a spindle 2, arranged and
jeurnaled: the same as the sPiudle P 1 the
smutler type, and the spindle of sueh disk-
valves is controlled: by one er more springs
-3, the parts operating snbstantially as above
deseribed of the single waste-valve.

The throat ¢ of the delivery-valve consti-
tutes a reeeptacle for holding part of the
air admitted during each opening of the
waste-valve, and wlhich air enters from the
- throat into the air-chamber upon each open-
ing of the delivery-valve, a snifter-valve not
bemng required in this type of ram.

I claim:

.In a hydraulic ram, the combination with
-2 body having a vertical enlargement and a
- waste-outlet m the lower part theveof, of a
, valve seat secured to said ontlet, hinged lugs
i projecting virbwavd from the npper part of
csail varlve seat, a spindle supported Ly sid
P lugs, a waste-valve provided with an ont-
L wardly projecting curved arm by which it
| is connected to said spindle, a set collar on
 said spindle, a feaf spring, one end of which
118 affixed to and coiled on said set collar,
- and the upper eud projecting outward, and
| & lug on: the body, against which the pro-
 jecting end of said spring bears.

PHILIP E, ALGER.
Witnesses :

q Cmss. M. Gurx,
T, J. GrisLEr.

60

65

b1

90

95

100

105




- T, HESSE.
WYDRAULIC BAM.
APPLIOATION FILED AFR. 13, 1807,

936,244, Patented Oct. 5, 1908,
' ' s SEERTS~SEEET 1.

d _
Wi TNESSES) Fi y J e
' ' Fnedunick Hesibts

Y _ o
St g el




936,244.

F. HESSE.
HYDRAULIC BAM,
APPLIGATION PILED APR.13, 1807,

Patented Oct. 5, 1909,

2 SEEETE—3EERT 8.

WITNESSES.




UNITED STATES PATENT OFFICE.

FREDERICE HESSE, OF PORTLAND, OREGON, ASSIGNOR TO COLUMBIA STEEL COMPANY,
OF PORTLAND, OREGON, A CORPORATION OF OREGON.

HYDRAULIC RAM.

936,244

Specification of Letters Patent.

Patented Oc¢t. 5, 1909.

Application filed April 13, 1907. Serial No. 368,118.

To all whom 4 may eoncern: .

Be it known that I, Freoericie Hesse, a
citizen of the United States, and a resident
of Portland, county of Multnomah, and

< Btate of Oregon, have invented a new and
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nseful Improvement in Hydraulic Ramns, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ings as constituting a part thereef.

This invention has for its object to place
in the hands of an ordinarily intelligent
person, having some knowledge of the fun-
damental principles of a water-ram, a shin-
ple vet eflicient device, easily and inexpen-
sively installed, recumiring but a short drive-
pipe; easily maintained in good condition
and readily adjusted to meet changes in
the state of the drive-water; economical in
its consumption of drive-water, and having
its valve-mechanism so arranged as to mim-
mize the shock and wear of service. To this
end my ram is constructed as illustrated in
the accompanying drawings, in which:

Figure 1 represents a side elevation there-
of with parts in section; Hig. 2 is a front
view thereof, drawn on a somewhat smaller
scale than the preceding figure; Fig. 3 isa
plan of the valve seat of the delivery valve;
Fig, 4 i1s a vertical longitudinal section,
taken approximately centrf?lly of Tig. 25 and
Tig. 5 15 a detail of construction,

The letters designate the parts described.

By reference more particularly to Fig. 4,
it will be seen that the ram comprises a
short body &, made with flanges &, ¢, to the
former of which is bolted a waste-valve seat
d, having a central opening ¢; and to the
flange ¢ is bolted a companion-flange #, in
which is inserted the drive-pipe & The
body has a vertical enlargement at the waste
ountlet, and the latter is located in the lower
part of said enlargement. The npper part
of the body is made with a throat or valve-
opening ¢, controlled by a delivery valve j,
and has integrally formed thereon the lower
part of a pressure chamber %, having an
outlet %, in which is inserted the delivery-
pipe 7. On said upper part of the pressure
chamber % is mounted a dome . The de-
livery-valve § rests on a gridiron web A’
made with a central eye A2 (compare Fig. 3)
throngh which extends a bolt-like valve stem
#’, on which is a coil-spring 7, the tension
of which is adjustable by a nut 7, to regulate
the degree of resistance of the valve j. The

waste-valve opening e is controlled by the
disl-valve n, which is rigidly connected by
its stem or arm o, to a spindle p, journaled
in bearings ¢, ¢, integral parts of the valve-
seat easting d.. The waste-valve # is con-
trolled by penduium mechanism compris-
ing the following devices: A rod » is piv-
otally suspended from a bearing # project-
g from the air chamber m. Integralliz
formed on the rod » is a concaved cam-pat
#? the purpose of which will presently ap-
pear. Omn the lower end of the rod + is mov-
ably fastened a weight s. A horizontal sec-
tion of the latter is seen in Fig. 5. It has a
vertical aperture to receive the rod r and a set-
screw ¢, the point £ of which is reduced so as
to be adapted to be inserted in one of a series
of perforations provided therefor in the lower
end of the rod »,s0 as to permit the proper ad-
justment of the weight s, Rigidly affixed to
one end of the spinclle » is a rocker-arm , in
the upper end of which is an adjustable con-
tact point %, resembling a set-screw made
with a rounded point. The point # im-
pinges against and travels on the cam-path
7¢ of the pendulum red, during the oscilla-
tions of the latter. By raising or lowering
the pendulum weight s, the stroke of the
waste-valve % is shortened or lengthened in
corresponclence with the shorter or longer
oscillations of the pendulum. By advaneing
the contact point v toward the cam-path »*
oscillations of grealer amplitude are at-
tained, thereby causing a wider opening of
the waste-valve, and also a quicker return
movement of the pendulum. Such quicker
return movement is due to the fact that in
forcing the pendulum to an extreme position
the  drive-water, in the act of closing the
waste-valve, has more work to do, and conse-
quently will exert less force in doing so. For
m all eases the pendulum swings farther
than the movement of the upper end of the
rocker-arm 7, and thus the smaller the force
applied through the rocker-arm against the
pendulum the less will be the distance the
latter recedes from the hearing-point v of
the rocker-arm in completing its oscillation,
The operation of my ram is as follows:
The drive-water flows through the open
waste-valve n until the required velocity is
attained, upon which the continued impact
of the drive-water against said valve wilt
close the same. While the waste-valve is
closing the rocker-arm, o, moving in the op-
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posite direction, forces the pendulumn to one
end of its path. On its return swing the
pendulmm pushes against the rocker-arm and
again opens tlie waste-valve, and one cycle
of motion is completed, which thereupon is
repeated in synchronism with the centinu-
ing oscillations of. the pendulum. During
its flow through the waste outlet of the ram
the water has gathered a certain amonnt of
energy, which, when its How is suddenly
arrested, by the closing of the waste-valve,
will exert a sufficient force against the de-
livery-valve § to overcome the pressure on
the top of the latter, lifting said valve and
allowing a portion of the water to enter the
pressure chamber 4 and thence into the dome
mounted on said pressnre chamber /%, com-
pressing the air in the dome, The flow of
water nto the pressure chamber 2 ceases as
soon as equilibrinm is established above and
below the delivery valve §, at which time the
air compressed in the dome = on the pres-
sure chamber % will begin to push baclk the
water. DBut only a small portion of the
water having entered the chamber 74 will
flow back through the valve j before the
latter closes and arvests further loss. The
water which remains in the pressure cham-
ber 4, after the delivery-valve j is closed,
is forced up through (he delivery-pipe 7 by
the compressed air until equilibrium is re-
stored Dbetween the pressure within and
without the pressure chamber.

When a Iarge volume of drive-water is
available the pendulom ghould be so ad-
justed as to give the waste-valve a longer
interval of opening, thus causing the wafer
to reach its maximum speed before clesing
the waste-valve. This condition permits a
maximum quantity of water to be lifted and
discharged, throngh the delivery-valve 7 and
pipe Z, and is the proper adjustment of the
ram when it is desired to lif¢ a maximum
guantity of water without regard to econ-
omy in the waste of the drive-water., On the
other hand, when only a small volume of
water is avallable the pendulum is to be
so adjusted as to make the opening of the
waste-valve ag short and quick as possible.
This reduces the duration of the i'}m' and
the resultant friction of the water in the
drive-pipe, causing a greater number of im-
pulses in a given unit of time. By this ad-
justinent a large quantity of water is lifted
in proportion to the quantity wasted. The
proper adjustiment of the pendulum is also
essential to enable the ram to meet the con-
ditions of a high or a low head of water.
For example, when having to deal with a
high head the pendnlum weight would be
lowered and in case of a low head, said

weight would be raised on its vod.

It is to be noted that the bottom of the
body ¢ is made with a declivity toward the
waste-outlet ¢, and that the latter is located

936,244

cloze to the bottom of the declivity, whereby
the eflient waste-water is caused to take a
downward direction, leaving an air space in
thie upper portion of the body «. The body
of the ram is vertically enlarged or bell-
shaped in the direction of the waste-valve
opening, and the throat ¢ of the delivery-
valve constitutes a chamber in which is held
a portion of the air admitfed through the
waste-valve while open; and the air so im-
prisoned in the throat of the delivery valve
will enter the pressure chamber £ upon the
next opening of the former. This construe-
tion maintains a constaut supply of air in
the air-chamber, bitt eliminates the snifter
valve which, becanse of its necessarily small
size, 0 frequently gets out of order, and
then causes the danger due to insufficient
air feed to the air-chamber. The body of
air held in the chambered throat ¢ of the de-
livery-valve also minimizes the shock to
whicly the latter is snbjected, for, obvionsly,
the air so confined acts as a cushion and
materially mitigates the impact which the
dehvery-valve hag to sustain when the flow
of the drive-water is snddenly arrested by
the closing of the waste-valve. Tt is fur-
ther to be noted that the construction of the
ram-body is designed to provide easy and
gradual curves for the diversion of the drive-
water from its flow throngh the waste-valve
to the throat of the delivery-valve. The
ram-body is furthermore designed to be in
accord with the well known law—that the
seat of the maximnm energy of a moving
column of water is at its forward end; anc
for this reason I have located the delivery-
valve as near as possible to the waste-valve
and avoid transmitting the pressure of the
impact tkrough a column of “dead water.”
The oblique position of the waste-valve when
opented reduees the shock incident to its
closing. The are hike wmotion of the valve
facihitates its opening, that is, it makes a
larger opening for the same length of move-
ment against the now of drive-water; in
short, the waste-valve has a sort of semi-
shiding movement, The waste-valveissosus-
pended that a line connecting the center
thereof with the center of its point of sus-
pension or spindie p makes an angle with
the vertical line of the face of the wvalve-
seat. The greater this angle, the greater
the opening of the waste-valve for the same
distance of recession of the latter against
the flow of the drive-water; but, for practi-
cal purposes, such point of suspension is to
be located approximately as shown in Fig.
4. The degree of the shock which the de-
livery-valve sustains in the operation of my
ram 1s regulable by the spring 42, and the
Iatter also enables the adjustment of the de-
livery-valve to the conditions under which
the ram 1s to be operated.

My ram may be operated with a compara-
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tively short length of drive-pipe, which,
obvlously, cheapens its installation, since
the length of the drive-pipe nsually repre-
sents a considerable part of the expense of
installation. The arrangement of the waste-
valve is such that it facilitates the renewal
of valve packing when vequirad, for the en-
tire waste-valve mechanism may be readily
removed. ' )

In case the admission of air be found ex-
cessive so as to cause a condition known as
“air bound ”, the same may be overcome by
setting y ram a little lower in the stream
of water.

I claim:

1. In a hydraulic vam. the combination of
a body made with a vertical enlargement at
the waste outlet, the latter being loeated in
the lower part of said enlargement, a waste

valve constituting u closure for said waste

outlet, a dome like air c¢hamber loeated in
the roof of said enlargement and directly
above said waster orifice, the waster orifice
being arranged to provide direct communi-
cation fromn the exterior to said air chamber
during tile periodic opening of the waste
valve, a delivery vulve in the roof of said
air-chamber, an alr dome over said delivery
valve, said air-chamber serving to store part
of thie air.admitted during each periodic
opening of the waste valve, suspending
means for the waste valve adapted to par-
tially lift the latter, when opened, into said
air chamber, so as to entirely clear the lower
part of said waste orifice and shield the up-
per part of the latter against the outflowing
waste stream, and means adapted to period-
ically open said waste-valve.

2. In a hydraulic ram, the combination of
a body made with a declivity at its waste
outlet and arranged to provide a vertical
enlargement above said outlet, the latter be-
ing located in the lower part of said en-
largement, a waste valve constituting a clo-
sure for said waste outlet, a dome like air
chamber located in the roof of said enlarge-
ment and directly above sald waste orifice,
the waste orifice being mranged to provide
direct communication from the exterior to
sald air chamber during the periodic open-
ing of the waste valve, a delivery valye in
the roof of sald air chamber, an air dome
over said delivery valve, said air chamber
serving to store part of the air admitted
during each periodic opeuing of the waste
valve, suspending means for the waste valve
adapted to partially lift the laiter, when
opened, into said air chamber, so as to en-
tirely clear the lower part of said waste
orifice and shield the upper part of the latter
against the owtflowing waste stream, and
means adapted to periodically open said
waste valve, '

4. In o hydraulic ram, the combination of
a body made with a vertical enlargement at

-3

the waste outlet, the latter being located in
the lower part of said enlargement, a waste
valve constituting a closure for said waste
outlet, a dome like air chamber located in the
roof of said enlargement and directly above
sald waste orifice, the waste crifice being
arranged to provide direct communieation
from the exterior to said air chamber during
the periodic opening of the waste valve, sus-
pencing means for the waste valve adapted
to partially Iift the latter when-opened, into
said air chamber, so as to entirely elear the
lower part of the waste orifice and shield
the upper part of the same against the out-
flowing waste stream, a delivery valve in
the roof of said air chamber, an air Jdome
over said delivery valve, sald air chamber
serving to store part of the air admitted
during each periodic opening of the waste
valve, and means adapted o periodieally
open said waste valve,

4. In a hydraulic ramn, the combination of
a body made with a declivity at its waste
outlet and arranged to provide a vertical
enlargement above said outlet, the latter
being located in the lower part of said en-
lurgement, o waste valve constituting a elo-
sure for sald waste outlet, 2 dome like air
chamber located in the root of said enlarge-
ment and directly above said waste orifice,
the waste ortfice being arranged to provide
direct commumication from the exterior to
said alr chamber during the periodie open-
g of the waste valve, snspending neans
for the waste valve adapted to partially lift
the latter by an arc-li}{e movement, when
opened; into said air chamber, so as to en-
tirely clear the lower part of the waste
orifice and shield the upper part of the latier
against the outflowing waste stream, a de-
livery valve in the roof of said air chamber,
an air dome over said delivery valve, said
air ehamber serving to store part of the air
admitted during esch periodic opening of
the waste valve and means adapted to peri-
odically open said waste valve.

5. Ina 1llydrmllic rai, the combination of
a body made with a vertical enlargement
at the waste cutlet, the latter being located
in the lower part of said enlargement, a
waste valve comstituting a closure for said
waste outlet, an nir-chamber located mn the
root of sald enlargement and divectly above
sald ouflet, a pressure chamber and o de-
livery valve leading into the same, the throat
of said delivery valve being formed in the
roof of said pir-chamber, a rocker arm on
the spindle of the waste valve, a pendulum
arranged to iImpinge against the ovier end of
sald rocker arm and thereby periodically,
open the waste valve, and means for rela-
tively adjusting the coiiperation of the pen-
dulum and rocker arm.

6. In a hydraulic ram, the combination of

a hody made with a vertical enlargement at 1
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the waste ontlet, the latier being located in { outlet, an air-chamber located in the roof of

the lower part of said enlargement, a waste
valve constituting a closure for said waste
outlet, an air-chamber located in the roof
of said enlargement and directly above said
outlet, suspending means for the waste-valve
adapted to cause the same, when opened, to
be partially lifted into said air-chamber,
above the waste-outlet, whereby the lower
part of the waste outlet is entirely cleared,
and sald waste valve serves as a shield, de-
flecting the outflowing stream and prevent-
ing the same obstructing the air inflow
through the upper part of the waste outlet,
n pressure chamber and a delivery valve
leading into the same, the throat of said de-
livery valve being formed in the roof of
said air-chamber, a rocker arm on the spin-
dle of the waste valve, a pendulum arranged
to impinge against the outer end of said
rocker arm and thereby periodically open
the waste valve, and means for relatively
adjusting the codperation of the pendulnm
and rocker arm,

7. In a hydraulic ram, the combination of
a body made with a vertical enlargement at
the waste oulet, the latter being located in
the lower part of saidl enlargeinent, a waste
valve constituting a -closure for said waste

-ontlet, an air-chamber located in the roof of

said enlargement and dirvectly above said
ontlet, suspending means for the waste-valve
adapted to canse the same, when opened, to
be partially lifted into said air-chamber,
above the waste-outlet, whereby the lower
part of the waste outlet is entirely cleared,

“and said waste valve serves as a shield, de-
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flecting the -ontflowing stream and prevent-
ing the same obstructing the air inflow
through the upper part of the waste outlet,
a pressure chamber and a delivery valve
leading into the same, the throat of said
delivery valve being formed in the roof of
said air-chamber, a vocker arm -on the
spindle of the waste valve, a pendulum ar-
ranged to impinge against the outer end of
said rocker arm and thereby periodically
open the waste valve, a conca-ve]d cam path
on the rod of the pendulum, and & contact
point on the extremity of the rocker avrm
impinging upon said cam path.

8. In a hydranlic ram, the combination of
a body made with a vertical enlargement at
the waste outlet, the latter being loeated in
the lower part of said enlargement, a waste
valve constituting a closure for said waste

| said enlargement and dirvectly above said

outlet, suspending means for the waste-valve
adapted to cause the same, when opened, to
be partially lifted into said air-chamber,
above the waste-outlet, whereby the lower
part of the waste outlet is entirely cleared,
and said waste valve serves as a shield, de-
flecting the ontflowing stream and prevent-
ing the same obstructing the air inflow
through the upper part of the waste outlet,
a pressure chamber and a delivery valve
leading inte the same, the throat of said de-
livery valve being formed in the roof of said
air-chamber, 2 rocker arm on the spindle of
the waste wvalve, a pendulum arranged to
impinge against the outer end of said rocler
arm and thereby periodically open the waste
valve, said pendulum comprising a movable
weight, a concaved cam path on the rod of
the penduluin, and a contact point on the
extremity of the rocker arm impinging upon
gaid cam path,

9. Tn a hydraulic ram, the combination of
i body made with a vertical enlargement at
the waste outlet, the latter being located in
the lower part of said enlargement, a waste
valve constituting a closure for said waste
outlet, an air-chamber located in the roof of
said enlargement and dirvectly above said
outlet, suspending meaus for the waste valve
adapted to cause the same, when opened, to
be partially lifted into said air-chamber,
above the waste outlet, whereby the lower
part of the waste outlet is entirely cleared,
and sald waste valve serves as a shield, de-
flecting the outflowing stream and prevent-
ing the same obstructing the air inflow
through the upper part of the waste ontlet,
o pressure chamber and a delivery wvalve
leading inte the same, the throat of said de-
livery valve being formed in the roof of said
air-chamber, & rocker arm on the spindle of
the waste valve, a pendulum arranged to
impinge against the outer end of said rocker
arm and therely ].l}eriodically open the waste
valve, said pendulum comprising a movable
weight, a concaved c¢am path on the rod of
the pendulnm, and an adjustable: contact
point on the extremity of the rocker arm
impinging npon said eam path.

FREDERICIL HESSE,
Witnesses:
T. J. GEISLER,
Cecn Lowe,
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HYDERAULIC RAM,

946,607,

Specifleation of Letters Patent,

Patented Jan. 18, 1910.

Application filed May 13, 1908. Serial No. 432,733.

To all whom i may concern:

Be it known that I, Jounx Eaery LustEr,
a citizen of the United States, and a resident
of Portland, in the county of Multnomah
and State of Qregon, have invented certain
new and vseful Improvements in Hydraulic
Rams, of which the following is a specifi-
cation, -

My invention relates to hydraulic rams,
mere particularly to rams of the type shown
in United States Letters Patent No. 868,194,
issued to me October 15, 1907, in which the
waste valve is formed by a slidably and
pivotally hung gate, mechanically controlled
and arranged to swing toward the waste out-
let both in the opening and closing of the
valve, :

It is the object of my present invention to
provide in a ram of this class means for
msuring the steady operation of the swing-
ing gate, for reducing the friction losses due
to sudden changes in the direction of flow
through the machine, for wutomatically
maintaining n constant speed of operation,
to provide an hmproved form of discharge
valve, and to so arrange all parts of the
mechanism that the same may be economic-
ally manuvfactured.

onstructions e¢mbodying my invention
are shown in the accompanying drawings in
which—

Figure 1 is a side elevation of the ram, set
in operative position, Fig. 2 is a plan view
of tl%e same, Fig. 3 is a longitudinal section
of the mechanism containing the valves, Fig.
4 is a transverse section on the line a—u» of
Fig. 8, Fig. 5 is a plan view with the cover
of the air-chamber removed, Figs. 6 and 7
are longitudinal sectional views, showing
different positions of the swinging gate, Fig.
8 is a detail showing the spring-stop for pre-
venting rearward sliding movement of the
gate, ¥ig. 9 is a detail elevation of the gate,
Irig, 10 15 a detail side elevation of the same,
and Fig, 11 is a detail side elevation of the
gate-casing showing the arrangement of the
driving sProckets or the rotary gate-stop
and gate-lifting chain.

