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AMIES AND BARFORD’S

MEW PATENT

Adjustable Water-ballasting Wrought
Iron TField Rollers,

The large Rollers doscribed on preceding page: are designed ehiefly to weet he wants of
Nobdemen and others who reqnire oeeasioually o very feary inplement ; but A. aud I% now
bave pleasure in calling the attention of Agriculturiits to the above, and while subinitting
the wobjoined revised iist of prices, woold esll pirilenlar attention to the following sdvan.
toges posscssed by these rollers over wll others,

The eylinders and famer are maie entirely of wronght iron, combining immense etyungthc
with Jqumbility, ond are eatirely free from ticlinhility to breakogo on rough, bad ronds, and
frozn ether convses so commen to the ordivnry eos? éron roller; in fack, whotlier through
azcideats or ordivary work, it is next to impassible to break these vollors,

Thoy are choaper than any kind, becanse #iws implements must be bought to obtain the
saze yesntta hore secured in one, as the weight of citlier size can be doubied if desired, by
-’I_IEI;- removioy the brass water plug shewn in ilie engraving, and filling the eyl aders
with water,

Thus, besides securing in ore roller o one, two, or threc-horse implement at plensure, the
mcreased “3’“ is empiged diveetly on the aurfuce of ¢he land, with the Lighest possiblo
per cen erushing power, yet withuat inerensing the friction on the bearings (and con.
sequently the dranght of the implemevt), as is the enso whon the old clumsy plan of toading
the. firome ta resorted {o.

They are desvigned to mect the reynirements of small s well ns large farmers, and ore s
ensily made to weigh five tons as five ewtw, aceovding to the wishes orgfhe purcl.l'awr.

4w a proaf of the walue of t1s invention, it may bere ho mentioned that § Silver Modals
wod 10 Firs? Prizes (in vowpetitions epen to alf England) have been awarded to it, being
suceesiful on every cocasior whers it bas competed, including the FIRST PRIZE, at tko
Iate trials of the Boyal Sgricaltural Soclety, at Newenatle-opon-Tyne, agaiust 40 competitors

TOWITT £1 Doomn

" AMIES % BARFORD'S

INPROVED PATTERN

Press Wheel Clod Crusher and Land E

. A novelty and moveover 4 GREAT IMPROVEMENT has boen if
ito this Article.

The Cylinders are on Cambridge’s principle but the framey
WHOILY of WROUGHT TON. It is fitted with a steorago front ¥
guido rod, which enablos the man not only to steer Uhe implemd

reatest nicety, but at the same time with the nesistance of reing
g horsen abrenst without tho aid of a boy. A saving of ene fourtl
Eowar ia cortainly saved thereby, nnd the wndue strain upon§
orse, 8o much to be condemned, is avoided. DBeing made entirel
glleaeh:ollers are not Yiable to damage by tho weathor, ns is tho
“thers. 3

PRICES-—T7 feet wide,

80 inches dinmeter v ee vee ee o ... 1B 04

26 ditto YT LY LT T YT L vt wad 15 10

24 dith 11l LI} e d (L1} anm (1) ra +an 14 10 '

20 ditto [(1rl LT} 'ril aw L1z A (11} -aw 13 o i

If made with seat for Driver, exira..£2 0 O

ttod with Petent Serapers which also make a perfect brake whe
v atrawglyq:'ecmm&ﬁded, exira—%2 10s, 0d.

Can be made any width from 5 1o 8 feet, to suit P""””“’
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A Resierie Hovnr Ciltivitor

FRONTISPIECE — This engraving was prepared in 1816, for ‘An Encyclopaedia of Agriculture’ by
LC. Loudon. At that time the implements were made of wood, except for the actual tines, and sven
had wooden wheels similar to those used on farm caris. See also the plan of the Couch grass rake
from the same source, on the opposite page.
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detail, which is seldom to be found in more general accounts.
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NOTFS ON THE MATERIAL

In this volume 1 have grouped together implemerits of tillage except for the plough, so that it
includes the devices for cleaning, breaking down and consolidating the soil, as well as those for cul-
tivating the soil between growing crops. The classification of some of these implements may seem
rather confusing; this is because many of them were introduced in the 18th and 19th centuries to
il the gaps” between work performed by the traditional inuplements of tillage, the plough, harrow
and hoe, and thus there is some overlapping of functions. With the grubbers, scarifiers, cultivators,
scufflers, horse-hoes, drags etc., 1 suppose the only distinction of real significance to the user was
whether or not the implement couic be used for tillage betwezn the rows of standing crops.

The development from a few types of simple wood framed implements, to the diverse types of all
iron or steel tools took place at a great pace in the first half of the 19th Century. The British inventors
seem to have led the field, at teast on the evidence seen in the extract from the American publication
of 1875, reproduced on pages 7 and 8. The material in this book spans that period of innovation.
The main advance in design or cultivators during the second half of the 18th Century was the intro-
duction of lighter, spring tined implements, i place of the heavy rigid older types.

The origin of the extracts is noted in each h:ading. Further details and comments on these sources
are given in the introduction to the first book in this set of four, “Ploughs”. Most of the extracts are
from the standard agricultural encyclopaedias, and although the text may look dry and dusty it is
actually very clear and quite readable. Some of the engravings are of remarkable quality especially
those in Morton’s book.

Further information on books, locations where implements can be seen, and some advice for
modelmakers is siven in Books I and Il of this set.

These engravings are from a large unidentifi
volume in the library of the North De

Atheneumn, Barnstaple. The text is missing,

readers will have to puzzle out the working
the Fallow cleansing machine. (probably ear
18th Century.)




CULTIVATOR
From ‘The Practical Dictionary of Mechanics’, by Edward H. Knight.
(Published in Boston, U.S.A., 1875)

t is interesting to see that British implements
promimanily in this article. In contrast

the articles on “Mowers™ and "Reapsrs™ from
wr¢ dominated by machines

33! vator than he can in 8 week with o

scufflers, palverizers,
horse-hoes, shovel-plown, and some other imp
ments. The essential idea of cultivation is of conrse
broader etill, an it comprehends all the means of

t which would include plows, the dominant
im in the ert of husband

spiked harrows and rollers,

fe-

ferm aulticalor, in the '?tl.it&d Btates, sm-
Traces implementa wiich are used in tending grow.
These are ; —

g ape -
. implement \ly known as a culiiva-
or, baving a W‘}:ﬂﬂ set with tecth or

ghares, and drawn by one horse, which walks in the
balk between the rows of corn, potatozs, or other
anta "Il‘h:h nnim;lle&n hitched ‘t;e;h% apex of the
and the im t is gui Y & poir of
handles at the resr.
2. Stugle and doudle shovel-ulowrt, which are used
for precisely the same purpose, bui are known as
Seu SUOVEL-PLOW,
The cultivater is s i hntrow.
. The course h:t‘ improvement is not difficult for a
arming mechanic to imagine.
Thl:g i harrow, we may say, is dependent
fm:;u eou‘ll-:: solely upoi:n thsfdirection of d:‘-an.d .
rrow, especi or new ground and in
fields wher: there are mm{mnl obstructions, {s that
of an A farm éa, Fig. 1544). The vear corners may
be readily miszd by a hooked stick, so as to allow it
o & stamp withunt swerving the team. Better
atill iz a bow of hickory, an in the next ) by
this it may be lifted oneside at once, or, by awingin
back on it, the whole harraw is lifted, to clear it oF
accumulated weeds, ete, This harrow is for regular
gerviee in putting in cmlf.(m
A smonller size, with a handle, is mada to
between two rows of corn, potelnes, heans, ote., the
handle afifording the means of swaying it towurds or
from the row, to suit any irregularity in the line of
plants, and also to keep it to ita dut:r if the hotse

awerves from the exact path.
Another mode of affix I‘:ﬁ handloa s shown in the
next and this bringe the subject to such

re (¢,
close relati nsl’:ip to the cultivator as to render it
unnecessary to trace the atepe farther,

1n connection with the subject we must not for-

t the author of ‘‘Horse-hoving Husbendry."
§':l;l1m Tull introduced his syatem of drilling
in 1701, with the ol of cultivating the plants
machinery. He published his book 1731. His sys-
tem rendered the cultivator poesible.

The English cuitivators and horse-hoes mey ba
classed tﬁt';her, a8 no line of demarention exista
between them, The horse-hoes are designed to tend
drilled crops, the prongs or shares passing along the
balks between the rows of plants,— wheat, barley,
osts, Tye, turaipm, beans, otc. This renders it neces-
anry that the ahares should have the same gage of
width as tho drills ; but this is all that is peculiar
ghout them, end in a guestion of proportion, mot
prineiple,

The terdency in all economical faminglgn an ox-
tened scale is toward reducing ranual laber. Cul-
tivators and shovel-plows hove to a grest extent
superzeded the hoe in corn-cultare, and the English
horse-hoe in de.sifned to do the same in the eulture
of smaller drilled grain. A man can kill more
woeds in a day with » double-shovel plow or cuiti-
hoe, cwieris

paridus.

Wilkie, of Teddington, Scotland, is the inventsr
of the enltivator, He invented the plumlity of
shares, the expanding frame, and the caster-whesl.
His eultivator (shown at d, Fig. 1544) has o frame
of triangular form. The apex is supported on &
caster-whecl, and the rvar of the frame upon a f?‘m
of wheela. The share-frame is so suspended from
the traction-fraine as by a parallel movement to be
raised hodily, or lowered, by meana of & gingle lever
projecting at therear. The lever catches in notches
in the segment-bar, %0 a8 to maintain the desired
adjustment. ]

The teath are curved g which enter the soil
obliquely ond mise weeds to the surfaee ; the trash
passes up the incline, and falla over the rear ends of
the teeth, which are thus sclf-cleaning.




Finlayson's enltivator e (British, 1526} is made
of iron, zod the promgs are arranged on pamlld,

Fig. 1545,

transverse bars of the frame, which fs supported on
a caster-wheel in front and two wheels at the rear.
The depth of tilth is regulated by & lever, which is
eomnected to the carriage of the caster-wheel so a8
to mise the apex of the frame when ths lever ia do-
preased, and couversely, The regulation for depth
at the rear end is by set serews, The prongs ace
self.cleaning, having the arched form of Wilkie's ;
the rear set split the balks left by those preceding,

Finluyson's coltivatoris shown at £,

Wilkie's homse-hoe and drill-harrow ¢ (Scotland,
1820) has a central fixed shure and adjustable side
shares, which are expanded or contmeted according
to the siate ef the erop or the width of the balk.
Following the shares is. o frame with harrow-tecth.
Either sbare or the harrow-teetl muy be re.
maved, and the remainder msed separntoly, The

h is aidjusted by the caster-wheel in front.
shows another form, somawhat moditied,

In Fig. 1048, @ is Colman's coltivator, nnd that
below it {a known as & skim-cultivater, with a long,

g, 158,

eurved, flat ghare, whoae depth ia regulated by a
crank and screw,

Fig. 1546 shows one Americon form of cultivator,
in which the plows are mannged by levers in driving
und riding, and by the handles when walking be-
hind the machine. The plow-beams are gimbal-
jointed to standards depemding from the axle, and
{l:m vertical and lateral movement by two hand-

YeTa.

Fig. 1547 shows & form in which the plow-frames
are aitached by an archod yoke, which permits in-

Fig. M7,

dependent mation. Their clevises embrace posts
shackled to the carriage.

M2 AMOS'S Couck Gracs Dmg,
Section through the lnr .oy, £g.7.

Fy.6.

Jeale of Feet.
| i L

8 2 & 3 4 s z T

Fiy. 8.

INSET - Compare this implement shown in
Lovdon’s “‘An Encyclopaedia of Agriculture’
{1825), with the American cultivator, Fig 1544(c),
on the previous page.




HORSE-HOE

from

“The Rural Cyclopaedia”
J M. Wilson, 1847

HORSE-HOE. A horse-deawn implement for
stivring the soil and destraying the weeds in the
intervals of the drills of growing field-crops. It
waa first invented by the celehratod Jothro Tall;
and, in consequence of its being the characteciatio
tillage raplement of all the after-culture of drilled
crops, it long geve the name of hovee-hoeing
hnshandry to the aystem which Tuall introduced
of raising Beld-crops in drills. See the article
Damns-Hussaxpay, The modes and uses of hoe-
ing, whather with the hand-hoe or the horse-hoe,
are noticed in the article Hox ; and the prineipal
adwantages of the horze-hoe ever the hand-hoe,
are rapidity of performance and economy of
bhour, “Espedition,™ remarks Blaikie, “is a
most material point in all processes of husbandry,
earried oa in a variable and uncertain climate ;
and it frequently happens, that hoeing in sny
way can only be executed to advantagein a very
few dayu in spring. Hence, the horse-hoe has
maat dacided advantage over the hand-hoe; for
a man willonly hoe sbout half an acre a-day with
the Istter, while, witk the former, a man and
boy, with one horse, will hoe 8 or 10acres a-day,
and that in & more effectual wanner.”

The oviginal horse-hoe, or that inventad by
Tull himaelf, was a rude impletent, and resem-
bled a youghly-shaped swing-plough, wanting the
mould-board, and with the eutting-edge of the
share turned up on its landside. Subeequent
horse-hoes, thongh less rude and sometimes dis-
playing conziderable ingenuity, continued to be
very mimple ; and possessed some resemblance,
either to o swing-plough without the mould-
board, or to the scuffler, the scarificr, or the old,
simple, and diminotive varieties of the grubber.
Modern horse-hoes are exceedingly diveraified in
both structure and adaptation ; they range be-
tween great simplicity and very cousiderable
complexity ; ibey vary widely from one another,
both in the facilities with which they are worked,
and the precise soils, crops, and conditions for
which they are most suitable; and even such as
posuess & sameness of both general structore and
lpeci]all adaptation are considerzbly diversified by

731

the capriee or the conflicting judgments of dif-
ferant manafacturers, Their comparative merits,
aa regards mere comstroction, will hest eppear
from o sepamnte description of each and a succes-
give viaw of ali; and their comparative value, a4
regards the ciroumstances in which they are to
be tsed, is altogether relntive, and depends, in a
main degree, on the character of soil to be hoed,
and oa the best method of hoeing it. «Soile of
different textures require to be hoed with shares
of different forme, according to their hardness,
or mixture of stonee, flints or gravel. The num-
ber of hoes also in hard ecils requires to be
diminizhed ; in the casc of a strong clay, one hoe
or flat ghare, with or without one or twe conlters
or prongs, will often be all that can be made to
enter the ground. In using these implements,
the operator should always consider whether he
will produce most benefit by merely cutting over
or rootiog up the weuds, or by etirring the eofl;
because the hoo guited for tho one purpose is by
no mcans well adapted for the other. In the
former cagse 9at shares are to ho preferred, but
pointed. that they may enter the soil ensily; in
the Iatter, coulters or prongs, as in the cuitive-
tofs, are mueh more eifective, as thay wiil enter
the soil and stir it to o considerable dapth, thus
greatly benefiting the planta by the admission of
air, heat, dews, and rains, and by rendering it
more permenble by the roots,”"—{Loudon’s Eqs
oyolopeedia of Agriculture.]

Wilkis's horse-hoe and drill-harrow, or Wilkie's
drill-grubber with appended harrow, is a very offl-
cient implementhoth for cleaning and pulverizing
the intervals of the drills as scon ae the plants
appear above ground, scd for performing all the
achacquent hoeing operations of ordinary siter-
culture. It wea invented by the elder Wilkie of
Uddingatone, and brought to guite or very nearly
the state in whioh it is still mnade, botween the
years 1818 and 1821. It hos somewhat the form
of n plough; and cunelsta of & beam, threo coul
ters attached to tho body and winga of the beam,
& mmall whoel at tho point of the beam, directing
handles ltka thoss of o plough, and a harrow
behind the coulters and below the anterior mid-
dle parta of the hundles, The wheel as the point
of the beam regulates the depih of the imple-
ment’y action, serves na s fulerum when the
implement is rised to free the coulters from an
accumulation of weeds, and facilitates the turn-
ing of the implement at the enda of the ridgea,
The foremost coulter has a double-fenthered sole,
paases up through a hole in the benm, and admits
of being raisod or lowered 80 as to be adapted to
the precise depth of action required in the centre
of the drill; the othor two shares have single-
feathered soles, and are attached on o line with
azch other to the wings of the beam or lower
part of the handles, and ere prolonged and hinge-
jointed at top so as o be capable of expansion
and contraction; and while the foremost coulter

ocuta the weeds aad stirs the soil in the contre of |
3 A

-
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the interval between two drills, the ofher twe
coulters, acting horizontaily as well aa verticolly,
pare the soil from the sidas and bottom. The
barrow consists of two bars, each armed with
thrae very long harrow-tines, and is capable
both of depression and of expangion; and it
serves as a very useful ausiliary to the action of
the coulters, by displacing the weeds, bringing
the weed.-roots to the surfice, and thoroughly
stirring and pulverizing the eoll. A representa-
tion of this implement is shown in Mg 1,
Plate XXV

Wilkie"s horse-hoe with parallel metion is an
invention of the younger Wilkie of Uddingstone;
it diffors from the preceding, partly in wanting
the harrow, but principally in the manner in
which the two side-coulters are adjusted ; and it
possesses, in an eminent degree, the capacity of
easy and efficient contraction or expansion of its
side-coulters, to suit the different widths of drills.
A representation of it s given in Fig. 3, Place
XXVIII Thehorizontal arms of ite side-coulters
behind their chief cnrvature are etrongly jointed
to the extremities of two cross-bars, which have
their centres of motion in the beam ; and in con-
‘aequenca of the armg nnd the cross-barz forming o
parallelogram, the coulters, at whatever distance
they may be set, constantly preserve a position
equidistant from and paraliel to each other, each
uniformly advancing in the exact proportion in
which the other recedes. The coulters, therefore,

| never suffer the inconvenience and comparative
. inefficiency, incident to those of many varisties

of horse-hoe, of being thrown out of parallelism;
and, being slways at the greatest possible dis-
tance from each other, they olso prevent, in the
greatest practicable degree, o choking accumu-
lation of weeds when the implement is working
in parrow intervals.

The horsc-hoe and double mould-board plough
is an implement with & skeleton cqually suitable
for o proper horse-hoo and a proper double meuld-
board plough, and with such adjustments of the
apparatus peculior to ench ns to admit of that
of the one being at any time easily substituted
by that of the other. Both the horse-hoe of the
elder Wilkie and the horse-hoe of the younger
Yilkie, as originally made by their inventors,
can be converted into double mould-board
ploughs, for earthing up the soil on drills of
turnips, potatoes, or other similarly growing
crops, simply by the removal of the coulters of
the latter, or of tke coulters and harrow of the
former, and by the affixation, in their stead, of
a drill-hbody with mould-boards, The common
double mould-board swing-plough, on the other
hand, is often 5o constructed as to be convertible
into a scuffling or cleaning plough, or virtually
a quite cilicicnt horse-hoe for any tolerably clean
land, simply by withdrawing the hinge-pins of
the mwould-boards. It is usually made with a
cast-iron body, and has its beam placed iv the
plane which bisects the angle of the handles; its

_HORSE-HOE.

mculd-hoards are juinted at the fore-part to the
head, so as to be enpable of expansion and con-
traction behind : it his a double-feathered chare
and two kneed conlters or scufflers set in jointed
bars, which are adzpted for variable widths;
and it has no wheel. Bee the article Provon.

Finlayson's eeif-cleaning horse-hoe and drill-
harrow may be cunceived to bear mearly the
same relation to both the horse-hoe of the elder
Wilkic nnd that of the younger Wilkie, which
Finlnyson's patent harrow bears to Wilkie's
grubber, Sce the article Gruzpen. It bas a
much more facile and efficient action on many
kinds of so0il than the Wilkie horse-hoes, and
operates much more in the manner of a harrow
than that of the younger Witkie. Its tines are
eight in number, fixed in a narrow skeleton
frame, and all gelf-cleaning; and six are swan-
necked and prong-pointed, while the two hind-
most ones are curved and feather-soled. A beam
projects from the front of the frame, and termi-
mingtes in a fulerum-wheel and tho dranght-
attachment ; and a pair of guiding - handles,
exactly like thosa of a common plough, project
from the rear of the frame.

Weir’s expanding horse-hoe is somewhat simi-
lar in structure to tho Wilkie horse-hoes; and is
go made a8 to do the work either of a proper
horse-hoe or of a double mould-board plough.
It hag ciroular coulters, hoe-tines, and a double
mould-board ; and when used as a horse-hoe, its
enrved coulters are adjusted into the expanding
bar in adaptation to tbe width of the intervale
to he hoed ; and when uded as a plough for
eartbiog up potatoes or turnips, it is mounted
with the mould-borrds and a suitable ccalter.

The common Scoich horee-hoe is & plough-
grubber, carrying five coulters, and having the
fore-part of its beam supported on a wheel, which
regulates the dopth of the coulters’ action; and
four of its coulters areset, two and two, in jointed
bara, which coniract and expand to euit the
width of the interval between the drills, But
another form of the common Scotch hoe has
only three coulters, and is so comstructed that,
when required to work any hard soil, one or
more of its ordinary coulters can be substituted
by bent prongs.

Henry's improved scarifier is closely allied, at
once in form, in action, and in uses, to 2 light
grubber; and may be regarded as intermediate
in character between a small form of the old
scarifier and the Wilkie or Finlayson varieties
of the modern horse-hoe. It has a triangular
outline, and is mounted on three small wheels;
its tines are nine in number, and have smail
duck-footed soles, —-and are adjusted in two
linear series,—four upon the front cross-bar and
five upon the hind cross-bar; and its guiding
handles are light, and project from the middle
part, of the frame.