In the arrangement shown in Fig. 1 the
supply pipe 1 is supported in the current of
a_running stream, as in my former patent
No. 808,194, above referred to. The supply
pipe 1 is secured by a flange connection with
the gate-casing 2 which has a suitable base
formed integrally therewith, which Dlase

may be secured to timbers 3 placed on the
bed of the stream. The gate 4 1s so arranged
within the casing that when in closed posi-
tion it stands at an incline of about 45°, as
shown in Fig. 3. In the upper part of the
casing in front of the upper edge of the gate
is the discharge opening which communi-
cates with the air-chamber, the said cham-
ber being formed by a globular casing, the
lower part thereof 5 being integral with the
casing 2 and the upper part 6 being secured
to the portion 5 by means of the slotted
flanges 7 and the bolts 8. The discharge-
valve&)late 9 is pivotally connected with a
forked arm 10 which is, in turn, pivetally
connected with the rearward side of the air-
chamber casing 5. The portion of the valve
which contacts with the seat is formed by a
sheet 11 of leather or other suitable material
which is held between the plates 9 and 12,
the plate 12 being removably connected with
the plate 9 by means of the screws and
thumb -nuts 13. The forward ends of the
forked arm 10 are extended beyond the
pivot pin connecting the same with the
plate 9, and the said extended portions ave
provided with stop-pins 14 against which
the forward portion of the plate ¢ is nor-
mally held by the tension of a spring 15
which is coiled around the pivot pin, the
ends thereof engaging the arm 10 and valve-
plate 9. The said stop-pins 14 are so ar-
ranged that when the valve-plate 9 is in
contact therewith it will also be in such po-
sition as to rest squarely upon the valve-
seat.

By the deseribed method of hanging the
discharge valve the same may open in two
substantially different ways. In the first,
the entire valve is lifted, swinging up on
an arc from the pivot center of the rearward
end of the arm 10, thus fully uncovering
the discharge opening and permiiting a
large volume of water to pass rapidly mto
the air-chamber, as is necessary when work-
ing against low pressure. When working
against higher pressures, where smaller
quantities of water are being forced into the
air-chamber, the valve may be opened suf-
ﬁcientlfy by tilting up the rearward side
thereof, as shown in Figs. 8 and 4, the valve
closing by the pressure of the spring 15

‘when the upward water pressure hecomes

less than the air-chamber pressure.
The gate 4 consists of a rectangular nietal
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plate having slots 16 in the longitudinal
erlges thereof, and rounded notches 17 in the
ends thercof, ag shown in Ifigs. 9 and 10.
On opposite sides and ends of the gate,
plates 18 are pivotally connected therewith,
said plates being adapted to swing over and
cover the notches 17 m the ends of the gate.
Adjoining the notches 17 hooks 19 are
formed on the gate, with which hooks the
ends of the plates 18 are normally held in
engagement by the springs 20 arranged as
shown in Fig. 9, the plates being swingable
on the pivots thereof to the position shown
in dotted lines in said figure, thereby un-
covering the notches 17 when necessary to
permit the push-rod te pass through the
same. On the plates 18 over the notches,
hooles 21 arve tormed for engagement by the
end of the pusii-rod as liereinatter deseribed.

The gate is slidably and swingably held
within the casing 2 by means of the pins 22
which have flattened ends thereon entering
the slots 16 in the sides of the gate, the said
pins being revolubly held in bearings 23
which are removably secured in the sides of
the casing, as shown in Fig. 4. At the eenter
aud upper end of the casing 2 is arranged
the push-rod 24 which is longitudinally slid-
able through the bearing 25 on the casing,
and the bearing 26 formed at the end of a
bracket secured to the air-chamber casing 5.
A longitudinal reciprocating motion is 1m-
parted to the vod 24 by the following means:
On the rod 24 between the bearings 25 and
26 is formed a lug to which is connected the
rod 27. The rearward end of the said rod
27 is connected with a crank 28 carried on
the inner end of a transverse shaft 53 which
is journaled in a bearing formed at the vear-
ward end of the casing 2. On the outfer end
of the crank-shaft 33 1s a sprocket 29 from
wrhich a chain 30 extends to a sprocket car-
ried on a shaft 31 which is journaled in a
frame 32 sectred to the base-timbers 3. On
said shaft 31 is a second sprocket from
which a chain 34 extends o a sprocket car-
ried on the wheel-shaft 35. The said shaft
15 journaled in bearings formed at the ends
ot radius rods 36 which conuect with a shaft
37 supported in standards 38 which ave ear-
ried by a fioat 39. On the end of the shait
35 is carried a paddle- or current- wheel 46
of the ordinary under-shot type. A uniform
distance is maintained between the centers of
the shafts 31 and 83 by means of radins rods
41 having the ends thereof connected with
the respective shafts. The speed of rotation
of the paddle-wheel, relative to the speed of
the currenf In which it 15 placed, may be
varied by raising and lowering of the wheel
relative to the Hoat 3%, The said raising
and lowering of the wheel is accomplished
by means of o ratchet-lever 42 which is con-
neeted with one of the radius rods 86 and is
adapted to engage a notched segment 43 ar-

046,807

ranged concentrieally to the shaft 37 and
supported by the standards 38. I{ nay be
noted that by the use of the float to carry the
paddle-wheel, the same is automatically
maintained at a uniform *dip” regardless
of the lieight of water in the stream in which
the ram is placed. The gate-stop 44 is
formed integrally with short shouldered
shafts 45 which are journaled in bearings
arranged in the casing 2 near the lower side
thereof, as shown in Iigs. 3 and 4. One of
said bearings for the shafts 43 is formed in
a plate 46 whicl is removably secured to the
casing by bolts 47, the epening in the casing
in which the plate is held being snfliciently
large to permit the gate-stop to pass through
the same in assembling the machine. On the
outer end of the shaft 45 passing through
the plate 46 is a sprocket 48 from wlneh a
chain 40 extends diagonally upward to o
sprocket 50 cavvied ou the crank-shaft 33.
The sprockets 45 and 50 are of equal size so
that the erank-shaft and gate-stop are driven
synchrenously.

On the inside of the easing 2, behind and
helow the gate; is formed an areuate guide
51, the curvature of which is concentvic to
the gate-pivot pins 22, Near the upper and
lower ends of said arcuate guide are
sprockets 52, and a chiain 33 passes around
said sproclkots and guide. The said chain is
proviclled at vegular infervals with ont-
wardly extending Ings 54, as shown. The
lower of the sprockets 42 is carried on a
shaft 53 whicl extends through a bearing
formed n the casing 2, and s provided at
its onter end with a sprocket 56 adapted
to engage the chain 49, as shown in Ifg. 11,
and be driven thereby. The chain 53 is thus
driven in the direetion indieated by the
arrows in Figs. 3, 6 and 7,

The operation of the mechanism will be
apparent by reference to Figs. 3, 6 aud 7.
The parts being in the position shown in
TFig. 8, votation of the gate-stop will release
the lower end of the gate, permitting the
same to fall by gravity to a vertieal position.
At this position it is engaged by the lugs 54
on the chain 53 and is therehy swung up-
wardly, as indicated in Fig. 6. to a substan-
tially hovizontal position. Having reached
the horizontal position and the push-rod 24
being at the rearward end of its stroke, as
the rod starts forward the flat pointed end
thereof engages the hook 21 on the plate 18
and the gate 15 thereby pushed forwardly to
the position shown in Il*‘ig. 7, sliding upon
{he fattened end portions of the pins 22
whiclh enter the slots 16 in the sides of the

- cate. Upon reaching the position shown in

frig. 7, the spring-actnated latch 58, shown
in detail in Fig. 8, engages the hook 21 and
prevents the possibility of rearward sliding
movement of the gate. As the push-l'oﬁ
beging  its rearward stroke it disengages
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from the hook 21 and the eate then falls to .

the closed position shown n Fig. 3, where
it is stopped momentarily by engagement
with the stop 44, and then the cycle of move-
ments is repeated. During the time that the
gate ig open a rapid flow of water is estab-
hished through the supply pipe and casing,
which flow is, by the closing of the gate,
interrupted and diverted so that a quantity
of water passes up through the discharge
valve into the wir-chamber. The opening of
the valve is automatically varied to suit the
quantity of water delivered, for small quan-
fities the valve simply tilting upon its seat,
as shown 1n Ifig. 3, while for larger quan-
tities the entire valve may be lifted from the
seat and swung npwardly sround the pivoted
rear end of the arm 10.

It will be noted that by having the gate
at an inclined position when c]oseﬁ, the flow
of water from the drive pipe in striking
npon the gate is diverted thereby upwardly
through the discharge valve with but slight
loss of momentum, on account of the slight
change in the direction of flow. It will also
be noted that there are no pockets, corners
o1 recesses, or other dead space in front of
the gate which would cause eddies or other
disturbing counter-currents tending to re-
tard the flow-of water into the air-chamber.

The discharge pipe 57 is preferably con-
nected with the lower part of the air-cham-
her, being directed dewnwardly to the bed
of the stream, and thence to any point
desired.

By suitable adjustment of the actuating
mechanism the action of the gate may be so
regulated that the flow of water through
the sapply pipe is never entirely stopped.
In other words, the action may be so timed
that after the gate is closed and the flow
diverted into the air-chamber, at the instant
when the velocit‘y and momentum of the
water in the supply pipe has fallen toa point
where it will no longer overcome the pres-
sure in the air—chamﬁer, and before the ve-
locity has fallen to zero, the gate may be
opened so that the flow will continue, in-
creasing in velocity wuntil reaching the
maximumn just before the gate is again
closed. The result of the above described
action is a marked increase in efficiency over
an action in which the flow is permitted to
he entirely stopped.

It will be obvious to those skilled in the
art, that the herein described type of gate
ald actnating mechanism therefor may be
employed in a ram for compressing air, by
combining the same with an air-chamber
arranged as shown in Fig. 8 of my Patent
No. 858,194, hereinbefore referred to.

New, having deseribed my invention,
what T claim and desire to secnre by Letters
Patent is:

1. Tn a hydranlic ram, a supply pipe,

8

gate casing connected therewith, there being
a waste outlet to said casing in substantially
horizontal alinement with the supply pipe,
a gate slidably and pivotally hung within
the casing and adapted to close the waste
outlet thereto, there being a valved dis-
charge cpeming in the casing adjoining the
gate, and a rotary stop arranged in the cas-
ing to interrupt the swinging movement of
the gate in such a position that the same
will close the waste outlet, and the gate when
in such closed position being at a substan-
tially equal incline to the lines of flow
threugh both the waste outlet and discharge
opening.

2. In a hydraunlic ram, a casing having a
valved discharge opening and provided with
a supply pipe and a waste outlet, a gate
slidably zmdl swingably hung adjacent to
suid discharge opeming and within the waste
ontlet, a rotary body disposed adjacent to
the waste outlet, means for swinging the
gate to a substantially horizontal position,
means for sliding the gate longitudinally to
a position from which 1t may swing against
the rotary hody, the said body being so dis-
posed that when the gate engages the same
it will close the waste outlet, and means for
driving synchronously the said rotary body
and the gate actuating mechanism.

3. In a hydranlic ram, a casing having a
valved discharge opening and provided with
2 supply pipe and a waste outlet, a gate
pivotally aud slidably mounted in said cas-

mg and adapted to swing from a horizontal

position past a position at which it will
close the waste outlet to a second horizontal
position, a rotary stop adapted to engage
the gate momentarily when it is at the posi-
tion closing the waste outlet, means for slid-
ing the gate from the second horizontal po-
sition to the first horizontal position, and
motor-driven actuating means for the gate
and rotary stop. -

4. In a hydraulic ram for use in a run-
ning stream of water, a waste valve, mech-
anism for actnating and controlling said
valve, a float, a paddle-wheel carried by said
float, means for adjusting the position of
the paddle-wheel relative to the float, a
driving shaft connected with said valve
actuating and controlling mechanism, driv-
ing means connecting said driving shaft
with the paddle-wheel, and means for main-
taining a spaced relation between the driv-
ing thaft and paddle-wheel whereby the
float may automatically maintain the pad-
dle-wheel at a constant relation to the sur-
face of the stream without changing the re-
lation of the same and the driving shaft,

3. In a hydraulic ram, a casing forming
an air-chamber and a gate—cham%er, there
being a discharge opening connecting said
chambers, a valve-plate for closing said dis-
charge opening, an arm having one end
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pivotally connected with the casing and the
other end pivotally ecounected with the
valve-plate, u stop for hmiting movement of
the valve-plate relative to the arm, and a
spring normaily holding the plate in en-
gagement with the stop.

6. In a hydraulic ram, a supply pipe, a
gate chamber casing connected therewith,
there being a waste ontlet to said casing, a
gate pivotally and slidably hung adjacent
to said waste outlet, the said gate heing
adapted to swing from a horizontal position
past a position at which it wiil C}Ose the
waste outlet to a second horizontal position,
a rotary stop for interrupting the swinging

movement of the gate at the closed position,
means for raising the gate from a vertical
position to the second horizontal position,
a push-rod for sliding the gate from the lat-
ter position to the first horizontal position,
and driving mechanism for synchronously
actuating the stop, push-rod and gate-rais-
ing means.

In testimony whereof I have hereunto

subseribed my name in the presence of two 2;°

wiltnesses.
JOHN EMERY LESTER.
Witnesses :
G. A, Jomxsox,
CranLes StouT.
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UNITED STATES PATENT OFFICE.

RICHARD EMBERSON STAFFORD AND ALBERT FRANKLIN LOTT, OF WALLA WALLA,
WASHINGTON.

RAM.

964,128,

Speeffication of Letters Patent.
Application filed Angust 4, 1909,

Patented July 12, 1910.
Serial No. 511,250,

To all whom it may concern: .

Be it known that we, Rrciard EKMBERSON
Starrorn and Arserr Frawzriw Lorr, citi-
zens of the United States, residing at Walla
Walla, in the county of Walla Walla and
State of Washington, have invented a new
and useful Attachment for a Ram, of which
the following is a specification. ]

QOur inventlon relates to improvements n
rams in which horizontal springs operate in
conjunction with a waste valve stem; and
the object of our improvement is to pro-
vide continuous and uninterrupted action of
the waste valve. The failure of a ram to
work is generally due to an over amount of
pressure on the waste valve or to insufficient

- pressure on said waste valve; the waste valve

failing to rise after the downward stroke
or fflﬁing to fall after the upward stroke.
We attain these objects by the mechanisin
illustrated in the accompanying drawing, in
which—

Figure 1. is a view in perspective of the
ram together with our attachment; the sev-
eral parts of said attachment being desig-
nated by the letters A B C D E F; the
waste valve stem of said ram being desig-
nated by the letter G. Fig. 2. is a top view
of the ram to%'ether with a top view of our
attachments, showing parts A C D E.

Similar letters refer to similar parts
throughout.

The adjuster C and the support E are
firmly attached to the bhase F'; the base F, in
turn, being firmly attached to the ram L
Spring A and the spring B are firmly at-
tached to the support E and supported at
the adjuster C by means of four lock-nuts

D D D D as shown in the drawing. The
adjustment of the springs A and B is of-
fected by the manipulation of the four lock-
nuts D D D D. When the waste valve
stem (& is set in motion the springs A and B
are so adjusted by means of the four lock-
nuts D D D D as to aid in forcing the waste
valve stem either down or up as the lack of
pressure or-over amount of pressure may
otherwise retard or stop the action of the
waste valve stem G, en the collar H on
the downward stroke comes in contact with
the spring B the waste valve stem G is
started on the upward stroke.

We claim—

1. In a ramm, the combination of a waste
valve stem, a collar on the stem, two spaced
substantial’l,ﬁ flat springs, the said collar be-
ing located between the adjacent ends of the
springs, a sapport for the springs located at
their opposite ends, and an adjusting means
located between the valve stem and the sup-
port.

2. In a ram, the combination of a waste
valve stem, a collar on the stem, two spaced
substantially flat springs, the said collar be-
ing located hetween the adjacent ends of the
springs, a support for the springs located at
their opposite ends, and a vertical threaded
member located between the valve stem and
the support and provided with lock nuts for
adjnsting the springs.

R. E. STAFFORD.
A F. LOTT.

‘Witnesses:
E. G. Lyr~n,
M. A. Starrore.
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SIDNEY M. STEVENS, OF PRINCE GEORGE, VIRGINIA, ASSIGNOR OF ONE-HALF TO
GRANT CHASE, OF PRINCE GEORGE, VIRGINIA.

APPARATUS FOR PUMPiNG WATEK

973,230.

Specification of Letters Patent,

Patented Oct. 18, 1910.

" Application filed April 27, 1910, Serial No. 557,988,

To all whom it may concern:

Be it known that I, Sioney M. STEvENS, a
citizen of the United States, residing in
Prince George, in the county of Prince
George and State of Virginia, have invented
a new and useful Improvement in Apparatus
for Pumping Water, of which the following
is a specification.

This invention relates to the construction
of apparatus for raising water, and its ob-
ject has been to provide an inexpensive con-
struction of automatic apparatus adapted to
raise the water in cases where only limited
volume is needed,

The invention is fully described below, and
also illustrated in the accompanying draw-
ing in which, :

Figure 1 is a vertical section of the appa-
ig,_tusland Fig. 2 a section on the line 2—2 of

ig. 1.

In said drawing I show a novel construc-
tion of pumping appsratus in combination
with a hydraulic ram for operating the
same, This hydraulic ram may be of any
known construction, and the one shown is a
form illustrated in Knéght’s Mechanical Dic-
tionary. In it the water passes from g reser-
voir or source of supply 8, through the pipe
4 at the lower end of which is a check valve
5, serving as a waste valve to the apparatus.
When the water closes this valve, 1t spends
its energy in foreing a portion of itself into
the air chamber 6, thus relieving some of the
pressure at the valve so that it drops and
causes a resumption of the movement
through pipe 4 until the valve is again lift-
ed, when the same operations are repeated.
The chamber 6 communicates by pipe 7 with

- a casing 8 in which is located the pumping

apparatus now to be described. This casing
is horizontally arranged as shown and is di-
vided by a horizontal diaphragm ¢ into up-
per and lower chambers 10 and 11. Of these
the lower chamber receives the water from
pipe 7, and the upper one receives the water
which is to be pumged through a pipe 12
The pipe 12 is joined to a tee 13, one end of
which connects with a pipe 14 leading from
a spring or other source of supply, and the
other end of the tee is joined to a pipe 15
leading to the point at which the water from
the spring is to be used or delivered. The
pipe 14 iz provided with a check valve 16
adapted to admit the water freely to the pipe
but also adapted to prevent any return of

the water, and pipe 15 is likewise provided
with a check valve 17 adapted to permit the
passage of the water to the point of destina-
tion, but also adapted to prevent the water
after it has moved beyond said valve from
returning.

The diaphragm 9 is flexible and adapted to
yield to the pressure of the water upon its
tlat faces and it is accompanied upon both
faces with assisting springs. The sprin,
above the diaphiragm is indicated at 18 ang
the one below 1t is indicated at 19. Both are
made from flat metal bent into U shape, and
the former is secured to the top of the casing
by the screw 20 passing through the shorter
limb of the spring, and the lower spring 19
is secured in like manner to the bottom of the
casing by the screw 21 also passing through
the shorter limb of the spring.

With the construction described, the op-
eration is substantially as follows: The
water from the spring enters through valve
16 and fills pipe 14 and the upper chamber
10 of the pumping casing, depressing the
diaphragm to a greater or less extent, and
forecing 1t against the spring 19, The ram
now acts by creating superior pressure on
the underside of the diaphragm and raising
it. In so doing the water above the dia-
phragm is lifteﬁ, compelling the closing of
the valve 16 so that no more water can enter.
At the same time the greater or less part of
the water then accumulated above the dia-
phragm is expelled through valve 17, and
sent on its way to the point of delivery.
Asg soon as the ram reacts, the pressure from
the water caused by it ceases and the dia-
phragm falls to its normal position, thereby
permitting the water to again enter at valve
16, and to fll the space just vacated by that
which was exp@]leg. Thesc operations are
repeated as long as the raimn is continued in
action.

It will be noted that the serews 20 and 21
which support the springs 18 and 19, are
adapted to position said springs at different
distances from the diaphragm, so that the
action of the springs may be lessened or in-
creased as occasion requires. This enables
me to regulate these springs, so as to adapt
the apparatus to use in cases not only where
the spring water is under considerable pres-
sure as it enters but also in cases where there
is no pressure upon it. If there is pressure
upon it, the springs are adjusted so as to
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put greater tension upon the lower spring
and slacken that upon the upper one. It
will also be noted that the spring water
which is pumped; does not become mixed
with or adulterated by the water used in the
rain. Indeed the latter may be very much
inferior to the former. _

The apparatus described is adapted to
exert a suction force on the water being

umped, so that it is adapted not only to
graw the water into itself in the absence of
any pressure upon the water, but also to
raise the water from a well or other source
lower than itself.

I claim:—

1. The apparatus for pumping water con-
sisting of a water holding casing, a flexible
diaphragm dividing said easing into two
compartments, a water supplying and dis-
charging pipe communicating with one of
said compartments, a hydraulic ram com-
municating with the other of said compart-
ments and serving to actnate said

hra
gf sa%gl diaphragm.

2. The apparatus for pumping water con-

dia- !
. + [ i
, and assisting springs at each side

973,230

sisting of a water holding casing, a flexible
diaphragin divid:ng said casing into twe
compartinents, a water supplying and dis-
charging pipe communicating with one of
said compartments, a hydraulic ram com-
municating with the other of said compart-
ments and serving to actuate said dia-
phragm, and assisting springs at each side of
said diaphragm, said assisting springs being

" adjustable.

3. The apparatus for pnmping water con-
sisting of a water holding casing, a flexible
diaphragm dividing the casing into two
compartments, a water supply pipe opening
into one of said compartments, a hydraulic
ram communicating with the other com-
partment and suppﬁyincr power 10 operate
the diaphragm, and aﬁ'usting sqrings at
each side of said diaphragm, said springs
being independently adjustable in both di-
rections.

SIDNEY M. STEVENS,

Witnesses:
W. E. ArMsTrONG,
V. M. CanppELL.
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'JOHN R. THOMPSON, OF FLOMATON, ALABAMA,

HYDRAULIC RAM.

Speciﬁpation of I_.ettei‘s Patent,

Patented Nov. 1, 1910,

Application flled February 23, 1910. Serial No. 545,260

To all whom it may concern: .
Be it known that I, Joan R. TroMpson,

a citizen of the United States, residing at

Flomaton, in the county-of Escambia and
State of A
useful Hydraulic Ram, of which the follow-
ing is a specification. . : .
This invention relates to a hydraulic ram
designed more particularly for elevatin
water from a source different from that o%
the water employed for driving the ram, in
order that water which is unfit for use may
be employed to elevate pure water from an-

. other source. .

The invention consists, essentially, in a
ram of peculiar construction which is con-
nected to a flexible bag or the like mounted
in a closed chamber connected to a source of
pure water supﬁly. The operation of the
ram serves to slternately distend and con-
tract the bag, thereby causing water to be

- drawn into and expelled from the chamber,

25

The invention also has for .its object to
provide an improved form of waste valve,

together with a structure which enables the

ram to be connected to a siphon,
With the herein stated objects in view, the
invention tconsists in a novel construction

- and arrangément of parts to be hereinafter
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describéd and claimed, reference being kad
to the accompanying drawm%s,‘ln which—
Figures 1 and 2 are vertical sectional views

-of two slightly different forms of the inven-

tion. Fig. 3 1s a plan view of another form

‘of ram. Fig, 4 is & section on the line 4—4
of Fig. 3. Fig. 5 is a cross section on the.
line 5—5 of Fig. 3. Fig. 6 is an enlarged

section of one of the valves shown in Fig. 5.

Referring more particularly to Figs. 1 and
2 of the drawings, 10 denotes, in each in-
stance, the drive pipe of the ram. In the ap-
paratus shown in Fig. 1, a closed chamber
11 is connected to the drive pipe by a short
branch pipe 12. Within the chamber 11 is
located a flexible bag 18, the mouth of which

. is firmly secured to the bottom of the cham-

o

50

1]

ber over the branch 12 so that the water
flowing in the drive pipe may enter the bag.
A fluid tight joint is provided between the
bag and tfl%e chamber, In order that none of
the water of the ram may enter the chamber,
The chamber 11 is entered by a pifpe 14
leading to a spring or other source of pure
water supply. The discharge end of this
pipe is provided with a check valve 15,
The discharge from the -chamber 11 is

labama, have invented a new and’

through the top thereof into an air chamber
16, from Wh’icl? a pipe 17 leads to the place
of use of the water. Return flow of the
water from the air chamber is prevented by
an ordinary check valve 18 as usnal. :
The drive pipe 10 is provided with the

‘850

usual waste valve 19 located adjacent to the -

chamber 11.- - )

_ In operation, the pipe 14 will be connected
to a spring or other source of pure water
supply as already stated. The drive pipe
10 may be connected to any other source of
supply having a suitable head to insure the

roper operation of the ram. The water

or operating the ram proper need not be
Eure water as no part of it enters the cham-
er 1. Tt is therefore possible to operate
the ram with dirty water. '
The operation is as follows: When the
valve 19 is closed, the water in the drive pipe
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10 backs up in the bag 13 and distends the .

same, which forces the water out of the
chamber 11 into the air chamber 16, from
which it flows through the pipe 17 to.the

place of use. When the valve 19 opens, the

water flows out of the bag 13, and the latter
therefore contracts, which produces suction
in the chamber 11, whereupon the valve 15
opens, and lets water from the pipe 14 into
the chamber,

If it is desired to use some of the dirty
ram water, the arrangement illustrated in
I'ig. 2 is providéed. The structure is the
same as the one already described, with the
excegtion_tlmt a pipe 20 enters the mouth
of the bag 13, this pipe extending through
the bottom of the chamber 11. A fluid tight
joint is provided in order that none of the
water in the bag 13 may escape into the
chamber 11. The pipe 20 leads to the place
of use of the water, and is provided with 2
check valve 21 for preventing the water
from -flowing back into the bag 13. The
pipe 20 is also provided with a valve 92 for
shutting off the water when not needed. To
the pipe 20, between the check valve 21 and
the valve 22, is connected a stand pipe 93,
which serves as an air chamber to maintain
a steady and uniform flow in the pipe 20,

The operation of the form of apparatus
just described, is the same as the apparatus
shown in Fig. 1, with the exception that
some of the water from the ram entering
the bag 13, is also elevated to a flace of use.

In the form of apparatus illustrated in

Figs. 3 to 5, the ram is interposed in the
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apex of a siphon, the flow through the

siphon smarvin%l to operate the ram. The
short leg of t ;

and the long leg at 25, these two legs being
connected by a pipe 26 connected by two

branches 27 and 27 respectively, to a cham-

ber 28. The long 1%%125 of the siphon leads'
from this casing.

e pipe 27 is also con-
tinued so as to discharge into a flexible ba

29 located in a chamber 80 which is enterzg
by a pipe 31 leading to a source of pure
water supply, the arrangement being the
same as 1n Figs. 1 and 2. The chamber
30 discharges into an air chamber 32, from
which a pipe 33 leads the water to the place

.- of use, as before. The pipe 27* is also con-
tinued so as to enter a flexible bag mounted
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in a chamber 84 connected by o pipe 85 to a
source of pure water supply, and discharg-
ing into an air chamber 36, from which a
piEi:a 37 leads to the place of use of the water.

he chamber 28 is made air tight, and a
pump 38 is connected thereto for exhausting
the air, to start the siphon.

In the bottom of the chamber 28 are open-
ings in which are screwed sleeves 39 and 40
respectively, communicating with the pipes
27 and 272, The upper end of the sleeve 39

forms the seat of a valve 41, and the corre--

sponding end of the sleeve 40 forms the seat
of a valve 42. These valves operate alter-
nately, they being connected by stems 43 to
an.oscillating beam 44 pivoted intermediate

_its ends as indicated at 45 to a-standard 46

mounted in the chamber 28, the stems 43

being connected to the respective ends of the.

beam. It will be evident that by this con-
nection Dbetween “the valves they will be
caused to operate alternately, one of said
valves closing, while the other is opening.

-The water therefore flows into the chamber
28 from the pipes 27 and 27t alternately.

The sleeves are adjustable to regulate the
stroltes of the valves.
In operation, the chamber 28 is exhausted

‘to start the siphon. - As already stated the-

valves 41 and 42 operate alternately, and the
water flows from the short leg 24 of the
siphon into the long leg 25 by the way of
the chamber 28, the water being conducted

e siphon is indicated at 24,

" Witnesses:

b74,724

into the chamber by the branch pipes 27

and 278, these pipes discharging into the
chamber alternately. When. the valve 41 is
closed, the water in the branch pipe 27 flows
into the flexible bag 29 and distends-the
same, thus expelling the water from the
chamber 30. en the valve 41 opens, the
water in the pipe 27 flows into the chamber
28, and the bag 29 also empties, therchy
creating suction in the chamber 30 and caus-
ing the latter to fill through the pipe 31.
The same action takes place in the mecha-
nism connected to the branch pipe 27,

By the arrangement last described, a. don-
ble acting ram and pump is had which de-
livers a large supply of water in a steady
stream. N

What is claimed is:

1. The combination with a ram having a

branched drive pipe, of flexible bags into
which said branches discharge; a chamber
inclosing each. of said bags, and connected
to a source of water supply, and each’ of
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said chambers having an outlet, a second -

chamber with which the branch pipes com-
municate, said chamber having an outlét,
and alternately operating valves for control-
ling the flow from the branch pipes into the
last mentioned chamber. S

‘9, The combination with a ram having a
branched drive pipe, of a flexible bag coi-
nected to each of said branches, a chamber
inclosing each bag, and connected to a source
of water supply, and each of said chanbers
having an outlet, a second chamber in com-
munication with the branches of the drive
pipe, said chamber having an outlet, a stand-
ard mounted In the last mentioned chamber,
an oscillating beam pivoted to the standard,
and valves carried by the respective ends
of the beam for alternately opening the
branches of the drive pipe to the last men-
tioned chamber. . o :
_ In testimony that I claim the foregoing as
my own, I have hereto affixed my signature
in the presence of two witnesses.
© JOHN R. THOMPSON.

“J. N. Jomwson,
JamEes A. THORNTON.
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UNITED STATES PATENT OFFICE.

BRADISH J. CARROLL, OF NEW YORK, N. Y., ASSIGNOR T0O POWER SPECIALTY COM-
PANY, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK,

HYDRAULIC RAM.

976,546.

Specificaiion of Letters Patent,

Patented Nov. 22, 1910.

AppHication filed Pecember 30, 1909. Serial No, 535,630,

To all whom 4t may concern:

Be it known that I, Brapisa J. Carrorr,
a ecitizen of the United States, residing at
New York, in the county and State of New
York, have invented certain new and usefnl
Improvements in ITydraulic Rams, of which
the following is a full, clear, and exact de-
seription.

This invenfion relates to hydraulic rams,
more particularly to the mounting of the
“agste™ or * working ” valve which enables
the fluid to acquire the momentum necessary
to drive it into the air chamber. It is of
course important that the working valve be
tightly seated when closed, as leakage at
that time would impair the efficiency of the
ram. Considerable difficulty has been ex-
perienced in securing this desired close fit
of the valve and its seat, particularly after
the apparatus has been in use for some time,
as wear of the moving parts, or catching of
the valve on a plece of wood, pebble, or
other foreign object, tends to displace the
valve and so cause it to seat improperly.

My present invention is designed to ob-
viate this difficulty by means of a novel form
of mounting, of such character that not only

~the originaf positioning of the valve may be
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readily and accurately effected but also that
the repeated engagement of the valve with
its seat will restore the valve to its proper
adjustment in case it should happen to be
disturbed.

To this and other ends the invention
which T desire to cover consists in the novel
features and combinations of elements here-
inafter described.

A convenient and effective embodiment of
the invention is illustrated in the annexed
drawing, in which the apparatus is shown
partly in section.

The drive pipe A is connected with the
usual air chamber B, provided with a suit-
able check valve, not shown, constructed to
prevent the water from flowing back into
the drive pipe. The air chamber also has
a delivery pipe C for conveying the water
to the point of utilization. The waste or
working valve D works in a chamber E, and
is arranged to bear on a seat F at the top
of the valve chamber. For this purpose the
valve is mounted on a horizonfal lever or
arm G, pivotally supported at H and pro-
vided with an adjustable stop I arranged
to strike a resilient or yielding base J and

so limit the downward moyement of the
lever. The drive pipe being connected with
a suitable elevated source or “head” of
water and the working valve depressed (by
gravity), the water pours out past the valve,
through the seat, tEereby acquiring a cer-
tain amount of momentum, sufficient to
carry the valve upward against its seat.
The water, thus diverted, is carried by its
momentum up into the air chamber, re-
lieving the pressure on the working valve
and permitting the same to fall again,
whereupon the operation described is re-
peated. In this way the air in the air cham-
er is compressed, and the water therein
forced to the point of utilization by the air
pressure.
_ It is clear that the working valve in clos-
1n%‘ should fit tightly on its seat, since, as
before stated, leakage would impair the effi-
ciency of the ram. My present invention is
designed to provide a mounting for the
working valve which will enable tﬁis desired
close fit to be secured and maintained.

In the embodiment illustrated in the draw-
ing the bedy, K, of the valve, is mounted
between a lower supporting disk L and an
upper clamping disk L’, and extending up-
wardly through these three parts is a bind-
mg bolt or tie rod M, the apertures through
which the bolt passes being somewhat larger
than the latter, as shown.
of the bolt and the lower disk is a washer N,
the upper surface of which is spherically
convex, codperating with a correspondingly
concave seat on the disk I around the aper-
ture through which the bolt passes. The
top of the upper disk L’ is also spherically
convex, cobperating with the simi]i)a.rly con-
cave lower end of a short tubular member
or stem O loosely encircling the bolt. The
111311361‘ end of this member is likewise spheri-
cally concave, to fit the spherical lower face
of the end of lever G, which end is prefer-
ably in the form of a ball, as shown at P.
Between the lever-end and the bolt nut is a
washer R concave on its lower face to fit the
upper side of the ball, and the apertures in
the ball and washer are larger than the bolt
50 as to allow more or less play of the latter.

The spherical engaging surfaces described
permit adjustment of each part in every di-
rection. In assembling the device, the parts
are arranged as shown, but the nut on the
bolt M is not set up, so as to leave all the

Between the head -
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parts loose. Hence when the lever is raised
the valve disk K will seat itself accuratel

on the seat F. The nut is now tightened,
binding all the parts firmly together and
leaving the valve in proper adjustment. If
in the operation of the ram this adjustment

should be disturbed the subsequent impacts -

in closing will cause the valve to right itself,

and even if the parts should work loose their.

universal adjustability will permit the valve
to close properly. In any event mere tight-
ening of the binding nut while the valve is
held closely to its seat will restore the origi-
nal adjustment.

From the for?oing it will be seen that my
invention provides a self-adjusting working
or waste valve, which has no tendency to
get out of adjustment but on the contrary
always tends to keep itself in the proper re-
lation to its seat.

The embodiment specifically . described
herein is si.mgle and thoroughly effective for
its purpose, but it is to be understood that
the invention is ca%able of being embodied
in othéer forms without departure from its
proper spirit and scope.

I claim:

. 1. In & hydraulic ram, the combination
with a drive pipe, and a valve seat, of a
working valve cobperating with said seat,
a movable snpport ?or the valve, and means
for attaching the valve to its support, com-
prising a plurality of universally adjustable
members and means for binding said parts,
valve, and support rigidly together in ad-
justed position.

2. In a hydraulic ram, the combination of
a movable support, a working valve, a uni-
versally adjustable member bhetween the
valve and the support, and a binding boll
for securing the parts rigidly together in
adjusted position. -

3. In a hydraulic ram, in combination, a
movable support having a convex face, a
working valve having a stem provided with
a concave face fitting said convex face, a
binding bolt serving to bind said parts rig-
idly together in adjusted position, and a
seat for the valve,

978,546

4. In a hydranlic ram, in combination, a
movable support having opposite convex
faces, a working valve having a stem pro-
vided with a concave face fitting one ofp the
convex faces on the support, a concave
washer fitting the other convex face on the
support, and a binding bolt extending
through the stem, support, and washer.

5. In a hydraulic ram, in combination, a
movable support, & working valve provided
with a concave seat, a binding bolt extending
through the valve and the support, and a

-convex washer between the head of the bolt

and the valve and fitting the said econcave
seat.

6. In a hydraulic ram, in combination, a
working valve comprising a disk of yield-
ing material, a lower supporting disk hav-
ing a central aperture and a“concave seat
around the aperture, 2 convex washer fitting
said seat, an upper clamping disk having a
central aperture and a convex face around
the aperture, an upwardly extending tubunlar
stem having concave ends the lower of which
engages sald convex face on the upper disk,
a movable support having a lower convex
face fitting tge upper concave end of the
tubular stem, and having an upper convex
face, a concave washer fitting the upper con-
vex face of the support, and a binding bolt
extending through the valve disks, the stem,
washers, and supports, and binding the same
ﬁl‘ml¥ together.

7. In a hydraulic ram, a horizontal sup-
porting lever having a ball end provided
with a vertical aperture, an apertured washer
having a concave face fitting the upper side
of said ball end, & tubular stem having an
upper concave face fitting the under side of
said ball end, a working valve, and a bind-
ing bolt extending from the valve through
the stem, ball end and washer,

In testimony whereof I aflix my signature
in the presence of two subscribing witnesses.

BRADISH J. CARROLL.

Withesses:
M. Lawson Dyer,
5. 8. DynEAM.
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UNITED STATES PATENT OFFICE.

GEORGE WILLIAM WALTERS, OF SHARON, PENNSYLVANIA.

HYDRAULIC RAM.

992,524,

Specification of Letters Patent.

Patented May 16, 1911,

Application filed Septeraber 21, 1910, Berial No, 583,013,

To all whom it may concern:

Be it known that I, Groree W. WarTeRs,
a citizen of the United States, residing at
Sharon, in the connty of Mercer and State
of Pennsylvania, have invented certain new
and useful Improvements in Hydraulic
Rams, of which the following is a specifica-
tion,

My invention relates to improvements in-

hydraulic rams, the primary object being to
provide a generally improved hydraulic ram
of simple, cheap, and efficient construction,
better adapted to its intended purposes than
any other device of the same class with
which T am acquainted.

The invention relates more particularly to
improved mechanism for operating the im-
pact or escape valve and means for regulat-
ing the sensitiveness as well as the frequency
and length of stroke of the latter.

The improved impact valve is provided
with pendulum mechanism adapted to per-
form the following functions: {1) To more
quickly close the impact valve, thus prevent-
ing an unnecessary waste of the operating
fiad. (2) To more quickly open the im-
pact valve after the necessary impact or im-
petus has been given, thus giving the valve
action greater speed, and (3) To provide a
more rapid stroke or pulsation of the impact
valve and regulate the same through the
medium of an adjustable pendulum weight,
thus enabling the ram to work faster in
pumping water, and to perform its functions
with less loss of the operating fluid.

With the above mentioned ends in view,
the invention consists in the novel construe-
tion, arrangement and combination of parts,
hereinafter described, illustrated in one of
its embodiments in the accompanying dra-
ings, and particularly pointed out in the
appended claims.

Referring to the drawings, forming a part
of this specification, Figure 1 is a side eleva-
tion of a hydraulic ram constructed in ac-
cordance with my invention, the improved
impact valve and pendulum mechanism be-
ing shown in an intermediate position. Fig,
2, a central vertical sectionsh view of the
same. Fig. 3, a side elevation of a modified
form of impact valve and pendulum mecha-
nism. Fig. 4, a side view of the improved
drive or impact pipe.

Similar numerals of reference designate.

' like parts throughout all the figures of the

drawings, _

The parts of the improved hydraulic ram
are particularly designed and adapted for
use 1n connection with a concrete body 1,
of any suitable and convenient form or con-
figuration for containing the air chamber 2,
of the improved ram. The concrete may
be molded about a barrel 3, or other suitable
vessel to form the air chamber and mounted
upon a suitable foundation 4, and suitably
submerged in the earth to protect it from
sudden changes in temperature,

The drive pipe 5, is mounted in the lower
portion of the concrete body and connected
to a suitable sonrce of supply, said drive
Eipe being anchored in the concrete body

v means of annular shoulders 6. These
retaining shoulders may either take the form
of pipe coupling members as shown in Fig.
2, or may he cast integral with the drive
pipe 8, as shown in Fig, 4.

The drive pipe 5, is previded at one end
with an impact valve-body 7, and is inter-
sected by means of a conduit pipe 8, leading
upwardly and entering into the air cham-
ber 2,

The barrel or vessel 3, forming the air
chamber is provided with a valved delivery
pipe ¢, adapted to conduct the water to
any suifable place desived; said barrel or
vessel being also provided with a vertical
pipe 10, at 1ts top having the cap 11, and a
horizontallg extending drain-pipe 12, at its
bottom to be used in cleaning out the barrel
or receptacle 3, when desired. The pipes 8,
9, 10 and 12, are likewise provided with an-
choring shoulders or sleeves 13, for securing
the respective pipes in the concrete body.
The eonduit pipe 8, is provided with a check
valve 8%, operating in a well known and
understood manner.

The impact valve-body 7, is provided
with an impact valve 14, said impact valve
being carried upon a movable or reciproca-
tory valve-stem 15, adapted to cofiperate
with and to be actuated by the pendulum
mechanism hereinafter described.