Gorrie's drill - grubber or horse - hoe, was
invented, in 1640, by Mr. Gorrie of Annat-Gar-
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dea in Porthshire. It earries a scoffler in front, [ bar immediately below the handles, and ecach
equal in length to the width of the intervals | famished at its extremicy with 2 straight and
botween the drills, and 20 dispossd 28 to under- | pointed tine,~—and an apparatus for expanding
cut all weeds; it has, behind the seufller, such | or contracting the body of the implement in
tinea or conlters a8 throw the weeds wt onoe to | adapiation to the width of intervals between
the surface; and it is forpiched with & wheel [ drills. The nine straight tines in front stir and
uuder the becwn, for the parpose of regulating | pulverize the eoil of the greater part of the inter-
the depth of the action. val; the two inwardly curved-footed tines almoss
Morton’s horse-hoe was invenled about 20| meek each other at the points, and cut up any
years ago by Mr. Morton of Edinburgh. It | root-weeds which escape the action of the other
consista of divecting handles somewhat similar f tines; and the two tines upon the backward-
to those of a plough,—two Lieame, which extend | projecting roda spread or level the -oii after it
in continuption of the handies, and finally curve | has been aoted on by the curved-foot:d tiues,
%0 » junciion,and eend off a projecting bar,—| The Northumberland horse-hoe ia of simple
two tines upon the lower extremity of the han- | construction, and trisngular form; it containg
dles, eight 2pon the two beams, and two updn | either six tines or three coulters and three tines,
the projerting har,—and two crosa-hars, adjusted | according to the state of the soil; and, when
transversely hetween tha beams. The foremost | used for hoeing between rowa of turnips, its two
tins upon the projecting har is a cutting coulter; | sida counlters have a curved form. This imple-
the himder tine upon tha projecting bar is a{ ment is fraquently used instead of a grubber in
triangular-soled share; the eight tines upon the | pulverizing land for barley in epring, and in
beams are etraight, pointed tecth; and the two | tilling bean-stobbles in preporation for whent
tines npor the lower extremity of the handles]in auntemn; ond a diminutive variety of it is
are triangular-soled shares. An apparatus exists | eometimes attached to a emall roller, and used
within the consiruction to set the tines at any§ for heeing the intervals between drills of barley
width which the distance between the drilla may | and wheat.
require ; and the relative position and aggregute |  Blatkie’s inverted horse-hoe was introduced
expansa of tho soles of the threo triangular-soled | by the author of the well-known Treatise on
shares ara ench as to cut all weed-roots athwart | Farm-Yard Manure; and was the eorliest effi-
the whole interval between the drills. oient implement of its class for hoeing simulta-
The Hawick hLorss-hoe is similar, in general] neously the intervals between soveral drills of
structure, t6 Morton's horsa-hoe; but ie less | turmips; and possesses both singulanty and sim-
elaborats in the combination of its parts, and | plicity of construction, Its tinecs are gtalks or
- hag p smaller number and different form of tines. | vertical bars, cach terminating on one of its
One triangular-soled share in front cats all the | eides, in a emall steel binde; they are fixed, at
weed-roots in the middle parts of the interval | regular distances, inte two parallel beams or
hetween the drills; and eix ourved-footed coul- | bars of iron,the one of whish is placed in advance
ters, adjosted on the beams, cut all the weed-| of the other; theee in the one bar have all their
roota along the side-parts which escaped the | blades pointiog to the right, while those in the
action of the share, A joint at the fore-oxtremity | othor bor heve all theirs pointing to the left; and
of the right beam, and a simple contrivanco in | the whole are 8o ndjusted tlint, when the imple.
the tzansverse bar between the hind-oxtremity | oent ie in motion, the backs of ench pair of
of the two Leams, serve the purposo of expand- | stalke poss closs to the plante in the drills,
iag orcontracting the implement to suit diferent | and the steel blndes point to each other, and
widths of interval between drills. traverse all the soil of the interval between the
Brodie's horse-hoe is of similar date to Mor-| stalks, and completely cut and ¢ill it without
ton's herse-hoe, and takes its name from Mr. | turning any of it upen the plants, or doing any
Brodie of Templebarin the vicinity of Peebles,and | injury to their reote. This implemcnt is well-
is specially adapted to the prevailing character | adapted for hoeing narrow intervals; and may,
of soilx in any very stony district. It coneists of | with both eafety and efficienoy, be employed
directing handles, like those of s plough,~amiddle | either for drilled corn or for young turnipe.
beam, formed by the convergence of the handles,{ JYord Ducie’s parallel expanding horee-hoe is
end extending thence to the fore-oxtremity of the | constructed for hoeing drill crops, and at the
implement,—two side-beams, connected at their | same time is convertible into a light grubber by
hinder end by s tronsverse bar, converging to a | the simple means of taking out its hoeing-tines,
janction at their fore-end with the middle-beam, | and ingerting a sat of grubbing-tines with which
and oombining with the transverse har to give | it is accompanied. Its main part consieta princi-
the body of the implement a triangular outline, | pally of a five-beamed or dve-barred framo, and
—one etraight and pointed tine on the fore- | five strong, heavy, forward-curved, double-fen-
extremity of the middle beam,—four straight | thered shares,—mostly of cast-iren, bus the cut-
and pointed tines, and a fifth and inwardly | ting edges of the shares of hardened stest; and
curved-footed tine, on each of the side beams,— | its other parts are handles to hold and steady it
two abori rods projecting from the transverso | with, o tiller in front for the attachment of the

i1




40

draught, and a emall wheel iu front for regulat-
ing the depth of the action. It is sometimes
made with only three tines iustead of five; and
it can be very facilely adjusted to any width
from 12 to 27 inches, shnply by moving the
small pin into differenk holes made for the pur-
pose in the side of the main-beam ; and in conse-
fuense of the supports of the tines always moving
parallelly with the beam, the share of each tine
always preseats its edge in o straight line to
what it hos to eut.

Grant's horse-hoes display considerable inge-
nuity,and possess much adaptation and efficiency.
Graut's common horse-hee is made entirely of
wrought iron ; and consists of gniding handles,
a heam, a frame, angular-footed shares, a front
wheel, and a hind wheel. ¢ Mortices are made
through the beam to receive two iron bars, upon
which the frames supporting the chares may be
adjusted to cut any given width, or ot any desired
interval; and by subatituting mould-boards in
the place of the wrought-iron frame for the
shares, the implement ia converted into & mould-
ing plough.” Grant’s improved lover harse-hoo
has o series of tines so adjusted on a frame, and
each oue of the sories so commanded by a sopa-
rate lever-power, that, by means of a compound
laver, similar to that of Graot's patent-lever
horse-rake, all the shares can be simultaneously
elevated and instantly freed from an aoccuwula-
tion of weeds or rublish, See the article Tav-
- Rage.

Howard’s horzo-hoo is a verg simple but effec-
tive irnplement for the after-culture of turnips
and drilled pulse, It has two rows of tines, with
wheels working at an equal distance from ezch
row; and it in consequence has a steady move-
ment, aad maintairs o uniform depth.  Iea tines
| are very nmarrow, and in the form of spuds, nnd
leave the soil in a much finer glats thac if
' broader tines were used; and their stalks aro
placed in an obliquo position so as to allow the
weods to glide feeely up, and to provent secumu-
Intions of soil and rubbish from falling over upon
the youug plants. The tines and wheols contract
or expand ou the frame so 28 to suit différent
widths of intervals.

Amos’s expanding horse-hoe and harrow is a
wnch inferfor implersent to several of thosze
which we have noticed; yet is said to be exten-
sively wsed in Lincolnshire. Tt hasa beam and
& front wheel ; its shares are expanding, aad can
bo adjusted to any widith of interval between
driils, from 12 to 30 inches ; and its harrow, not
only eorvea as an useful appendage in the proper
work of drill-hoeing, but possesses o snfficiency
of acticn in cleaning land from soccessive pga-
therings of weeds, and in Bringing soil intoa state
of reduced prlverulence and tilth, to adapt the
implerent, in a considerzble degree, to the pur-
poses of a grabber in the process of fallowing.

Clarke’s universal ridge horse-hoe was invented
by John Clarke of Long Sutton; end received

HORSE-HOE.

the silver medal aé the Grot mesting of the Eng-
lish Agricultnral Bosiety ; and possesses ingenious
adaptatiove for the purposes severally of a horse-
bos, & double tom, a wmoulding-plough, and a
bruad-share or cleaning plough, so as to perform
all the warious operations of ridge enlturs, A
pointed, brond-soled share attached to the frame,
completely hoes the furrow or central part of the
interval hetween two drills ; & moveable jointed
irame, which can readily be adjusted to any
desired width, is affizxed to the beam, to receive
the gide-tinea for hocing ; wnd two curved-footed
tines nre fastened into this when the implement
ia required to hoe plants upon the ridpe—and
twe flat-footed tines, when it ie required to per-
form flat work., A small wheel, upon a vertical
stem, poiges the front of the beam, and regulatea
tae depth of the action.

White's double-action turnip-hoe and Huck-
vale's patent turnip-hoe perform the after-cul-
ture of turnips, whether sown brondcast, in the
drill, or on tha ridge. “ In addition to the hoes
intended to pass in tho direction of the ridge or
furrow, or batween tho rowe of the planis,
Whito’s implement ie furniehed with an appara.
tus which, by means of a ¢rmok pui in motion
by the fore-wheels, two hoes nre made to tra-
verso the rows, and thos to cut out the plauts
when it is desired to thin them on the row. It
admits of adjustment to suit rows of any dls-
tance, from 15 to 30 inches wido; and the cross-
hoes may bo mada to operate so as to leave the
plants on the rows at distances of either 9, 19,
or 15 inehes apart, It may be ueed with one
wmgn and one horse; and by tho substitution of
spear-footod tinea in tho place of the hoes, it
bocomes an efficient light scarifier. Huckvale’s
patent turnip-hoe is intended to aecomplish a
similar operation to Whitc’s implement ; but the
hoes for cutting out tho turnips on the rows,
are, hy n simple arrangemont of two cogged
whaels, made to revolvo in tho direction across
tho ridgo, whilo the body of the implement, von-
taining the hoos for clanning botween the rows,
is drawn forwerd by & horse.” [Ranseme’s Im-
plements of Agriculture.]

Wilson's drill-grubber or horse-hoe was invent-
ed by Mr. James Wilson of Traprain in East To-
thian, and is intended for cleaning the ground
between the rows of drilled corn-crops. Its
outer frame consists of timher, and is o variable
parallelogram, and measurez ovor all about 4}
feet in breadth and 34 feet in length, and issup-
ported in front on two whaels of about 20 inches
in height, whose axles are bolted to the lower
sids of tho front-bar. The hind-bar has affixed
to its middle part a pair of directing handles,
for the guiding of the implement, and &0 formed
as 1o suit the beight of the workman ; the front-
bar has affixed to it the drought-attachment ;
and the two side-bars are nttached to tha hind-
bar by a mortice-joint and loose tenon, sdmitting
of motion in a horizontal direction,—and to the
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front-bar hy a hosk-and-eyu joint, allowing &
considerable freedom of motion in every direc-
tion. Five bars for sustaining the coulters ex-
tend from the hind-bar to the front ber; they
are gonnegted with the fronk-bar, ench by means
of & bolk which is immoveable in ibe conlter-bar,
but glides up and down the hols pierced for it
through the hind-bar, €0 £s e allow the hind
- end of the coulter-bar to :ise and fall ; and they
are attached to the front-bur each by a epecies
of double hinge, «which hat one joint moving
vertically and the other horizontally, e as to
! egmbine with ihe mobility of the side-bars to
| give a certais degres of universal motion ; anda
- alight spring is attached to each of the conlter-
bars, and adjasted to act against the lower side
of the hind-bar, 80 ag to keep the coulter at the
greatest depression. The conlters are pointed
and bhroad-footed shares, and are fitted to mor-
tiges in the cuulter-bars at points about one-
third of the total lenpth of these bars from the
hind-bar, and are fixed by wedges at the required
height. A wheel of about 6 inchos in diameter
is attached by o vertical stem to each coulter-
bar bhetween the coulter and the froat-bar, and
serveg to regulate the depth of the coulter’s
action. * PFrom the form and description of the
wachine,” says the Report of it in the Highland
Soclety’s Transactions, it is easy to sce that it
maust be made to dress efther the same, or holf,
or sny other aliquot part, of the original number
of rows performed with the sowing-machine, by
which the crop has been sown ; and the intervals
must be the same in both. The utility of the
universal motion in the coulter-bars and frame
will alzo be apparent; the horizontal motior of
the whole allowing the dircctor to follow auy
einucsity tbhat may have cccurred in the opera-
tion of sowiog, where all the rows sown at one
' tiae muet be parallel, ¢hough they may oot be
in perfeotly straight lines. The vertical motion
of the coulter-bare, at the same time, allows any
individusl bar to rise when ite coulter bappens to
meet with any obstacle, and so te pues over it
without affecting the position of the othess,”
- Garrett’s patent horsc-hoe was invented by
Garrett & Son of Leiston ; and it received prizes
at the English Agricultural Society's meetings at
Liverpeol in 1841, and at Bristol in 1842, and
the honorary medal at Perby in 1843, also East
Norfolk in 1842, and West Norfolk in 1843. A
representation of it is given in Fig. 2, Plase
XXViIl %This implement,” snys the report of
it in the Journal of the Royal Agricultural Society
of Xngland, and inthe Annual Registerof Agricul-
tural Implements, “ is 20 complete in itself aa {o
be fally quited to all methods of drill-cultivation,
whether broad, stetch or ridge ploughing; and
is adapted to hoeing corn of all sorts, ag well as
roots. The peculiar adveatages of this imple-
ment are ag follow:—It may be increased or
diminighed in size to suit all lands or methods of
planting ; the axletree being moveable at both

T41

ends, either wheels may be expanded or con-
tracted, so aa always to be kept between the
rows of the plants. The shafts are readily altered
and put ta acy part of the frame, g0 that the
horses may either walk in the furrow, or in any
direction to avoid injury to the orop. Each hee
works on a lever independent of the others, so
that no part of the surface to be cut, however
uneven, can escape; and in order to accotnmo-
date this implement for the consolidated earth
of the wheat crop, and nlso the more loosened
top of spring corn, roots, &ec, the hoes are
pressed in by different weights being hung wpon
each lever, and adjusted by keys or chains to pre-
vent them going beyond the proper depth. What
has hitherto been anm insuperable objection to
the general use of the horse-hoe, is over-ruled in
this by the novel and easy method of steering,
60 that the hoes may Le guided to the greatest
nicety, if common crution be used, doing cvery
execution among the weeds, without injury to
thecrop. This lmploment is so ¢onstructed that
the hoes may bo sct to pny width frym 7 inches
to any wider space. For the purpose of hoeing
all kinds of corn, the inverted hoes only are pre-
ferred ; but for the root crops, whero the rows of
plants are wider {say 16 inchee ur wnore), an
extra hoe of o semicirenlar form s placed on 2
separato lever, working between and in advance
of the two inverted hocy, for the more effectually
cutting all the land, hewever uneven the surface,
by the three separate hocs working indepen-
dently of each other between the rows. The
hoes are of peculiar improved manufucture, tho
blades being of steel, and mede ecparate, and
attached to a socket handle in » gimple and easy
yet cffectual manner, so that any husbandman
may replace them ; and being manufactured by
the patcntees at an exceedingly low price, no
diffioulty can aviec in replacing those porte sub-
jeot to wear. Imorder to set tho hoes in & propor
cutting position for cither flot or stetch plough-
ing, and 80 as thoroughly to cut cither hard or
soft ground, the levers are put intc o more or
less oblique position, causing the cutting edges
of the hoes to be more or less inelining down-
wards, by raising or lowering the jointed irons
to which the forward ends of the levers are sue-
pended and swuag, which is done hy merely
moving the pin which rests upon the frame into
different holea.”
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GRUBBER

from

“The Rural Cyclopaedia™
J.M. Wilson, 1847

GRUBBER. An implement of tillage, of in-
| termodiate character between the hartow and
the plough. It has beer deseribed as Y in prin-
cipla & member of the harrow tribe of imple-
menta,” and ss “approaching so closely the
harrow in its character that it is nol ensy to
draw the line of distinetion ™ but—at least in
all ita besk forms and most Tecent varieties—it
really differs a5 much from the harrow ag from
the plough, and must be considered, as, to both
it structure and ite mode of aotion, a perfectly
distinet and exceedingly imporant agriculiural
implement. -

Difference betoeen the Harrew and the Grudber—
The harrow pulverizes ploughed soil, disengages
frem it and collects the roota and stoms of weeds,

and covers the eceds of cultivated plants. The
. rectangalar harrew is nttached to the dranght at
- only one point, and has a shaking, shying, alter-
| mating, and sometimes tosging motion, and is in
uence well qnited to bresk tho clode of dry
. lumpy land, and to cover broadsast-sown seeds
in almost any kind of soil ; for, in the former
case, its teeth being constantly flung from the
direct line of draught, and oconstantly flinging
themaelves back to regain the equilibrivm, stnke
the clods upen the surface, and either break them
ortear out the roots and stems which bind them
together; and in the laiter case, its teeth, in
eontinually swinging and cecillating from side to
side, and in seldom or never having sufficient
steadiness to peneteate far into the sofl, perform
exacily the kind of dispersed and superficial se-
tion which buries a maximum of sceds at »
desirable wverage of depth, The rhomboidal
harrow, on the other hand, is drawn equally by
two horses walking abreast, and makes a close
series of paraliel and comparstively deep lines of
indentation through the soil, and admits, when
neceszary, of & certain degree of lateral motion,
simply by means of shortening the posterior
swingle-tree and otherwise mod:fymg the attach-
ment of the dravght; and it is, therefore, pecu-

1

linrly fitted, on moat kinda of land, for pulverizing
soils and disengaging weeds. Seo the article
Harrow.

Evary harrow, however, be ite particular con-
struction what it may, fails to bring up the roots
of weeds from any coneiderable depth, to reduce
cohesive and refractory land, to exert more than
a comparatively ehallow action, to perform such
fallowing operations as are intermediate between
upturning and cleaning, to perform a hoeing pro-
cezs upon land teo foul for the harrow and too
pulverulent for the plough, and occasionally to
act a3 an entire succedaneam for the plough in
the tillage of clean, powdery, and very light
goils which do not immediately require to be
thoroughly npturned. ¢ The teeth of the harrow,
being forced into the ground eolely by their own
weight and that of the frame-work in which they
are fixed, are pot well calculated to penetrate
into it, and are constantly thrown out by the
obstacles they encounter. In firm clays or cloddy
ground, therefore, the impression made by the
teeth of the bhrrow is often secn to be extremcly
superficial, Were tho teeth formed somowhat
like the coulter of a plough, and ourved like it
forward, they would better insinuate themselves
into the ground, and be lees liable to be forced
out of it when encountered by obstacles. But
the harrow, from ite nature, does not admit of
this construction; for in this case the teeth would
form an angle with the frame-work in which they
are set, The weeds and rubbish disengaged from
tha ground would be collected at the angle, and
would thus be carried along with the harrow and
impede ite progress ; while this form of construc-
tion would add to the difficulty of freeing the
teeth from the rubbish collected.”

The grand ohjeat in the invention of the grub-
ber, iherefore, was to wulstitute coulter-like
tinca for the teeth of the harrow, and to mount
these within some kind of frame-work whiok
should peseese mmilar capacities of draught and
control to those of the plough; and this ohject
has been fully accomplished. The grubber hms
a heavier frawe than the harrow, is mounted on
wheela in the manner of wheel-ploughe, and has
sbafts for guiding their action, and handles for
lifting the tines out of the ground at the end of
the ridges; wnd it admits of much variety of cozu-
struction to suit different soils and purpoers, and
sufficient graduations or ocntrol of activn to
adapt iteelf to the degrees and emergencies of
any one course of tillage,

Uier of the Grubber—The grubber, though far
from being so well known snd commonly ap-
preciated ag it excellence demands, has for eome
little time been in pretty general use in some of
the best cultivated districts. It is most émi-
nently serviceable ou the lighter kiuds of soils;
but, when preceded by one ploughing or at the
utmoet two ploughings, it makes good and pro-
fitable work on even stiff loams and adhesive
clays. It mots more or Ieas aa a eubstitute for
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the ahundant use of the plough, and cccasionally
a5 o substitute for all use of it whatever; it pre-
pares soils of all kinds for the most effictent action
of the barrows; and it semrches and tears the
goil, intermediately batween ploughing and har
rowing, in each & manner as to produce a far
highar dejrree of cleaning nnd pulverization, and
at considerahly leez cost of time and labour, than
could be effected by mere ploughing and harrow-
ing. In any medium kind of land, in an aver-
agely fair condition, ene plevghing, ons grubling
with half-set tines, one cross-grubbing with full-
ext tines, and a few finiching turns of the comn o
harrow, nsually constitnte a very efficient tillage.
A plongh, too, turns over only 9 inches at each
baut, while a grublier of the best construction tills
a breadth of 4 feet 4 inches ; one pair of horses,
drawing the plough, tillon an average about one
acre of land in a day, while the same horses,
drawing the grubber at the same pace, would till
nearly aix acrea; any horses can move at &
guicker rate with the hest grubhor than with the
best plough,~eo that a pair which'could ploagh
only on¢ acre would grub considerably more than
six acres; and land which is tilled with plough,
grubber, and harrow, can, it many instances, be
cleaned and sown much earlier than land of the
same kind, and in the same situation, tilled only
with the plough and the harrow.

The grubber is spacially useful in assisting the
| operations of the summer-fallow, “ When land
1 is foll of roat-weeds, the repented operations of
the plough, the harrow, and the roller, are the
methods resorted to for tilling and cleafting it;
bat very frequently, when the laud is stiff, even
the operation of ploughing itself tends to com-
prees the furrow-slices, and if the inflnence of the
sun be considerable, it will be formed into a hard
mass, on which the subsequent operations of the
barrow and the roller have little comparative in-
Buence. So much is thie falt in many of the
etiffer cloye of England, that it is a very frequent
practice to deloy giving the first ploughing to the
| fallow land £ill the month of May, by which one
of the great benefils of an efficient summer-fallow
is lost. But, by means of a well constructed
grubber, such land may he cleaned and tilled
without the necessity of turning np a new surface.
| The instrument, too, can be made to go at any
depth in the soil which may be required, and thus
the land can either be etirred to the depth.to
which it had been originally ploughed, or to such
depth as may be most suitable for the purpuse
intended, whether that purposa be to clean the
land of root weeds, or to till the soil only a few
inches deep—Further, land which had been ridg-
1 ed up in autnmn or winter, after having prodnced
 noy of the leguminous crops, as pease or beans,

may be prepared for the secd with advantage by
i using the grubber alone,and without the necessity
of & repetition of the more costly operation of
plonghing. In this manner, the seed issown upen

the sarface-mould which had been pulverized
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by the influence of the sun and frost. In the
case, too, of land which had preduced a erop of
turnips or potatoeg, the grabber may, in all cases,
obviate the necessity of a second ploughing aua
preparation for the seed; ond may even, in many
cases where the soil is light and dry, cbviate the
necessity of ploughing at all after the green crop
has been removed or consumed.”

History of the Grubber—An implement of a
mediem character between o powerful and long-
toothed harrow aud 2 modern grubber, and
calle? urpix er irpex, was in use among the
ancient Remans; and is described by Varro as a
plank with tecth for pulling revts out of the
ground, aud as drawn by oxen in the manner of
a wain. Varioua implements, mor8 or less like
this ancient one, and exhibiting a desiderated
but slow transition from the harrow to the
grubber, appear to have been known to the best
clngs of farmers at an enrly period of medern
British agriculture. One of thcse, called an
edget, was in use, in tho eighth decad of last
century, in tbe vicinlty of North Berwick in
East Lothian ; and ie described as follows in an
egrly volume of tho Highland Society’s Transac-
tions, * Tho tines wero fixed, standing perpendi-
cular,—tha feet not dipping, but forming a right
anglo with the tines; the wheels were only twa,
—these stood in front of the machine, and, being
moveable upwards and downwards, regulated
the depth the tines were intended to work at”
Bat while this rude implemenk remained unim-
proved in Scotland, and continued to be very
little known there in even its unimproved state,
the implements corresponding to it in England
advanced, stage after stage, toward the formn of
grubbers, till they became the groundwerk fora
very superior ¢lass of implements in both divi-
sions of the ieland.

Tho ecuffler, derived from the Kentish nidget,
was the first decided stage of improvement,
This was originally & small, heavy, trinngular,
harrow, with tines longer than borrow-teoth,
ghorp, penetrating, and inclined forward, buk
without any plates st the bottowo ; and it after-
wards wns constructed with a number of {riag.
gular plates or feet, stecled on their edges, fized
at the bottom of tines in the form of iren bars,
and looking, jointly with these tines, like the
feet and legs of a duck, This implement both
cut up weeds and pulverized the soil ; and may
even yet be usefully employed on light lands
wlhrich are free from stones and have a plain
surface. *Bcuffling strong land, and exposing
it to the sun and air,”" remarks 8ir John Binclair,
“ iy greatly preferable to harrowing, which tends
to consolidate the surface; but it is necessary to
have the land w=ll reduced before the implement
is employed.”

The acarifier was the mext great slage of im-
provement ; and this was introduced from Eng-
land to Scotland in 1811, and occasioned that
year to be a sort of ern in the history of British
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tillage. The particular form of the scarifier
introduced to Seotland waa hrought by Sir John
Sinclair before the Dalkeith Farming Club, and
war 4 or § years after figured and described in
the Tranmctions of the Highland Society, and ia
now very generally called the ald Sootch grubber,
and the old quadrangular gralber. Its frame in
wooden and rectangular, and is mounted upon
four cxst-metal wheels, of 20 inches in diameter.
Two bare axtend within the frame, and from end
to end of §t; nine crost-hars are mortised to
these, at distances of ahout & inches from centre
{0 centre; and a pair of handlea or emall shafts
for guiding the machine, are atiached to the
third and tha seventh cross-bars, =0 as to be at
equal distances from one another and from the
eads Elsven conltors are fixed into the nine
cross-bars and the two end-bars of the cuter-
frame; and are placed in euch an alternate man-
der that five wre near the front of the frame and
six are near the back. “ Arcund the openings
fer the counlters, above and below, are plates of
iron for strengthening the wood, sed with bolts
frmly fixed to steady the conltors when the
machine iz at work. Thess bolts are attached
by chains to prevent them from being loat,
should they happen to drop out. By means aof
the bolts, the coulters can be set to any depth
required. When the machine is to be removed
from one field to amrother, the coulters in the
ends of the outside frame are lifted up to the
top by shifting the bolts; and the innor-frame is
then lifted up by means of the bandles, and is
sapporied by small iron stays. The coulters
stand inclined forward, and have steeled trian-
gular feet, dipping a little, from 3 to 4 inches
broad at the base, and from & to 6 inches long
from the base to the point of the trinngle.”
- The wheels ean bo set at a higher or a fower pitch

by means of the pins and the wedges, and can, in
consequence, modify the depth of the implement’s
action, or the degree in which the ooulters pene-
trate the ground; and when the machine fs
moviog down a daclivitous hard surface, tho fore-
wheels, if necessary, are dragged to prevent the
machine from running against the horees. This
implement, in spite of itsa cambroumess, and its
obvious defectiveness, was regarded by the ablest
and most scientiflc agricalturists of the day asa
very grand advance in the appliances of cultiva-
tion. “Such,” said they, #is its utility, in
saving ploughing, and keeping the land clsar of
weeds, that it is supposed to have added consi-
derably to the value of every farm where it has
been introduced ; and it is considered to be one
of the greaiest improvementa in the cultare of
the soil that moduern *'mes can boast of” Yet
| its [anlis are great and obvious. The very con-

giderable dip of the feet gives it a tendency to
go down inte the soil, and oceasiona a constant
pressare on the wheels to keep it from einking,
and & coreesponding drag cpon the draught of
the horses, The triangular and wprending form
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fof the sharp-edged feet of the coulters, too,
causea a severe cutting operation upon firm
ground along the path or lower stratum of the
macking's action, and cecasions a very great and
ueeless expenditure of draught. The form, size,
and weight of the machine alto diminish ita
utility ; and, along with the previous disadvan-
tages, require it, in the majority of cases, to be
drawn by four horses. Much inconvenience and
waats of time are involved in its general working,
especially at the ends of the ridges; and its
large frame-work and the confined position of
its couitera render it continually liable to be
choked up with weeds, stubble, and rubbish, and
to retain them to such a degree as to give the
workman considerable trouble in cicaring it
again for action.