A pendulum member 186, is mounted upon
a supporting arm 17, embedded in and ex-
tending from the conerete body 1, said pen-
dulum member having its depending por-
tion provided with an adjustably mounted
pendulum weight 18, The pendulum mem-
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ber is provided with a pair of laterally ex-
tending arms or fingers 19 and 19 inter-
posed between and adapted to alternately
engage and eclear a pair of adjustably
mouuted stop blocls 20. '

The impact valve 14, when closed is
adapted to be seated upon a valve seat 142,
in the valve-body 7, and in the form of re-
ciproeatory or vertically movable valve stem
shown in Figs. 1 and 2, said valve-stem may
be mounted in an overflow or waste housing
21, and as a means for cushioning the valve
and stem wlen moved to its open position, a
resilient block 22, of rubber or other snitable
material may be mounted upon the valve-
stem so as to impinge upon the bearing
member 21%, of the housing 21, as the valve
s moved to its extreme open position.

The operation of the impact valve and the
pendulum mechanism is as follows: When
the impact valve is in its extreme open po-
gition and below the intermediate position
shown in Figs. 1 and 2 of the drawings, and
is wasting water throngh the valve and
waste housing, the npper arm or finger 19,
upon the return of the pendulum, will strike
the upper stop block 20, and thus start the
valve toward its seat, and the wvalve thus
started is forced by the rush or impetus of
the water upiwardly with such force that the
lower stop 20, will strike the lower arm
or finger 192, of the pendulum, carrying the
depencing portion of the pendulmn with
its weight to a position to the extreme loft,
and the upper stop block 20, will be carried
upwardly to a position sufliciently high to
cﬁar the free ends of the arms or fingers 19
and 19%, as the pendulum swings. On the
return swing of the pendulum, the lower
arm or finger 192, will strike the lower stop
block 26, and thus start the valve down-
wardly off of its seat, and when in its ex-
trene open position, the lower stop block is
in a position to clear the ends of the arms
or fingers 19 and 19, as the pendulum
swings or returns to its full stroke at the
extreme right, after which the return mo-
tien above described again takes place and
the action is repeated, the waste of the water
from the impact valve taking place while
the pendulum swings to the right and ye-
turns to the left. By adjusting the stop
blocks 20, throngh the medium of the set
screws 20, the sensitiveness of the valve and
the length of its throw or stroke may be
regulated as well as regulating the swing of
the pendulum, By varying the adjustment

992,524

of the pendulum weight, the speed of the
valve action may be hikewise regulated.

In the modified form of pendulum mech- 60
anism shown in Fig. 3, the valve-stem 15,
vecelves an oscillatory motion by being piv-
oted upon the supporting arm 17, opposite
the-pivoted portion of the pendulum mem-
her 18, the action of the lower or free end 65
15%, of the valve-stem carrying the valve
14, with respect to the vibratory movements
of the pendulun member being opposite to
that shown in Figs. 1 and 2, as is obvious.

If desired, a weight 23, may be adjustably 70
moumted upon the lower or free enc 132, to
regulate the sensitiveness of the wvalve 14,
the latter being adapted in its open position
to abnt or impinge upon small stop mem-
bers 21%, of the waste housing to permit the 75
outflow of the water or operating finid.

Irom the foregoing description, taken in
connection with the accompanying draw-
ings, the operation and advantages of my
invention will be readily understood.

Having thus deseribed an embodiment of
my mvention, what I claim and desire to
secure by Letters Patent is,—

L In a hydraulic ram, an impact valve
provided with a stem, stop blocks adjust- 85
ably mounted thereon, and a pendulum
member provided with laterally extending.
arms adapted to alternately engage and
clear said stopr blocks.

2. In-a hydraulic ram, a drive pipe and 90
impact valve having a valve stem, stop
blocks adjustably mounted on said valve
stem, a pendulum member provided with
laterally extending arms adapted to alter-
nately engage said stop blocks, and a weight 95
adjustably mounted on said pendulum
member.

3. In a hydraulic ram, a drive pipe pro-
vided at its end with an open valve body,

a supporting arm, a vibratory valve stem 100
pivoied on said arm and having its free end
extending into said open valve hody and
provided with a valve, stop blocks adjust-
ably mounted on said valve stem, and a pen-
dulum member pivoted on said supporting 105
arm and provided with arms adapted to
alternately engage said stop blocks.

In testimony whercof I have afiixed my
signature, in presence of two witnesses.

GEORGE WILLIAM WALTERS.

Witnesses:
Craries Frepricx WarTors,
Tuomas T. PeTriN:.
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Copies of this patent may be obtained for five cenis esch, by addressing the “ Commissioner of Patents,
Washington, B, C.”
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UNITED STATES PATENT OFFICE.

STIRLING B, HILL, CLIMIE E. HILL, AND WILLIAM R, HILL, OF SEATTLE, WASHINGTON.

. AIR-COMPRESSOR.

1,003,212.

Speciﬁcétion of Letters Patent,

Patented Oct. 10, 1911,

- AppHeation filed February 11, 1911 Serial Ne. 608,07¢. . .

To all whom i may concern: _
Be it known that we, Smirviye B. i,
Croe E. Hiie, and Wiroiay R. Hie, cifi-

* zens of the United States, residing at Seattle,
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in the county of King and State of Wash-
ington, have invented certain new and nseful

TImprovements in Air-Compressors, of which

the following is a specification.
© Qur invention relates to air compressors
and particularly to such a device employing
air compressing means in the embodiment
of a hydraulic ram. v

An important object of this invention is
to provide means whereby the hydraulic ram
princ

A further object of this invention is to
provide an air compressor of the above
character, which is positive, continuous, and
automatic in operation. .
LA further'ogject'of this invention is to
provide an air compressor including a hy-

' draulic ram, and means for automatically
“varying the amount of air conducted to the
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ram to be compressed, whereby as the pres-
sure fails in the air storage tank said means
is operated to admit a larger amount of air
into the ram. '

Other objects and advantages of this in-
vention will be apparent during the course
of the following description.

In the accompanying drawings forming a
part of this specification and in which like
numerals are employed to desigmate like
parts throughout the same, Figure 1 is a
central vertical sectionsl view taken through

a device illustrating our invention, ¥ig. 2

* is an enlarged plan view of the air discharge
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valves, Fig. 8 is a side view of the same,
and its associated members shown in section,
Fig. 4 isa plan view of the waste valve struc-
ture, Fig. 5 is a central vertical sectional
view taken through the same, Fig. 6 is a
longitudinal sectional view taken through
the air supply pipe, and Fig. 7 is a side view
of a different form of air :supply pipe, to-
gether with automatic means for controllihg
the outer valve, said means being shown
partly. in section and partly in elevation.

In the drawings wherein is illustrated a
preferred embodiment of onr invention, a
hydranlie ram is shown, comprising a cen-
tral body casing 1. having one side thereof
provided ith a flanged nipple 2. which. is
adapted for connection with a drive pipe,

le may be employed to compress air..

(not shown}..
casing is provided with a flanged nipple 8,

The lower end of this body.

65

which is suitably connected with a waste

pipe 4. The upper end of the body casing
1 15 provided with a flanged nipple 5, upon
which is monnted a preferably cylindrical
w ater-collecting receptacle 6, which is secured
thereto by any suitable means. The lower
end of this water-collecting receptacle is par-
tially. closed by an annular bottom 7, cen-
trally upon which is formed an upstanding
preferably cylindrical easing 8. This casing
8 is concentrically arranged with relation to
the casing 6, and extends downwardly beloyw
the annular bottom 7 to form an anuular
flange 9, which snugly fits within the nipple
5. The casing 8 forms in effect a continua-
tion of the nipple 5. The casing 8 has its

| apper end closed by a head 10, secured

thereto by any suitable means. This head
is provided with a suitable number of open-
ings 11 formed_therethrough, within which
openings are disposed spiders 12, having
snitable connection with said head 10. The
passage of material through the.openings
11 is controlled by upwardly opening valves
18, which are rigidly mounted upon stems
14. Rigidly mounted upon the upper sur-
face of the head 10, is a large spider 15, hav-
ing openings 16 formed therethough to slid-
ably receive the stems 14. The lower ends
of these stems are movably mounted within
openings 17, which are formed throngh the
spiders 12, as clearly shown in Fig. 8. Dis-

posed upen the upper surface of the head .

¥

10 are packing rings 15, surrounding the
openings 11 and engaged by the valves 13.
The valves 13 are urged into engagement
with the packing rings by compressible coil
springs 18, as shown. . _ '
The discharge of water through the nip-
ple 3 is controlled by a waste valve struc-
ture, comprising a plnrality of annular
valves 19 and 20, the valve 19 being dis-
posed above the valve 20 and spaced there-

- from in concentric relation. The annular

valves 19 and 20 are rigidly connected with
preferably diametrically disposed pairs of

“enrved rods 21 and 22 respectively, as shown

at 23. The pairs of enrved rods 21 and 22
are holted together and with a vertically
movable disk-valve 24, as shown at 25. - The
valves 19 and 20 ave disposed-ontwardly of

and have slidable engagement*with anpular
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saper spaced valve-seats 26 and 27, re-
spectively. The annular valve-seats are

preferably cast integral with 2 spider 27, the

lower ends of the diametrically arranged

5 arms of which have connection with a ring

28, which ring- is connected with the nipple-

3 by means of screws 29, or the like. - The
ring 2§ serves as a‘valve-seat for the valve
20. The valve-seats 26, 27 and 28 have re-
10_.5£ecti?ely; packing rings 30, 31, and 32, suit-
~ ably secured upoen the upper faces thereof,
as shown. The annplar valves 19 and 20
have packing rings 33 and 34 respectively,
suitabe .secured upon their upper faces,

15 which packing rings extend inwardly be-
yond such: valves for engagement with re-
duced outer portions of the valve-seats 26
‘and 27. The spider 27 has rigid connection
at its upper central portion with g vertical

20 rod 36, and a sleeve-37 is slidably mounted
upon this rod, as shown: The sleeve 87 has
*screw threaded engagement with the disk-
valve; as shown at 38. Disposed above theé
disk-valve 24 is a spodl 39 which has screw

25 threaded engagement with the sleeve 37, as
shown. The upper end of the vertical rod

36 is glidably mounted within an opening
formed through the inner end of 2 stop-arm
40, which has its outer end provided with an

30 opening 41 formed therethrough, for rotata-
- bly receiving a_cylindrical end portion 42
of x bolt 43. The lower end of the portion

42 is provided with a washer and nut 41 and
45, respectively. The bolt 43 is scresr

35 threaded. through the bLody casing 1 and
may be rotated to raise and lower the stop-
arm 40. The spool 39 carries shock absorb-
"ing material 46" upon its upper end and sach
‘material is also secured upon the spider 27
40 adjacent the rod 36. " The limit og) upward
movement of the disk-valve 24 is regubated
by-the relative position of the stop-arm 46.
I;;sposed adjacent the lower end ofpt-hé.s ool

39 is a leaf-spring 46, the inmer end of

45 which: has slotted - engagement with . the
sleeve 37. The-leaf-spring is formed of a
plurality of spring leaves. -'The ‘outer end

of the leaf-spring 46 is disposed nnder a
shoulder 47 formed upon the casing 1. *The

60 leaf-spring 46 .i3 formed of s plurality of
- spring leaves-48, as above stated, which
carry plates 49, said plates being secnred to-

gether by clamps 50. The lower plate 49 is
provided with-a curved recess to receive thé*
53 upper-curved end of 2 bolt 51, having screw-

threaded e ment with the castng 1, and

provided with an-axial opening 52, formed

therethrough. " The leaf-spring is tensioned’

%o hold the disk-valve'24 in its uppernost
60-poeition.: - The temsion of 'the leaf-spring
- may: be changed-by manipulating the bolt
91, or by raising said leaf-spring by insert-

ing a tool through the.opening 52. ~
_"-‘is’_;sh@wn- in Fig. 8, an:air supply pipe 53
&35 provided, the ssme passing through the

-screw-threaded opening

1,008,212

collecting receptacle € and the eylindrical

casing 8. The inner end of the })lpe 53 dis-
charges throygh a ring 54, to which is piv-

‘otally. connected an inwardly opening check

valve 53, as shown at 56, This check valve
engages a packing ring 37. The amount o”
air supplied through the pipe 53 is regulated
by. a rctutable valve 38, having screw-
threaded engagrement-with the onter end o”
the pipe 53. This valve is provided with
openings 59. formed therethrough. . By ro-
tating the valve 58 the openings 59 may be
partially elosed or opened to regulate the
amount of air passing through the pipe 53.
In Fig. 7, we have shown sutomatic means go
for regulating the amount of air,supflinel :
throug%lu the,pipe 533. In this form of the
invention the pipe 53 may preferably .be
curved and has communication with the in-
terior of the upper end of the cylindrical
casing 8. The collecting receptacie 6 is
slightly modified to. afford a space for the
pipe 533. The passage of air throngh the
pipe 53 is controlled E\' a vilve strieture 60.
which is operated by a crank 61. This crank
carries a pin 62 operating ih a slot 63. which
is formed through o link 61. This link has
its upper end pivotally connected with a
rod 03, having eonnection with a piston 66,
which is slidably mounted within a cylinder
67. The cyiimder 67 has its upper open end
screw-threaded into the collecting receptatle
6, as shown at 68. The rod 65 operates
through a nut 69, which is externally screw-
threaded “for engagement with the inter-
nally screw-threaded lower portion of the

T0
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-cylinder 67, The downward movement of

the piston 66 is opposed by a ¢ompressible
coil spring 70, having engagement with the
nut 69. It will thus be seen that the tension 103
of this coil spring may be varied by rotating

the nut 69. I'rom the construction of the

above referred to parts, it is obvious that
whel\ the air pressure in the collecting'recep-
tacle 6 reaches a certain degree, the piston

116

.86 will be forced downwardly to oscillate the

valve structuré 60, whereby the air supply
through the pipe 53 is reduced proportion-
ally. - As the &ressure falls in the collecting
receptacle 6, the piston 66 is raised by the
ring 68 and a larger amount of air is sup-
plied through the pipe.53. -
The lower closed end of the collecting re-
ceptacle 6 (see Fig..1) is. provided with a
¢ : ing for receiving a sec-*120
tion of pipe 71, which has its upper end"-
internally screw-threaded ‘for engagement -
with_a stationary guide 72, whieh 1s ap-
proximately X-shaped in cross-section. This
ide carries a circular head 73 about which
15 slidably -mounted an annular *valve 7.

115,

X25

‘Fhe valve- 74 engages z packing ring 73.

The valve 74 i pressure .balanced: . The
uipper. end: of thé annular yalve 74 is con-
nected with an arch 76, having pivotal con- 130
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nection with a link 77. This link has its

upper end pivotally connected with 4 hori-

zontal swinging rod- 78, which in turn is
pivotally connected with a stationary bolt
79, as shown at 80. The swinging rod 78
extends across the head 10 and the free end
thereof is connected with a float 81, which is
disposed within the annular space of the col-
lecting receptacle 6. An air pressure storage
tank 82 is -disposed above the collect.inE re-
ceptacle 6 and has free communication the

with. The lowor end of the receptacle 82
carries an annular flange 83, which is suit-
ably secured to a cor nding flange 84
carried- by the upper end of the collecting

receptacle 6. The compressed air is dis--

charged through an opening 85 into a suit-
able pipe (not showng). The opening 85 is
disposed near the upper end of the receptacle
82. The upper closed end. of the receptacle
82 is provided-with a pressure equalizer or
safety valve 86 of any well known or pre-
ferred type. -~

In the operation of the device, assuming
that the .waste valve is open, as shown in
Fig. 1, the water in the drive pidpe will begin
to travel and flow through said waste valve
to discharge into the pipe 4. - As the water
increases in velocity, the same by impinging
against the disk-valve 24, will close the waste

valve. The pressure then rises in the casing

1 and said waste valve is retained in its
closed position. As the water is dischar%l;w

E the waste valve, as above descri cf,
the same creates a partial vacuum in the
casing 8, whereby the check valve 55 is un-
seated and said casing 8 filled with air. As
soon as the pressure begins to increase in the
casing 8, caused by the waste valve being
closes, as above described, the check valve
55 will be closed. Asthe water rises in the
casing 8 the air contained therein is com-
pressed and forced past the normally closed

upwardly opening valves 13., This com-

pressed air is collected within the receptacles
8 and 82. - Should the water also pass the

‘valves 13, the same will be collected in the

lower portien of the receptacle 8. When a
certain amount of water 1s collected within
the receptacle 8, the float 81 is raised and the
valve T4 raiséd, to discharge the water from
the receptacle 6. It will thus be seen that
automatic means are provided to prevent the

. amount of water held by the receptacle 8

58

i1
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from exceeding a. certain amount. As soon
as the velocity of the water in the drive pipe
falls off, the pressure in the casing 1 is ac-
cordingly reduced so that the leaf-spring

may return the waste valve to its open posi-.

tion.  The operation is then repeated, as
above described. The amount of air sup-
lied into the upper end of the casing 8, may
e regulated by the operation of the valve 58
(see Fig. 6{. This supply of air may be
automatically controlled according to the

amount. of air passi

increase or decrease of pressure in the tank
82, by the device shown in Fig. 7, and herein-

above deseribed.

We wish it understood that the form of

our invention herewith shown and described
is to be taken as a preferred example of the
same and that certain changes in the shape,
size and arrangement of parts may be re-
sorted to without departing from the spirit
of our invention or the scope of the sub-
joined claims. ‘

Having

claim — :

70 .

7%

thus described onr invention, we ©

1. In an air compressor, the combination -

with a hydraulic ram structure including a
casing and a waste valve for controlling the
passage of water from one end of the cas-
ing, of a shell connected with the casing
and comprising a smaller inner shell where-
by an approximately annular space is pro-
vided between the inner and outer shells,
the inner shell forming in effect a continu-~
ation of said easing, means for supplying
air within the inner shell, means for con-
trolling the passage of material from the
inner shell to the outer shell, means for
discharging water from the lower end of
the outer shell, a valve for controlling the

 passage of the water through the last named

means, and means to move the last named
valve, including a lever havin
thereof pivotally connected with one side
of the outer shell and extending across the
inner shell and provided at its free end
with a float.

9. In an air compressor, the combination
with a hydraulic ram structure, of an air
pressure storage tank having communica-
tion therewith, a pipe to supply air to the
upper portion of said hydraulic ram strue-

ture, a check valve to control one end of

85

20

95

one end

100

108

said ‘pipe, and a valve to regulate the -

through said pi

when the check valve:is open. .  PFe
" 3. In an air compressor, the combination
with a hydraulic ram sttructure, of a re-
ceptacle having communication therewith,
means for supplying air within said hy-
draulic ram structure, and means actuated

‘by the pressure within said receptacle to

regulate the amount of air passing through
the first named means. _

4. In an air compressor, the combination
with a hydraulic ram structure, of a Te-
ceptacle having communication therewith,
means for supplying air within said hy-
draulic ram structure, a valve to regulate
the amount ‘of air passing through said

‘means, a cylinder connected to and having

communication with said receptacle, a pis-

ton to operate within said. cylinder, and .

means connecting said piston and vatve,

110
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5. Im an air. compressor, the combination -

with a hydraulic ram structure, of a re-
ceptacle having communication therewith,

130
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& pipe. for" sﬁpplying air to the hydraulic !

stam structure, a valve to vegulate the

amount of air passing threugh said pipe, a |

-cylimder commected ‘to and having ecom-

‘5. munication with said vecéptacle, a piston to-

operate within said cylinder, means connect-
ing said piston and valve, and 2 spring to
oppose the movement of said piston cansed
by pressure in said receptacle. '

6. In an_air compressor, the combination
“with a hydraulic ram stroeture, of u re-
ceptacle having communication therewith,
a pipe for supplying air within said hy-
drauli¢vrhm structure, a valve to regulate
the amount of air passing through - said
pipe, a cylinder connected ‘to and having
communication with said receptacle, a pis-
ton to operate within said c_‘,'}indel;, means
cotnecting said piston. and valve, a spring
to oppose the movement of said piston, and
means to chahge the tension of said spring.

" 7. In an air compressor, the combination

with sa hydraulic ram structure, of a re-
ceplacle having communication therewith, a

" pipe for supplying air to” said hydraulic

ram- structure, means for regulating the
amount of air passing through said pipe, a°
valve for controlling the discharge of water
from said receptacle, and means to. move
said valve, - : : :

with a hydraulic ram structure, of a -re-

ceptacle: having conununication therewith, -

a pipé for supplying air to said hydraulic
ram structure, means actuated by the pres-
sire. within -said receptacle to vary the
amoust of air passing through said pipe, &

1,005,212
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valve to control the discharge of water from
said- receptacle,
valve,

9. In an air compressor, the combination
with a' hydraulic ram structure, of a re-
ceptacle connected therewith, comprising
inner and outer walls. the inner wall form-

ing in effect a continnation of said hydrau- .

lic ram structure, a head for closing the
opening of the inner wall, valves for con-
trolling the passage of air’through said

head, means to supply air to the .interior
of said inner wall, 3 valve to control the j

discharge of water from.the space formed
between the inner and outer walls of said
receptacle, and a float disposed within said
space to move said valve. ) '

10. In an air compressor, the combination
With a tank, of a second tank disposed

therein, means for controlling the com-
munication between the first and second

nanied tanks, a pipe for supplying air with-

in the second named tank, a valve to control

the amount of air passing ‘through "said"

pipe, means actuated by the pressure within
the first named tank to move said valve, and

means to compress air within the second-

nanied tank.. -
In testimony whereof we affix our signi-

. _ . ] tures in presence of two witnesses,
8. In an air compressor, the combination®| " * ' '

STIRLING B: HILL.
CLIMIE E. HILL, =
, WILLIAM R. HILL.