Yarious implements, under various names, but
particularly under those of searifiors, cultivatora,
and grubbers, served jointly with the cld Beotch
gruhber, at either earlier, or contemporary, or
Iater dates, to lead the way to the true grubbers
or thoroughly moderr clnss of improved imple-
ments, Among these might be named Parkin-
son’s scaritier, Weir's improved cultivator, Hay-
ward's cultivator, Deatson’s grubler, Cooke's
soarifier, Fuller's extirpator, and some othere.
But the most nnomalous, and at the same time
the moat ueeful, and almost serving as the type
of a quite distinot clasa of implements, interme-
diate between grubbers, harrows, and hay-ted-
ding machines, is Murton’s revolving harrow.
In this machine, 5 number of emall naves,
armed with radiating prongs, are mede to revolve
by the progressive motion of the machine; but
they revolve in planes oblique to the line of
direction in which the machine travels; end
they oot only etir the soil, but tear out root-
weeds, which, as well as surface-weeds, are immo-
diately collected by an appended harrow. ¢ The
original machino consisted of sets of epikes or
prongs, fixed on an axle, round which they
revolved like tho spokes of a earriugo-wheol
This axle was placed oblique to the line of
motion, go that the manner in which the tenth
worked was of 3 twofold nature; they partly
revolved, and they were partly dragged like the
teeth of the cowmon barrow, The axle consist-
ed of two patla converging towards each other,
forming the two equal eides of an isosceles trian-
gle. There were ten sets of teeth in all, five
being on each side or half of the axle; and each
sot contained ten spikes or prongs, like the spokes
of a wheel, hut curved forwards st the point.
The machine moved on fwo wheels, and required
the Iabour of four horses.” But it was after-
wards improved and simplified by its inventor, so
as to lessen its dranght ; and it led to the inven-
tion of some other instruments of its own pecu-
liar class, particularly Brite’s revolving harrow
and Vaux's patent revolving harrow,—the latter
of which wos patented in 1838, and possesses
two series of revolving epikes, the one so placed
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as to clear away tufts and accumulntions of
rubbish from the other. But revolving harrows
of any kind cannot be cansidered as true grub-
bera; and though excellently fitted for partionlar
soils, situntions, and purposes, do not possess such
comprehensive adaptations w8 the true grabbers,
and poasibly may never come into general use,
The earliest true grubber, or next great stage
of improvement after the scarifier or old Soolch
grabber, was an implement hrought out, about
the year 1520, by Mr! John Finlayeon, farraer at
Kaims, in the parish of Muirkirk, in Ayrshire,
and called the patent hamrow or patent self-
cleaning harrow. This machine was triangular-
framed, and made entirely of iron, and mounted
on three wheels, the foremost of which was a
castor; and by meaus of a long lever which, in
a limited degree, raised or depressed ite tines, it
was capable of working at different depths in the
noil, and was freed from some of the discdvantages
whioh so seriously encumbered the scarifier, It
was made with either 5, 7, or 9 strang tines or
counltera; and, acoording to the namber of tines,
it wns drawn by 2, 4, or € Lorses. But even this
machine, chieBy in consequence of its deficiant
maeans of raising the tines out of the ground, has
heen superseded by numeroua improved grubbers,
—and particularly by Pinlayeon's improved pa-
tent barrow, Kirkwoods grubber, and Wilkies
grabber in Scotland, and Biddell’s gearifier and
Lord Pucie's cultivator in England, These five
implements may be regarded a9, in the present
| stata of agriculture, comprising everything woz-
thy of attention in the eategory of true grubbers.
i| The three Bcotch ones present a resemblance in
'} general form to one another and to the original
patent harzow of Pinlayson; and though the two
English ones differ widely in strocture from the
8¢otch ones and from each othor, all the five
aptly and facilely perform tho various oporations
which we have described as proper to the true
grubber's sotion and adaptations. Another group
of imploments, indecd, have a grubbing action
' and are frequently ‘called drilk-grubbers; but
they are constructed and used only for acting
| chiefly hetween the rows of growing crops, and
they will come Lo be described under their more
appropriate name of horse-hoes, Sco the article
| Horsz-Hor. The sequel of the present article,
therefove, must bo wholly accupied with a notice
of the five implementz which we have named.
Finlayoon's Improved Paient Hurrow, — This
machine has » different arrangement of the
wheelsand levers from the original patent harrow,
acd is, in consequence, both efficient and very
commodious. The hind wheels are attached to
 crank levers vibrating op ar axis, and are thence
'| eonnected with the lever of the fore-wheel by
means of 2 connecting-rod ; and a powerful Jever,
acting on this combination, and adjusted in readi-
ness to the hand of the operator, enables hir to
raise the entire frame and its tines promptly and
completely out of tho gtound. Two varieties of
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the machine came early into use,—the one com-
paratively large, and- requiring to be drawn by
three horses on light land, and by four on heavy
land,—and the other comparatively small, and
requiring to be drawn by two horses on light
land, and by three on heavy land; and several
vuricties are now made; but all, whether early
or recent, hava ensentially one construction, and
are particularly distinguished by the ewan-neck
or self-cleaning form of their tinea.

The larger early varioty is represented in Fig.
1, Plate XXIV., and may be regarded as a good
type of all the varieties. It tillsa breadth of 5 feet
4 inches at one bout, snd weighs between 4} and
4} cwt.; and each of it tines haz a lenpth of 29
inches, a breadth of 1} inch, a thickness at the
point of 1} inch, and a thickness elsewhere of § of
an inch. Itstwosides are for some distance paral-
lel, and are there connected by two sets of trans-
terse bare.  “Into the hindmost of these sots are
inserted five double eurved toeth or pronge, and
into the foromost four prongs. A little before the
foremost prongs, the continued eides converge, so
as to maet nt the point B, where they are attoched
by & balt to the apparatus ADC, consisting of the
handle or regulator A, the bar leadiog to the
forewheel C, and the part D, to which the Line of
draught is nttached ; theso three parts A, D, and
C, being all united together. Om tho kindmost

transverse bar is no upright lateral spriag B,

coueisting of two rods, forming openings, sup-
ported by two rods, from the hindmost of the two
foremost bare. The regulator is made to pass
through these upright lateral eprings. And as
the regulator, the pdint of draught, and the bar
leading to the forewheel, are all fixed together,
or of one piece, it will appear thot by raising the
regulator (the forewheel being always on the
surface), the point of draught, and consequently
the foropart of the frams, will be depressed, and
the prongs forced deeper Into the moil. When
the regulator iv at the bottom of the upright late-
ral gprings at a, the forernost pronge are then
lifted out of the ground ; and as the regulator is
lifted ap through easch opening, the prongs de-
scend about I inch till it is np to the top at &,
which gives the maximum depth, when the
prongs will be between 8 and 9 inches in the
ground. The bind part of tha frame was raised
or depressed by meana of a scxow on the axle of
the hind wheels, Thess werw put om, aceording
to Mr. Finlayson's original plan of the inatrument,
at tho gides behind the hindmost transverso bar,
The length between the fore and hind wheels,
however, was found o weaken the machine, and
cauee it sometimes to bave a vibratory motion.
To obvwiate these defects, Mr. Kirkwood after-
wards made these machines, with the permiseion
of the holder of the pateat, with the hind-wheels
o8 chown in the figure, placed oppesite to the
upper curve of the bindmost pronge. The axles,
by means of a capstan attached to the side-beam,
may be elevated or depressed, and thus the hinder
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yrongs made to correspond in depth with the
foremost »

prongs.

Kirtwood's Grubler—Thiz machine was in-
veoted by Mr. Kirkwood, an intelligent aed in-
genious machanie at Tranent, who, as already
noticed, effocted & considerable paxt of the im-
provemaent on Finlayzon’s patent harrow; and,
in pulnt of time, it preceded the improved form
of Finlayson's implement, and was probably, in
evenyida original form, the carliest varicty of

‘which combined thorough commedious-
uest with great efficiency. It isdistinguished by
a eimpls and powerful combination of the levera
and the o fur ralsing the tines ont
of the ground; and it permits the workman,
merely by pressing his hands on its handles, to
graduate and modify the dopth of the tines at
will, or 1o lift them at any moment entirely out
of thesil Itspecdily anderwent improvements,
and continues to receive modifications; and it is
made of different sizes, and with either five or
seven tines, to it diferent soils or to be drawn
by reapectively two and four horses; but it does
not vary in any of the eesential principles of its
construction, and is commodicns and efficient in
every one of ite warietics,

In Fig. & Platz XXIV, is a represention of a
seven-tined variety of it, which may be regarded
as & good type of the whole. The tines are a
kind of blunt coulters, and are so placed as to
- move at equal distances from ooe another, and
" parallel to the line of motion. “The frame-work
rests upon three wheels, Lo the axle of the two

of which at BB, are fixed the two guid-
ing handles AA. These handles, which are move-
able round the axle at BB, are extended to the
ovosa-bar at CC. By depressing the handles they
aot an Jevers, of which the fulerama ara BB, and
alevats the har OO, and consequently the poste-
rior part of the frame-work. Forther, the part
of the machine EF, to which is attached the
forewheel G, is connected by mesna of the roda
ED, DH, and DL with the handles AA ; the same
depression of the handles which elewates the
hinder part of the instrument, acte upon the up-
right reds CD, CD, which ars moveabls round
the iron ber CC, at these poinis. This acting
opon the bar st the points (IC, moves forward
the forewheel G, and thus elavates tha forn part
| of the frame-work, and that in the same degree
s the hinder part is elevated, Thus an eleva-
tion ox depression of the guiding handlas elevates
or lowers the whole frame-work, and consequently
causes the teeth to move at a greater or less depth
as may be required. By means of a simpls con-
trivance at the point K, the rod ED is fixed in
its position, and thos the whele frame is kept at
the elevation reqnired. By depressing the hap-
- dles suiliciently, the whole teeth may be lifted
out of the ground, which is found tv be extreme-
Iy convenient when turning at the end of ridges,
and when moving from one fisld to another, or

cml:Lwhm eaconntering great obetacles in the
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ground, as stones. Tha various coulteras being
also fized in their place by keys or wedges, may
be removed, or set at a greater or lesa depth as
may be required. The space covered by the
cousters ig 4 feet 4 inches. The coulters ave 143
lashea long below the bers; 2 inches broad, or
deep; snd 4tha of an inch thick, or across, ex-
cepk at the point, where they are 1} inch thick.™
The diameter of the hindmwoat wheels is 22 inches;
and the weight of the whole implement is about
4 ewt,

Witlis's Grubber—This machine i3 the inven-
tion of the well-known ploughmaker at Udding-
ston. It partakes of the principles of both Fin-
layson’s and Kirkwood's, and at the same time
has characters peculiar to itself The parallel
motion hy which the coulters are raised ocut of
the ground, is produced by meana of the lever
only, and parallel links; and the coulter-frame
itzelf constitutes the co ing-rod of the mo-
tion. The two sides approach each other, not in
straight lines, but by & eeries of gradations; and
the coulters are so fixed upon the gradations as
to have aggregately a triangular adjustment.
The coulters have, in & considerable degtee, the
swan-neck or eelt-cleaning form of thoee of Fin-
layson's; and they can be nicely reguiated in the
depth of their incisions, or lifted promptly and
entirely oué of the ground, with the same ense
as thoee of Eirtkwood's. The whole maohins je
elegant, effective, and convenient; but, in son-
sequence of the elaboration of ite atructure, it is
more expensive than its rivals, and has therofore
come comparatively little into use.~—All the three
Bcotch grabbers are slwaye constructed of malle-
able iron; they are generally sot on wheels of
not more than 20 inches in diameter, and ars
therefore more or less linble to become choked
when working on foul ground ; thoy have usually
either five tinea or seven, and penetrate the soil
to the depth of from 6 to 5 inches; and they
rango in price from £7 to £18, and havo seldom
a gréater weight than 3% owt. when five-tined,
and § ewt. when teven-tined.

Diddell's Seurifier~This imploraent s repre-
sented in F%p. 3, Plate XXIV. It was invented
belween 30 and 40 years ago by Aribur Biddell
of Playford ; and i3 still regarded by some good
judges as the most efficient implement of ita
class in England. It was originally, and for
a long time, made with a wooden frame apd
wrought-iron tines; but it is now made with
a cast-iron frame; and, though a heavy im-
plement, it has a light appearance, and possess-
es great facility of working. It coneists,”
eayz Mr. J. Allen Ransome, ¥ of a very strong
cast-irom frame, upon which the teeth, nine
in nomber, are arranged in two rows, and eo
disposed at intervals of 16} inches from each
other, as that those in the hinder row should
form a pathway midway in the intervals left by
the passage of those in the front. It is suspend-

ed on a cranked axle between two wheels, 50
M
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inchus in height behind, and on on upright shatt
carried on two small wheels running ecloge toge-
ther in front, It will be secen that the machine
iz thus suapended on three points ; and by means
of iwo levers, the one to direct the position of
the front teeth, and the other to regulate the
depth of the hinder ones, it may be balanced
betwesn thege points in any dicection that may
be required. It may thus be used either with
the fore-tines parallel with the hinder ones, or
ab o greater or less depression. Thia arrange-
ment allows it to penetrate very strong or hard
iand, and to retain its hold when scarcely any
other implement would produce any effect, and
even whan the plough could not work to advan-
tage. By a simple contrivance to shift the bear.
ing of the frame upon the axle, either side of the
machine may be depressed—soe that the tines
shall peaetrate the land to a uniform depth,
even when, from the circumstance of one wheel
having ita path along the farrow, the bottom of
the wheels may not be parallel with the gen-
era! Jevel of the lond, The tines are prepared to
fit case-hardened cust-iron points, of one, two,
or three inehes width, or cast-iron or steel hoes
of nine inches width. With these latter, every
pact of the land will be cut. They are readily
taken off ond exchanged.” Mr. Ransome after-
wards quotez s disparaging comparison of it with
Lord Ducie's cultivator, in the Prize Essay on
Agricnitueal Mechanics, in tho Journal of the
Rayal Agrigultural Society of England, aod ex-
amines some gbjections which are there adduced
againet it,—partioularly, that it is a clumgy im-
plement, that the apparatua for adjusting is
tines ie complicated, that the form of it tines is
not good, that, in consequence of being made of
cast-iron, it is Habla to break, snd that, when
made at a width of 4} feet, it requires to be
drawn by four horses; and he so disposes of both
the comparison and the objection as to give Bid-
dell's searifier & decided preference.

Lord Ducida Cultivator,-~This grubber was
brought out a number of yesrs sgo by the tal-
ented manager of Lord Ducie’s model farm ; and
is often called the Uley cultivator from the local-
ity of its origin. A representation of il, as pre-
sented by Lord Dreie te the Highlund and Agri-
caltural Society of Scotland, ia given in Fig, 1,
Plate XXV.; and a description of it, with ref-
erences to the original of that representation,
occurs, 1n the following terms, in the 14th vol.
of the Socjety’s Transactions,

Tt eonsists, Grst, of a frame AA of cast-irom,
of an irvegnlar pentagonal shape, and formed in
ona entire casting. This frame carrica five lines,
BB, &c., with which the machine ia armed.
These tines consist each of two parts, the budy
B alco of cast-iron fixed immoveably into the
frame by means of tenon and key, and of the
point or share C fitting upor the lower extremi-
ty of the body like a ploughshare, Two forma
of share are employed, the webbed and the point-
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ed. The frame thus constructed ia moyuted ou
two wheels DD, 3 feet 2 inchee diameter, and
what may be called a double wheel EE in frons,
14 foot diswmeter. Thess last wheels are wount-
¢d on a reverse T-form axle, and the hind-wheels
on & cranked axle F. The draft-shakle, to which
the horges are yoked, ie applied in & permanent
position to the stem H of the T-axle; and by
this meqnn, the wheels, the stem, and the shakle
turn together, forming an efficient castor-wheel.
The stem FL of this axle passes also vertically
through an eye in the anterior angle of the ting-
frame. For the purpose of elevating or depress-
ing the tine-frame, a lever II, having equal arms,
and of the second order, has its fulcrum in the
top of the stem of the T-axle 2t I. The point of
resiatance of the lever ia jointed to a elenler
pillar K fixed in the tine-frame. On the craunked
axle is fized a wheel or segment of a wheel with
ablique teeth, fitted to work in an endless screw
or worm L ; and on the axle of the laiter is the
winch-handle M. The obligue-toothed whecl
oarries also a orank-pin, forming a lever, which
is pluced dinmetrically opposite, and of equal ra-
dius with the cranka of the main axle, each be-
ing ¢ inches, The crank-pin of tho oblique
wheel is now connected with the power end of
the principal lever, by meana of the connecting-
rod N ; and thie elegant mechanical combination
has the effoct of moving the tine-frame always
parallel to the horizon in its vertical movements
out of or into the soil, these movementa being
performed by turning the winch-handle M.”

This mnachine has a sufficient height of wheels
to escape the risks of choking to which the
Beotch grubbers are subjact ; and possesses such
a recurvatura in the upper paré of its tines as to
give them the property of eelf-cleaning; and it
admits of being mads of different sizes, in adap-
tation to different situntions ond to different
powors of draught. It was suppoeed, in the
Highland Bsoicty’s novount of ib in 1842, to be
cssontially sc ponderous that a fivo-tined varloty
woulll weigh not lesa than 10 owe. ; but it was
early furniched from Uley at an ordinary weight
of about 6 cwt.; and it bhaa since undergone
improvements whick affect svme points of ita
strength and construction, and coneiderably in-
crease its commodiousness and adapiations. Cly-
burn’s five-tined Uley cultivator covere a space of
40 inches; his soven-tined cne covers @ space of
66 inches ; and hoth are improved in construct-
ing the tinea o that they can be made of malle-
able iron, in fixing them more strongly into the
frame, and in forming them with such a conca-
vity below that they wear a sharp edge and read-
ily enter very hard ground, “The frame is made
to receive five or seven tines, each tine covering
a space of 5 inches and so arranged that, although
drawing linea only 8 inches apart, they are two
feet from each other; and this, with their curved
ghape and length, prevents its clogging in the
foulest land.
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Harrowing would have been a slow job using this small wooden framed implement, pulled by an ox. I would
think it was more »sual to employ two animals pulling a yoke. Below is the “modern” method. Both photographs
are from the collestion of the Museum of English Rural Life, Reading.

22




THE HOE

from

“A Cyclopaedia of Agriculture™
J.C. Morton, 1855

HOE cxue)—This implement, as used by tho
hand, is employed for the destruction of weeds, as
in the surface hoeings of corm and green crops;
for the loosening of the ground, as in hacking the
potate erop, or even turnip land, under & epade
busbandry cultivation, znd for *¢ singling ™ plants,
whether sown broadeast ar in rows, For all these

purposes, except the last, implements deawn by
borses, have been succeesfully sobstituted for the
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band hoe. For this reason, we give no figures of
tha latter in the different forms given to it in vari-
ous distriote, If wsed for hoeing between the
rowe of drilled corn, it must be & light too), nar-
row encugh for the purpose. For singling turnips
in rows, its blade may be eight inches wide, and
fised at right angles on its shaft, ec ae to be
oqually efficient when pushed na when pulled,
for the removal of those plantz in the row which
are to be destroyed. For heavy hacking, a
heavier tool, with o longer and narrower blude, ie
used, shaped more like the adze, and having a
strouger handle, For the removal of weeds fn
hedgerows, the form of the tool, known as the
Dutoh hoe, whick presents a mere edge to Le
pushed against the roots of the plants, is adopted.
And other hoes are used in different localities, of
a variety of forms ; pointed when they are intended
for a deep penetration of the land, or for the
draving of furrows or drills in the seed bed, and
vory broad when used, for instance in the earth.
ing up of potatoes, and, of couree, of every width
between these extremes, for other purposes. But
it is to notices of the implements of the hoe kind,
drawn by the horse, thal we must st present con-
fine ourselves,

The drill gyatem, as it spread, soon opened the
way for & thorough cuitivation of the lend during
the growth of the erop by means of horse hoes,
The last application of mechanism, for this pur-
Ppose, is seen in Garrett’s horse hoa for cleaning the
land botween drills of corn, It is of various widths,
correeponding to those of the drilling machine om-
ployed in sowing the sced. The lntter, when used
during seed time, was guided by an apparatus for
the purpose described in the article or sowing ma-
chines, and the rows hiave accordingly made their
sppearancowith grent exactnosa in straight linos at
intarvals of from eight to twclve inches; and this
will facilitate the snfe uso of the hoes betweon
them. But it will ba observed, that, evon suppos-
ing the drill to have been imperfectly managed,
g0 that the rows heve not come up in perfectly
straight lines, yet, owing to the aystem of drill coul-
ters being of one piece, neatly rigid together, any
deviation from exactness must affect sl alike; the
rows, if not parallel, are at least congentric in
the cage of any curvatures oceurving during their
eourse, Now the eystem of hoes, in Plate XXVII,
brought to bear in Gerrett’s horse hoe, are of
equal number, aud operate at equal intervals, with
the syatem of drill coulters in his sowing machine;
and the former, like the latter, is also rigid to-
gether; it ooly needs, therefore, that one of the
hoes be guided correctly, and the whole, being
anee placed on the width formerly ocoupied by
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the sowing machiue, will also be guided eorrectly.
If the interval between two hoes be safely and cor-
rectly made to inclule & row of the growing corn,
following it with exactness in all its deviations
from the straight line, then oll the othier intervals
between hoes throughout the breadth of the
maching, will correetly and safely include all the
ather rows, throughout the course of the machine
from one end of the ficld to the other, In order,
then, to enablo the man who walks behind the
machine, to guide the system of hoes eorveetly, it
ix houng from & framework, supperted on two
wheels; ond, by means of & lever seenm in the
drawing, it may be moved to and fro from one
side to tho other, with creat ense.

The bar on whichall the coulter leversarc placed
is hong ia front, on twe arms jointed to the frane-
work at top, aud joiuted to this hovizontal bar at
hottom § and by means of a cross shoft carrying
o lever handle nt one ond, and a erank laver at
the ather; thesa suspension arms are moved to and
fro, carrying the horizontal coulter-bor, nnd all
the eoulters with it from ono side to tho edher,
sceording as the maunger of the machine direets,
All of the coulterlevers, at the samo timo, rest
upon & Lar behind, which is suspended by chains,
giving it free motion, and thus enabling perfect
obedience throughout their whole length, to this
enforced Iateral oscillation of the coulters in front,
Before the machine is sat to work, the coulters
sunst be hinged at the proper intervals on to the
horizontal eoulter-bar in front; and this is best
done by teking it to the field, placing the mackine
in its working position over the rews whose in-
tervals it @9 to clean, and fixing the coulters so
thiat tho yows shalk be safely within these intervals
with a space of cbout ono inch on each sido to
spare.  The system of hoes is then let down by
the iwo strong suspension chains behind, until,
the elufts of the machine belug hold up as if the
Lorsa were between them, the hoes are found to
have play enough to drop inte the deepest uneven-
nesses they are likely to meet with. The machioe is
then drawn from one end of the field to the other,
a man guiding the shaft horses carefully, so that
the hoes shall, as nearly ns possible, fit the in-
terrals in which they are to work, and the man-
sger behind compensating any deviation from the
accurate direction of motion by pushing the hoes
from one side to the other, as they need it, so as
to save the one row on which he has his eye, so
therefore as to save all the rest of them, On
reaching the end, the bar carrging the hinder
eads of the coulter levers is lified by the two
chains which suspend i, and which are carried on
eccentrics placed upon n cruss shaft behind the
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machine, to which one third of n revolution,
enoush to lift the chain, can be given by the
haudle placed upon it for the purpuse, The
maching is then turned and pleced upon another
breadth, and proceeds on its course ms before.
A very efficient hoeing is thus given to all except
the very bardest lands, and surface weeds are thus
satisfactorily destroyed. 8o far as our experi.
cnea goes, however, it is not capuble of working
hard elay land, nor of cutting through root weeds,
such as the couch grasses, The coulter levers
carry weights, which enable the hoes to penetrate
heneath the surface of ordinary seils. The hoes
themselves are arranged in various ways, &5 may
be desired. Where two hoes are used to an in-

terval, any of the arrangements d, ¢, b in the an-
Flg, 548,

——— e v e .

st

noxod figure wili do ; & veing a pair of wider Loes,
end adapted for a larger interval than the others.
In the ease of the widest intervals, three hoes, as
in ¢, must b used,

The cost of Garrett's horse hoe varies with its
width, from £16 eo £18. A strong horse wiil
clenn eight acres a day.

We have yet to describe the implements em-
ployed in the cultivation of the wider intervals
between tho rows of turnips, and other green
crops, during their growth.  Only one interval is
here monnged at ones, except whors, as in some
of the English countics, the sced has been drilled
at intervals of about cightoen inches on the flat,
and whore Garrett's implement, just described,
comes into play, covering and Jicauing three or
four intervals at once.

During the cultivation of the turnip, as will he
more particularly descried in the artiele on that
crop, the rows are parad, that is, a small plough
(see ProveH), or the comiaon ploughwith its mould-
board taken off, is taken down each side of each
of them, and the earth on each side is thrown
into the middle of the intervals; the earth in the
middle iz harrowed with the drill-harrow (see
Harrow); it receives a surface eultivation by
horse-hoes with paring teeth, for the destruction
of weeds; and it receives repeated stirrings, for
the proper loosening and tillage of the seil, so
that the rootlets of the plant may thoroughly
penetrate it, Besides this, of course, the band-
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hos in nzed ot Jenst twice for the singling of the
plants, and the destruction of weeds hetween themn.
It is only the two latter kinda of imploments that
wo have to describe under this article, HorsB-HOE,
A amall, generally narcow, triangular framewark,
with a wheel in front, regulating the depth it shall
be permitted to go—carrying teeth, either merely
harrow teeth, as in the case of the driil-harrow,
pointed forwards, as in the case of the drill-grub-

ber, or having horizontal edges, where the doatruc-
tion of surface weeds is the main object;
having handles behind, between which the
man or boy in charge of the implement
shall walk, and & place of attachment for
the herse in front—is a horse-hoe. These
are its essential features, though of couran
deseriplions of such iicplementa very con-
svlerably in their details. The common
drill.harraw, described under the article
Harnow, eontains all the ehief parts of &
horse-hoe: subatitute for those tines, teeth
with horizontal edges, or with mere points
projecting forwarda, and you have a horue-
boe.

Qur figurea in Platas XXVII., XXVIII.
give drawings of four different forme. The com-
mon Seotch horse-hoe, Plate XX VIIL., is perhaps
the simpleat, Those arms earrying the tecih may
be removed, and two raouldboards being hinged
on to the front part of the plough, and connected
together through the slot below its central beam,
ihe machize beeonres 4 donble mounldboard plough,
With the radiating arme attached, aq it is drawn,
it is & horse-hoe; the frent coulter and the two
side ones togetber, clear the path of the machine
of all serface weeds, It may be obeerved here
tliat the mode of widening the aperation of theso
horse-hoes, by means of radiating arms, is incom-
patible with the use of a teoth projecting for-
wards into the land, for if in sy one position of
these arms these teeth face their work, then, in
any other poeition, they muet be pulled sideways
on to their work, occasioning much useless labour,
and ultimately suffering injury by being bent e-
side. The front teeth being fixed, may, of course,
Fig. 9.

Fig. B0

be of any shspe; and it is best that they be paring
feeth, of cither of the forms anpexed,

When it is desired to have expanding horse-
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hoes, to suit different widths of interval, the teeth
must either be shifted individually on the eroas-
bars to which, as in a common form of the horse-
hoe, Plate XXVIIL, thoy are attached; or thoy
must be bolted or wedged in the side-bars of a
porallelly, not rodislly, expanding framework,
In the Uley expanding horse-hoe, we have such a
framework, which is figured in plan below. For
the perspective drawing of this implement, ses
Plate XXVII.

The plan, Fig. 551, shows the mode in which the
framework is widened, It consiats of five paraliel
bars jointed together by parallel aross-pieces: the
central bar is extonded at oither end—at the one
furnishing the handles, and a: the other the slot-
hole for the shaft of the front wheel. When
widened—¢, &, snd d assnme the pasitions indi-
cated by the dotted lines, The eaddle &, con-
nected with the crose-arma /) elides up the central
bar into ite mew position; and being hindersd
from eliding bavk by the pin behind i¢, the whole
framework becomes rigid in the wider form thus
sasumed. But Harkes' horse-hoo ia much the
cheapest form of parollel expanding horss-hoe
that we are acquainted with, The modsy of its
oporation is obvious from the drawing in Plate
XXVIII, By pushing or pulling the handle
attached to the stilts of the implement, the jointed
framework which holds the teeth may be made o
square, or a very scuie angled parallelogram; in
the one case, its side-bars, and the teeth which
they eatry, being at their greatest—in the other,
at their least—distance from one another; and
in either position, the framework remains so long
as this arm or laver, by which it is shifted, retains
its position ; and this it is made to do by the very
eimple spring-cateh
4 figured below, by

wwa  which it ia bolted into
one or other of the
holes in the semicireular loop by which it traveraes.
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The mode in which the hinder tceth of this
herse-hoe may be made to point downwerds, so
ns to toke hold of the land, deserves attention,
It is clearly reprosented in the drawing, We may
mention that latterly attempts have been made to
combine the harrow and the hoo in one imaplement,
by attaching behind the former a narrow trign-
gular frawework, studded with harrow teeth,
which it drags ofter it as it proceeds. Weeds
cut off by the front part of this muchine are then
pulled to the surface by the hinder part. And
we have even seen a lizht apparatus, of the Nor-
wegian harrow description, dragging after s horse.
hoe; which, however, we consider less likcly to-
be useful than the simple barrow. The following

E. H. BENTALL, HEYBRIDGE

are the prices of these implements -

The common horse-hoe, abont...oc.oveeeenn v £2 0 0
Da. do,  with harrow atiached,..... 2 35 ©
Do, do.,  with Norwegian harrow,.. 3 10 0
larkes* parallel expanding horse-hoe, .......£2t¢ $ 10 0
‘The horse-hoe and moulding plough, about........ .6 00
*the Uley horse-hoe, .....ooucmnceriuansesnnsiennpesnes LU 1)

- Thia last implement we have figured, sa repre-
senting a thoroughly efficient machine, but its
merita are obtaired at a cost beyond the intrinsie
value of the horse-hoe; and, indeed, they may,
ns Mr. Harkes has proved, be developed in imple-
menta of much less expensive construction. A
horse-hoe, working in intervals of twenty-six in-
ches, ought to get over more than three aeres in
ten hours, w.c. M1
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BENTALL’S PATENT HARROWS,

These Harrows have now been aome years before the public, and have given
helimsford Meeting of the Royal

Prize waa awarded to them at the

ke

Lingoln, Norfolk, and many ether societies,

Theresze three of special importance to which
particular cure attention bas been paid in the con.
wirnction of these Horrows : they e as follow e

TAe shape of e Beams.—Thexe Harrows are made
con the mm which allows of tha lecth
0 enunoﬁmto trach, ot line ;
meanx all the land 1 aqu dreesed,

Form of ke Iron—Thin 13 ¢f & gouhla angis form,

- Which renders the Harrowa mauch stronger

of the sune weight of square iron. The

holes in tha beams and bars can, in ecnscquence of

form, be punched by a tachine whep the

eold, thus emuriwmter truth than oa the

process of mannfacture,

mf" w3 the zjfjs:—-l'fu tecth aré :m;ely held 'R:

i PrOper iliona LeAlE Of A or )

which i ﬂuﬁlg Wythe ot & a8 to eﬁucstm.lb'
prevent it ot twning or getting fcose.

Prices.—4 list con severnl hundred sets of
thess Harrows, differing in the width of tzeth, width
of the set of Hatrows, weight, &c., ean be had on
spplication,

hl

g

&

In ordaring Harroun, say 4 o truesed or efraight Whippletres darequireds

eneral satisfaction.
rieuFt.u.,ral Society ; slao

England, the Highland Agricultural Seciety of

the Roysl Dublin Boam the Bath and West of
thn&.‘mle Royal Agti Eara? Improvement Society of Ireland, Liverpeol and Manchester, North

"
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LAND ROLLS.

Thess Laud Rolls, bsing
jointed, are adn for use
either on ihe ridge, nletch
or flat. Thsymcmmteci
#0 that there are no tencos or

the framing: the
bars are made of , and
the gudgesns and boxes jn
which they ron are of cast
iron, renewshle at pleasnre.

Mr. BENTALL han made an
fmprovement in the conetruc-
tion of these Rolls, wkich

— . e . consists {n placmg one of the
i S R ok g a{ﬁigtem 10 advance of the

all’ d Land Roll Both in a live, Tho &y o thys in

1 & Lioe. ] Vi 0
Bentall’s Improve oll. all the Tand {6 eovered, When the ordinary
Prires—The Frices of tha Straight and Improved Rolls are alike. Jointed Roll is uged acrosa the ridges, thete is
wioTH DIANETER 2 s d always g ipsce bolwecn the two cylinders.
Tworidgvor Srt in 88 0 Boxes can fitted on the top of the frame
fritrion) ARSI i s 8 4q {nrthemmofhadin;thewﬂwlthmnu,
Theee Fdgeorl0st. . .,  #in. . ., 1010 @ if req
Boxes, acconding to size, 5a to Ta. 4. esch exira

Extract from manufacturer’s catalogue, 1865.
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CULTIVATORS

grubbers or
scarifiers

from

*“A Cyclopaedia of Agriculture™
J.C. Morton, 1855

CULTIVATORS, GRUBBERS, OF SOARIFIZRS, Bre
a class of im; ts in muck more genersl use
now than they formerly were, They probably
originated in an alteration of the harrow, the teeth
of which, though admirably adapted for the sur-
face operations of bmkmg clods, end gathering
weeds, and covering seed, do not possess a form

euabling them to penetule the farvow slice. By
raising the framework in which they are fized,
and giving them a form eurving obliquely forwards,
they are enabled to pepetrata to any required
depth ; their shape gives them a hold of the land,
sod thus the frame reqnirestobesuppoﬂedon
wheels, lest the teeth should wark themselves into

tae ground altogether. Add en apparatus for
raising or lowering this framework, adapting its

position to the depth at which the teeth are
desired to work; arrange these teeth in the posi-
tiona, relatively to cne another, in which each will
be likely to perform its work with least annoyance
to the rest; give them a form, which, while it
takes hold of the ground, shall stir it effectually,
with the least exertion of force, and clesn it
thoreughly, leaving the weeds on the surface of
the land, with the least Liability to clog; arm the
points of theae teeth, or tines, with chisel or * duck-
feet’" edges, in order to fit the machine either for
atirring or paring; give the framework height
encugh above the ground to allow room for weeda
to gather and fall off, even whare the teeth are
deepest in, and the land is foulest; give due
attention to all these particulars, and you will
succeed in the formation of a good cultivator.
It is found that five teeth thus fitted up give
sbundant work for iwo strong borses, Where
the framework is made to hold seven or more
teeth, four or more horses are needed,

It may be well firset to refer to the ueen of the
implement, and then to describe some of its oxiet-
ing forms. Cultivators are employed, with their
broad edges, in paring stubbles, and with their
narrow tecth in stirring the land after being thus
cleaned—in etirring ploughed land, in spring, to
the bottom of the furrow slice of the previous
outumn—and in lifting to the surface the wceds
to be gathered and removed, or the clods to be
broken, which may have been buried by the last
ploughing. In all cases, it is desirable that the
surface be toierably ever before it be used, as the
depth of its teeth in the land depends upon the
position of its wheels on the surface; and unless
that be ever, & uniform depth of cultivation will
not be obtained. In the case of the autumn culti-
vation of stubbles, this is not likely to Tequire
uttenuon, but for spring work across the previous
winter's furrow, the harraws, and probably the
rollor, must precede the implement, in arder to pre-
pare an even surface for its operstions. Bepides
these methods of using the cultivator, it hae been
succeasfully employed in breaking up clover lea:
if the land be crossed with this implement, using
ite narrow teeth, before being ploughed lengthwise
in the ordinary way, the furrow elice will be much
Jess difficult of redueuon to tilth; the eeed it
receives will be more satiefactorily eovered by the
harrows, and the land will ba in & better condition
to novrish the young plaunts,

Now, as to the construction of the machines
which are to perform all these operatione, the
Jorm of the teeth, on which the efficiency of their
action, and the facility of their passage through
the laud depend, seeme. the point of chief consid.
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MLATE

FINLAYSON'S GRUBBER IMPROVED BY SCOULAR.
. ol The fQll s30.-
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g

is & drawing of four
teoth:—t) ix adopled in Biddell's scarifier;

#u the Uley cultivator; v in Kirkwood’s grubber;
and ¢ in Finlaysan's harrow: a3 and ) are
shown in elevation; ) and ¢ in perspective.
The fourth, as figared here, seems the beat
adspled to perform its work with facility. The
tooth 3 & in it and () might be armed, as ) and
2 are, with points, or edges, of may required
shape, either for ptirring, or for paring the sur-
face. At that part of it where it is in action,
iat is of o shape somewhat resembling «y; but in
fouk land, the weeds will be apt to accumulate
between it and the framework & a in which it is
fastened ; while in o) they will more easily fall off,
o differs from 2 and @ in being somewhat
mare abrupt, and (2; in being still more gradual
in its sction upon the land, There is & poasibility
of being too gradual—not sufficiently abrupt; for
where there is any length of the tipe nearly hori-
zontal, a8 in 21 is the ease, it merely haa the effect
of carrying o weight of earth, and so of increasing
the labour of the operstion, without in the least
inereaning ite effiolency. These teeth aro shown,
as fixed in their respective machines, in Plates
VL, VIL, VIII. Biddell's machire, Flate V1.,
which is there shown se cne of the largest size—
a pine-lined cultivator—has its teeth, as is shown
Loth there and at «3 in the above figure, placed
between two cross bars ¢ g of the framework,
to which it is bolted st ¢ ¢; and they can thus
be placed at such a depth below the framework,
consisténtly with the height at which that is slung
above the ground, as may be eonsidered desirable ;
the same form of tooth is adapted by the same
mwakers, Messra. Ransome and May of Ipswich,
to angther framework, shown, under ¢he name of
the Indian coltivator, in Plate VIL, and Fig,
251 ; thereo it is bolted directly on to the cross bar,
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without any ability to shift. The eecond form of
toath, that which is usad in the Uley cultivator,
is shown, a8 fixed for use, in Plate VIL, and Fig.
253; it embraces the framework, 2 e (2, Fig.
246, and is keyed up to ite position by ¢. The
tine ia held by the key ¢, and ia eupported by
a projecting part of the framework, which is
extended downwards below the general line for
that purpose. This seems as good a way to hold
the tiue in a ¢astirou framework, as has been
devised. A somewha! similar tooth to thin haa
been adopted by Mr. Smith of Northampton, in
hia large cultivetor, shown in elevation at Fig.
250. Here the framework and teeth are of
wronght iron, and, accordingly, they sre made
of amaller section end materizl. The teoth w),
Fig. 246, is ehown in Plate VIIL., and Fig, 249,
as fixed in the grubber of Mr. Rirkwood, Tranent,
East Lothian, which is & useful machine, long
of high estimation in the south of Scotland, The
tines here, too, are of wrought iron, and are keyed
into mortises in the framework. The fourth,
again, the form adopted by Finlayson, is ghown
in Plate VIII., and in Fige. 247 and 248; it is
fixed in its plase by o horizontal extension of the
tines passing through two crosas bars of the frame-
work, snd bolted at its extremity, as is shown at
¢ (), Pig. 246.

Besides the tecth named, wa may refer to that
of Messrs. Barrett and Exall of Reading, in what
they call their ent's-claw drag, Plate VIII. 1In
this machine, each row of teeth is made mevable
independently of the others, and being made to
moeve nearly in the cirele which ite own neary
cireular form occupies, there is no difficulty in
lifting it out of any heap of weeds and rubbish
which may, for the time, have clogized ite oporation,

Besiden the form of the teeth, as affeoting their
facility and effcioncy, there are the hzight of the
Jramework, and the of the teeth in it,
which groatly detormine the former of these par-
ticulars. In Scoular’s (Haddington) form of the
Finlayson’s harrow, the wheels being only twenty
inches in diameter, the frame i8 not more than
ten inches above the ground when the teeth just
Test on its surface; and, when they are at work,
four or five inches deep in the land, thare is not
space enough, except in clean land, for the weeds
to pass without catching in the framework, and
g0 obstrueting the operation of the implement.
The same is irue, though in & less degree, of
Kirkwood's grubber, wliere the whesls are eleven
or twelve inches in radiue, and where the frame-
work, besides being & little higher from the
ground, is of a form less liable to catch the

! rubbish lifted to the surface hy the operation of the
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machine, In the other machines we have named,
the fanlt of too low a framework hea baen avoided
by the use of wheels from three feet to threa fect
gix inches in diamater; and a framework being
hing from, or resting on their axles, it is thus
placed at a ufficient height to allow of the taeth it
carries going deep enough, without the weeds they
lift baving any liahility to clog the passage of
the machine.

But unless the teeth are properly arranged,
they will themselves be unable to traverse a
couchy field; the weeds end roois will *reave™
up before them, and stop their passage; it is
of importance, therefore, that they be arranged
in the mammer least likely to elog their progress.
To most machines, the tracks of the tecth in the
land through which they pass, are about six or
eeven inches apart; and if they be arvanged in two
rows directly across the length of the machine,
no two adjacent teeth can he further apart than
double this distance. This ia the case in Biddell’s
acarifier, in Fiulayeon's harrow, and in Barrett
and Exall’s eat’s-claw drag ; but there iz ample

experiencs, that an arrangement sllowing more
room than this is often necessary, alweys bene-
ficial. When the surface of the ground, and the
atubble or grass it carries, s wet, the paring teeth
will clog, if they are not mere than twelve or four-
teen inches apart; and where the land is full of
couch, that distance is not sufficient to allow the
paseage of teeth 2o near. In the Uley cultivator,
accordingly, in Bansome’s Indian cultivator, in
Kirkwood's grubber, and in almost sll other
machines of the kind, excepting those named above,
the teeth are arrenged, either in three rows, with
sufficient intervala between them, when the mini.
wmum distance between adjacent teeth is, of course,
three times the widih of the teeth tracks in the
ground ; or in two rows as before, hut inclined
to the direction of motion, so that each ehall be
not abreast, but in advance, of that in the same
row with itself. In the five-tined form of the
Uley cultivator, accordingly, where the tines are

in two parallel rows, one containing three
teeth, and the other two, both very much inclined
to the direction of motion, the distance between
any two adjacent teeth is four times the distance
between the tracks in whieh they move, There
is one difficulty, however, conneeted with this
mode of facilitating the passage of the machine—
that the wachine is then very apt to work side-
ways opon the edgo of the land it is etirring.
The tines mey be arranged symmetrieally on
either side of the longitudinel axis of the machine;
and the fact that the half of them -n the Iand
kide meet with more resisiance than the others,
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may be true of all the different kinds of this
machine alike; but their arrsugement in two
obliqgue rows extending forwards, aa from the
right hand to the left, certainly does incrense the
tendency thus to lose its even forward motion,
whenever it is working on the edge of unstirred
land to the right, 1 am not aware, however,
that thie is of material consequence, except when
the implement is used as & paring machine on &
tolerably hard eurface; but eertainly, in snob o
oase, the soil is ofien seen in long siripe of un-
moved surface, whenever any unusual resistance
to & forward motion has had the effest referred
to, of turning the nese of the framework in to-
wards the unworked land, 20 as to make the two
rows of teeth travel more evenly, cach in its own
track. 'T'o avoid this, it needs that tha machine
toeth be arranged in transverse rows, es in Bid
dell’'s and Finlayson's scarifiers ; end to evoid
too close & neighbourheod, they may be plm:ed in
more than fwe rows. Something like this is the
plan adopted in the qase of Kirkwood's seven-
tined grubbers, whero the two front teeth alone

frs 88 near a8 ﬂmll\ln Il\a |nlawnl I\M-anﬂ thais
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tracks; al] the others being considerably further
apart, as is seen in the drawing of the machine
in Plate V111

It now remains to deseribo the various ways
that have baen adopted of lowering and lifting the
framework to and from ite work; for while this
is not an essential part of the implement, it is of
considerable importance, both as affecting the
ease of working it, and as, more than any other
porticular conneeted with it, determining the
shape sod appearance of the machine,

In the figurea below, a number of elevations are
given, including Finlayson’s harrow, an originally
constructed, Scoular's improvement upon it, Kirk-
wood’s grubber, Biddell's scarificr, Ransome’s
Indian eultivator, 8mith’s acarifior or cultivator,
and the Uley cultivator.

The first, fourth, and seventh of these, differ from
the others; the two former, in requiring at least
two operations to effeet the thorough elevation of
the framework, and the last, in effecting it, not by
a lever, but by a worm and wheel; and so far as
this part of their structure is concerned, all these
roust be held to be inferior to the others, in which
the position of the framework is altered at one
operation, by means of a single lever. In order
to explain the mode in which thia opern.uon iB
offected, it will be seen, thatin nl) the figures given,
a and b are two points of fixed height above the
surfaco of the ground, resting, cither directly or
indirectly, upon the axes of the hind and front
wheels of the machine. Now, to take each implo-
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ment in suscession i-—In Finloayson's harrow, Fig.
247, the depression of the handle, which ia »
lever having b as o fuleram, raiees d, a point in
the framework to which its further extremity iy
attached, and thus the frent part of the machine
is Lifted out of the ground; the firat row of testh
may thus be elevatad, and the poiats of both rowa

miised safficiently, 0 allow of the machine being
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turned with facility st the headland, in order to
commence another farvow. If, however, it is 1o be
carried along roads, or cut of the field altogether,
the frame must be raissd y, and both rows
of teeth must be entirely lifted aut of the laid.
This is effected by the racks rising from the hind
wheels, oo which the framework there rests, and
up which it may be lifted on either side by the

tosthed wheels working into these racks, which
are breught into aetion by the use of the spanner
sbown in the figure.