+ Witnesses :
- 0. B. Poxp,
H. C. ArpLEGATE.

and z fleat to move said -

80
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To all whom it may concern:

Be it known that I, Jorw F. Turo B.
BrENTANO, a citizen of the United States,
and a resident of St. Paul, in the county of
Marion and State of Oregon, have invented
a new and Improved Automatic Ram-
Starter, of which the following is a {full,
clear, and exact description,

My invention is an improvement in ram
starters, and has for its object, the provision
of means in connection with the ram for
opening and closing the impetus valve to
stop and start the same in accordance with
the head of the water, stopping the ram
when the water falls below a pregetermined
point, and starting it when the water has a
sufficient head. .

Tn the drawings:—Figure 11is a side view
of the improvement, and Fig. 2 is a plan
VI1Eew. :

In the present embodiment of the inven-
tion, the ram 1 is of any usual or desired

construction, and the impetus valve thereof |
near one end, and the bearing is journaled

is contained in the chamber 2 of the ram. A
standard 3 is provided with a foot 4, for
receiving one of the holding bolts 5 of the
ram, and the said standard is longitudinally
slotted at its upper end, as indicated at 6.
A cross bar 7 is adjustably held on the stand-
ard, by means o% a bolt 8, which passes
through an opening in the cross bar and the
slot 6, and is engaged by a nut 9, to hold the

arts together. The opening of the cross

ar is somewhat nearer its outer end than
the inner.

A lever 10 is provided with a bearing 11
nearer one end than the other, and with a
longitudinal series 12—13 of openings at

- each end. The bearing engages the bolt 8,

40

45

50
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and a pea, poise, or counter-poise 14 is pro-
vided with means for e_n%agmg one opemnﬁ
of the series 18, and weights 15 are arrange

on the counter-poise. The opposite end of
the lever moves in a vertical slot in a guide

bar 16 which is provided with a foot. 17,
having an opening for 1'eceivilji%-l one of the
holding bolts 18 of the ram. e bar 16 1s
provided with a longitudinal series of spaced
openings 19 transverse to the siot, and pins
90 are arranged in sundry of the said open-

-ings for limiting the movement of the adja-

cent end of the lever.

A container 21 is provided with a bail 22,
having a hook 23, for engaging one of the
openings of the series 12, and the said con-

~ tainer is held in position to receive the dis-

charge from a pipe 24, which leads from the
reservolr of the ram. The pipe 24 is g0 ar-
ranged with respect to the reservoir, that
water will not flow from the pipe until the
reservoir is full. “Whenever the water flows
through the pipe 24, the water has sufficient
head to run the ram. The receptacle or con-
tainer when full, counterbalances the oppo-

site end of the lever and the weights 15, and-

swings the lever on the bolt 8.

A pin 25 extends laterally from the lever
10, between the holt 8 and the container 21,
and the said pin is in position to engage one

“end of a lever 27 having a central bearing 28
‘journaled on a bolt 29 passing through an

opening in the adjacent end of the cross bar

7. The other end of the lever is provided.

with a2 hook 80 engaging an eye 31, in one
end of a spring 32, whose other end engages
an eye bolt 33 engaging an opening in the

other end of the cross bar 7, and held in

place by a nut 34.
A lever 35 is provided with a bearing 36

on the eye bolt 33 before mentioned. The
outer end of the lever 85 is in position for
engagement by a laterally extending arm
37, adjustably connected to the lever 10 by
means of a bolt 38, passing through an open-
ing in the lever, and a slot 39 in an angular
extension 40 of the arm. By loosening the
bolt 38, the arm may be adjusted vertically-
on the lever 10 to engage the adjacent end of
the lever 35, at a preﬁetermined height of
the lever 10. The opposite end of the lever
35 is provided with a fork 41, which is en-
gaged by a stem 42, connected with the im-
petus valve of the ram, and having a head
43 above the lever. .

In operation, when the water in the reser-
voir is insufficient to run the ram, water

_ceases to flow from the pipe 24 into the con-

tainer 21, and the water already in the con-

tainer flows out of the same, through a plu-’

rality of openin%s 44, in the container near
its bottom, and having a smaller aggregate
capacity than the pipe 24. The weight 15

then counterbalances the lever 10, lifting the

empty container, The arm 37 engages the
adjacent end of the lever 35, depressing the
said end, and elevating the fork 41, which
engages the head 43 and lifts and shuts the
impetus valve of the ram stopping the same.

As soon as the water begins to flow through

pipe 24, the container, begins to fill and when
a sufficient amount of water has entered to
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counterbalance the weights 15, the lever 10
is swung in the opposite direction. By the
engagement of pin 25 with lever 27, the lever
27 of the rock shaft moves downward, en-
gages the head 43 of stem 41, depresses it,
opens the impetus valve and starts the ram
in operation. The pin 25 now allows lever
27 to escape, and lever 27 is drawn to its
normal position by spring 32. The waste
water is now thrown from the impetus valve
into the container 21 and will keep container
21 down until the ram ceases to run, when
the container will run empty.

I claim :— :

1. In combination with the ram and the
impetus valve thereof, of a stem for the
valve provided with a head at its upper end,
a plate for attachment to the ram having at
one end a longitudinally slotted standard
and at the other a longitudinally slotted
guide provided with spaced openings trans-
verse to the slot, a cross bar, a,%olt engaging
the cross bar intermediate its ends and the
slot of the standard, a nut engaging the bolt,
a lever pivoted intermediate its ends on the
slotted standard 3 and provided at each end
with a longitudinal series of spaced open-
ings, a receptacle having means for engag-
ing an opening of the series at one end, a
counter-poise having means for engaging
an opening of the series at the other end, a
bar pivoted on one end of the cross bar and
provided at one end with a fork engaging
the stem of the impetus valve, an arm ad-
justable vertically on the first named lever
for engaging the opposite end of the last
named lever, a rock shaft journaled on the
cross bar and provided with oppositely ex-
tending arms, one arm extending above the
head of the valve stem, a pin extending
laterally from the first namec? lever for en-
gaging the end of the arm, and a spring
engaging the other arm of the rock shaft for
returning it to position when released by the
lever, said receptacle having openings at its
bottom, and a pipe for leading water from
the reservoir of the ram and delivering it
into the receptacle, said pipe having a
greater capacity than the aggregate capac-
ity of the openings of the recepiacle, said
first named gar moving within the slot of
the guide, and pins passed through the open-
ings of the guide above and below the lever.

2. In combination with the ram and the
impetus valve thereof, of a stem connected
with the valve and provided with a head at
its upper end, a plate having means for at-
taching it to the ram and provided with a
standard, a cross bar adjustable vertically
on the standard, a lever pivoted to thestand-
ard, a receptacle adjustably connected with
one end of the lever, a weight adjustabl
connected with the other end, a pin extend-
ing laterally from the lever between the

receptacle and the standard and above the |

1,006,352

head of the valve stem, an arm adjustable
vertically on the lever hetween the standard
and the weight, a lever pivoted on the cross
bar and provided at one end with a fork en-
gaging the valve stem, the other end of the
sald lever extending beneath the arm, a rock
shaft on the cross bar having an arm ex-
tending between the head of the stem and
the pin, a spring normally pressing said arm
upwardly, a gurde for the first named lever
for preventing Iateral swinginﬁ thereof
means on the guide for limiting the vertical
movement of the lever, and a pipe leading
from the reservoir of the ram and deliver-
ing to the receptacle, said receptacle having
outlet openings of smaller aggregate capac-
ity than the pipe.

3. In combination with the ram and the

impetus valve thereof, of a stem connected

with the valve and provided with a head at
its upper end, a plate having means for at-
taching it to the ram and provided with a
standard, a crogs bar adjustable vertically
on the standard, a lever pivoted to the stand-
ard, a receptacle adjustably connected with
one end of the lever, a weight adjustably
connected with the other end, a pin extend-
ing laterally from the lever hetween the
receptacle and the standard and above the
Lhead of the stem, an arm adjustable verti-
cally on the lever between the cross bar and
the weight, a lever pivoted on the cross
bar and provided at one end with a fork
engagingl the valve stem, the other end of
the sald lever extending beneath the arm, a
rock shaft on the cross bar having an arm
extending between the head of the stem and
the pin, a spring normally pressing said arm
upwardly, and a pipe leading from the res-
ervoir of the ram to the receptacle, said
receptacle having a discharge opening of
less capacity than the pipe.

4. The combination with the ram and the
impetus valve thereof, of a pipe leading
from the reservoir of the ram at a higher
level than the connection of the ram, a stem
on the valve provided with a head, a stand-
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ard for connection to the ram, a cross har .

adjustable on the standard, a lever pivoted
on the cross bar and provided at one end
with a fork for engaging the stem, an arm

pivoted on the cross bar at one end and

extending above the head, a lever pivoted
on the standard and provided with a lateral
pin intermediate its ends, an arm adjustable
on the last named lever: for engaging the

‘other end of the first named lever, a weight

adjustable on one end of the last named
lever, and a receptacle adjustable on the
other end of the said last named lever and
arranged beneath the outlet of the pipe, and
having discharge openings of less aggregate
capacity than the pipe, and a spring for
lifting the arm ont of contact with the head.

5, The combination with the ram and the
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impetus valve thereof, of a pipe leading
from the reservoir of the ram at a higher
level than the connection of the ram, a
standard for attachment to the ram, a cross
bar adjustable on the standard, means on
the cross bar for closing the valve, means on
the cross bar for opening the valve, a lever
pivoted intermediate its ends on the stand-
ard, a weight adi'ustable on one end of the
lever, a receptacle adjustable on the other
end and into which the pipe delivers, said
receptacle having a discharge opening of
smaller capacity than the pipe, means on the
lever for operating the valve opening means,
when the end having the weight moves
downward, and means on the lever for oper-
ating the closing means when the end hav-
ing the receptacle moves downward.

6. The combination with the ram, and the
impetus valve thereof, of a pipe leading
from the reservoir of the ram at a higher
level than the connection of the ram, a sup-
port for attachment to the ram, means on
the support for opening the valve, a lever
mounted for swinging movement interme-
diate its ends in the support, a weight ad-
justable on one end of the lever, a receptacle
adjustable on the other end into which the
pipe delivers, said receptacle having a dis-
charge opening of smaller capacity than the
pipe, means on the lever for operating the
valve opening means, when the end having
the receptacle moves downward, means on
the lever for operating the closing means
when the end having the weight moves down-
ward, and means for adjusting the said last
named means vertically on the lever.

8

7. The combination with the ram, and the
impetus valve thereof, of a pipe leading
from the reservoir of the ram at a higher
level than the connection of the ram, a sup-
port for attachment to the ram, means on
the support for opening the valve, means
on the support for closing the valve a lever
mounted for swinging movement interme-
diate its ends on the support, a weight ad-
justable on one end of the lever, a recep-
tacle adjustable on the other end and into
which the pipe delivers, said receptacle hav-
ing a discharge opening of smaller capacity
than the pipe, means on the lever for oper-
ating the valve opening means, when the
end having the receptacle moves downward,
and means on the lever for operating the
closing means when the end having the
weight moves downward.

8. The combination with the ram, and the
impetus valve thereof, of a support for at-
tachment to the ram, a lever mounted for
swinging movement on the support,a weight
on one end of the lever, a receptacle on the
other end of the lever, a pipe leading from
the reservoir of the ram at a higher level
than the connection of the ram and deliver-
ing to the receptacle, said receptacle having
discharge openings of smaller capacity than
the pipes, and means operated by the swing-
ing movement of the lever for opening and
closing the valve.

JOEN F. THEQ B. BRENTANO.

‘Witnesses:
T, E. CorNeEST,
M. BrENTANO.

Copies of this patent may be obtained for five cents each, by addressing the Gommissioner of Pafents,
Washington, D. €.
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UNITED STATES PATENT OFFICE.

ALFRED H. FRAﬁCFORT, OF JERSEY CITY, NEW JERSEY.

HYDRAULIC RAM.

1,015,949,

Speeification of Letters Patent.
Application filed March 6, 1911.

Patented Jan. 30,1912,
Serial No. 612,673,

To all whom it may concern:

Be it Imown that I, Avrren F. FrancForT,
a citizen of the United States, residing at
Jersey City, in the county of Hudson and
State of New Jersey, have invented certaln
new and useful Improvements in Hydraulic
Rams, of which the following is a full, clear,
and exact description.

This invention relates to hydraulic rams,
and has for its object an improved construc-
tion of the main valve or gate of such de-
vices, whereby greater efficiency of the de-
vice ag a whole may be obtained, while mini-
mizing the shock or jar incident to the op-
eration of devices of this character.

A further object of the invention is to de-
vise a form of valve adapted for use in con-
nection with apparatus of this character in
which the parts while being very light in
construction, nevertheless possess practically

a maximum of strength; being of a novel,

construction heretofore never employed to
the best of applicant’s knowledge in any de-
vice of this or a similar character.

A still further object of the invention is
to provide a valve which shall operate more
quickly and abruptly than those heretofore
used in ram constructions, whereby to check
the flow of fluid in the ram with a maximum
degree of suddenness. .

These and other objects of my invention
will be hereinafter described and more par-
ticnlarly set forth in the appended claims.

In the drawings which form a part hereof
and in which like reference characters desig-
nate like parts throughout the several
views: Figure 1 is a side elevation of a
hydraulic ram constructed in accordance
with the principles of my invention. -Fig. 2

is a vertical longitudinal section of said

rem. Fig. 3 is a plan of said ram; and Fig.
4 ig a detail of an air vent used therein.

In general it may be stated that the effi-
ciency of a hydraulic ram is largely depend-
ent upon the abruptness with which the
main valve thereof is closed, and since the
closure of this valve is effected by the fluid
pressure, the suddenness with which it closes
can be increased by enlarging the total ef-
fective area of the operative part or parts
acted upon by such pressure and by dimin-
ishing the weight of the individual movable
parts and thereby correspondingly reducing
the inertia thereof. In my Patent No.
845402, issued Feb. 26, 1907, I disclosed a
valve construetion, such that a considerable

increase in efficiency in rams embodying the
same was obtained over rams In use up to
that time. T have now discovered that it is

.possible to still more markedly increase the

efficiency of these devices by means of the

novel valve to be hereinafter described, in.

which in place of having a stationary seat as
in all other devices of this character as
heretofore constructed, I employ what is in
effect a movable seat, or, preferably, the seat
may be substantially a duplicate of the valve
so that said parts actually constitute a valve
congisting of a plurality of elements which
are adapted to approach and recede from
each other, the closure of the valve bein
preferably effected by the juxtaposition o
the seating faces of the movable elements.

Referring now to Fig. 1, wherein is ex-
emplified one form of my device, the ram
casing which is preferably in two sections
1, 17, has' therein the usual main central
chamber, the respective portions of which
have been designated 2, 2’, and an inlet pipe
3, through which the fluid is admitted from
the drive pipe. The casing is adapted to be
firmly supported in an upright or any de-
sired position, the base therecf being pref-
erably stiffened with flanges 4, 5, 6 and 7.
The casing is divided as at 8 to facilitate
the construction thereof, flanges 5 and 6
extending around the abutting ends of the
respective portions 1,1’ of the casing and
being secured together by means of bolts 9,
or the like. Communicating: with the por-
tion 2 of the central chamber is the main
valve or gate broadly designated 10.

80
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An equalizing chamber 11 is in communi-

cation with that portion of the chamber
designated 2 by means of a series of check
valves 12, which serve to prevent the return
of liquid impelled therethrough into said
equalizing chamber. The usual air valve
13 which is employed in this.class of ap-
paratus to supply a small quantity of air
to the Auid so as to compensate for that ob-

85

100

sorhed by the water in the equalizing cham- -

ber 11, is preferably disposed in one side of
the casing section 1 as shown in Figs. 1 and
2. The equalizing chamber may be formed
of a sheet metal cylinder 14, the upper ex-
tremity of which is closed by a dome se-
cured thereto in any suitable manner, the
cylinder being held in place upon the table-
like surface 16, provided at the upper-por-
tion of casing -section 1, by means of an
annulus 17.  The table 16 affords a seat for
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12, which Iatter may be of any
suifable or Imown comstraction. The ex-
haust corduit 18 from the eqaalizing sham
ber iz preferably formed 1I1t€0"1 ally with *m
casing 1. -The main valve 10 consists of two
valve elements 19, 197, which ave respec-
tively pivetally co nnected to the casing at 20,
20", by means of levers €1, 21". The lever
21 i substantially btmwht and is of the
first-clags, the long arm “thevect being ad-
justably secured to the valve element 19,
while the shori arm 22 of said lever ])10-
jects below the pivetal peint 20, and has the
xfremity *hore“f pivetally connected to a
Bink 22, Lever 817 hewever iz of the second-
class and © 1°te1* bm hag & pretuberance or
tug 24 thereen which s in turn pivcially
cormﬂmerl to the cther end of link 23; the
pc)“mo cf ecopnestion lLeing such _ﬂm.t the
volve elaments will tend to move In umiscn
into velve creming or closing relationchip.
T‘*cm alve ¢lements mav each have sowe-
10f 8 8 ﬂ'unc ated acres the trun-
espective cones being
ed 'tr\ abut against ea ch
Iv on the imedian Ine of
oh of the elemerts mayv be
ﬂ']r'r(s 25 which nay be
a0 ?.t 28 2oy the rzception of pack-
vhher, or the like, so that when
doments ars i juxtaposition,
Biou dlormre 35 effected therche-
twesn. brackete 28 are carvied by
each of thess walve elaments and are adapt-
resnactive arcnste portions
0 bemo praforably round
and bent as shown in Vlﬂ‘ 2. Brackets 28
are adan tec‘ to engags “mnigg 30 svhen the
':-lerrm'*%s are in cven Talve position, these
springs C‘Ol"'l]‘lf-'" take np the shocle {ine o
thﬂ ""11111' : tlﬁe gnid elements int¢ rach re-
un® of cpening betieer

cated o
pxcf ‘mL"‘y s'df‘“
bstent

may be previded with seb
serews 397, said collars | being movabie along
the rod 30: thc set serews afiordin o Means
for lecking =aid r-rs]lars; in any pogition de-
sived. Wnﬂp the valve elements are in
elosed povitisn, the eniargad ends thoves
are mmpt{:t‘. to effect a substan tinaly h'] id
tight clomure by engaging stitable 3 fin
rings 32 which are disposed within o
tnﬂ‘f sircular apertures provided in 1)nte~
33, which may Ye secured o the casing i
any snifable manner; the packing I“r..cra 2%
beno' held in ]“(“-:IUOI‘ by means Tef o-n 18
34, or ths like.

The eperation of the deviee is as follows:
Water flows threngh the inlet pipe connec-

ien & into fhe portlcn 2" ¢f the main cham-
ber, and since the valves 12 are nermally
held - closed under moderate pressnre, the
liguid will flow upward through the casing
and out throngh t}lf‘ respective conical Talve
glements upon both sides of the median line

lars 81, whizh

; adingtable by means of ecle

1,015,949

of the valve; valve elements 19, 197, being in
onen pesition, which they tend normally to
assnme by veazon 2f ths c their ve-
“pective centers cf gr re bayond the
peroendicnlars pasgs i’iﬂ' throngh tl:o respec-
tive pivetal poinis %, Wlater will of
courne alse eccape around the hase of the re-
zs{:vec*:ive cehleal elements, and ont threugh
the opening Letween said elements and the
plates 32, When the water has attained a
sufficient velosity, the wressure which it ex-
erts upon the respective valve elements will
be suflicient to force the latter upwardly and
toward each other into valve clesing rela-
tionship, By veason of the fact that these
elements are coned interiorly, the sffactive
closing pressure exerted upon said elemants is
considerable; and the total ares subjected to
this pressure is that of nof merely one valve
element, but of both., It sheuld further be
noted that when in open position the valve
Iﬂmel'-ts in effect constitnie a pair of noz-
zles which ave angularly disposed with re-
spect to each other so that the streams of
water issuing from saild nezzles impinge
against each “pther subs stantially on the me-
dian line of the valve, but sinee the imping-
ing streams sre wngnhxlv disposed with
respect to each other, this hupingement dees
nct materiaily interfere with the issuance of
flnid through the respective nozrles, bnut
merely forme a sheet of water which i dis-
sed substantinlly in the 1'“1 al plane
pagzing throagh the said median When
the valve elements start te move upwardly
inte eleced relationehin, the angle bstween
these streamss gradually  besomen  move
obligae, but the velceity which the elsments
will acquire when moving upwaridly is such
that they will be th“own ’c pether with great
abruptoess, the shock of impact being cush-
iomed, however, by ranson of sheet of water
_f(:rl'ned by the, at such fime, dametrically
opposing streains. This action iz of very
material impertance in that it conserves the
life of the mechanism and the operative
partg thevestf. A€ the same iastant that clo-
gure in effectad on the meadian lice of the
valve, the aniarged culer ends '}f the ele-
ments thereof correspondingly seal the open-
ings in the plates Tt will Le ohserved
that, when in open pooitien, dow of water is
permitted through vlrtuftll'y four ovenings,
tc wit, threugh “the respective nmozzles and
arsund the ontsides thevest, whish openings
ale all simultaneougly snd very sbruptly
osed, afferding the reguisite suddenness of
‘I.(thP wherﬂbv to c¢btain a maximum of
efficiency. The flow of water through the
valve having been thus abruptly checled,
‘he T mez"tum acquired by the bulle of the
fuid in the central chamber causes such
Auid to exert sonsiderable pregsure against
and to thereby foree open the valves 12; in-
jecting fluid under relatively high pressure
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into the equalizing chamber 11 from whence
it flows through the conduit 18. When the
momentum of the water in the central cham-
ber has thus been utilized to force water into
the equalizini chamber, the up-lifting pres-
sure exerted by the water against the valve
elements 19, 19’ decreases to a point where
such elements may drop under the influence
of gravity; the sald elements swinging apart
in guided relationship and at substantially
equal rates until the brackets 28 impinge
upon the buffer springs 80 ; the shock of the
falling valves being taken uF by said springs.
Ti will thus be seen that I h

vised a valve mechanism in which a very
large opening is closed in a minimum of
time, but also one in which the operation of
the movable parts are cushioned most
effectively against the shock of operation,
and the mechanism herein presented hence
meets the requirements with a maximum of
efficiency, in every particular.

While T have shown and described one
form of apparatus adapted for the pur}daose
in question, I do not wish to be limited to
such specific form sinee it is obvious that va-
rious changes may be made in and to the
several parts without departing from the
spirit of the invention herein set forth. The
breadth of the invention is hence to be
deemed as being limited only by the scope
cf the appended claims.

In conclusion it may be pointed out that
the valve elements 19, 19/, are adjustably
but preferably quite firmly secured to the re-
spective levers 21, 21’ by means of set screws
35, or the like. . This feature permits of
properly abutting the valve elements before
clamping or otherwise securing the same to
their supporting levers.

Having described my invention, what I
claim, is:

1. In a hydraulic ram, a valve comprising
a movable element having a passage therein
through which liquid may flow, said element
having a sloping wall, and a member having
an aperture therein in which said element is
adapted to move, said member being adapt-
ed to co-act with said sloping wall te form
a substantially liquid tight closure, and sep-
arate, auxiliary means for stopping the flow
of finid through the passage in said movable
element,

2. In a hydraulic ram, a valve comprising
a plurality of pivotally mounted juxtapos-
able elements adapted to be swung toward
and from each other, one at least of said
elements hav]'n% a fluid passage therein, flow
of fluid through said passa%e being substan-
tially prevented when said elements are in
juxtaposition.

3. In a hydraulic ram, a valve comprising
a plurality of juxtaposable elements adapt-
ed to be moved toward and from each other,
one al least of said elements having a fluid

ave not only de-

8

passage therein, flow of fluid through said
passage being substantially prevented when
said elements are in juxtaposition,

4. In a hydraulic ram, a valve comprising
a pivotally mounted element having a pas-
sage therein through which fluid may flow,
and co-acting means for shutting off the
flow of fluid through said passage, said
means comprising a second pivotally mount-
ed element.

5. In a hydraulic ram, a valve comprising
& pivotally mounted element having a pas-
sage therein through which fluid may flow
co-acting means for shutting off the flow of
fluid through said passage, said means com-
prising a second pivotally mounted element,
and means for substantially preventing
shock when said elements are in operation.

6. In a hydraulic ram, a valve comprising
a pivotally mounted element having a pas-
sage therein through which fluid may flow,
co-acting means for shutting off the flow of
flnid through said passage, said means com-
prising a second pivotally mounted element,
and means for substantially preventing
shock when said elements are in operation,
said shock preventing means comprising re-
silient buffers.

7. In a hydraulic ram, two substantially
similar co-acting hollow valve elements,
through which fluid may flow, and movable
by the pressure of fluid thereagainst, said
elements permitiing of the Row of said fluid
through said valve when in open position
and substantially preventing the fow of
said fluid when in valve closing relationship,
said elements being simultaneously movable
in opposite directions with respect to each
other.

8. In a hydraulic ram, two elements
adapted to be moved toward each other by
fluid pressure, said elements having pas-
sages therein through which the flui
flow when said elements are in retracted po-
sition, the flow of said fluid being substan-
tially prevented when the elements have
been moved toward each other the limit of
their respective travels.

9. In a hydraulic ram, two¢ elements
adapted to be moved toward each other by
finid pressure, said elements having pas-
sages therein through which the fluid may
flow when said elements are in retracted po-
sition, the flow of said fluid being substan-
tially prevented when the elements have
been moved toward each other the limit of
their respective travels, and means for pre-
venting the flow of water around said ele-
ments when so positioned. :

10. In a hydraulic ram, a valve compris-
ing a hollow element having flaring inner
walls and formed to permit the passage of
fluid therethrough, said element being mov-
able by fluid pressure into valve closing po-
sition and movable by gravity into valve
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opening position, and movakle means co-
acting with said element when in valve clog-
ing position to prevent the flow of fluid
therathreugh.

11, Zn a hydraulic ram, a plurality of
mevable apertured valve elements mounted
to permif the flow of fluid therethrough
when in open —alve pesition, said elements
being displaceable with respect to each
other by fluid pressure, and means co-acting
with sa‘d elements when the latter are in
closed valve pesition for preventing the flow
of flnid therethrough.

12, in a bydraulic ram, a plorality of |

mevakie apertured valve elements mounted
to pennit the flow of fluid thereavound and
therethrough wizen in cpen valve pesiticn,
said elements being displaceable with re-
spect to each cother by fiuld pressure, and
means co-a2fing with gaid elements when the

1,015,949

Intter ave in closed valve position for pre-
venting *he flow of finid therethrough and
therearsund. '

13. In a hydraulic ram, a valve compris-
izg an eiement movable by the pressure 25
fhiad used in said ram, said element having
u relatively large passage therein, as com-
paved to the size of said element, through
which said fluid may flow, and cc-acting

means for shutting off the flow of fuid 30

throngh sald passage, said means eompris-
ing a seccnd element, also mevable by said
pressure {luid.

In witness whereof, I subscribe my signa-
ture, in the presence of twe witnesses.

ALFRED H, FRANCFORT.
Witnesses:
Waroo M. Cuarrx,
Jaxes De AnTonio.

Coples of this patent may be oblained for five cenis each, by addressing the ‘' Commissioner of Patents,
Washington, D, C."
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UNITED STATES

PATENT OFFICE.

STIRLING B, HILL, CLIMIE E, HILL, AND WILLIAM R. HILL, OF SEATTLE, WASHINGTON.

HYDRAULIC RAM,

1,016,409, .

Specification of Letters Patent.

- Patented Feb. 6,1912.

Application filed February 11, 1911, Serial No. 808,077. Renewed December 23, 1911, Serial No. 667,548,

To ail whom it may concern: .

Be it known that we, Stizvmve B. Hu,
Cumie -E. Hmr, and Wmwam R. Hi,
citizens of the United States, residing at
Seattle, in the county ef King and State
of Washington, have invented .cerfain new
and useful Improvements in Hydraulic
Rams, of which the following is a specifica-

- tion.
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Our invention relates to hydraulic rams.

An important object of this invention is
to provide a valve in a hydraulic ram which
with a small weight and movement will
produce & maximum area for the passage of
water. : '

A further object of this invention is to
furnish valves in the hydraulic ram so
shaped that the pressure thereon will be as
nearly as practicable, balanced thus greatly
reducing the jar of closing,

A’ further object of this invention is to

- provide a hydraulic ram which is efficient,

25

expeditious and continuous in its operation.
A further object of this invention is fo
provide a hydraulic ram of simple and com-

pact construction, having its waste valve |

discharging downwardly so that the water

. does not go upwardly to fall back upon the

- 30

ram. _ .
A further object of this invention is to

" provide a hydraulic ram comprising valves

35

40

45

" view

&0

b5

s0 constructed that the least amount of re-

sistance is offered tothe water when passing
therethrough. .

Other objects and advantages of this in-
vention will be apparent during the course
of the following description.

In the accompanying drawings forming
a part of this specification, and in which like
numerals are employed_ to. designate like
parts throughout the same, Figure 1 is a
central vertical sectional view taken through

. our improved hydraulic ram, Fig. 2 is a-
- similar view taken through a slightly differ-

ent form of ram, and, Fig. 3 is a similar
taken through a third different form
of ram._ . ST, B

In the drawings wherein is illustrated a
preferred” émbodiment .of our invention, at-
tention being called to Fig. 1, thé numeral 1
designates a preferably approximately cy-
lindrical casing, provided at its upper and
lower ends =with ﬂa'n%rd nipples € aud 3.
The casing -1 is further provided with a
laterally extending nipple 4, having suitsble
connection with a coupling 3, which in turn

1'is connected with a drive pipe 6. The lower

nipple 8 is designed for connection with a
waste pipe (not shown). - Disposed above
the nipple 2is a pl;-gssure storage tani, which
may preferably formed in two sections

means, The lower tank section 8 is disposed

nipple 2. The lower end of the tank section
8 is formed open, as shown, whereby com-
munication may be established between the
casing 1 and said storage tank. The tank
section 8 is provided with a discharge pipe
9, adapted to conduct the fluid under pres-
sure to the device which is to be operated
thereby. The tank section 8 is provided
- preferably at a point diametrically with re-
lation to the pipe 9 with a man-hole 10,
which is normally closed by a head 11. This
head engages packing 12 disposed between
the head 11 ang the tank section 8, as shown.
‘The head 11 has rigid connection with a stem
13, which is slidably mounted through a
‘gpider 14 formed upon the tank section 8,
The stem 18 is screw-threaded for engage-
ment with a nut 15, by the means of which
the head 11 may be clamped in-its closed
position, ' :

The passauge of water through the nipple
3 is controlled by a waste valve structure,
comprising a plurality of annular valves 16

cross-section, as shown, to conduct the water
by the same with the least possible amount
of friction. The valves 16 and 17 have their
lower ends adapted to be moved into and
out of engagement with valve seats 18 and
19, respectively. These valve seats comprise
packing rings 20. The annular valve seat
19 is positioned upon the nipple 3 and at-
tached thereto by any suitable means. The
annular valve seats 18 and 19 are rigidly

ranged sections of material or webs 21, which
- oxtend upwardly for engagement with a cir-

engage the valve seats 22 and 18, respec-

with packing rings 23 and 24 to make these
-engagements air tight. . The circular valve
seat 22 has rigid connection"with a vertical'y
disposed sterr. 25, upon which is slidably
mountéd a collar 26, having depending pref-
erably’ diametrically -arranged rods 25( con-
nected ¢herewith. These rods are suitably

and 17. Thesa'valves are formed curved in .

cular valve seat 22. The upper ends of the.
annular valves 16 and 17 are adapted ta.

tively, said annular valves being provided.

60

7 and 8, secured together by any suitable
upon and suitably secured to the flanged

65

70

758

85

90

95

connected by preferably diametrically ar- .

100

106

110



5

10

16

20
“ing 1 b

connected with the annular valves 16 and 17

-as shown at 28. The npward movement of

the collar 26 is limited by a nut 29 engaging
the upper screw threaded portion of the
stem 25, said nut 29 being locked in adjust-
ment at different positions by a second nut
30. A section of packing 31 is disposed be-
tween the collar 26 and the nut 28 and se-
cured to said nut by any suitable means. A
section of packing 32 1s slidably connected
with the lower end of the collar 28. A lock
nut 33 is screw threaded onto bolt 25 and
engages the circular valve seat 22 to hold 25
firmly in place. - -

The casing 1 is provided opposite the
nipple ¢ with an opening 34, adjacent which
is disposed an auxiliary easing 35, having
flanges 36 and 37, as shown. The flange
36 extends within the opening 34 while the
flange 37 is rigidly connected with the cas-
any suitable means. Disposed
within the auxiliary casing 385 is a leaf-

* spring 38, formed of a plurality of spring-

30

35

40

leaves 89, carrying plates 40, which are held
together by clamps 41, The lower plate 40
is provided with a recess for receiving the
upper end of a bolt 42, operating through a
screw-threaded opening formed in the cas-
ing 35. The outer end of the leaf-sprin

38 is. disposed below a shoulder 43 forme

in the casing 86, while the inner end of this
leaf-spring 1s provided with an opening for
receiving the stem 25. The leaf-sprin;

is so tensioned that the same tends to hold

the annular valves 16 and 17 in their open

or raised positien. By rotating the bolt 42
the tension of the Jeaf-spring 38 may be
varied. The auxiliary casing 35 is provided
with a discharge opening 45, which is nor-
mally closed by a valve 46, having rigid
connection with a stem 47, which 1n.turn

" operates throngh an opening formed.in a

45
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gpider 48. The stem 47 is screw-threaded
for receivingl a .nut 49, whereby the valve
46 may be locked in its closed position.
After the nut 49 has been moved away from
the spider 48, the valve 46 may be unseated
by oscillating a lever 50, carried by a link
51, which is pivotally connected ‘with the
auxiliary casing 35, as shown at 52.

The passage of water into the storage

tank from the casing 1 is controlled by a

discharge valve structure, com;irising spaced
superposed circular and annular valves 53
and 54; respectively. These valves are
adapted to engage and disene%age. annular
valve seats 55 and 56, provided with pack-
ing 57, as shown. The lower valve seat 5¢

is disposed within and suitably secured to |
the mpple 2. The valve seats 55 and- 56

are rigidly connected in their spaced rela-
tion by preferably diametrically arranged
sections of material or webs 58, to the up-
per ends of which is rigidly connected a

vertically disposed stem 59, ~This stem 59

‘the water is flowing t
as above described, a partial vacuum ‘ig cre-

38 1
‘der pressure an

1,016,200

serves as a guide for the vertically movable
valve 53. '%he apnular valve 54 is con-
nected with the valve 53 by means of pref-
erably dismetrically arranged reds 60. The
valve 53 is normally held in its lowermost
position by a compressible coil spring 61,
which is engaged by a nut 62, which in turn
is clamped In adjustment in. different posi-
tions by a second nut 63. The casing 1 is
provided near its u&per end with an open-
ing 64 formed therethrough, which is adapt-
ed to supply air within said casing. A
check valve (not shown) is to be provided
to allow the air to enter the casing 1 but to
close upon a reverse movement of the air.

"In the operation of this form of ram,
assuming that the waste valve structure is
in itz open position, as shown in Fig. i, the

70

75

80

water will begin to run in the drive pipe ¢ -

and discharge through the waste valve strue-

ture. When the flow of the water increases
suficiently in velocity, the same by imping-
Ing against the annular valves 16 and 17
cauges the same to be seated and the flow of
water through-the nipl[l:le 3 cut off. When

rough the nipple 3,

ated. within the casing 1, wheregby air is
drawn into this casing through the opening
64. 'As soon as the waste valve structure
is closed the pressure increases in the cas-

ing 1 and closes the check valve {not shown)

controlling the opening 64.° The water un-

which entered the valve 64 now rises’in the
casing 1 and by opening or unseiting the
valves 53 and b4, enters the storage pres-
sure tank. The operation continues until
the energy in the moving column of water
in the drive pipe is dissipated at which in-
stant the flow of water through 53 and 54
stops and the valves close, & pressure
continues to rapidly fall in the casi:F 1
whereby " the e(sf)ring 38 unseats the valves
16 and 17 and the operation as described
above is repeated.  The object of having a
small amount of air enter at each stroke is
to maintain the air supply in the storage
pressure tank as this would bé otherwise
slowly dissolved by the flowing water. The
valve 45 is employed when starting the de-
vice, the same being opened or unseated to
reduvee the pressure, within the casing 1.

- When starting .the device, the valve 45

| is unseated, whereby the water may more

freely pass from the casing 1 and hence the
velocity of the witer in the drive pipe will
be materially increased. “The valve 45 may
also be employed to quicken the action of
the device, for assuming that the water in
the drive pipe has gained in velocity suffi-
ciently to seat or close the waste valve strue-
ture, such velocity of the water will then
begin to decrease. The waste valve struc-
ture is retained seated by the pressure in
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the casing 1, so when the valve 45 is un-
seated this pressure.is reduced which causes
the waste valve structure to be at once un-
seated and hence allow the water in the

- drive pipe 6 to continue its movement and

increase in velocity. It will thus be seen
that by unseating the valve 45 the stroke of
the hydranlic ram may be shortened and

_made quicker. '

Referring now to Fig. 2, the form of the

hydraulic ram shown therein, comprises a’

casing 65, provided at its upper and lower

" ends with flanged nipples 66 and 67. The
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casing 65 is provided upon one side thereof
with 2 ﬂangeg nipple 68, for connection with
& drive pipe { not shown). The lower nip-
ple 67 has suitable connection with & waste
pipe 69. Disposed above the casing 65 is a

ressure storage tank 70, having its open

ower end provided with an annular flange |

71, which is suitably connected with the
flanged nipple 66. The flow of water from
the casing 65 into the waste pipe 69 is con-
trolled by a waste valve structure, compris-

in% spaced superdposed circular and annular
valv

es 72, 73 and 74. These valves are dis-
posed in superposed relation and are con-
nected by peirs of ¥referably diametrically
arranged rods 75. The valves 72, 73 and 74
cobperate with spaced superposed annular
valve seats 76, 77 and 78, having their lower
ends concaved, as shown., These valve seats
are rigidly connected by sections of material
OT We

connected with the nipple 67; by means of
serews 80 or the like. The valve seats T8,
77 and 78 carry packing rings 81 upon their

upper ends, as shown. The annular valves.
) 73 and 74 carry packing rings 82 upon their
upper ends. The webs 79 have their adja-
cent e1.3:1:n=,r ends provided with an opening:

therethrough for slidably receiving’

form
a reduced end 83 of a vertically dispose

stem 84. This stem has screw threaded en-
gagement with the valve 72, as shown. The
gtemn 84 is slidably mounted through an
opening formed through the inner end of a
horizontal arm 85. This arm extends with-
in an auxiliary casing 86 formed upon one
side of the casing 65. The arm 85 is pro-

- vided intermediate its ends with a cylin-

55

. through a screw-threaded openin

60

65

drigal opening formed therethrough for ro-
tatably receiving a reduced cylimﬁ‘ical oT-
tion 86" of an adjusting bolt 87. This bolt
carrigs a nut 88. The bolt 87 operates
'ormed
through the auxiliary casing 86. The arm
85 is engaged by a pair of clamping bolts 89,
operating in screw-threaded openings
formed through the auxiliary casing 86.
The upper end of the stem 84 is screw-
threaded for engagement with a cap 96
which engages a compressible coil spring 91,
having engagement with a cap 92 surround-

79, which are preferably diametri-
cally arranged. The lower valve seat 78 is

“valve structure,

a

ing stem 84 and disposed upon the horizon-
tal arm 85. The function of the sprinﬁ 91
is to normally hold the valves 72, 73 and T4
in their unseated positions. By adjusting
the arm 85 the tension of the coil spring 91
may be varied, The discharge of water from
the casing 65 into the pressure storage tank
is controlled by a di lfarge valve structure,
comprising spaced superposed circular and
annular valves 93, 94 and 95. These valves

70

75

are rigidly connected by means of pairs of °

preferably diametrically arranged rods 98,
as shown, These valves codperate with
spaced superposed annular valve seats 97,
98 and 99, which are rigidly connected b
sections of material or webs 100, disposed
preferably in diametrical relation. The lower
valve seat 99 is disposed within and has suit-
able connection with the upper nipple 66.
The upper ends of the webs 100 are con-
nected with s cylinder 101, having an open-
ing 102 formed through its lower end, for

_receiving a reduced extension 103 formed

upon the stem 84. The eylinder 101 carries
acking 104 upon the lower end thereof,
he annular valves 94 and 95 carry pack-

-ing rings 105 and 106 at their upper and
lower ends, as shown. Tlie circular valve 98 .

carries packing 107 at its lower end. The
cireular valve is slidably mounted upon a

‘vertically disposed stem 108, having screw-

threaded engagement-with the cylinder 101.

The circular valve 93 is engaged by a socket”

109, receiving one end of a compressible coil
$pring 110, having its upper end disposed
within the socket 111. The upper end of the
stem 108 is screw-threaded for the reception
of nuts 112. The lower end of the casing 65

‘15 provided with a spigot 113, which may be
operated to discharge the water from said:

caging. The casing 65 is provided at its
upper end with an air inlet 114, controlled

by a check valve 115 and a cut-off valve 116.

It is to be understood that all three forms of
our invention are provided with the co-

.operating check valve and cut-off valve.

e storage tank 70 is provided with a dis-
charge opening 117, which leads into a pipe
(not shown) Tfor conducting the flui
any desired ‘place.

In the operation of this form of our in-
vention, when the valve structures are in
the positions shown in Fig. 2, the water
from the drive pipe is being discharged
into the storage tank 70. As soon as the
water decreases in velocity sufficiently, the
pressure in the casing 65 is reduced and the
spring 91 will open the waste valve strue-
ture. The discharge valve structure is
closed prior to the opening of the waste
The column of water now

increases in velocity and impinges against

the circular valve 72 to close the waste valve

structure. The operation is then repeated.