Mr. Sooular’s improvement of Finlayson's im.

plement is shown in Fig. 248. For its somewhat
cumbrous mode of raising the framework, there

substituted & single operstion by the lever | of the ground, & in necessarily Jifted m proportion

handle. In frout, ¢, a pointin the framework, has | to the sine of the angle described. Bshind, aguin,
been raised from £ by the angulsr mavement of ¢ | the framework is, by the same depression of the

arcond §, produced by the depression of the laver |
handle; the angle ced being rigid, and b being &
Gixed point as regards its height ahove the surface

lever handle, mised; d, & point in the latter, being
raised from & by its angular motion around g,
just as ¢ is raised by its -motion around 5; the
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rod d¢ scrves to connect thess two portions eo o9
to produce them both by ane operstion; and the
lengths of a d, b, are arranged relatively to the
propoctions in which they are respectively divided
by the framework at its points of attachment to
them in front and bhehind, so that these points
are equally elevated by any given depreesiou of the
Jever handie, and thus the framework moves paral-

CULTIVATORS,

lelly up and dowa; its position, at any particular
height, being determined by that of the lever handle
in question; and that is held in any required posi-
tion by a series of notches in the loop above it,
Plate VIII., into any of which it may be fitted.
In Kirkwood's grubber, Fig. 249, the process
of elevation is produced in a more complicated
manner, The frontis lifted as in the two machinca

¥ig. 240,

already deseribed; cls Lfted to ¢, carrying the
framowork with it, by ita angular motion around
b, produced whenever, the lever handle being
depressed, ¢ is made to move around 4, aud so to

the rod ¢ towards it; and at the pame time
that this is being done, d is lifled to ¢, and thue
the hinder part of the framework is lifted too,
The fact i, ade, or ad ¢, in & rigid trinngle,
and when the handle is worked over the fulernm
a, & and ¢ necessarily move with it; the former,

from its position, Leivg simply lifted, and the
latter, being ot the some time pulled hackwards,
and thus made to act upon the levsrage in front
When lifted to the position of the lines in the
doited figure, the weight of the machine tends to
depress &, nnd make ¢ & o revolve about @, thus
puzhing ¢ forward; any contrivanee, therefore,
which would check this forward movement in &,
would keep the machine up, We have such a
contrivance In the bhandle f or f°, which turna
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arouns] the exiremity 1, or #, conneoting it with the
framework, and carries o bolt at 7, which, when e
is pulled far enough back in the lifting of the
framework, may shift in front of it, thos forbidding
ita approach towards 4, without which the machine
carnat be lowered.  Anather catch, carried by f,
and represented at A, &, i» used to hold the ma-
chine down when at work, so that the teeth shall not
rise over an vhstacle; and this it doea, when turped
behind the bolt g, byhindering thebackward mation
of e or g, witheut which, no rise of the framework,
independently of the wheels, is poscible.

bl

There yet remain four forma of framework to
deseribe. In Biddell's scarifier, Pig. 250, cand
are fixed ; the laver f; acting over the fulerum b,
lifta ¢, and with it the front part of the machine ia
raised, which, a3in Finlayson’s barrow, is all that is
nceded to enable it to turn on the heodland; and
the levers o, oue to cach of the hind whecls {seo
Plate ¥1.), ecting over the fulerum =, lift &, &
point towards the hinder part of the framework ;
¢is thua lifted to ¢, and & to . The whole
framework in lifted parallelly, and the teoth are
thus raised altogether out of the ground,

o Fig. 251,

-
ey

I oy

~u T,

In the Indian cultivator, Fig. 251, the process | two frameworks; one connecting the wheels, and
of elavation is effected by one motion. There are | the other, within the former, carrying the tinea;

o,

Fiy. 952, K )
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and the two are connected by arms of equal length,
just as the parts of paraliel rulers are conuected.
Lift one part of the tine framework, and nll must
be equally lifted, just as in the ease of the instru-
ment olluded to; d is lifted by the rigid angular
lever ¢ a d, working over the fulerum a, and so
every other point in the tine-frame rises too; as
represented in the figure, ¢ has been depressed to
¢, and eo d, working around @, has been raised to
d; and ¢, working around f; has been raised to ¢

Smith’s grubber, as shown at the annual meet-
ing of the English Agricultural Society ot North-
ampton, is an instance of o method of lifting sueh
machines, considerably more cumbrous than that
just described. Here, Fig. 252, @ and & are
fixed points; tha depression of ¢ by the lever
handle, lifis the framework in front, to which that

CULTIVATORS.

lever bandle is attached by ite extremity beyond b;
ond ¢ being depressed by the same movement, the
cther end of e d ie raised; e d @, in virtoe of ita
rigidity, being considered as a lever acting over
the fulerum a. A considerable weight of metal
is collected nt e, in order to balance, in some
measure, the weight of the machine hanging at d,
which tends by its weight to lift ¢, and therefore
to render the depression of the lever handle more
difficult. This certainly appeors o clumsy method
of assisting the operation of lifting the teeth out
of work ; o eonstant inerease of draught is inflicted
throughout the length of the furrow, in order to
diminish the labour of the workman for one minute
at the and of it.

In the Uley cultivator, Fig. 2538, which, along
with Ransomo’s Indian qultivator, and Scoular’s

Finlayson harrow, I cannot but think among the |
neatest and most efficient implements of its class,
the framework is lifted by the action of the worm
and wheel, shown in the figure.  The handlo Leing
turned round, ¢is made to revolve around 4, which
is the axle of tho hind wheels ; and for overy inch
it 13 thus raiscd, the framework, to which tho
contre of the wheel betwean ¢ and ¢ia sttached,
is raised half an inch there ; and d being raised an
inch along with ¢, ¢, a point midway between the’
extremities 4 and & of the lever & b, is also raised
half an inch, and so the framework rises half an
inch ir frontalso, Perfect parallellism of motion
ie thus very simply and clegantly obtained; the
only fault characteristic of the process arising
from the length of time needed to conduct the two
or three revolutions of the handle which are re-
quired to produce the effeet, when compared with
the single deprossion of a lever handle, which, in
the other cases, is all that is needed.

Besides the cases mentioned, other contrivances
of this kind might be alluded to; es, for instance,
a singular method devised by M. Evan Thomas,
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of Welshpool, which received the approval of the
judges at the Shrewsbury meeting of the English
Agricultural Society ; and that adopted by Messrs.
Barrett and Exall of Reading, shown in Plate
VIIL ; where, besides the genoral arrangoment
for Lifting the whele framework, the menns exist
for moving cvery separate row of teelh independ.
ently of the others, in case it should be needed
to free them of any accumulation of weeds when
at work.

The render will perecive, from the drawings,
which of these machines are mads of cast and
which of wrought metal. The Uley cultivator
and Biddell’s searifier aro wholly cnst; the ad-
vontage obiained s chenpness; and it is urged
against the merit of lightness, in which the
wrought-iron implements excel, that weight is
an advaniage, whenever it is desircd that the
thorough stirring of the ground be effected. But
this cannot be considered sound argument—the
necessary sirength must of course be provided,
but it is attainable with a less weight of mate-
rial in o wrouzht thon in a ecaust-iron imploment
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ond we shonld upon the form of the teeth
for the hold the inatrument shall take of the land,
not upan the waight forcing them in. The advan-
tape which a cast-metal im t has, in the
neighbourbood of the foundry—in broken parts
being easily replaced—will, of course, occur to
overy one; but thia is balanced by the advantage,
on the other side, poasessed everywhere else, in
breakages being easily capable of repair by the
village blackemith. Certainly, the weight of the
maching ia & very considerable tax upon ihe
horses. The drsught, when not st work, of a ma-
ching weighing four or five awts,, reating on narrow
wheels, and sinking in the soft ground, exhausts
& considerable proportion of the strength of one
horse; and to this, among other things, wast be
attributed the fact, that Scoulsr’s form of the
Finlayson five-tined harrow is aa easy for two
horees, as the Uley cultivator is for three, Ex-
cepting, however, where the land is very hard, or
very foul, & five-tined cultivator is quite under the
cammand of two horses,

It would appear, then, that the only other par-
ticular needed to enable & judgment of tho rela-
tive merita of there machines is, the price at
which “:ll:a is charged, a:fd we subjoin the list, as
givea ki the English Agrioul.
taral SouietyW - £

eultivalor, Bre-tined, £10, 10s.; if made with
e e e Yoo S made with mrmglt
medal frame) cultivator coels £12, 10s,; if made of

. wreopht iron, from £14 to £18,
Seomlar's Finlayson's Aarrow, five-tined, £7,
Smifk's grudder, ased with five, seven, or nine equidistant

tines, of wil]l, £15. When made only for five or
. _seven tines, £10, i0s, (Wrought iron.)
Biddeils searifer, wien-tined, £18; nipe-tined, £21,
I%e Indian cultivator, 814, 14,
Rirkwood's grudber, £8 to £10.
Finlayscn's grabler, £8, Bs.

The followin g is the Liat of prises which imple-
wenta of this elsss bave received from the judges
of the Engliah Agricultural Society, ot the dif-
ferent anoual meetings of that body:—

a0 thelr machioes, and upetﬁﬂ ‘il.llfesognlf o
machi “espetizlly for their chaff-cutii

machines, nud B ' #carifier.”’ tiog

At LiveepooL-wThe Eari of Pacie reccivel £15 for 2k
Dlsy cullisalor, and Messrs. Ransome £10 for Bid-
dell'’s exlirpaiing Korrow ifler),

Ak Puystor—Meus. ‘Hallen, of Oxford-strect,
Loudin, received a prize of £5 for a light scarifier.

At Prany—The Tley culbivator and Biddeils scarificr were
selected from the others, for nt {rial,

At SourmawPIoN—The Barl of Docle rectived £10 and a
silver medal for #2e Tley cullivator.

.
)

At Searwspusr—The Earl of Docie zeceived £10 for fhe

“m.

At Neweastie — Mr. Cromkill of Beverley received 210
for the Uley cultizalor.

Al Norruawrron-—Mesars. Sharman and Ca. of Willing-
buroagh received 10 for Biddell's scarifier,
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At YosEwMesurs. Sharman and Co, sgain reccivad £10 foz
Biddell's scarifier.

Al Noewioti—Messrs. Raasome received £10 for Riddeil's
scariffer; and Mesars. Smith of Stamford reoeived
810 for Mr, Smith's cullivator.

The judgments here recorded were, in great
measure, of course, determined by the nature of
the work doue by the different insiruments on the
soversl ocoasions, and necessarily varied comsid-
erably, according to the condition of the land on
which the trisls were made; and so they seem to
bave oecillated pretty evenly between Biddcll's
soarifier and the Uloy cultivator. At the last
meeting of the Socioty, the large machina of
Meears. Smith obtained a prize along with the
former of these implements, the judges obeerving,
“it is o very effective implement, either na &
scarifier or a grubber:” that is, either for sur-
face or deaper operations. But it certainly seems
reasonable to suppose, that a lighter machine
than any of those named, if strong emough for
ordinary work, would be en improvement upon
oll ; and if makers, preserving sufficient strength,
could combine the light form sud single loverage,
s well as the shape of tine, in Seoulsr’s Finlay-
son harrow, with the higher framework, and
better arrangemont of tines, characteriatio of the
Uley cultivator, the result would be preferable to
auy form of the machine now in exietence, It
certainly is very desirablo that the attention
hitherto worthily paid to this class of imploments
be maintained, with & view to their continued
improvement, The cultivator is probably among
the most importent of agricultaral machines. 1ts
work is, in many caseg, s perfect pubstitute for
plonghing, and, in some, an haprovement upon it;
while it does not involve above one-third of the
horse labour per mere which- the othor requires;
and this alone is sufficiont to maintain its position
of usefulness amony the implements of the farm,

Thore is another class of implements which,
like the cultivator, oparate partly by the au‘:ri'ng
thoy give to the soil: thoy include the Norwegian
harrow of Messrs. Stratton of Briatol; the spiked
clod erasher of Meesys, Barrett of Hull, &e.; but
these must be roferred to under the articles Hag-
row snd ROLLER,




GRUBBER

from

*The Book of the Farm”
Henry Stevens, Second Edition, 1855

2417. But when the land cannot Le
sufficiently impressed by the harrows, re-
caurse should be bad fo the grabber, which
iz 2 mueb better implement, in every re-

act, than the brake-harrow. ¥ig.215isa
viow, in perapective,of Kirkwood'sgrulber,

which I consider a implement of its
class, as woll in the execution of the
work done by it, as for the facility with
which tLe tines aro taken out and lot down
agaio into the soil. This grubber may be
considered as consisting of two parls, the
tine-frame, and the carriage with its wheels
and bandles, the two being connected by
weans of the apparatus for elevating the
tino-frame, and by a joint-rod which is
common to both, the whole being con-
structed of malleableiron, exceptthe wheels.
The tine-frame is ¢ ¢ ; the muzzle " is
provided with several boles, in which the
draught shackle and hook can be attached,
to regulate in some degree the tendenoy to
earth, The beam & & is bent upwardsat a',
above the frame 4, for the purpose of regeiv-
ing the bridles »’. The tines, of which this
form of the implement containe 7, 4 A, &e.
are bent at the point asin the figure, witha
slight tendency to eartk, aud are flattened

KIBKWUoD'S GRUBBER.

out at the point; and thoy are secured at
any required degree of earth by am iron
wedge to each tine,

2418, Tho carringe consiats of the axle
d d, on which aro mounted the two handles
or levers ¢ ¢. Tho lovers are perforated
fur the joint-rod g, the position of which
in the fine-frame is such as just to allow the
extremitiea o to pasa the axle when the
frame is being raised or depressed. The
levers extend backward, and terminate
in sockets into whieh wooden helves are
inserted. The carriage is supported on
the hind-wheela £ f; and the fore-part of
the frame on the ecastor-wheel ¢, with its
shears k1, and crank-dever 2#n. The
connexions between tho carringe and
framo also form the elevating apparatus,
by which the tinc-frame is moved up and
down in positions always paralle] to the
horizon.




2419. In working the machine, it s re-
qunitite that the conductor have it in bis
war to regulate and preserve a uniform
epth for the Lines, and to be able to with-
draw the fines from the earth. 'To so-
complish this part, the connecting-rod &
has emall mertices in ik, to the number of
6 or 8, at cloce intarvale. A nut or
flide-box ¢ is fitted 1o elide eanily upon
it; and it can be fixed at any point by
dropping s pin through this and any re-
quired mortise. The bridle & »’ consists
of two similar parts. The handle v 2 =
is made of ench length as will hring the
eye w within reach of the conductor—hnt
it cun be shortewed or | ned at plea-
sure; aud th¥. iz dore to make the eross-
head full ¥.. behind the end of the connest-
ing-rod v.ben the tines are in the ground,
which tous lock them that tbey camnot
rize ort of the ground, although, from any
mall.rmation o?othe tines, the{ might bave
a endency to do a0 were this Jock not
anplied. while the tinea presorve their
due form, the lock is not required. A pro-
longed screw-nut at p is also put npon the
handle; and when the tine-frame is raised
out af the grannd for travelling, the nut is
adjusied to fall in before the checks of the

Fig. 216

THE DUCIE

which the machine js armed. The frams
thns construeted is monnted on two high
wheels d d, which support the body of the
ting frame ; and the front or apex of the
frame is supported on the double castor-
wheels ¢ ¢, which are mouuted on a re-
versed T-form axle, to the stem of which

PRACTICE—SPRIN{:.

stays at p,endthus keepas up thetine-frame
:ithouﬁ the continued aid of the con-
uetor.

2420, Ducids Grubber, or cultivator,
the production of Ear]l Ducie, is based, in
its construction, on the jmproved form of
Finlayson’s and of Kirkwood's grubbers.
In this cultivator we have the high wheels
raising the tine-frame to & height above
the surface of the ground that must greatly
prevent the choking of the tines in foul
land, by the aconmulation of roots about
their neck ; and this is further secured by
the corvature which the . The
castor-wheel in front, being double, is an
improvement on the crank-lever and
shears, and decidedly superior to them;
and the a tun for elevating the tine-
frame exlibits a fine mechanical taste,
though the application and arrangement
of the screw, the wheel and axle, and the
levers to effect the purpose, is perhaps an
examnple of too much elaberation for the
particular case.

2421, Fig. 216 is a view in perspective
of thig implement. It consists of a frame
@ a, which carries five tinea & &, &o., with

e . emE
i o R
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CULTIVATOR.

%, the dranght-shackle ¢ is applied in a
permanent position, eo that the shackle
and etem shall turn together, and, by con-
sequence, the wheels also, forming thusa
castor-wheel of the most perfeet desorip-
tion, The clevating and depressing of the
tine-frame is nccomplished by a very
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beantifol combinatica of parts, 'When the
tine-frame is to be raised, the winch-
havdls 5 is ivrned, by a sufficient num-
ber of revalutions of the serew ; and b
reversing the motion of the winch-hand

m, the frame is lowered —and these move- -

ments will be made with perfect aconracy,
preserving to the tine-frame & correctly
harizonta} position at any height within
the rauge of its life. An index is attached
tn the main axle as seen at p, which is
divided in the proportion of inches in
depth of the penetration of the tinez; hut
this is one of its least important points,

2422, The weight of the cast-iron grub-
bers may be averaged at 10 cwt., and
their price at £15.

2423. The aetionof any of these grubbers
in the soil ie to stir it effectuslly as deep
a8 their tines descend, and at the zame
time retain the surface seil iu its exist-
ing position—an operativn which bestows
the softuess of a ploughed surface, whilst it
preserves the original upfler surface dry,
which the plough cannot do. Thisadvan-
tage is especially appreciated in early
spriug, when it is precarious to turn over
the soil with the plough; and should rain
follow, the land would bo easily maeds mnch
wetter, and worze to work with any sac-
ceeding ivaplement, than if it had not been
ploughed at sl

——ensiiSl ¢ @ ¢ B

STEERAGE
HORSE HOE

from

*The Baok of the Farm”
by

Henry Stevens

4100. There are many forms of horse-
hoes for cleaning the ground between the
rows of comn, and porhaps not one dis-
plays so much ingenuity of construction
as that of Mesgrs Garrett & Sons, Leiston
Works, Suffolk ; but as its construe-
tion necessarily enhances its price, I have
seen no cheap one please me ap much as
the ¢ liorse-hoe conirived by Mr
William Smith, Northampton. It is
shown in perspective in fig. 353, where
a a is the framing, which also constitutes
the horse shufta, supported on iron brackets,
which in their turn are supported on an
iron nxle, &, as high as to permit the crop
hoed to pass under it. The nxle, bent down
at both enda, worke it the wheals, ¢ e
These form the carrisge portion of the
machine. The hoe consists of = bar d,

Fig- 353,




whick bears the shanks o, of six trian-
gular deek-footed hoes, or shares, made
to embrace aa rowa of corn, at the
ordinary breadth of 7inches asunder. The
bandles, £ 7, by whioh the driver guides
the hosa the centres of the rows,
are attached tothe har d. The carriage
and hoa are connected by means of the
rods ¢ 9, which, at une end, are attached
to the handles £, and at the other linked
on by eyec to books in the hind part
of the brackets, which sapport the frawing
or shaftsa @a, The rods ¢ are strength-
ened by others, passing under the bar d,
and welded at both to the onder part
of 9. When tke rows are placed wider
than 7 inches, the axle is expnuded to
the requisite width by being slipped out-
wards th the eollar, and fixed at suy
given width by the pinching sorew at b

4101. Fig. 354 representa two differ-
Fig. 354.

LONG AND SHORT SHARES FOR TRHE LUOASE-II)E.

ent sorte of shares wsed in this hoe, one a,
heing the ordinary one for narrow rowas of
7 inches; the other, &, to answer tho broad-
est width of 18 inches. The latter con-
siste of a long rectangular foather attached
to each shank pl in & diagonal dirnc-
tion scroes and moeting in the econtre of
the drill. The isclination of their edges
allows the shares to clenr themselves
of the eoil while they are catting the
weeds poder the surface.  Having the bar
d a5 long as the width to which tho
axle may be expanded, the requisite
shares might then beaffixed to it, required
to bee the nomber of rows determined on
—and thos the hoes way be increased
in oumber from & to 12, and the breadth
hoed from 3} to 7 feet; but from 4 to 5
feet in width is the best one for doing the
work quickest and most effectnally. To
obtain that distance, 8 hoes at 7 inches
wide give 4 feet 8 inches; 6 hoes at 9 inches
wide give 4 feet 6 inches; and 6 hoes set
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at three doubles as 5, at 18 inches wid: give
4 feet § inches. The pricea of this horee.
hoe, at thesa respective widths, are—with
6 hoea, £4; 8 hoes, £4, 10s.; snd 12
hoes, £5, 10a.

4102. In using this hoe, the horse is put
into the shafts a, fig. 353. The driver
holds on by the bandles £/, and steers the
haes along the centre of the rows £, which
he is enabled to do by the movement of
the rods ¢ upon the hooks attached to the
brackets at @. Bhould the horse swerve
from the row he walke in, the driver
directs the hoes in their rows, untii
the horse regains his former track. A
stendy horso will not leave the row he
is placed in, from one end of the landing
to the other, and anly a stendy one shoul
be employed in sueh work ae hosing. A
steady man, to steer the hoes, is as requi-
gite a9 o steaday horss, etherwisc careless-
nesa will send the hoes through the rows
of coru plants, and cut them through as
well as the weeds,

4103, In 1848, Dr Newington of Knolo
Park, ncar Tunbridge Wells, the inventor
of the dibble, fig, 292, introduced to publio
notice a hoe, which he names a cultivator,
for weeding and atirring the ground be-
tween the rows of corn. 1Tt cousiats of n
shaft with a eross-handle at one end, and
at the other end a sbarnik, 1o which is at-
tached a head, into which three or four or
more shares are inserted at shiftable dis-
tances, corresponding with the width of
the rows to be hoed, from four to eighteen
incher apart—taking at one time {wo or
three rows of the smaller distancos, and
ono of the laxger. The instrumentis drawn
through tho ground by the force of o man,
who 18 equipped in 8 canvass jncket, to
which is leoped a belt, by which he draws
by the cross-handle. T have not seen this
implement at work, but the inventor
afirms that “a2 man can do two aeres
a-day with great ease; that is to say, stir
and hoe an acre, from three to four mches
deep, five times for 5a., much more effectu-
ally than by the present mode of hand-
hoeing, and at one-fifth the expense.”



SCUFFLER & HORSE HOES

from Henry Stevens “The Book of the Farm”

8250. Horse-hoe or Scupfler. — The
donble monld-beard plough, fig. 209, is
convertible inte a scuflling or cleansing
plough, or horse-hoe. 'Tn effect this, the
hivge-pins of the mould-hoards are with-
drawn, and the mould-boards removed,
when the implement represented by fg.

262, is formed ; the portions of the beam
and bandle being eut off, and the remain-
ing portion of the beam is 4, and of the
haadles, are d &, exhibiting also their june-

: Fig. 262

THL BADY OF THE DOUBLE MOULD BHOARD ALTERED TO A BCUPFLING FLODGH,

tion with the tail of the teum. The body
frame e ¢ is of an irregular riomboidal
form, whereof the frout bar d forms tho
shield, and the lower bar, the eole-shoe m.
The two wing bare g g are jointed to astud
that projects from the beam on each side
ot & A quadrant bar /is attached to the
two atilts at f; and the ends of the wing-
bars, baving & mortise formed to receive
the quadrant, are moved uﬁou thia to any
required width, and secured hy the scrows
$i. A second mortise is punched in each
wing-bar to receive the scufiling couiters
A &, which are thinned off to a knife-edge
in front, and bent inward below till the
points etand 8 inches to the right and left
of the shanks, A double-feathered ehare
¢ is fitted to the bead d of the body-frame,
which completes this simple lorse-hoe, and
the change fron: the one state to the other
is eﬂ'ecloﬁain afew minutes, for, in reluro-

ing it to the double mould-board etate,
it is only nece to remove the scuf-
fiers gg and AA, anrd the feathered share e.

8251, The effect of this horse-hoe in the
soil is to looeen the carth between the
mws of drills, or, if foul, to uuder-cut all
the weeds that exist in that space, or to
anch brendth as the two ecufflers 4 4 may be
set ; the upright part of these couliers per-
forming a species of paring along the
gides of the two contignous rows. If the
land is in good order, and tolerably clean,
stirring it with this scoffler will be suffi-
cient ; but if overrun with weods, one or
other of the drill-larrows or grubbers
will be found ueocessary to provent a ve-
vegotation of the weeds,

3252. Tig. 263 exhibits Mr Wilkie’s
horse-hoe with parallel motion, in which

Fig, 263,

=
e !

WILKIZ'S HOHSE-HOR WITH PARALLEL MOTION.

the two back tines have their tails jointed,
at a b ¢ d, to two traneverse ol bars,
which traverse to a smail extent apon

pivots placed in the middle of their length,
attached to the tail of the beam. By the
wotion of these, a perfect paralleliam of the




THE CULTURE OF THE TURNIP.

tines ia presceved, capable of being ce-
cured ai any required width by pinohing-
scrowa. Thix ia the most perfoct mode of
adjnstment for the tines of a hoe of this
constrietian—three-tined—but it does not
apply to those of more than three, and is
Eerlnps too refined for o field implement.

be sel{-cloaning form of the tines has been
adduced in favour of this implement, but

the form that may be useful in @ great
field-grubber is not applicable to an im-
plement auch a8 this ; for it seldom ooours,
end ought never to be the case, that a
drilled green crop is 8o overrun with weeds
a8 to require a self-cleaning tine.

8253. Thecommondrill-grubler, g, 264,
is alight and oonveniont implement drawn

Fig. 264.