Air is drawn into the casing 65 through the

to
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' opening 114, for a purpﬁse as explained in'

10

connection with Fig. 1. :

In Fig. 3, we have shown a third different
form of hydraulic ram, the same comprisin,
a casing 118, &rovided at its upper an
lower ends with flanged nipples 119 and

120, " The caas.i.n%l 118.is provided upon one
it:

gside thereof with a flanged nipple 121 for

.connection with a drive pipe {(not shown).
‘The lower nipple 120 has suitable connec-

. tion with a waste pipe 122. Disposed_above”

15

20

‘the upger nipple 119 is a pressure storage

‘sal

-leads into a pipe tglnot shown)

tank 123, havipg-its lower open end pro-

- vided with am ‘annular flange 124, which is

*

osed upon and suitably connected with
ple. Thé tank 123 is pro-
arge _peninﬁl 125, which
aving com-

munication with the device to be operated.
The casing 118 is provided near its lower

upper ni
vided.wll)th a

- end with a spigot 126, whereby water may

- be dischar

‘26

- 80

from the casing 118. The
casing 118 1s further provided at its upper
end with an air inlet 126’, which is con-

trolled by a check valve and cut-off valve,
_in the same manner as deseribed in ¢onnec-

tion with Fig. 2. The passage of water
through the waste pipe 122 is controlled by
a waste valve structure, comprising a plu-
rality of spaced superposed circular and an-

-nular valves 127, 128 and 129. The annular

valves 128 and 129 carry packing rings 130,

| “gecured upon the upper ends thereof. The

13
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. "annular valves are rigidly connected with

the circular valve 127 by pairs of preferably
diametricelly '.armnﬁi ‘rods 181, The
valves codperate with: spaced superposed
annular valve seats 182, 183 and 184, which

are rigidly connected by diametrically ar-

fanged sections of material or webs 135,
'The valve seat 134 is disposed within and

connected with' the lower nipple 120 by
means of screws 136, The annular valve
seats have packing rings 137 suitably se-
cured to the upper ends thereof. - The webs
135 extend downwardly for connection with
a tube section 138, within which is mounted

" tube 139, A vertically disposed stem 140

50

88

extends through an opening formed through
the circular valve 12’; a.nclilgis disposed with-

in_the tubes 138 end 139. A compressible |
coil spring 141 surrounds the stem 140 and

has engagement with the valve 127 below
the same. This spring has its lower end dis-
posed within the tube 139 and engages a cap

142, which is held in place by & nut 143._

- The stem 140 is held in its requisite posi-
~_tion by.a horizontal arm 144, said stem be-

ing provided with nuts 145 to clamp the
inner end -of the arm upon opposite sides
thereof. The arm 144 is supported in a like
manner te the corresponding arm .-shown
and described in comnection with ‘Fig. 2.
The function of the spring 141 is to retain

85 the waste valve structure open. The up-

1,016,408

ward movement of the valve 127 is opposed
by compressible coil springs 146, carried by
verticaﬁy dis%osed belts 147, which extend
through suitable openings formed in said
valve 127 and are rigidly connected with the
uppermost annular valve seat, as shown.

¢ discharge of the water into the storage
tank 123 from the cesing 118, is controlled
by & discharge valve structure, comprising
pn-inverted cup-shaped receptacle 148, hav-
ing its lower open end disposed within and
suitably connected with the upper nipple
119. This casing is provided upon its_top
and side walls with a plurality of openings
149 formed therethrough. Xach of these

‘openings has a spider 150 disposed. therein

and suitebly connected with said receptacle.
These spiders have screw-threaded engage-
ment with bolts 151, which carry curved
plates 152. Dispose& between the curved
plate and the spider is-a suitably flexible
valve 153, Each of the valves 153 is capa-
ble of allowing the water to flow through
the opening 149 into the tank 123, but such
valve will close upon a reverse movement of
the water, the curved plate being provided
with openings 154 formed therethrough.

The operation of this form of our inven-
tion is very similar to the operation recited
in connection with Figs. 1 and 2 and there-
fore need not be again given, :

We wish it understood that the forms of
our invention herewithshown and described,
are to be taken as preferred examples of the
same, and that certain changes in the shapes,
sizes, and arrangements of parts may be re-
sorted to without departing from the spirit
of the invention or the scope of the sub-

‘joined claims.

Having thus fully described our inven-
tion, we claim:— -

1. In a hydraulic ram, a casing provided
with upper and lower oppositely arranged
discharge and waste openings, a valve for
controlling the discharge opening, a valve

for controlling the waste opening, a spring

tending to unseat the second named valve,
and means disposed in the line of flow of
suliply and adapted for discharging mate-
rial from said casing in addition to the dis-
charge and waste openings for the purpose
of starting the ram. '

2. In a hydraulic ram, a casing provided
with discharge and waste openings, valves
for controlling the passege-of material
through such openings, and a valve dis-
posed in the line: of flow of supply and
adepted when unseated to discharge mate-
rial from said casing in addition to the dis-
charge passing through the two named
openin, :

3. In a hydraulic ram, e casing provided
with discharge and waste openings, a valve

for controlling the discharge opening, a

valve for controlling the waste opening,
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said casing being provided with a third
opening in addition to the two named open-
ings and disposed in the line of flow of sup-
ply, a valve for controlling the third named
opening, and manually operated means to
move the last named valve.

4, In a hydraulic ram, a casing provided
with discharge and waste openings, a valve
for controlling the discharge opening, a
valve for contro]linﬁ the waste opening, an
auxiliary casing having communication
and connceted with said casing, a leai-
spring disgosed within the auxihiary casing
and extending into the first named casing
for engagement with the waste valve for
normally holding the same unseated, and
movable means engaging the wall of the
auxiliary casing for changing the tension of
the leaf-spring. ,

5. In a hydraulic ram, a casing provided
with discharge and waste openings, a valve
for controlling the discharge opening, a
valve for controlling the waste opening, an

anxiliary casing having communication and
connected with said casing, said auxiliary
casing being provided internally thereof
with a shoulder, a leaf-spring disposed with-
in the auxiliary casing and extending there-
from to be positioned 1n the first named cas-
ing to have connection with the waste valve,
said leaf-spring having one end thereof dis-
posed below and in engagement with said
ghoulder, and a bolt longitudinally mov-
ably mounted through the auxiliary casing
to engage the leaf-spring for changing the
{;Jer;sion thereof upon the rotation of said
olt. :

In testimony whereof we affix our signa-

tures in presence of two witnesses.

STIRLING B. HILL.
CLIMIE E. HILL.
WILLIAM R. HILL.

Witnesses: :
0. B. Ponwp,
H. C. APPLEGATE.
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UNITED STATES PATENT OFFICE,

WILLIAM B. PHILLIPS, OF PORTLAND, OREGON,

HYDRAULIC RAM.

1,069,285,

Specifieation of Letters Pafent.

Patented Ang. 5,1918,

Application filed Cetober 18, 1910. Serial No. 557,772,

To all whom i may concern :

Be it kmown that I, Witriaa R. Puziies,
a citizen of the United States, and a resident.
of Portland, county of Multnomah, and
State of Oregon, have invented a new and
useful Improvement in Hydrvaulic Rams, of
which the following is a specification.

My invention relates to hydraulic rams,
more particularly to the type employing a
vertical waste-valve, and the object of my
invention is:

First.—To obtain a waste-valve which
shall be adapted to cause the impact there-
with of the drive stream flowing t]lrough the
ram fo automatically close it, periodically in
its cycle of motion. * This result I obtain by
constructing the body of the waste valve in
annulus, and providing such
hady with a surface, opposed to the direc-
tion of travel of said stream, and of such
area as to cause said out-flowing stream to
drag said waste valve along and in so doing
start it to close, the closure being completed
by the ordinary, and continning, impact of
the drive water. My valve construetion,
however, is such as fo minimize the force
due to the pressure of the water against the
under surfgce of the valve, for I depend
npon the dragging action of the water gow-
ing through the valve for the closing force,

Second—To so construct the waste-valve
that it presents the smallest practical, un-
balanced area to the action of the stream of
drive water at the instant of closure, in or-
der to minimize undue wear upon the waste
valve and its seat, as heretofore experienced
in rams of the type referred to. Tn other
words T have so constructed the top rim or
face of my waste valve that there will he ex-
posed snflicient area on the interior to hal-
ance the pressure against the under side of
the waste valve, except to the degree re-
quired to obtain the dragging eﬁ%ct, de-
seribed. T also very slightly bevel the ex-
terior of the valve face 50 a8 to provide an
exterior area for atmospheric pressure to act
upon In re-opening the waste valve at the

roper instant in the eyele of motion. This
evel is obtained by providing a chamfer, v,
on the outer edge of the seated surface of the
valve. This chamfer also prevents the up-
setting of the metal at such surface,

These and other beneficial results which T
obtain are fully stated in the body of this
specification, ~

| clent length to

| are provided

In the accompanying drawings: Figure 1
is an elevation in section of my improved
ram; Fig. 2 is a horizontal section on line
y—y of Fig. 1; Fig. 3 is a larger-scale sec-
tion thromgh the waste-valve and its casing;
Fig. 4 is a sectional detail, on a still larger
scale, relating to Fig. 3; Fig. 5 is a section
similar to Tig. 3, but embodying certain
modifications and additional features which
are more eonveniently described in the hody
of the speeification; and Fig. 6 is a vertical
cross-section through one of the arms econ.
necting the center of the waste-valve with
its outer portion, and related fo the lype of
waste-valve illustrated in Fig. 5,

The apparatus is mounted on g tubular
base A, a part of which is the supply pipe b,
On the base is mounted a easing ¢ of the
waste-valve 4, and the air chamber ¢, which
is provided with a check-valve ¢’ and a de-
livery pipe f, as uswal. The details of con-
struction of the waste-valve may be more
readily seen in Fig. 3. The waste-valve ¢
slides freely in its cylindrieal easing e and
Is partly guided by its central stem ¢, which
passes through a sleeve 4, an integral part
of the valve casing ¢. The gniding means

- comprising the stem ¢ and the sleeve 7y how-

ever, are merely used as a matter of conven-
lence and are not essential to the action of
the waste-valve,
guide itself. The nuts 4 7,
shown on the upper part of the valve stem g,
as convenient means for adjust-
ing the length of travel of the waste valve,
and in so doing regulating the number of
impulses, per unit of time, and, consequently,
the quantity of water nsed. By means of
the nuts ¢, j, the valve 4 may be raised so as
to partly cover the escape-ways & How-
ever, any other suitable means for accom-
plishing said adjustment will answer.

The waste-valve & is a hollow cylinder
through which the stream of drive water
flows on its way toward the escape-way 7.
The outer and inner surfaces of the valve are
substantially parallel, so as to expose no
avoidable surfaces to the pressure of the flow
of water, also so as to minimize said pres-
sure in the direction of travel of the valve
and the force of impact of the valve against
its seat in_ eclosing. The waste-valve is
adapted to be periodically lifted to closed
position by the dragging action of the
stream of water flowing through it; and it is

for it may be made of suft- _
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such dragging action alone upon which I de-
pend for the closing of my valve, the latter
Loing especially adapled and constructed to
present no unbalanced surfaces not required
to produce said dragging action. To obtain
sneh dingging aclion, the combined area of
the sirfaces of the base and the web of the
waste-valve body, exposed and opposed to
the direction of travel of the stream of drive
water, must be snfficient for the outflowing
water to seize and act npon and in so doing
produce said closing offect.  In other words,
the construction of the waste-valve in the
particulars referred to must be such as to
cause a drageing of the water Howing
through it against said surfaces to such de-
gree as to periedically lift the waste-valve
toward its elesed position.  If deemed pref-
erable, the described effect may be promoted
by providing the waste-valve with addi-
tional surface area; for exawple, with an
interior annnlar projection or shoulder 7, so
as to obtain a ssrface of greater area, for the
purpose stated ; and in my judgment the pro-
vision of such additional surface area ma-
terially increases the efficiency of the waste-
valve 1n s described action,

The operation of my waste valve, briefly
stated, is as follows: Supposing the waste-
nlve 4 to have just been placed in its open
position, as shown in Ifigs. 1 and 3, and that
the water in the supply pipe b is beginning
to flow threngh the waste-valve on its way
toward escape-ways & The velocity of the
water so eseaping will rapidly increase and
cause it to exert a force upon said opposed
surfaces of the waste-valve sufficient to start
to Lift the latter and the continued impact
of the drive water will then close it. The
curve, #, at top of interior of casing, as
shown in Figs. 3 and 4, veduces the area of
passage throngh which the water fows, at
the instant the valve is in the act of closing.
The effect of this is an jncrease in the veloe-
ity of the water past the lip and a conse-
quent acceleration in the movement of the
valve teward its seat . In the action of a
hydraulic ram, any escape through the waste
valve after the water has reached its maxi-
mum velocity, results in a loss of efficiency.
Tt follows then, that the ideal waste valve
will stop the flow withount loss, at that in-
stant; and a waste valve that can by aceeler-
ation, as in this one, shorten the time of
cloging, will approach the ideal and be an
important improvement over a valve in
which such acceleration did not take place.
Sald lifting action ceases the instant the
cutflowing water is arrested by the closing
of the waste-valve, and then the same condi-
tions exist, and the same action takes place,
28 in any hydranlic ram at the same instant
in the cycle of operation; in other words,
causing 2 discharge of the water into the
air chamber ¢, The energy of the water in

1,060,285

the supply pipe having been expended, the
waste-valve d is permitted to return to its
open or initial poesition, being moved to such
initial positicn by the combined agencies of
its own weight and regurgitation, and there-

upon another cyele begins. I'urthermore, to -
facilitate the reopening of the waste-valve -
after clogure, I prefer to make the top rim

thereof with a bevel 4, move clearly seen in
Trig. 4, so that when the waste-valve abuts

75

against its seat in the roof of its casing, as -

occurs ab the instant of closmre, it will ex-
pose ample surface to exterior atmospheric
pressure, and permiit the latter to contribnte
its potency in causing the return movement
of the waste-valve. :
The waste-valve shown in Tig. 5 differs
from that shown in the preceding views
only in the following respects: Instead of
providing the waste-valve with an interior
annular shoulder like 7, as sliown in Figs. 1,
3 and 4, the arms 5, connecting the central
part, o, with the outer portion g, are pro-
vided on both faces with projections or
shoulders ¢, ¢, as mcre clearly illustrated
in the cross-section of the arm x, shown in
Fig. 6. Furthermore, in Fig. 5 I have
shown the valve stem ¢ to be lengthened

sufficiently to permit the intreduction of a

coil-spring » and washer ¢ under the nuts
i, 3. The purpose of the coil-spring r is to
relieve a condition where, by reason of the
head of water being too low, the impact of
the outflowing drive streamn against said re-
sisting surfaces of the valve body would be
insufficient in itself to effectively overcoime
the inertia of the waste-valve, and in conse-
quence render its closing
sluggish. The tension of the coil-spring » is
just sufficient to place the waste-valve in a
state of equilibrinum.

I claim:

1. In a hydraulic ram, a waste valve com-
prising a cylindrical casing provided with
a valve-seat lying in a plane at right angles

to its axis, said casing having a portion’

nnder said valve-seat cut away (o provide a
waste outlet, a cylindrical hollow wvalve
whose cuter and inner surfaces are substan-
tially parallel to the axis of the cylinder,
the opposed surfaces of the valve-seat and
of the valve, in contact at the instant of
closnre, being adapted to expose, at such in-

stant, adjacent the seated surface of the-

valve an interior area approximately equal
to that of the opposite or rear surface of the
valve, whereby the latter is placed substan-
tially in balance at the instant of closure.

2. In a hydraulic ram, a waste valve com-
prising a cylindrical casing provided with a
valve-seat lying in a plane at rvight angles
to its axis, said casing having a portion
under said valve-seat cut away to provide
a waste ountlef, a cylindrical hollow valve
whose outer and inner surfaces are substan-
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tially parallel to the axis of the cylinder,
the surface of the valve seated against the
valve seat being made with an interior hevel
adapted to expose at the instant of closure
of the valve an avea approximately equal to
that of the opposite or rear surface of the
valve, whereby the latter is placed substan-
$ially in balance at the instant of closure

3. In a hydraulic ram, a waste valve com-
prising a cylindrical casing provided with
a valve seat lying in a plane at right angles
to its axis, said casing having a portion
under said valve seat cut away to provide a
waste outlet, a cylindrical hollow wvalve
whose outer and inner surfaces are substan-
tially parallel to the axis of the cylinder,
the oppoesed suriaces of the valve seat and
of the valve, in contact at the instant of
closure, being adapted to expose, at such in-
stant, adjacent the seated swrface of the
valve an interior area approximately equal
to that of the oppoesite or rear surface of the
valve, wherehy the latter is placed sub-
stantially in balance at the instant of clo-
sure, and said valve made with a projecting
surface perpendicwiar to its line of motion
constantly exposed to the water flowing
throngh the valve.

4. In a hydraulic ram a wasie-valve com-
prising a cylindrical casing provided with

_a valve-seat lying in a plane at right-angles

to its axis, said casing having a portion
under said valve-seat ¢ut away to provide a
waste outlet; a cylindrical hollow valve
whose outer and inner surfaces are substan-
tially paraliel so as to minimize the pres-
sure of the outflowing water upon the valve
in the direction of its travel; said valve
formed with a surface projecting from it in
a plane ]ierpendicular to the interior sur-
face of the valve, whereby the outflow of
the water through the valve is opposed,
and such outflowing water in escaping over
such lip is cansed fo drag the valve into its
closed position, the opposed surfaces of the
valve seat and of the valve, in contact at
the instant of closure, being adapted to ex-
pose, at such instant, adjacent the seated
surface of the valve an nferior avea ap-
proximately equal to that of the opposite or
rear surface of the valve; and means for

3

holding the valve in a state of poise when
in its open position;

5. In a hydraulic ram, a waste valve com-
prising a cylindrical casing provided with
o valve seat lyinf in a plane at right angles
to its axis, said casing having a portion
under said valve seat cut away to provide
a waste outlet, a cylindrical hollow valve
whose outer and inner surfaces are substan-
tially parellel to the axis of the cylinder;
said valve seat made with an interiorly pro-
jecting concaved conical surface adapted to
recduce the area of passage through which
the water flows at the instant the valve is in
the act of closing; and the opposed sur-
faces of the valve seat and of the valve, in
contact at the Instant of closure, being
adapted to expose, at such instant, adjacent
the seated surface of the valve an interior
area approximately equal to that of the op-
posite or rear surface of the valve, whereby
the latter is placed substantially in balance
at the instant of closure.

8. In a hydraulic ram, a waste valve com-
prising a cylindrical casing provided with
a valve seat lying in a plane at right angles
to its axis, said casing having a portion

under said valve seat cut away to provide-

a waste outlet, a cylindrical hollow valve
whose outer and inner surfaces are substan-
tially parallel to the axis of the cylinder;
said valve seat made with an interiorly pro-
jecting concaved conical surface adapted to
reduce the area of passage through which
the water flows at the instant the valve is in
the act of closing; the opposed surfaces of
the valve seat and of the valve, in contact
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at the instant of closure, being adapted to -

expose, at such instant, adjacent the seated
surface of the valve an interior area ap-
proximately equal to that of the opposite or
rear surface og the valve, whereby the Jatier
is placed substantially in balance at the
instant of closure; and said valve made
with a projecting surface perpendicular to
its line of motion constantly exposed to the
water flowing through the valve.
WILLIAM R. PHILLIPS.
Witnesses:
O. O. Marmn,
C. B. Lone.

Copies of this patent may be obiained for five cents each, by addressing the “ Commissioner of Patents,
' Washington, D, ¢.”
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UNITED STATES PATENT OFFICE.

EDMUNDO GUERRERC, OF ANTIGUA, GUATEMALA,

HYDRAULIC BAM.

Specifieation of Letters Patent.

Patented June 2, 1914,

Application filed June 10, 1913, Serial Ne. 772,773,

To all whom it may concern:

Be it known that I, Epmuxno Guekrero,
a citizen of Guatemala, residing at Antigua,
in the Province of Sacatepequez and Re-
public of Guatemala, have invented new and
ngeful Improvements in Hydraulic Rams, of
which the following is a specification.

The invention has for an object to.im-
prove the mounting of the mpetus valve
m such devices so that the passage from thie
impetus valve chamber to the air chamber

or the delivery line may be more directly in

line with the direction of movement of the
water in flowing past the impetus valve and
developing the momentum required for the
blow to be struck.

Another very important objeet s to so
construct the deviee that air will be fed to
the air chamber through the impetus valve
port under the normal operation of the de-
vice without requiring separate mechanical
parts, and operable in connection with an
ordinary form of valve,

A forther aim is to improve the construe-
tion of valves in such devices.

An additional object is to simplify the
removal of the impetus valve.

It has been the common experience in such
devices that after the impetus valve has
heen adjusted to act properly, it soon gets
out of adjustment because of wear of parts,
or for other reasons, and it is also necessary
to stop the operation of the device while a
new adjustinent is made, which then is rather
diffienlt and apt to be inaccurately made ex-
cept by skilled artisans.

It 1g therefore an important aim of my in-
vention to provide a valve adjustment, lable
in the minimum degree to variation through
wear, to enable the adjustiment of the siroke
without stopping the action and to permib

an accurate sdjustment to be maintained.

without requiring skill in manipulating im-
plements or parts of the machine.