THE COMMUN DRILL-GRUBBER,

byone horse. It coneists of a central beam
a & ¢, the nack part of which is bent n
warda, and punched at the front for the
of : ed’stem of tl]?e wheel, The
win cal e tines g ¢ g,
6 in number, and t.ll.:;"r contral beam ear-
ries the front tine at 5. Tho wing-bars
are each furnished with a quadrant-bar
riveted into the wings at 4 d; the tail of
the quadrants, passing through the mortise
at o, are sponred by a pinching-scrow fis-
ing the winge at any roquired width, The
wing-bore are oxtended ward,and bont
upwards to form the bandles ¢ ¢. To the
point of the beam is affixed a simple bridle
S with a croes-web and shackle, giving a
emall range of yoke right and left. The
front wheel, whose office is to te the
depth of the grubbing, is asually 8 or 9
iuches diameter, aud the tines g are forged
with duck feet alightly pointing forward,
In many localities this implement is used
for all the purposes of horse-hoeing, ex-
cept tho &rm of paring or of earthing
up ; and, having cheapness as well as utility
a8 a recommendation, it is very generally
spp.mret_i of. It is, however, subject io
variety in the differentdistricts where it is
employed: in some it is shortened to 5 tines,

in others lengthened ont tc 9, and in many
cases the tines are plain-pointed. It 1s
frequently also made with the tines stand-
ing in a zigzag position; hut, excepl in
the second pair of tines, this iz of little
importance, as those behird the second are
sufficiently apart to prevent them becom-
ing choked with weeds. The price of thia
grubber is about £2, 10s.

3254. In this oloss of implements, we
find a very Landsomely conatructed one,
known as Wiikis's dritl grubber and har-
ro10, which is represented in fig. 285. This
implement is constructed with a beam 2 3,
and a pair of bandles ¢ ¢ atiached to the
tail of the beam, one on cach eide. Ithes
no proper body-frame, but is merely. a
ekeleton, the grabbing parts of it being the
three tinesor coultorsd ¢ £.  The foremoat
one disset in a coulter-bex in the beam,and
terminates in a double-spreading feather
or duck’s-foot point; the two others, ¢ and
J»are continuations of the two wings, which
are capable of adjustment by the quadrant-
barg. The effect of the tines on the soil
is somewhat similar to that of the gouffler,
fig. 262, paring ond undercutting ; but
the implement i farnished with an appen-
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dage in the aitacked G-tined barrow i,
which enmpletes the operation et one turn.
The barrow ia capable of adjustment to

PRACTICE—SUMMER.

depth "y means of its suspenders, and to
breadih by means of its two small quad-
rant-bars. The regulation of depth is

Fig. 265,

WILKIR'S DRILL-GRUBEER AND HARROW,

aided by the wheel Z hung in the shears =,
which is jointed to the beam at @, and to
which also is attached a shackle and hock
@ for the draught. ‘The price ia £4, 13a.

a255. In etifl scils, the broad-feather
shares will with difficulty be kept in the

und ; and, from their great lengih and
ﬁ::adth, will have the effect of consolidat-
ing that part of it which they pass over,
into a hard ermst. The barrow is an im-
portant part of the implemeont, but adds
considerably to the draught ; and the im-
plement, upon the whole, is teo heavy for
one horea being able to produce efficiont
work with it. By lightening the entire
structare, and altering the furn: of the tine,
it might be rendered a very useful hiorse-
hoe.

3256, A plonghman ia set to work the
scuffler, fig, 262, and he takes one of his
liorses while the other one iz resting, each
boree working one yoking every day whilo
at this work. On farme having a lar
breadth of turnips, two scnfilers m
thus engagom.s t!;}el wgo;k of‘tzcu inﬁ
7] com to ploughing, the age
hur;.:,y or mares suckling fo:fs, are em-
ployed at it. Shonld the companion to
the mare with foal be a horse ora mare
withoot a feal, the mare and her feal are
sent to pasture, while her companion works
all theday. Thesteadiest horses, in what-
ever rtate they may otherwise be, should
cnly be empla at seuffiing, else by
onsteady walking the implement may
cut up the i]:.:]h right left. The
plougbman should provide double reins to
the borse. In seiting the wings of the
acuffler, the coulters should be brought to

pare the soil from the plants a5 uear as
possible without touching them, and she
drier und finer tho state of the soil, the
neurer they may work to tho plants.
In rongh and damp scil, the clods, rained
and disturbed by the coulters, will be apt to
fall opon tho plants when the coulters are
p toonear tothem. In scufiling turni
the plowghman requires to be conatuntly
ou his guard, to guide the imploment in the
middle space between the row of plantaon
each eide of bim; and on onteriug and fin-
ishing every landing, he should tuko care
that the horss dues mot tarn too sharpl
upon the bead-ridge, and cause the coul-
ters to cut off somo of the plants from the
ends of tho drills, Bcufling admits of
walking at tho rato of three miles in the
hour or more, and is a very expeditious
process, when the land is pretty clean,

3257. The scuffling having cleated part
of the ground in a yoking in advance, the
singling is ready to commenco. Tho im-
plement used for singling turnips ie repre-
sented jn fig. 206, nnd 18 named the tur~
sip-hos. It consists of & thin iron plato

Fig. 266.
b e —

THR TURNIP OR HAND DRAW-HOR.

a, faced with steel 7 inches in length and 4
inches in breadth, with an eye &, attacbed to
itaupper edge to receive tho shaft ¢, ueually
made of fir, to make the implement aslight
in_baud ae possible. The shaft should oot
exceed 3 feet in length, though in some
parts of the country it w 44 feet, whilst



CULTIVATORS

by W.J. Malden,

from

‘“The Standard Cyclopaedia of Modern

Agricalture™, 1909
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Cultivatore.—Improvement in agricultural
ma.ehinar[v.;s a8 well marked in cultivators as
in any clasa of implement. The past century
has witnessed the transitien from the wooden
trame to the iron frame and to the steel frame,
in fact to the all-steel cultivator; while the
effectiveness and diminution in draught have
been vastly improved, and coltivation rendered
more easy and far less expensive. Cultivators
are ordinarily regarded as being included in
those implements which are used to perform the
heavier acts of tillage, and a distinction between
them and harrowe is that they are generally
earvied on wheels, whilst harrowa are wheelless;
the one being carried on a wheeled frame, b
which the depth of the work can be regulatm{
and the other without wheels, relying entirel
on ita weight ta force the tinee into thu groun
Modern introeductions have, however, somewhat
disturbed this classification. Ditferent nomen-
clature is employed in different parta of the
country; and what is a cultivator in one, in
another may be & scuffle or scuffler, scarifier,

ubber, drag, shim, &e., while the smaller or

ighter ones are known as wheeled drag harrows,
shims, nidyats or nidgeta, &c.
he earlier wheeled cultivators, in spite of
their wheels, depended largely on the dead
weight of the heavy frame to force the tines
into the ground, in fact heavy weights were
sometitoes laid on them to make them face hard
work. This was because it was not realized
that the pitch or angle of curve of the tine to
a great extent controlled the ease with which
the tine could enter the ground; in fact that a
well-sot tine would naturally draw inte the eoil
almost independently of, or at any rate with
only a emall amount of pressure. ere proe-
sure is depended upon there is necessarily more
friction below than where a tine merely draws
in, consaquently the druught was very heavy.
gradual development of the cultivator is
interesting a8 showing the progreas and improve-
ment in mechanical methods and construction.
‘Whereas twenty yenrs age the common culti-
vator or dag employed in Wiltshire, Hanta,
and adjoining countiea with chalk eoils, was
made with & heavy wooden frame, with tines
et in holes bored through the frame incapable
of being adjnsted as to width, and with practi-
cally no mechanical aid to alter the wheela to
adjust the depth of the tines; with no provision
to lift the tines without lifting the whole imple-
ment; and with tines which were only very
slightly curved to face the work: now the
modern spring sickle-tine cultivator possesses
powers adlj;ushnent quickly and easily mani-
pulated, with corve tinea set so a8 to aveid
under friction, reguiring but a small weight to
force them or draw them into the ground. Cul-
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tivators on better lines than the one first de-

acribed had, however, been available, and hed
been fresly used in many di and some
had attained much efficiency. Aa . Age a8

1824, Finlayson brought out a curved tine cul-
tivator on three wheels, the front one having
an axle mountad on a bell-crank lever, to rnise
the fore while the hind wheels were raised
by a rack and pinien. This may be od
as the firat stride fram the old type.
Scoular soon hﬁroved this by mounting all
the wheels on cranks, operating them with
one lever. The cranked axle was intreduced
in 1843, and Colenian and Morton made
cultivators which were held in high esteern

throoghout the latter half of the 19th century;
was and the shape and pitch of E{e
tinea were distinctly and the means of

adjuating convenient. is type wag copied con-
siienﬁg by other mnufa.emrs, on the

Martin's Cultlvater ax & Theee-fure~w Ridger

whole the cultivation was satisfactory. The in-
troduction of the modern sickle tine by Mesars.

y Harria in 1893, and in more rgid form
by Mesers. Howard at the Leicester show of the
Rayal Agricultural Society, however, opened up
a new erdg in cultivation, and the ativa.utage of
this type very quickly became recognized, and
now it may be held that in both heavy and light
cultivators all other types are supe . A
somparison between the cultivators exhibited
not many at the Royal Agricultural

Saciety of England show and those now ex- | placed

hibited, affords a moet striking illustration of
the rapidity of the change, and is only equalled
by the change in type of haymiaking machinery
which is now in pro, The work done by
the tine with a sickle curve differs widely from
that of previous shapes, for instead of merely
breaking a line through the soil, this form of
ting causes the soil te ride up the curve and
to be thoroughly inverted; the liveliness of the
work from this motion, and from the vibratory
action of the spring tine, gives the land a most
effective working, and whether applied as a
cleanin zgmtion or in the preparation of the
saedf;g result is far superior to the older
met

The sickle-tine cultivator may be divided

into three g: (1) the rigid, or nearl
which is Mmle 103 hreaknignlg up very {asla

Cultivators — Culture

soil, or for stirring ve roulgh land, though it
does work w] enra_nd ies in a finer con-
dition; (2) the spring tine, in which a lighter
and more vibratory tine is used, and & lar
number of tines are inserted in a given width;
{8) sickle-tine harrows, that is cultivators with-
out wheels, made lighter for finer work. The
heavieat cultivators are made with steel tines,
iving & certain amount of vibratory action, but
ﬁe more advanced bave a sgringe:ttachment
to the frame which supplies Further vibration
and retraction; but the piercing of hard grourd
is ensured by the spring having a limited yield,
so that the tine is brought te rigidity against
the frame when this point is reached. A colti-
vatar of this type is convertible into me oy forms,
and with slight alteration of parts, or with ad-
ditional attachments, may perform many kinds
of operations. The points are changeable, and
may be uged in various widths from plain pointa
to broadshares cutting the whole
of the ground; the tines may be
altered in position to grub Letween
rows of root crops, beans, &, and
act as horse hoes or plain grub-
bers; moulding bodies may be at-
ga.ched 80 as to form threg ridgers
VL PUWWES U LIARG ) AUl 4 WL
box may be added to make an
efficient broadoaster: with these
attachments a very economical
land - working outfit may be we-
cured, securing high efficiency in
gvary section of the work. The
lighter forma of wheeled culti-
vator are genmll');enmde in sec-
tions, each section being controlled
some form of spring to regulate
pressure on the tines. Thess
cultivatore also can be fitted with points of
varying width, according to the nature of the
work done,

The Norwegian harrow or donble rotary har-
row in a cultivator of distinct type. Two barrels
or drums, one hefore the other, are auspended
from the freme, which ias carried on wheels.
The barrels act aa epindlea pleced at right
angles to the line of draught; eprockets taking
the forr. of slightly curved tines are thickly
placed about the barrels, and the barrels are
80 mear to one another that, aa they
rotate, the tines of one barre] through the
interspaces of the tines of the other. tary
motion is given to the barrels as the implement
is drawn forward, and both a clod-piercing and
soil-etirring action is produced; the teeth on
the first barrel are naturally making an upward
motion as those on the hinder one are comin
down, therefore weeds which have been picke
up by the one are cleared off by the other. The
impiement possesses useful features, but the
modern cultivators are generally more service-
able. fw. 2. %]
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CULTIVATORS--I

s, Juck's Five-tined Drsill Grubber. 2. Ball's Seuffier, 3, Wallace's Universal Cultivaton
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CULTIVATORS—T1

NICHOLSON'S SPRING STEEL TINE » HERCULES" CULTIVATOR
iHeavy Pattern)

MARTI
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Contrasting styles of implement and motive power used for rolling. The team of oxen are equipped with the

old wooden yokes, and the driver and his boy both use goads. These photographs are from the collection at the
Musewn of English Rural Life, Reading.




p— HARROWS |

Dbl Joivited Harrow Tmproved ivrow 9/ tirnrton. Zaryow
T
A48

Fog b trawe Sareow

In this early illustration (Loudon, “An Encyclopaedia of Agriculture”, 1815) all but one of the
harrows have wooden frames. Even the iron harrow is built in the same style as the wooden imple-
ments — contrast it with the light frames on page 54.
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HARROW

from

“The Rural Cyclopaedia™
J M. Wilson, 1847

HABROW. An implement of draught, for
palverizing soil which has been stirred by the
plongh, for disengaging from it the roots and
lower etems of weeds, for thoroughly intermixing
its component parts, and for covering the sown
geeds of cultivated planta.

Tie History of the Harrow~-The harrow im-

mediately succeeds the plough, both in the na-
tural order of description, and in the umes to
which it is applied. But—except that interme-
dinte cinsses of imploments, such as brake-bar-
rowe, revolving-harrows, scarifiers, and cultiva-
tors, more or lesa combining the action of the
harrow with that of the plough, have, in modern
times, been invented and multiplied—the har-
row continues from remole timea to be a very
simple implement, while the plough has entiroly
relinquished its ancient (orms, and has under.
gone thousands of transformationa and improve-
ments. The complicated ploughs of the moderns
have no resemblance in form, and exceedingly
little in action, to the rude machines with which
the ancienta scratched the soil, rather than tilled
it,—and the best ploughs of the present day, in
some districta or for some purpgses, widely differ,
in several of their prominent| characters, from
the best ploughs of other districts or for other
purposes; hut all the ordinary harrows of the
moderns closely resomble the harrows depicted
on auncient medals and sculptures, and mny be
regarded, not only as very simple, but as essen-
tially imperfect.

The earliest or rudimental form of the harrow
waa probably a etiff, spinous, ligneous plant, of
medium character between bush and tree, either
a common hawthorn or any plant of similar size
and habit, g0 cut, lopped, and pruned ne to lie
flotly on the groucd, and make o great number
of somewhat deep parallel scratches; and this
rudest of all forme of it ia still used in soma of
the cultivated paris of Asin. Another early
form, also rudimental, though less so than the
preceding, consisted of branches of stifly ligne-
ous trees, 80 dressed and fasténed together that
the stumps of their spray asud branchlets acted .
on the soil in the manner of tines ; and this form
of it in still used in some parts of Russin. DButa
third carly form——so early as to appenr figured
on auciont monuments, and to identify itself with
very andient practices of proper cultivation—
consisted of a woodon frame of bars and cross-
bara, with projecting teeth; and though both
the frome and the teeth of this were of wood,
whila the teeth of most modera harrows and
both the teeth and the frame of othsrs are of
iron, it embodied nearly all the principles on
which the barrow continues till the present hour
to be constructed. Materials, weight, aize, and
mode of traction, indeed, have Lieen greatly va-
ried,—though more for adaptation to particular
soils and purposes, than with the design of effect-
ing any constructional imprevement; but—with
the exception of a change of form from the ree-
tangular to the thomboidal, snd of medifications
of peveral kinds upon the form and colloeation
of the tines,—changes designed to distribute the
action of the implement more uniformly and
steadily athwart the surface operated upon—
and with the oaxception, algo, of brake-harrows,
revolving-harrews, and clod-reducing harrows,
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which, though retaining the name of the harrow,
baoth the structure and perform the work
of a higher and more complicated class of imple-
ments—the original, rade fenme-harrow exem-

ifies all the eame principles of power and me-
chaniem which characterize the several varicties,
light and heavy, wooden and iron, good and bad,
of our modern harrows.

The Mothods of Using the Harroe—One deiver
or warkman may employ either one horse and
ome harrow, ar & pair of horses and a pair of
harzows, or three horses and three harrows; hut
he makes thriftless work with oaly one harrow,
&ndl, except in mre instances or with harrows of
very light constraetion or smalley than the usual
gize, he has much dificulty in commanding more
- than three harrows. Three men are required to
drive three harrows when they are scparate,
while one man can drive them when they are
yoked together; and three harrews yoked toge-
ther can do as much work as four harrows in
four geparate yokes. “The reason,” remarks
Mr. Qeorge Robertson, “why two harrows nre
better in proportion than one, and threo than
two, is that a emnll pisce of land, at the extreme
diagonal eorncrs of the space covered by the
harrows, is insufliciently done, and must be over-
lapped the next time the harrows go round.
This piace Is to the came extent when one hor-
- row is nsed single, a2 when two or three are
yoked together. Thus, when one barrow is yoked
by itself, it will not sufficiently harrow more
than 2} feet; but two harrows together will har-
 row € feet, and three will harrow 10 foet equally
well. Fach barrow, after the first, adds 4 feet
to the space properly harrowed. Hence, thres
harrows in a set are beiter than four harrows
scparately, benides Tequiring one driver instend
of four,”

The workman in command of the team may
either lead the horsos, and walk before tho hay-
rows, or drive the hovsce by means of long whip-
reins, snd walk behind the hirrows. But, in the
former method, he cannot proceed as rapidly as
in the latter; nor can he as easily, or with as
little rick of a blow from the harrows, free them
from oceasional obstructions in the soil, and from
successive chokings with weeds. He ought, by
all means, to drive and walk behind; and he
maost ever ba ready, either with his band or with
a crocked stick, to lift or jerk the harrows eud-
denly up 30 as toliberate them from cbetructions
and accumulations.

When the action of the harrows is required to
no further an extent than a single turn or one
double tarn, they pass along the ridges; and
when it is required to the extent of severnl dou-
ble turas, they wmally alternate a double turn
along the ridges with a douhle tnrn actoss them,
and make their concluding donble turn mlong
them. A dingle tam is effected, when the
harrows proceed wpon ooe belt of ground and
return upon the adjacent belt; and s donble

HARROW,.
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tarn is effected, when they hoth proceed and re-
tum upon one belt. A single turn is commonly
sufficient ot the sowing of the smaller sceds of
grasses; one double turn or two double turns
are commonly sufficient to give the finishing
tilth to a piece of thoroughly summer-fallowed
and completely pulverized aoil; but several or
even many double turns may be required for the
reduction of ploughed grass land, fur the earlicr
cleanings of coarse and foul summer fllows, and
for other cases in which the ground is ndhesive
and matted with the roots and the decurrent
fibres of either weeds or gramineous plants,
Bec the article FPattow.

To prevent the injuriona el ct of the treading
of wet or finely pulverized soil by the horses'
fect, nttempts have been wade #o to construct
and yeke harrows as to allow the horses to walk
in the furrows. Bat though the attempts are
practicablo encugh on narrow ridges, they have
been found poesible only with complicated and
expensive machines on broad ridges. In any
ordinary instance of a farmer being obliged, in
an unfavourable geasom, to harrow the ground
when it is in a vezry wet etate, a beam may bo o
attached to a set of three, four, or more common
heavy harrows as to extend quitas acroes the
ridge, and to allow the horses to be harnessed to
the ends of it, and to walk in the farrows, But
both on nccount of the greater efficiency of the
harrowe’ action, and for the sake of preventing
injury from the treading of the horses’ feet, har-
rowing, escept in cmses of abzolute necessity,
Eught ahrays to be performed when the land ia

IY.

Al the preper work of the harrows, as may
readily be inferred from the lghtness of the
whole implements and from the comparatively
alight hold which they take of the ground,
makes- but o very gemtlo ond cnsy traction for
the horses. Yot tho irregulnrities of thelr mo-
tion, the starts and bounds which they make
upon obstructions, and their alternations of
skimming lightly when free from acoumulations
of weed and rubbish, and of lumbering heavly,
when encumbered with these accumalations,
sometimes occasion considerable labour; while
the mere sinking of the horses’ feet in the soft
and palverulent soil is frequently 5o laborious as
to render the entire traction easier to a colt ora
light pony than to an ordinary farm-horse.

The amount of harrowing which can be effect-
ed in any given time varies with the condition of
the goil, the activity of the horses, the alertness
of the workman, and tha forms and combinations
of the harrows; and it is somewhat variously
estimated by leading agricultural writers of
Britain and the Continent. 8ir Johmn Binclair
eays, “ Io Norfolk, it ie the custom to walk the
horses against the rise, if any, and to trot them
back agnin in the same place ; the quantity done
in this way s about 7 acres per day. In Scot-
land, a man and a pair of horses will do o gingle

2
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tine, as it ia oalled, to the extent of 10 acres;
but if a double tine, only 5 acrez per day”
Veit estimates, for one horse, an 2verage of about
33 acres per day: and he elsawhere says that a
wan, with the wsual harrow, may go over from
4} to 5 acrea per day. Thaer saye, * The differ-
euce ia grenter in harrowing than in ploughing.
This arises rom the depree of carelesanees, and
the character of the implement, with which the
work is done. The round harrowing i the most
difficult; and 7 yokes,"” nearly 10 acres, * of
this iy the highest which & four-span harrow can
perform ; but on bending and grassy woils, onc
raust content oneself with 6 yokes. Ik even
barrowing, without the breaking up of clods, 9
yokes," 128 acres, * may be accomplished; and
in merely dmwing slong once, with one man and
four horees, from 1} to 12% yokes,” from 156 to
178 acres, “may he harrowed” And Burger
eays, “ When the hnrrow goes only once in the
same line, in a soil not filled with weeds or very
wmuch bound together, so many as 4} yokes,” 639
scred, “ may be barrowed in 9 hours,”

TAe General Sructure of the Harrow.—As the
harrow performs its work by means of teeth or
tines, pressed into the soil merely by their own
weight and that of the frame in which they are
| fixed, two prime considerations are the proper
 form of the tecth and the proper distribution of
them in the frame. Were the harrow intended
solely to drag up weeds and roots from the
ground, the Lest form perhaps that could he
given to the teeth would be that of a thin wedge,
tapering to the peint like the coulter of a plongh,
and, like it, inclining forward. But, although
this form might be the best caleulated for pene-
trating inte the ground, and tearing up the
roote beneath tha surface, it would not be so
well calculated for covering the cultivated seeds,
a8 one which should present a broader surface to
the earth, and o give a greater movement to the
particles of the soil. The wedge for this fattor
purpose, as well aa for pulverizing the clods of
earth upon the surfaceo, should got be thin hut
broad. In order, therefore, to adupt the teeth
to these different purposes, to the strength neces-
gary to be given to them, to the attrition to
which they are subjezt, and to the lateral or
shaking motion of the implement when encoun-
tered by cbstacles, the best form is one whose
borizontal section A ¢ &l Fig, 1, Plate XXV,
is a square, the diagonal of which is moved
forward in the line of the harrow's motion.
The teeth, however, must gradually taper to &
point, the fore-part being kept etraight; and
they are generally inserted into the frame work
with ‘arake,” ss it is technically termed, or
with elight inclination forward, so as the better
to insinuate themselves beneath the roots which
they are to maise to the surface, and to have a
tendency downwards rather than upwards, when
enconntered by obsiacles beneath the surface,
As to the distribution of the teeth in the frame
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of the karrow, they should mot be too closely
get, for then they would be costantly impeded
by the obstacles opposed to them; and, they
ought, also, to be so disposed in relation to one
another as to give all parts of the implement an
equal degree of linbility to obstruction. The
sumber of teeth, moreover, should not be too
great, because then their power to penstrate into
the ground would be dimiished, unless the
weight of the whole implement were increased
in a corresponding degree; and, lastly, their
length ehould not be greater than is necessary,
because they would not, on that account, pene-
trate wmore deeply into the ground, unless the
whole weight were also ingreased,—and they
would at the same time have a greater power,
when encountered by obstacles, to split the
frame in which they were fized.

The harrows repressnted in Fig. 1, Plate
XXVI, nre formed with a regard to these
general principles. They comsist each of four
bara of wood, A, B, C, D, &o., technically tetaned
bulls, and connected together by an equal nom-
ber of croes bars of emaller dimonsions, mortised
through them. The former of thesa bors may
be 2} inches in width by 3 in depth, and the
latter 2 in width by 1 in depth. The longer
bars are inclined at a certain angle to the smaller,
g0 a8 to form tha figure of a rhomboid; and
they have inserted inte them tha teeth at equal
distances from one another. This inclinntion of
the larger bars is made to be euch, that perpen-
diculars from each of the teeth falling upon the
line I K, drawa at right angles to the line of the
harrow's motion, shall divide the space between
each bar into equal parts; go that the various
teeth, when the implement is moved forward,
shall equally indent the surface of the ground over
which they pass. The advantages of this distri-
bution of the $eeth and position of the bars,
will best appear by comparing the harrows in
Fig.1 with those in Fig. 2. In the latter, which
represent the old and unimproved harrows of
Scotland, the bulls are not inclined, but are placed
nt right angles to the cross bars; and, in order
to diversify the trackas of the teeth, ench harrow
is drawn by its corner. But kere the teeth,
though at equal distances from one ancther, in
their several bully, do not equally indent the
surface, as will appear by drawing lines from
their different centres, parallel to the line of the
barrow's motion. This defect, indeed, conld be
obviated by attacbing the line of draught more
to the right hand: but then one of the corners
of the harrow would etill move before the other,
which is nn inconvenient position, and attended
in practice with certain disadvaniages,

The number of tecth in the harrow is wenty,
five being inserted in each bull. When two har.
rows, therefore, are employed together, the sur-
face of the ground from I to K is indented by
forty teeth, moving at equal distances fruni one
another, The teeth may eo project below the
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under earfare of the wacd, that the length shall
be ahont nix inchea in the hindmest row, and
shall incroase 1o aboot seven in the
foremost, whare the oblique position of the line
of dranght tends most to elovate the harraw. The
taeth, it han been gaid, sre generally inserted into
the fravoe, with a littls inclination forward. This
deviation from the perpendicular, however, if
made at all, should ba very alight, because it
renders the barraw more apt to bs impeded by
the weods and rubbish raised by the teeth, and
collecied in the angle formed betwean them and
the wood. The teeth are fixed in the bulls, by
baring holes with an auger of about three-fourths
of an inch diameter, and then driving the teeth
Groly throogh. The beat of the commen kinds
of wood for the bulls, on sccount of it being the
Least Linble to spli, is elw, birch, or ash, and for
the croes-bare, ash; yet the whole may be made
of wellseasoned iarch. The teeth, when thus
' driven into the buolls, will be retained with suffi-
cient firmnees; though, in the very Iazge and
beavy species of harrow calied hrake-harrow,
they should be further seoured by means of bolts
ot scyew-nuts.

The harrows referred toin Fig. 1, are connected
together by the iron hinges E, M, N, O, which
keop them at the distance required, and admit
either of rising or falling sccording to the ine-
quality of the surface. The method of attaching
the animals of draught, will be explained by the
apparatun representod in the figure, by means of
which, esch snimal musi exert an equal force in

i Here RQ, RQ, are the foremont slots
of the harrows, bare of iron passing through
the upper end of the bulls of each harrow. These
| hars have, on each side of the bulls AR, EF, a
few holea or notches, so situated that the line of
dranght may be chified to the right or left ss
may he required; and the staple P being the
point to which the moving pewer of the whole
(| machine is applied, it ia Important to secer-
tain ils preper position. In order to plave sn
equal number of the toeth on each side on the
line of 4raction, it is spparent that the point P
should be placed in the middle of the entire
breadth covered by the hatrrows. This, however,
would not be the true position of this point, un-
Joen each of the tecth were eo formed as to be
equally resisied by tho corth on each of its sides,
| Thus, ifa tooth, whose horizontal sectionisaded,
were so moved forward that, in the rectanglo c g,
Jm, g e, perpendicular to the line of tractiom,
should be grester than ¢f, then the impinging
earth would act with a greater force upon the
Jeft ihan opon the right side of the tooth, and so
tend to turn the whele harrow round the point
to which the moving power was applied. The
point P, therefore, could not mow be precisely in
the middle of the breadth covered by the harrowa,
but wouM ne¢ed o be applied 80 much more to
the left band as that the tendency of the imple-
mepts to tumn round should be counteracted by
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throwing mare of the space covered by them to
tha right hand gide of the line of traction. The
effect, however, produced Ly any particuiar form
of bhe testh will generally be slight, owing to the
limited worface which they present. But in
practice there ia found to he s considerable ton-
dency in this epacies of harrow to turn round
from left to right, arlsing from the oblique posi-
tion of the bulls. When any obstacla rnised
abore the surface of the gronnd strikee a bull, as
at ¢, the force ¢ s, which it axerta upon the motion
of the harrow, may, according to the Iaws of me-
chanics, be resclved into the two equivalent
forces r# and r# of the parallelogram ret v, of
which, the eide r¢ in the line of motion will re-
present the force of the obetacle in resisting the
advance of the harrow, and r# perpendicular to
7 the force operating to turn it to the right.
Wow, as there are not fewer than eight bulle in
the harrows, snd these of comeiderable length,
it ie evident that, in ground with any great un-
evimness of surface, there will be a constant
sucoession of strokes, forming a strong lateral
pressure on the left gide of the several bulls,
tending to push them to the right hand eide.
But the staple P, being nearly fixed in ita posi-
tion, while the hind part of the harrow may be
moved round, the effect of this pressure iz to turn
the whole harrow upon P asona pivet; and this
effect on very rough ground will be found so
oontiderable sa often to place tha bulls of the
harvow paralle] to the line of motion, thus causing
all the teeth In the same bull to follow in the
same track. Heneg, then, P is not » fixed point,
but varies with tha nature of the surface; and
henee means must be afforded to the driver of
shifting the point at which the draught is applied
to the right or to tho loft as may be required ;
and thess means exist in tho cross-bars RQ, RQ,
which pass through the upper end of the bulls of
ench'harrow.

The Varieties of the Harrow—The old quad-
mngular hatrow is represonted in Fip, 2, Plute
XX¥I,and has been almost sufficiently noticed;
though but incidentally, in the preceding section.
Its bulls, in general, are about 4} feet long, 3
inches broad, wnd from 3 to 33 inches deep; its
glota, in general, are 3 inchea broad end an inch
or seven-eighths of an inch deep; and its teeth
or tines copeist of malleable iron, and are 20 in
total number, or § in each bull, and each is about
10 inches in length, and projects from 6 t0 7
inches beneath the under surfoce of the buila
This variety of tbo harrow ja greatly infesior to
the rhomboida} variety; yet whenever it ie still
preferred, it may now, according to recent im-
provements, be made wholly of iron.

The rhomboidal harrow is represented in Fig. 1,
Plate XX VI, and has been very fully described

in the preceding section. The rhomboidal form :

of it is the chief instance of the only essentinl
improvement which has been made in the princi-
ples of the harvow eince the times of the ancients ;
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and thiz was invented, about 55 years ago, by
Mr. Low of Gordonbank, in Berwickshire, the
father of the well-known professor of agriculture
in the university of Edinburgh; yet, in epite of
its preat and manifest excellence, it came but
elowly into nse, end was not generally imitated
in the construction of harrows, even in the south-
east of Scotland, till about the third decad of the
present century~—The hinges of the comamon
forms of two mutvally connected rhomboidal
harrows, are adjustad together in close and well-
fitted joints, and have their tails prolonged in
a balt through only the first and tho second bullz;
but the hinges in the newest and most improved
forms of these harrows, as represented in the
fignre in our plate, have a wide-eyed single
joint in the one harrow, apd an arched double
joint of about six inches of span in the otherx, g0
i a8 to produce looseness and freedom of action,
and huve their tailz prolonged in bolts through
all the bulls, quite to the opposite sides of the
harrows, 80 as to contribute” to the increase of
both the strength and the eHiciency of the im-
plements, .

Since the rccenk extensive introduction of
iron into the manufactura of large and heavy
implements, rthomboidal harsews have very gene-
rally begun to be wholly constructed of that
material ; and in this case, they have fewer
slota and far more slender bulls,—and, begides
being more durable, and less liable to accidental
injury, they expose a smnller surface to the re-
sistance of chetacles on the ground, and perform
tomewhat more worlt in proportion to their
weight. These harrows are represented in Fig. 3,
Prate XXVI The slots ave only 3 in number,
and may be 2 inches broad, but need not be more
than § of an inch deep; the hinge-joints are form-
| ed upon elongations of the two end slots; and
| the bulls may be 4 an inch brond and I inch deep,
and r quire fo be swelled out at the mortises
for the alots and for the tines.

Baverel or even many varictios of Thomboidn!
harrows, with cither wooden or iron alots and
bulls, are readily obtainable from manufacturers
" of agricultural implements, and may oll be alike
efficient for different purposes or on different
[ kinds of land. One cheap apd emall variety,
with woodea slots and bulls, is made for garden
culture, with tines let in with shoulder and
plate, and fired angularly with nut and screw,
and eéo arranged as to cut tracks in paralle]
lines at distances of 2} inches; and a 14 Ib.
weight ig fitted to be uscd when 2 deep tilth is
required.

Armetrong’s patent four-beam iron harrows
exhibit & much wider deviation, thao the rhom-
boidal harrows do, from the form of the old
quadrangular harrows; yet they seem not at all
likely to come inte ench general use as the rhom-
boidal harrows, and may be ranked as a less ap-
proved, thoagh moch more curious, instance of
the one great feature of modern improvement
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on the principles of the ancient harrows. Three
of these harrows, linked together into one gang,
and adjueted to a single line of traction, are re-
precented in Fig. 4, Plaie XXVI  “Theoe har-
rows,” says the account of them in the Annual
Register of Agricnltural Implementa for 1844,
“are made in a poculiar rigzag form, by which
means the tines are so arranged that they can
cut a eeparate track from each other 2 inches
aeunder. They are made without the project-
ing corners, 88 in the old sort, allowing them to
fall into the hollow parts of the land much bet-
ter. One decided advantage they possess i3 in
the priaciple of draught, which is from a centre.
Upon the origiual mode of draught, the horses
draw from each end of the whipple-tree, so that
if one horse draws more forward than the other,
the harrows are drawn out of their proper track,
the tines being thus wade to follow each other,
thereby causing a total loss of horee power,"—a
remark, however, which, as may be scen from
the stntemente in the preceding scction, applics
very slightly, and sometimes not at all, to the
properly mounted and ottentively driven rhom-
boidnl harrows ; “but upon the new principle of
draught, let the horses draw ever so irrcgularly,
one part of the harrows is not more affected
than the other. The harrows are attached to
the whipple-tree by double hooks, which prevent
them, in rough ~ork ond in turning, from riding
on cach other, The teeth are made with & square
shoulder, and secured to the frame by means of
a nut and screws; consequently they may be
taken out and relaid, without the frames or
beame sustaining any injury. There are four
bows or elides on the top of cach harrow, placed
there for the purpese of removing them from
one field to another,” These harrows, both in
the variety represented in our figure, and in
other varieties of different adaptations and prices,
are made by Mr. John Howard of Bedford. One
of the other varietics is in all respeots the same
as that represented, except that it is lighter in
construction, and suited to sandy lande nnd all
other kinds of light edils; another has an addi-
tionnl row of tines and makes tracks at distances
of 13 inch; another has two additional rows of
tines; and nnother ig very light, and has a great
pumber of tines, and is adapted for covering in
small seeds, for following the drill, and for draw-
ing over crops in the spring, to destroy young
weeds, without injury to the cultivated planta,
One sst of Mr. Howard's patent iron harrows
are made with two beams to exch, and six bar-
rows to the sel, suitable for convex or high-
backed lands, adapting themselves, by weans of
an extra number of joints, much better to the
form of the land than when made wider, with
fonr or more beams, and having the whipple-
tree g0 made that the horzes walk up the fur-
rows; and another set—which he calls patent
drag harrows—are made on the same prineiple
as those represented in our figure, but much
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stronger, and made to draw backward or for-
ward, eo a3 to act in the former way like a
grubber, and in the latter Jike a pulverizer or
clod-breaker. Attempts, in chort, are made to
accommodate warieties of Armstrong's sigmag
hoarrows to the purposes severally of the gom-
won barrows, the light seed-covering
harrowe, the brake-harrows, and, in some degres,
the grubber and the clod-bruiser.

A registered expanding harrow, formed entire-
Iy of iron, was recently invented by Mr. Exall,
and made by Messra, Barrett & Co. of Read-
ing, and was expected frealy to adapt itself to
the unevennesa of the land, to admit of being
put to any width from 4 to B feet, to be very
esrily and readily cleaned, and to combine the
sdvontages of cheapness, portability, and durs-
bility ; but it hae not heen fonnd ¢o answer ex-
pectation.—Expanding lever- harrows were in-
wented and patentad by Richard Colman of Col-
chester, Sussex ; and were exhibited, of two sizes,
at the Highland Socicty’s Agricultural Show at
Dumfries, in 1845, and are noticed as follows in

the official Report of that Show: These harrows | be:

" embody two essential pointe—1at, The principle
. of their expansion, which is based on & strictly
- geometrical principle —that a parallalogram, di-
vided into any number of lesser paratlelograms,
by Limes drawn parallel to two of its contiguous
sides, will have these pmaller, cach exnctly simi-
Iar to the originsl figure; and whatever degree
of obliquity may be given to the greater, each
of the Jessar will undergo the rama chasge, pre-
serving the exact similarity of figure. 2d, The
harrows being supported on small wheels at-
tached to levers, whereby any degree in depth
of penetration by the tines is readily obtained
at pleasore, by changing the position of the
- lavers. The first property is an important one
as applied to the harrow ; and the changeable
rature of the parallelogram wien not tied by »
- diagonal, aa well as tha conslant similarjty of its
iotegral divislons, are very beautifully brought
to bear in ihis improvement. By tbeir means,
this harrow is capable, not only of making every
tine form » distinet line in the soil, like the best
kinds of cemmon harrow, but the distance be-
tween the whole of these iines can be varied
with mathematical exactness, both as to equalily
one with another and to extent of variation,
Thus, they will draw lines that shall be all four
inches, or all cne inch apart, or st any fractional
part of the distance between these; and the con-
struetion being effegted, the changes are pro-
duced by simply changing the place of & hook in
s chain. We have faw examples in agricultural
| machinery where s geometrical principle has
been so happily applied, and applied, too, to one
of the rudest of implemenis. The variation in
| depth of penctration scems also & considerable
wlep in the perfecting of this harrow, that being
& point in which aill others are defective. An
objection was made to the use of cust-iron in
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these harzrows; but the inventor stated that he
also makes them entizrely of malleable iron. As
there was no opportunity of testing thesa har-
rows in the field, it would be premature to pro-
uounce upon their preckical efficiency, thongh in
principle they are in advance of all others.”

The rectangular drill harrows are employod
chiefly in the culture of the potato; and are
drawn along the drills by one horse, and applied
in the early periods of the growth of the crop.
Their objcet ia to remove weeds and loosen the
soil; but they are often marred in their efficien.
¢y by baving too many teeth. No two of their
teeth should stand nearer to each other than 6
inches; and all aught to be so arranged as to
produce etreaks at regular distances of from 2 to
3 inchea~Thc triangular drill harrows are used
for the same purpose, and produce the same
effects, as the preceding, and differ fiom them
principally in form, and in the focility which
their inclined bars afford for keeping the teeth
well soparated, and for prodocing streaks at
every three inches with the least poesible nunn
¥,

Grasesecd harrows of various constructions
are used for covering grass-soeds and ciaver-
soedn, and sometimes for giving finishing turns
to the covering of grain-seeds and the polish of
the tilth; but they are often suporseded by the
commen pulverizing harrows ; and most of them,
even as expressly made for coveriug graes-socda
and giving a flnish to tilth, differ from ordi-
nury harrows only in being lighter and swaller,
and in having & proportionally larger number of
teeth. Bome warieties of gruss-seed harrows,
when intended for ssndy lands or other very
light lands, are made, also, with very small {eeth
of not more than 4 inckes in length ; and some
are made with wooden teeth.—The bush-harrow
is used sometimes a8 a substituto for the grase-
seed harrows, but more commonly far onutiously
¢leaning the surface of grass lands, snd for
harrowing in top-dressings upon grass, See the
article Busa-Hannow.—The fron-web barrow ia
6 recant, alogant, and very efficient invention of
Mr. 8mith of Deanston, for achieving the same
purpozes so the bush-harrow. It mainly eonsiste
of annular, cast-iron diecs, precisely similar to
cast-iron playing-quoits, wovea with iron wire
of abont one-fourth of an inch in diameter into
a flexible web of ahout one foot in breadih and
6 feet in length; and this web it eimply dragped
along the surface of the ground, and possesses so
free o texture as to keep the diaca in constant
play acd motion.—A set of four very light seed-
barrows, figured and described in Mr. J. Allen
Ransome's Work on the Implementa of Agriounl-
tare, is stated to have been invented by o friend
of that gentleman, ofter his observing the effi-
cient manner in which the seed-corn, in some
paris of Norfol, is covered by a common
wooden-toothed reke. The frames are parallelo-
gromic, and mode of ash, and &s light as possible;
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- the frame; avwdf the four harrows have jointly a
- pufficient breadth to cover a ridge of 108 inches,

| attached by the middle of their respective fore-

- implement is, that, whenever the one horse
- walke in even a nlight degree a-head of the
- other, all the harrows are so far throewn iute the
- diagonal as to make the teeth of the second,
' third, and fourth bulls pass through the same
- tracka as thoze of the first, and leave three-

.| bar of traction batween the first and the second
| bulls, and worked in a sot of .two, so Joosely

; wather class of varieties, of the common pulveriz-
- ing harrow, H is designed te reduce and pul-

- ghape, and i & eonsidersble number of different
! ways. One somewhat common, theugh rathor
. old-fashioned kind of it, is quadrangular, and
: hag € alots, & bulls, and 25 tines, with the per-

i brake-barrow ; and another though much amaller
; and quite recent class of impleiments, called re-
© yolving

o ——

8%0

the teeth of cach harrow amount to twenty, and
are made of irou, and project only 3 inches below

and are hinged together lengthwise, and are

enda to a single bar, which sxtends quite across
the ridge, and has its dranght-attachments at the
ends, 80 a8 to vequire the horsea to walk in the
farraws. Baot one eerious disadvantage of this

fourtha of the aggregate breadth of the ridge
nnharrewed.

The brake-harrow or break-harrow-—or as it is
sometimes shbreviztedly called, the brake or
break—ia mimply o large and heavy variety, or

verise any kind of rough and stubborn land, and
particularly any etrong cloy land, whenin too
ehdurate a conditivn to be subject to the teeth

of the common bharrow ; and it is made of either
a2 rectongular, a rhowboidal, or e triangular

forated bar of traction adjusted between the
endz of the second and the third bulla; snd
another kind of it, which some authorities allege
to exert a superior action, is rhomboidal, and has
4 glota, 3 bulls, and 15 tines, with the perforated

though finnly hinged to each other an oasily to
enit thempelves to the curvatures of the ridges.
But brake-harrows of all shapes and forme are
alleged by some good judges to be all alike offi-
cient, provided they be heavy enough, and have
tines of sufficient length and number, and proper-
ly aresnged. Brake-harrows of all sorts, however,
have become, in & main degree, antiquated—
partly from the snbduing and pulverizing effects
of drainage npon clay lands, and partly from the
extensive introduction of scarifiers, grubbers,
and other implements of facile and thorough
fallow-cleaning. A whole clss of implements,
with the true grubbers as their type, now com-
bine the action of the common harrow with that
of the plough, so as very efficiently to perform
the work which was formerly appropriated to the

harrows, combine in sorne degres the
pction of the hreak-harrow with that of the
scarifiers or the grubbers, See the article Grus-
peR. An impleraent, called a crosscutting har-
row, operating by means of three blades or coul-
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ters untting acrose the plough furrow, and de-
gigned to improve and reduce wcss-land, was
invented in 1822 by Mr. Brown of Carabus in
Ielay. See the article Cnosscurring

A harrow of an entirely novel conetruction,
and of great promise in the estimation of the
judges, was exhibited at the Shrewsbury meeting
of the Royal Agricultural Scciety in 1845, by
Mr. George Edward Frere of Edinburgh, and
attracted much attention in the field. The off-
eial repart of it says:—* It iy called the Norwe-
gian Harrow or Clod-crusher, and was originally
imported from Norway by Mr. Frere; the one
under notice having been constructed, with
some chauges, by Mr. Richard Biratton, of
Bristol. The acting part of this implement con-
gists of a frame containing four horizontal spin-
dies, on each of which is fixed a set of cast-iron
bosses, with teeth projecting from them like the
rowels of 2 spur. These teeth revolve with the
spindles, those on cne spindle inter-working with
the others, so that they severally clear and clean
each other. The effect preduced is a remarkable
bruizing, crumbling, or disintegration of the
scil, without any clogging of the spikes, or poesi-
ble derangement of the working parts. The
weight suffices to cnuso the spikes to penstrate
to the required depth, which is also governed by
an adjustment of the wheels applied for travel-
ling tha implemwent, and for taking it out of
work when turning. But it acted quite as well
when divested of the wheels end of other pare-
phernaliz, wkich tended rather to embarrass than
assist its good action, Neither etonea nor sods
appear in aoy way to obetruct the working of
this eminently simple machine, the stones being
puehed aside, and the sods torn to pieces. The
force was thought to be less than that requived

to work & common et of harrows guing equal |

depth, and the effect in pulverization much
greater. It was tried on two different kinda of
w3, immediately after ploughing, with similarly
good results. To what extent this imploment
may nqt as a olod-crusher the judges connot eny,
as they had no menns of trying it; but thie dis-
linction may be drawn between it and such an
implement as Mr, Crosskill's, namely, that the
Norwegian harrow leaves the lund perfectly light
and loose, whilst the clod-crushing roller gives to
it firmnessand consistence. The judges awarded
to Me, Frere s premium of £10, and Mr. Strat-
ton obtained many useful hints from this first
trial of tue implement for its future improve-
ment."—Annual Register of Agricultural Tmple-
ments~Catalogue of the Ighland Society's M-
seum.—Transastions of the Ilighland Svelety—
Quarterly Journal of Agrieulture—J. Allen Ran-
somes  Imy s of Agriculture. — Sir John
Stnclairs Code of Agriculture—Goodrich Smith's
Economy of Farming.—Sir John Sinclair's Gene-
ral Report of Scotland—Marshall's County Re-
ports.— Mill ~ Low — Dogle.— Stephens—Sproule.
—Hnorlalge Socicty's F:rmer's Series.
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This page is taken from the 1903 catalogue of William Elder, of the Tweeadside Implement Works,
Berwick-on-Tweed.

GRUBBER HARROW,

The above represents my Grubber Harrow, whick is now so weil known that any
comment by me is unnecessary, being one of the best implements of the kind in the
Market. Heavy, for 3 Horses, ... . £4 00

Medium, for 2 Horses, ... 310 0

The above engraving represents my new General Purpose Harrows, which are made
of the best Steel and lron combined, and the Tines are made and fastened on a principle
by which there are ne nuts required, and therefore cannot get loose or out of order.
These Harrows are also well adapted for export  They are made in two sizes, Heavy
ang Medium.  Medium Weight, ¢ feet wide, ... £310 0

Heavry  do, g feet wide, ... 4 00

g ¢ © ¢ JES———

HARROW ¢rurs,—The purpose of this imple-
mont is preciscly that of the gardener's rake.
THE H ARROW The roki¢ is used to prepare a seod-bed or to cover

seed, In tho one case it operates by lringing
clads to the surface, that they may be broken ly
farthicr rakings or havrowings, orby the operation

from of the roller; by bringing weeds to tho snrface,

" , . " that they may be removed or burned ; and by re.
A Cyclopaedia of Agriculture dueing the swface of the land to tho tilth requi-
J.C. Morton, 1855 site fur the reception of the seed.  In the othor
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Plate XXVI

HARHROYS.