Tt hias also frequently happened that when
nsed to elevate water to considerable heights
gaskets or packings are very difficuit to re-
tain in place, and become loosened and blown
out under the combined vibration and pres-
snre exerted,

It is a valuable attainment of my inven-
tion that the parts are so constructed as to
insure the gas!kets remaining in place with
a moderate compression.

Another object of grest importance in

such devices is to enable the renewnl of the
main valve between the feed and the air

“chamber without entirely removing the air

chamber, or disconnecting the delivery piﬁe
&

although the latter be connected to t

iell portion of the chamber direct, thus per-
mithng simplification of the form of the
castings required.

A further object is to provide an improved
means for accurately centering a puppet

valve of the mushroom type.

An additional object altained is an in-
creased durability in the impetus valve and
the main valve. :

An important end attained is the provi-
sion of means for releasing and exposing the
main valve within the air-chamber,

Additional objects and advantages will
be apparent, some of which will appear
from the following deseription, and from
the drawings, representing one possible em-
bodiment of the mvention, in which,

Fipgwre 1 is o side view of the device, Fig.
2 is a front view thereof, Fig., 3 is a ver-
tical seetional view, Fig, 4 iz a detail view
of the impetus valve, Fig. 5 is a section on
the line 5—5 of Fig. 8, Fig, 6 is a section

on the line 6—6 of TFig. 3, Fig. 7T is a detail

of the cross-head, Fig. 8 is a detail of the
gtarting lever, Fig. & is o detail of the upper
valve gnide, Fig. 10 is a detail of the main
valve seat, Fig. 11 is a fragmentary detail of
the air chamber adjustment.

The ram comprises an air chamber 10 sub-
stantially in the forn of an inverted bottle
having a reduced neck 1i at its lower or
receiving end, the neck having a flange 12,
whereby it may be mounted upon a support-
ing portion to be described. A delivery ter-
minal 13 is formed on the air chamber
casting in the bilge portion and the fasten-
ings for the chamber permit its adjustment

:of the supporting portion with the terminal

18 at -any of four sides, in order that

.the feed connections may be made at that

side most convenient. The lower face of
the flange 12 is provided with a shallow
groove 14, in which a gasket may be set,
and in which the upper portion of a circa-
lar bronze plate 15 may be set upon the
oasket, the plate being foraminate and hav-
ing a headed bolt 16 screwed downwardly
thereinto, confining a circular flap valve 17,
of ordinary form checked against npward
flexure beyond a proper limit by means of
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recessed to coenguge snugly around the stem
portion 40, to allow vertical reciproeation
thereof and to hold the stem properly cen-
tered. Similar guide blocks 48 ave secured
upon the upper side of the plale 31 by which
the lever 29 is supported. In the operation
of the device it will be seen that there is no
binding of the stem of the valve as would
be the case in ordinary forms where the
valve 15 guided only at one end.

Adfter the blow 15 delivered by the ram
during operation, the opening of the valve
serves to allow ingress of a number of small
bubbles into the grooves 24 through the port
25, the groove serving as a trap to prevent
escape of the air and to guide it to the duct
branches, which are inclined continuously
npwardly to the main valve, through which
they are carried by the successive blows of
the ram.

Projecting forwardly and downwardly
from the side of the chamber 22 there is a leg
49, and legs B0 are attached to the rear ol
the duct, secured in a manner which will be
subsequently described. Three legs are pref-
erably provided, the two rear ones adjnsted
at the rear of the duct, and the device is
preferably supported at such a height that
when the bottom 37 js removed from the
chamber 22, and the top 84" removed from
the valve stem, the valve may be readily
drawn downwardly and removed.

Two laterally spaced rearwardly project-
ed ears 51 are formed on the upper part of
the duct 21 and the legs are secured respec-
tively to the ears 51, one of the securing
means being a bolt or shaft 52 extending
between the legs and secured in a suitable
manner. Pendent upon the shaft 52 there
are links 53°, pivoted to the lower ends of
which is a lever 54 having a suitable han-
dle for its operation projecting rearwardly,
the lever heing of the first class and having
its inner end suitably disposed for vertieal
movement close to the axis of the air cham-
Ler. A cross head 56 is carried pivotally
thereby, the cuter ends of which are in aline-
ment with guides 57 formed at the sides of
the dnet. Secured to suitable lugs 58 formed
on the side of the air chamber above the
flange 12, there are heavy supporting or
lifting bolts 59, engaged diagonally through
the lugs and extending downwardly to the
flange 12, inunediately below which they ave

turned and extended In a yerfical direction

lidably through the flange 127 and guides.
The lower ends of the bolts are rounded and
rest in suitable recesses at the outer ends of
the cross head 56, the upper ends of the bolts
being tenoned in the lugs, whereby, when
the lever 54 is operated after the vemovul
of the clamping bolts, the clramber is lified
gnfliciently for the removal and replacement
of the main valve as Lefore deseribed. The
flanges 12 and 12" when in secured position

a

are spaced apart some distance, the plate
15 being of a sufficient dimension to secure
this, so that very slight movemnent of the
chamber 10 gives snfficient space for clear-
ance of, and access to, the plate. The flanges
12 and 12" are suitably apertnred for the

‘ingertion of clamping bolts in the proper
number, There will be a minimnm binding

of the bolts 59 with the guide portions 5T
and the operation of renewnl of the main
valve or parts may be accomplished with but
little cffort. The projecting top flange por-
tions of the chamber 22 and the bottom
plate 37 are provided with registered aper--
tures throngh which securing bolts 60 may

be engaged. :

"The starting of a ram of this character is
gsometimes attended with considerable diili-
culty, if the valve is closed by the power
water before theve is proper pressure in the
delivery system. The proporéions and rvela. -
tion of the valve stem and flanges 12 and
197 are therefore especially caleulated to

Aacilitate the application of pressure upon
the valve stem; and

articalarly to enable
the use of such animplement asthat shown in
Fig. 8, which comprises a lever 61 haviug a
lip 62 adapted to be engaged bencath one of
the flanges, and also a recess 63 adapted to
receive the cap 34" therein, being of such
length as to be readily operated manually
to depress the valve againgt the maximun
water pressire.

It is apparent that notwithstanding the
improvements in function attnined by the
inveution, 1t is nevertheless coustrueted of
few parts, simple to manufacture, whereby
its cost is minimized. '

The renewal of the wearing surfaces of
the valve 28 may be readily accomplished on-
der the censtruetion provided, and it may be
noted that in order to secure the nug 42 in
place it is provided with a series of radial
apertures, and the threaded portion of the
stemn has a longitudinal groove 427 therein,
by which arrangement a cotter pin 64 may
be engaged through one aperture with its
extremity in the groove, to hold the nut
agninst casval loosening. The screw 33 wmay
be fitted with a detachable revcluble cranic
thereon, and seemred by a screw G5, the
weight of which when pendant holds the
screw against change of adjustment; and
by means of the serew 63, whenever the

valve is adjusted the eranlt may be disposed

in pendant position to hold the device as’
get.

It 15 to be observed that the constroction
onables the obtainance of an autematic air
feed dirvectly from the impetns valve port
or waste opening, and yet enables the use
of a vertically disposed valve which is hest-
adapted for accurate feeding and preperly
balanced movement with a simple constine-

tion. The quantity of air supplied is quite i
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abundant, entering on each reaction and be-
ing forced by the consecutive impacts into
the air chamber together with the water. If
the (%uantity of air becomes excessive, it is
simply forced into the delivery line as soon
as the level of water in the air chamber be-
comes lower than the delivery terminal 13.

The pump is especially designed for lift-
ing water to great elevations, and it will be
seen that all of the parts are of such design
as to best meet such requirements. It is of
course understood that the walls of the air
chamber and other parts sustaining stress
of the water pressure are of sufficient thick-
ness to sustain the maximum pressure to
which they are liable.

In order to lessen the pressure necessary
to form a water-tight joint between the sev-
eral castings the grooves for the gaskets
may have a medial smaller groove, and those
parts engaging in the larger grooves may
have a corresponding rib, as shown at 66 in
Fig. 11. By this construction the packing
material is heavily compressed with hut
little strain on the clamping bolts, as will
be nnderstood. The grooves 24 may be
slightly deepened adjacent the lower ends
of the arms of the duct 21 so that they will
slope continuously upward theretoward, fa-
cilitating the movement of air into the duct.

What is claimed :

1. In a ram, an impetus valve chamber
having a circular waste port in its top part,
a circumscribing groove there around with-
in the chamber, an air chamber located
above the groove in communication with the
delivery line of the ram and duet means
leading continuously upward from the
groove to the air-chamber.

2, In a ram, an impetus valve chamber
having a circular waste port in its top part,
recesses formed closely adjacent the port
and having sides upwardly inclined away
from the port, an air chamber above the re-
cesses in communication with the delivery
line of the ram and duct means leading con-
tinuously upward from the recess to the air-
chamber, : :

8. A ram, comprising an tmpetus chamber
member having an upwardly opening port,
an impetus valve therefor, integral duet por-
tions extending upwardly from each side
of the port being curved laterally in a com-
men direction and inclined upwardly, an air
chamber member carried at the upper end
thereof in communication with the duects,
the upper parts of the ducts and elements
carried thereby being spaced from the axis
of the valve, said valve having a stem pro-
jecting upward above the lower portions of
the ducts, and a check valve between the
impetus chamber and air chamber.

4. In a ram, an impetus chamber having
duct pertions leading therefrom, terminat-
ing in a ported flange portion, an air cham-

1,088,720

‘ber thereover having a corresponding flange

portion opposed to that first named and
adapted to be bolted thereto, a ported valve
plate secured between said flanges, a puppet
valve carried by the plate opening toward
the chamber, securing bolts engaged between
the flanges to hold the air chamber in opera-
tive pesition and to secure the said plate, a
lever pivoted separately from the air cham-
ber ecasting, a vertically slidable member
carried by the lever for operation thereby,
and connected to the air chamber for lift-
ing therect at times to clear the valve plate,
Wﬁereby the latter may be removed.

5. In a ram, an impetus chamber having
duct portions leading therefrom and ter-
minating in a ported air chamber support,
an air chamber thereover having an inlet
registering with the port of the support, a
valve carrying member removably engaged
between the air chamber and support, a
puppet valve contained therein opening to-
ward the chamber, means to clamp the valve
carrying member between the base of the
cliamber and the support, a lifting member
secured to the chamber and engaged slid-
ably in the support for vertical movement,
pendent links carried by the support, a lever
intermediately pivoted on the lower ends of
the links, and having a major operating arm
projected outwardly from the support, and
pivotal connections between the minor arm
of the lever and said lifting member for
lifting the chamber at times and clearance
of said valve earrying member for lateral
removal,

6. A stroke adjusting means for impetus
valves comprising a support, a reciprocating
valve stem, a lever on the support having
an arn embracing the stem, a head on the
stem, a spring on the arm adapted to en-
gage the head to check the valve stem in
opening movement and means to adjust the
lever in various pesitions to vary the limit
of opening movement of the valve.

7. In a ram cf the class described, an air
chamber element having a port opening out-
wardly, a coaxial reciprocating valve adapt-
ed to seat inwardly thereof and having stem
portions projecting inwardly and out-
wardly, eircumseribing stationary plate por-
tions adjacent the inner and outer stem
portions, radially arranged blocks radially
slidable on the plates and having recessed
end portions adapted to coengage the re-
spective stem porfions for guidance thereof,
and means to secure the blocks in adjusted
posttions,

8. A ram comprising an impefus valve
chamber casting, a top portion t{lereon hav-
Ing a cencentric port, a valve seat on the
inner side of the port therearound, a valve
adapted to seat therein having a stem pro-
jected outwardly from the port, guide and
stroke limiting means engaged with the
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stem above the chamber, duet elements car-
ried by the top of the chamber and having
communication with the chamber laterally
of said port, the duct elements being in-
clined laterally and upwardly, away from
the axig of the port and terminating in a
single Aanged member, an air chamber hav-
ing a flanged inlet portion adapted for co-
engagement with the said flanged member, a

10 main valve for the air chamber inlet, and

supply and delivery connections for the im-
petus valve and air chambers respectively.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

EDMUNDO GUERRERO.

Witnesses:
Davip NoruTHeLp,
‘H. L. WoopwaszD,

Coples of this patent may be obialned for five cents ezch, by addressing the “ Commissloner of Patents,
Washington, D. C.”
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JOHN EMERY LESTER, OF PORTLAND, OREGON, ASSIGNOR, BY MESNE ASSIGNMENTS,
' . TO 5. J. PHILLIPS, OF PORTLAND, OREGON.

HYDRAULIC RAM.

1,102,217,

Specifiontion of Letters Patent,

Patented June 30, 1914,

Application filed O¢tober 11, 1810, Serial No. 586,548,

To all whom if may concern. :
De it known that I, Jony Exery Lester,
a citizen of the United States, restding at

Portland, in the county of Multnomah and:

State of Ovegon, have invented certuin new
and useful Improvements in Hydraulie

Rams, of which the following is a specifiea-

tion.

My invention relates to hydraulic rams,
and more particularly to the structure and
operation of waste-valves for such machines.

It is the object of my invention to provide
in a hydraulic ram a simple and positive
means for periodically closing the waste
opening, which closing means shall be ac-
tuated by the stream of water which passes
from the waste opening when the same is
open,

Further objects are to provide means for
regulating or controlling the valve action,
and means enabling the ram to be operated
when set in running streans where the head
of water attainable is very low and where
the water level varies so that at times the
entire ram mechanism may be sebmerged,

In the accompanying drawings, Figuve
1 is a longitudinal vertical sectional view
of u hydraulic ram embodying my inven-
tion, Fig. 2 is a plan view of the same,
Fig. 3 s a transverse vertical section of the
casing on the axis of the wheel shaft bear-
ingg, and Fig, 4 is an axial section of the
oute-wheel. C

In the construction shown- I provide a

easing or shell 1 having at one end a flange
adapted for connection with the drive-pipe 2
which is extended to a suitable source of
water supply. The passage throngh the
casing is cireular at the end connected with
the drive pipe, and in traversing the length
of the casing is narrowed vertically and wid-
ened horizontally so that the waste opening
is of the rectangular form indicated n Fig.
3. The lower stde of the passage is substan-
tially horizontal, the vertical narrowing of
the passage being made by inelination of the
rpper side of the casing, and the seetional
area of the passage is made throughout snb-
stantinlly the same ag that of the drive pipe,
At the stdes of the casing are snitable foot-
lugs 3 adapted for connection with base-
timbers 4, as shown.

On the upper side of the crsing is a flange
5 to which 1s bolted the bell. or dome ¢ which

incloses .the air-chamber 7. An opening 8
from the passage through the casing 1 to
the air-chamber is normally closed by the
discharge-valve 9.  Said valve is slidably
held in position above the opening by the
verticul guide-rod 10 which is held at the
upper end by a curved standard 11 and at
the lower end is screwed inte the spider or
grating which extends across the valve open-
g, A coil spring 12 is disposed arvound the
guide -rod and normally holds the valve
down upon its seab.  Adjusting-nuts are
placed on the guide-rod to permit adjust-
ment of the compression of the coil spring.
The discharge-pipe 13 is connected at one
side of the air-chpnber, as shown.

The lower part of the cusing 1is extended
beyond the waste-opening as a curved plate
14, and from the sides thereof the cheek-
plates 15 extend upwardly and carry the
bearings 16 for the wheel-shaft 17.  Ou said
shaft between the bearings thercof is mount-
ed the gate-wheel of which a part of the
peripheral portion is formed by an areuate
plate 18 which is connected by integral ars
19 with a hub sccured to the shaft. An arm
20 extending from the opposite side of the
hub carries a counterweight 21 of a size suffi-
eient to balance the plate 18 and the arms
carrying the smine. The sides of the wheel
ave formed by cirenlar plates 22, and snid
side-plates are conneeted with each other by
a cylindrically formed cross-plate 23 which
extends avonnd concentrically with the shaft
and of which the ends are substantially in
radial alinerent with the ends of the plate
18. Adjoining the onter side of the cross-
plate 23 are equally spaced transverse rods
24 of which the endy ave seeured in the side-
plates 22, On gaid rods ave pivotally mount-
ed the driving-blades 25 which ave permit-
ted to swing Tu one direction to a position
tangent to the plate 23,
driving - blades in the other direction is
itmited by the studs 26 which are nrranged
in the side-plates at the positions show so
that the blades extend radially when the
same engage said stwds,

On one end of the shaft 17 ountside the
bearing therecf is mounted the brake-disk
27. A lever 28, fuleramed on a-stud 29 on
the clieek-plate, extends over the brale-disk
and has a weiglt 30 slidably seeured thereon
so that by adjusting the position thereof the
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braking pressure of the lever on the digk

mﬂly be varied. )
lu the operation of the ram, the water

ssuing from the waste-opening strikes the.

driving-blades 25 and thereby causes rota-

revolution of the wheel the waste-opening

15 closed by the plate 18, and during such ;

time the wheel continues its movement by
the momentum acquired duiing the re-
mainder of the revolution. During the time
that the waste opening is closed the mo-
mentum of the water in'the drive-pipe forees
a part of the saine through the discharge-
valve Dito the air-chamber 7, in the usnal
manner.  There is move or less variation in
the speed ‘of the wheel at different phases
of its movernent, the motion being slowest
when the plate 18 is passing away from and
thus unicovering the waste-opening,” and
from this time ihereasing in velocity so that
the maximnin speed is reached during the
covering of the waste-opening by the plate
18. Tt will be noted that ‘as the closing of
the waste-opening is' commenced and the
area thereof is reduced, the water will pass
with increaséd velocity ‘through the open-
ing, and that the jet of Water issuing from
ths reduced opening, being confined by the
plate 14, will Inpinge upon one of the ‘driv-
ing-blades and assist in moving the wlheel.
For éontrolling the speed of the wheel the
braking “device formed Dby the disk 27 and
lever 28 is employed, and When operating
under ‘conditions where a brake is not ré-
quired, the Jever may be turned back so as
not to engage the disl, ' o

- When operating with low heads of water
an’ additional ‘driving wheel 31 may be

- mounted on the end 'c'p’fothe_ shaft 17 opposite

to the brake device, ns indicated in Fig. 2,

the stracture of said wheel being the same

tion of the wheel. During a part of each

thronghout as the driving portion of the
gate-wheel,

At may be noted with reference. to the
wheel structure, that by the pivetal mount-
ing of the drive-blades 25 enabling them to
turn back to o position tangent to the plate
23, the wheel may be actuated in the proper
manner when the ram is completely sub-
merged in a stream, '

It may also be noted that the passage
through “the easing 1, being substantially
horizental, offers practically no resistance to
the flow of water through the same, and thus
makes the ram especially available for use
in running streams where only a very low

Lead of water is attainable, :
Now, having described my inveution
what I claim and desire to secure by Let-
ters Patent is: o

In 2 hydraulic ram, a water supply pipe
having a discharge nozzle with a substan-
tially rectangular opening of greater widih
than depth and with arciate marginal por-
tions, an undershot water wheel pesitioned
so as to be engaged tangentially by the
stream issuing from the discharge nozzle,
and an avenate plate carried by the wheel
and adapted to coact with the marginal por-
tions of the nozzle opening to close said
opening, the plate being adapted in passing
over the opening to direct the water from
the uncovered part thereof onto the whee]
so that the propulsive effect thereon will
be momentarily increased. '

In testimony whereof I have hereunto
stbseribed

witnesses. _
J. EMERY LESTER.
Witnesses:

Davme (), BarnEerr,
Roy G. Kratz.

Coples of this patent may he obtained for five cents each, by addressing the « Commissloner of Patents,

Washington, D. 0.7

my name in the presence of two

43

60

55

60

6

7(

. &n



W, NICHOLAS,
HYDRAULIC RAM. _
APPLICATION FILED DEC, 34, 1914,

1,148,982, ~ Patented Aug. 3, 1915,
J’- .
F16.1 ¥ L
F
A e
, M
e
c
V.3 | ¢
S
WITNEESES " Invenior
f’ . WILLIAM NicHOLAS
YR LTI By Jf\la...&M
' ' ATTORNEY

COLUMOIA BLANOGRAPH CO. WASHINOTON, D, O




10

15

20

25

30

35

40

4B

50

" 65

UNITED STATES PATENT OFFICE.

WILLIAM NICHOLAS, OF HOOK, NEW ZEALAND.

HYDRAULIC BADL,

1,148,982,

To all whom it may concern:

Invented new and nseful Improvements in
Hydraulic Rams; and I do hereby declare

the following to be a full, clear, and exact-

description of the same.

This invention has been devised for the
purpose of providing means whereby hy-
draulic rams may be cleared from matter
choking the delivery pipe and valve, or the
air dome and its valve and the waste pipe
with & minimum of ¢rouble and without any
necessity for disconnecting any of the parts
or for stopping the flow of water.

The invention consists in forming the to
of the air dome with an opening which is

normally kept sealed and providing it with

an air inlet valve through which air under
pressure may be introduced into the dome.
A second air inlet valve is arranged in the
waste pipe of the ram through which also,
air under pressure, may be introduced into
such pipe.

The opening in the top of the dome will
allow for the do