SAUNDERS AND WIIILLIAMS HARROW.
Herere Nreewe ool
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JIARROW.

case it acts by mixing the seed, if sown hroad-
cast, with that portion of the surface soil throngh
which the tceth penetrate; or if drilled, by
dragging down the sides of the little furrows in
which the seed is placed.  In both cases, the rake
is worked backwards and forwards over the sur-
face ropeatedly until its purpose is accomplished,
The rake consists of but one row of teoth, and
this to and fro motion is necessory to render it
cfficient. In the herrow we have not a ling,
but o surface atndded wilh tecth; theso are placed
far encogh apart to hinder the liability to clog,
which it would experience in foul or cloddy land
«—but they are in rows, frequent encugh to com-
pentate, in eome meazure, for cur inability to
imitate with this implement the to and fro action
of tho gardener as ke rakes the land, Te
armange the spikes in o sufficiently convenient
extent of surface frame-work, so that tho most
officient harrowing sholl result from drogging
it over the Iand, would seem an easy problom,
and yeb very wmany solutiony of jt osist, which
diffior very materially in their perfectnoas. Wo
Lavo socn a wooden fiame-work studded with ivon
teeth about o feot long, intended as n harrow,
which exkhibited the most cbvioua faults of con-
struction: the main beams of this framic-work, in
which the teoth were morticed, tending towards
cach other in front, se that the teoth were nearcet
togother where the Jand on which it was to oper-
ule was coarsest—and forthest apart where it
could act on the eoil, only after it had bean some-
what comminoted by the front part of the machine,
The converse of 1his would be nearer the just
arrangement 3 but in practice, whero noe such
nicely of fitness is possible, the even ond usi-
form distribution of the teeth is the general and
beitor mothed of arrangement. The frame-work
is made of cross bars morticed through longitu.
disal bars, whether of wood or of iren, tha lotter
being preferable; and these longitudinal bare, carry
iron teeth from nine inches to a foot long, either
morticed in and held by the meroe elneticity of the
iron, or fitled in by bolt and screw. These teeth
are placed so as that their edge shall go s, Tue
common rhambeidal harrow, representad ia Plate
XXV, illustrates the eommon form of the itople-
ment.  Each harrow here weighs about one ewt.,
and carries twenty tecth, each of which is there-
fure pressed with o force of about six 1bs. into the
ground, This is hy wo means sufficient to sink it
very deeply ivto the soil, and it is not, intended that
it should. The harrow is essentisily a eurfoce
machine. If it be desired to work the Jand to the
full depih of the ploughing, o cultivator ehould be
employed for tho purpose. The heavy drags, drawn

5

by four horses, or six, and even eight oxen, whick
are still to be seen in some English counties, aro
most waateful of power, The work which they
are performing with such effort might be equally
well oxecuted by o better implement, one of the
cultivator closs, with one-half the power. The
dravght bar, it will be seen, is atteched to the
common harrew, Plaie XXVIL., in frent by twe
chaing, which are attached to ono or other of the
beles in the pierced plato connected with cach
piece of the machine. According as it is fus-
tened to the right or left of this bar, the frame-
work which it drags will swing to the right or
left, and its longitudinal bars will be more or less
inclined across the line of draught. It would be
poseible to make such an attnchment as ehould
enuso theso longitudinal bars to follow cxaetly in
tho line of draught, and each tooth would thew
tollow in the track of the one preceding it. This,
howover, s of course undesirable, end so tho
attachment ia made at o point so much to the
right of this as to causc the longitudinat bars to
work sidewnys, cach of their teeth thue taking o
puth of its own. It is drawn by two horses, the
mab guiding them by reivs as be walks behind,
and attending to the conditien of tho implement,
lifting it, without stopping tho horses, when it
beeownes suddonly clogged with woeds or other-
wise, and clearing its tecth with his honds when
they require it on turning at the land’s end. A
man will, with one of thess imploments, which
eovers & width of about soven feet, and & surfuce
of twenty-four aquare feet, give rather more than
ten acres of land » single harrowing in ten hours,
The same form of implement is adopted in one
of lighter make, contnining, in shout ton sguare
fcel, as many ae eixty-four teeth or tines, cach
obout six inches long, The weight of the two
pieces in this ease ie about one ¢wt., onch tooth
being s rersed into the land with o foreo of
hardly two ibs. These light harrows aro for
coveriug grass and clover sceds.

The fault of thia rhomboidal form of the har-
row is, that however perfeetly in theory the path
of cuch toulh may be equidistant from that of ile
peighbour, in practice this is rarely the case, so
that the angular extremities of the framework do
not so efficiently oporote wpon tho land which
they pass over, as tho central port, which ia
paesed over by the whole depth of the machine,
For this reason, the modification of thisform of the
machine, mapufactured by Messrs. Saunders and
Williame, of Bedford, and represented in Plate
XXVI., is preferred by many, The somewlhat
zig-zag arrangement of parts causes an cqual
deptl of the framework to pass over every part




6 HARROW,

of ita track across the field. In this machine the
teeth are fastened by screws, which at the same
1ime hold together the croased bare of the frame-
work. The mode in which the parts of which
this machine consista are connccted is prefarable
ta that ordinarily adopted {bath are represanted
in the Plate), inasmuch ay, with perfect eecurity
of connection, it allows a greater freedom of in-
dependent motion among the parts, and this
is of importance to the eofficiency of the imple-
rooht,

Thefaults of the common harrow, independently
of ita form, ave that there are no means of alter-
ing it necording to the circumatances of the land
to be acted upon. I wore teeth in a given space,
and leas weight to force them irto the land, be
desired, another implement of lighter make must
be adopted. Mr. Coleman, of Romford, Eszex,
has the marit of having aitempted to it ana and
the ecame machine far all the differant purposes
to which the harrew is applied. His machize is
figured in Plate XXV, It consista of four ports
jointed together, so that thay may fold up like

rulers into an extremely narrow width,
or extend abroad over a considersbla surface—
the eighty taoth which it oarvies in the one case
acting as a very fine comb, and in the other as &
comparatively coarse one. Ita framework is at
the same time carried on dises or wheels, one of
which is represented in Fig. 522, where the
liver, jointed to the framework at @, which car-
riea the wheel, may be pressed dowa asud secured

Fis. 123,

ot all; or it may be fixed at such a height as to
permit the machina to exert its full efficiency.

This harrow is intended for three horaes, whose
draught-lars are fized in their position by the
relative distance of their points of attachment to
the main draught-bar shown in the Plate; and it
is obvions that upon their mearness or distance
depende the degree of collapse, and consequent
degree of fineness of the harrow. When very
near to ane another, tha chains connecting them
with the machine require to be lengthened, in
order to permit that retreat of those parts of the
machine which ensues on itz collapse.

As regords the prices of these machines:—
The common heavy rhombeidal harrow will cost

The h};}l;tpmrahautah. £3 0 .0

grass-seed harrow abont.................. 2 29
Saunders and Williams', ...covoverveniimiimmanene 4 15 0
Mr. Caleman’s expanding horse harrow,.....eo.... 8 0 0

O without the wheels and levens, and Totoining
merely the expanding arrungoment, .......... 4 10 0
For covering small seeds, the roller merely is
often employed; but on implement which should
in a manner combine tho operation of roller and
harrow would be an improveinent for this purpose
upon either. Such o combination is offected hy
what is colled the web harrow, invented by the late
Mr. Smith of Deanston. The drawing at Fig, 523

Fig. 620,

m-‘l:a.t poeition by the pin at &, until the wheel representsthismachine asmanufactured by Messys.
¢is 6o far below the framework as to convey the | Cottam and Hallen, of Oxford Street, London.
machize without the teeth toncking the ground | It consists of an iven chain web, conmeetod to-
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gether by dises or quoits of iron, which, lying
chliguely upon their sides when in operation, roll
around, thus tearing and abrading the sarface of
the ground, and grinding the smaller elods, so
as to expose and disturb the surface to depth
enoagh to cover the amall sceds strewn upon it,
Tt in admirably adapied for eovering in grasa
seods—ibe grinding and ptmmﬂ,] aud ghallow,
th therough, operation of the implement,
bﬁ;ag.ugh about :fe exact resnlt that is Ptll::md

the robbing of their sidss against the land
as they revolve that thay ore especially wseful,
mere than by the action of their adges, though
that is also efficient to some extent. And the
efficioncy of the machine has heen inereased,

employed, The serroted
formof the dis¢ as no'v used
is shown at b in Fig, 524,
where the mode in which
these disea bind the whole
framework together ia alao
exhibited ate. Thiaimple-
ment coats from £4, 15
to £5 1%., covering
twenty.five square feet of

In the arlicle Orasses will be found an account
of the iments on the garmination of grass
seods, which, we beliave, led Mr,
Smilk to devise the abore machine
for covering them in. ¢ had long
been known to farmers that a large
proporiion of these small seede did
uotk vegetate, owing to the depth
at which the operation of harrow-
ing with the commen form of the
implement deposited them in the
land, and the experiments of Mr.
Sterling, of Glenberris, determined
the {act with precision, Rolling,
on this account, was often pre-
ferred to harrowing and covering
clover seed, and, in o moist seed.
time, answered perfectly. Ao instrument, how.
ever, which ahould nnite the process of rolliug
with o certain amount of that disturbance of the
soil produced by an ordinary harrowing, woald be
preferable; and this desideratum has been com-
pletely matisfied by tho web barrow, which we

owe to Mr, Smith’a ingennity, A wmuch smaller
quantity of sced than is now used will, if cov-
ered so that all of it shall gorminate, answer
the purpose; oll now wasted .will thus be saved;
and, no doub:, one of the chief merits of this
harrow lies in the great saving of seed which may
thos be effooted by ite wee. Any one who con-.
siders how many elover plants, for iustance, will
suffice to atock an acre, and what a vast number
of needs are contained in the twelve lba., or aven
twenty lbe. which are now sown per acre, will
edmit the great room there is for the use of some
contrivancs for avoiding the common waste now
permitted. It is culy fair to add that the bush
harrow—a framework of wood interloced with
thorns——forms a good substitute for the expensive
implement of Mr. Smith, It marely soratohes the
surface, aud so far gives the seed lying upon it
very shallow covering; but it wants the weight
which mokes the web harrow to compress as well
as abrade the aurfuce—both of which conduce to
ita officioncy. The bush harrow is the cheap,
less effective—the web harrow the dearer, but
more efficient implement for the purposo of sover.
ing amall seeds.

Besides the machines just deseribed as adapted
for acting uniformly on o surfate, implements of
the harrow kind, for merely stirring the sarface,
have been dovised, which shall act in lines aa re-
quired under the system of drill husbandry,

Here, for instance, Fig. 525, is o machine in-
tended for working down the drilled ridges under-
nesth which potate s¢ts have been planted. It
is used to remove o certain depth of #oil just
before the sheots of the potato come through, so

Fig. 625

i € i
needed by the plant, both
by making the ground which it has to penetrate
shallower, and by giving & fresh soft surface. It
is made in two parts, each being convex, and
about twenty-four inches wide, connected hy a bar
across them, which admits of their separation toa
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3 HARROW.

greater or smaller distanee, 8o as to fit the width
of drill ; and it ia drawn hy one horse, which walks
betwoen the drills on which it is to operate,

_Tl:e common {drill harvew, agatn, of which
Fig. 526 is plan and clevation, is intended to
stir the ground between rows of potatoes, tur-

uips, mangold-wurzel, &e. Tt is furnished with
handles, by which a presaure may be given to the
machine, and the teeth forced in to eny required
depth, and by which its course may be guided
withaot risk of injury to the plants, The teeth
ave fixed in side wings, db and e ¢, hinging to the
front of the framework at & and ¢, whose distances
from ono another i

regulated by the serew

shown at a in all three '

figures, whero tho mew & |-%
thod of widening or ) et ——
making it norrow, ac-

T aeies  tw Bl DR

ness 0? the rowe bo-

between drills where the horse lios (sec Hoe) haa
already been in operation,
- The driil harrow ususlly costs from £2, 25 to
£2, 10s.

We have yet to mention and deseribe an
implement which Ias reccived the namne of the
Norwegion havrow, It is not, however, properly

Y i)
L
Y]

marmmm e amp e

o i 8
7

tween which it is to

aet is also shown. Tle
handles are fustened to
the central part of the
framework at g ond &
and ot 7; this central
part also carries two
of the nine teeth on
which the efficiency of
the machine depends. The dimensions of this
implement may be guthered from the scale of feet
ond inches given with the figpures, It is intended
to stir the land and lcosen the weeds in the spnee

speaking, o harrow, notwithstanding its name, It
consiats (see Plate XXVIL) of a framework car-
ryng three parallel axles, on which are a number
of rowels, each having six radisting prongs, six
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taches in length. This framewark is slung from
ancther, which travels on wheels; nnd by means
of an elevating apparates, represented in Fig. 527,
where the implement is shown in two different
pesitions, as in the case of the figures illustrative
of the article CrrTIvaToR, the whole may he raised
or lowered, lified so far ag that the machipe tra-
vels independently upon its wheels, or lowered so
far as that it travels wholly on the rowels, In
the figore it will be seen that by turning the
handle f the screw fe is pushed through the
block A, and & and ¢ ave thus pushed away from
the back part of the machine; the axles of the
wheels a and & are at the same time putled away
from the homes, and the sloping lives e ond e b
being made to assame the upright position & &,
£ ¥, the whole framework of the machine iy lifted
from tha ground. When drawn along in opera-
tion, it will be seen that each line sf rowels is
cleaned by the neighbouring eae, the prongs of
which revalre between those in the rows imme-

diotely adjoming. The effect is, that while the
machine acts as & clod-crusher, it at the same time
pencirates the lend to a considerable depth, and
tears the surface to pieces. It e not chiely as a
fallowimplement that it is useful, though the break-
ing of clods, for which it is efficient, ia certaiuly
& fallow operation of considerable importance, It
is for ithe purpose of reducing the surface of land
te a tilth sufficient to fit it for the reception of
seod that it is more particularly adapted; and for
the wheat seed especially it is a remarkably ezeel-
lent preparative, firming the soil at the same time
that it prepares & good surface tilth, For the mere
breaking of clods, however, it is excelled by Cross-
kill's elod-erusher, which will be deseribed under
the article RoLres. The price of the Norwegian
harrow, covering & width of four feet, a8 manu-
factured lately by Measra. Stration, of Bristol, and
now by Messrs, Fowler and Fry, of the same city,
is £15. w ¢

—meeenttll ¢ © ¢ -

Wevafler

arfenr Ciliirion

These engravings are

:|!!I.4IIl.'.I.iI'.'|1|I|'.IIIL’.¥I;‘l

from some loose pages of
fllustrations I bought in a
book shop, so the origin is
unknown.

The wooden frames place the date early in
the 18007, and actually the Scuffler is very
similar to Fig. 5. from Loudon’s heok, reproduced
on page 2. Can any reader place them exactly 7
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SOWING OF SPRING WHEAT -

The Harrow

from

“The Book of the Farm™
(2nd Edition)
Henry Stevens, 1855

2345, “ The Harrow—considering the

ration it has to perform,” observes Mr
g?ie “jin covering the seeds that bave
been east upan the snrface of the soil—-is an
implement of no small importance ; and
yet its effects are apparently rude and un-
certain, while its construction iz of the

gimplest order. So simple, indeed, iy this
construction, that at & very remote period
it appeats to have taken that form which,
in g0 far as the simple principlesof its ac-
tion are concerced, is almost incepable of
further improvement.” The dimensions of
the reotacgular barrows are, on an average,
3 foet  inches in breadth, measuring over
the bulls, and 3 feet 10 inches in length
aver the dlota.

2346. The improved form given to the
harrow, as above alluded to, changes the
rectangle into a rhomboid, and this, when
duly proportioned, gives to the implement,
88 hay been supposed, as high a degree of
perfection, in point of form, s it anpears
capablo of attaining. TFig. 207 represents
a pair of the rhomboidsl harrows in the

Figv Ml
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TEB WOODEN RHOMRAOIDAL HARROWS, WITH THEIR YOEE OF AWING-TRERS,

working pesition. The frame of these
harrowa consisté of the same number of
ports ae the common sort, abeve alluded
to, four bulle @ a o a,and four slots 3
& 55 Tha breadth of the frane over ihe
bulls, at right angles to them, is 3 feet 6
itches, and in the same mapuer over the
slota the length is the same ; but the bulla
extend at each end 4 inchea beyond the
slots, making their entire lengib, meluding
the obliqnity, about £ feet 6 incher. The

dimensions of the parts vary a little, ac-
cording to the quality of the material
employed. o each harrow is an iron bar
¢ ¢, having a number of holes punched in
it, for the atiachment of the yoke. Each
bull is dividad into four equal parts, and
at each division the bells are bored with
an auger for the reception of the tines.
The length of the tine is about 10 inches,
gf lwlvhich 6 or 7 inches project below the
ulls.



2347. There is one point in the im-
provement of this harrow that appears of
even wore importance than the rhomboi-
dal sbape—it is the joints or binges d d.
In the one harrow, the tail of the double
Joints of the hinge isprolunged into a bolt
d ¢, d ¢ passing through ali the balls, and

with serew-nuts at ¢ o, Thesingle
joints ore in like manner prolonged into
the bolts F g, F g thus eerving to add
greatly fo the strength az well as to the
efficiency of the barrowa  The loose
jointe 7, d f have been found to answer
their parpose mnch Letter than the well-
fited jointa originally given to them, by
their allowing a great freedom of ac-
tion, and the donble joints 2 d are there-
fore now usually made ns in the fipuze.
The eye of ihe single joiut f has great
freedom to play upen the joint-belt.

2348. From the figure of the rhomhboi-
da! harrew, when duly ¢cnstructed, it can
only perform its maximum of effect when
drawn forward with ita elots at right
angles to {he direction of its motion, and
this is effected by the moster awing-tree

PRACTICE—SPRING.

8 inchee in length belween the points of
attachment, and it is connected to the
barrows by means of the S hooks and
shackles at ce.  The balance of draught
of the barrows is adjusted by shifting

shackles into tbe different holes of the
barg ¢ ¢, until the harrows are found to lie
at right angles to the dranght when in mo-
tion; and this, be it ohserved, is not
attained by baving an equal number of
tives on each side of the centre of the
swing-tree A, for there is found to be a
greater resistance to the forward motion
of the implement on the left than there is
upon the right side, arising, it is supposed,
from the fines presenting a broader eur-
face to resistauce ou that side thau on the
other. The other parts of the yoke, i £/,
are the comwon plough swing-trees, fig.
6. Wooden harrowacost £2, 155, per pair.

2349. The extensive application of iron
bas of late years brought the use of that
material to the formation of the harrow as
woll os of the plough, and iron harrows
are now coming very generally into use,
both in the reotangular avd the rhomboi-

A. This tree, for harrows of the dimen- dal form, Eﬁqzoa ropresents the wolle-
sions here described, requires to be 4 foet  able-ivou rh idal harrow, as comuionly
Fig. 20,
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THE IRON REONBOIDAL nim-n. WITH THEIE YORE OF SWING-TRERS.




SOWING OF SPRING WHEAT.

consfrueied, and its dimensions are the
eame as already given for those of wood.
The arran t of the parta are somie-
what different, and, from the nature of
the materials, the dimensions of the parta
differ alse move materially. Thas, the
hulls @ 8 aa are swelled out whero the
mortizes for the slots are formed, and also
for the tines, thoir ends projecting only 2

inches nd the slot. “The slots are
5 % 4, and there being only three of them,
the middle one ia a0 piaced as to be free of

the middle row of tines; while the end
slota are elongated towarda the meeting
sides of the pair, gud are there formed
into the hinge-joints 4 d, 28 formerly de-
scribad for the wooden harrows. The
bars £ ¢ are ingerled in the projecting ends
of the first and second hbulls, znd the master
swing-tree A iz attached to them by twisted
S hovks. The swing-trees ¢ & £ are the
same as described for the wooden barrows,
The construction of the jron harrow is so
gimilar to the others, that it is unnecessary
toenter intofurther detaila regarding it ; hut
it may be remarked, that, from the almost
imperishable nature of the malgrials, as
compared with wood, there seems eve
reason to expect tho iron implement will
entiml; supersede the wooden ; and r.ht;:Fh
the prica of the iren harrows is conside-
rably above that of wood, the additional
first cost is more then repaid by the greater
dorability of the iron. There is good
reason also to believe, that, by a construe-
tion more adapied than tho present to the
pature of the material, the price may yet
be considerably reduced.

2350. The farm of the tines is that
which bas its crese soction forming an
oxael square, and inserted in the bull with
its diagonal pointing in the dircotion of
the ive motion, This form end
position of the tine, bowever well adapted
to the soil, cannot, with propriety for safety
to the implemeat, be nsed in the wooden
harvow from the powerful tendency it has
to split the wood. Tu the iron implement
this dificulty does nov exist; and as this
form of tine 18in every respect best adapted
to the intended porpose, it should never
bo omiiled in theiron harrow. Whatever
be the cress section of the tine, in that
part which passes tbrough the bull, the
projecting part is tapered (owards the
point, not uniformly but a little barrclled,
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and terminates in an ohtuse poiet. In all
wooden barrows the tines are simply driven
firmly into the wood afterit has been bored.
In most iron harrows they are fixed in
the eame mammer ; but as the tines are
gomotimes liable to become loose, when
simply inserted and driven down by the
bammer, they are, when a minre ect
construction iz followed, fixed by being
driven from below, and secured by & scrow-
nut above.

2351, The dotted parallel lines in figs.
207 and 208 represent the lines which the
tines make in the ground in the act of
harrowiug it; and as they are at equal
distances, it follows that the harrows, &3 in
the fignres, are eet in the proper manner
for working. They are wrong set when
these lines are not at equal distances.

2352, The karrows follow the sowers,
each sower keoping 2 pair of harrowe em-
ployed when the land receives a doubla tine
~—that is, backwards and forwarda on the
same ground, that is, on the same ridge,
which the Ireaking-in of the seed should
always receive. I lave eaid that, on
inclined ground, for tho sake of the horsos,
that end of the field should be first sown
which gives the butses tho ndvaninge of
breaking-in the ground down hill (2312.)
If the sowing commences at the top of the
declination, tbe barrows start at once for
tho breaking-in down the hilly but if it
commences at the foot of the inclination,
the harrows will have to go an extea land-
ing to the upper side of the field and
begin there. 'Two paire of hnrrows work
best togother, their united breadth cover
ing the ontire ridge, ond lapping over the
erown whoero the soil ie thickest. Ono
pair trkes the lead, by going ou the near
aide of the ridge, while the other pair
follows on the off side, but the leader
ueoally takes that side of the ridge which
iz nearest the open field. Each pair of
harrows shonld be provided with douhle
reing, one rein from each boree; and every
ploughmnu should be made to walk and
drive their horses with the zeins from be-
hind the harrows. If m etriet injuuction
is not laid upon them in this respect, the
two men will be found walking together,
tbe leading one behind the harrows, the
other ot the bead of his harses, with their
attention moro engrossed in talk thau the
work in hand,
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HARROW

by W.J. Malden

from

“The Standard Cyclopaedia of Modern

Agriculture”, 1909

Harrow

which the name harrew is applied which have
wheels, which would be better described as culti-
vators, as they are used as cultivators to break
up land to greater deﬂth than is usually ex-
pected of & harrow. The frame of the ordinary
seed harrow is now practicslly always made of
iron, and is constructed so as to form diamond-
shaped interspaces, the points where the bars
eroes being slotted to hold the
tines, which also brace the frame.
In this way no two tinea follow ex-
actly in the same place, and prac-
tically every portion of the surface
is scratched. Usually three of
these zigzag harrows are worked at
once, being attached to a draught
pole or bar on which is the draught
chain to which the whipple-trees
are_hovked. Thess harrows are
made in several sizes, from a light
one-horse set for harrowing in
amall seeds, or for a lust harrow.
ing after other harrows, to heavy
four-horse sata for pulling down
coarse furrows on heavy land,
Wooden harrows are fast disap-
Eearin(f, and in many dietricts

ave done go entirely, and it ie
certain that thay are not so econ-
omical to work as are modern har-
rows. They rernined popular on
heavy clay soils because their
weight tendad to make them force
their way into stiff furrows, but
this is better done Ly sickle-tine cultivators
or barrows. An exception in favour of wooden
harrows may be made in respect to the uee of
very light seta for covering sced on light sandy
soils, where lighter harrows than those made of
iron are desirable; such harrowa are found in
Suffolk, where a aet will cover a breadth of 20£t,
or more, and be easy work for two horses. As
| & rule, seed harrows have straight tines, as they

V. 8.]

Harrow. — Harrows are mainly Eurfa.ce-
working implements, employed to produce a fine
surface tilth and to cover seeds after sowing or
drilling; they, however, perform other work, and
there is a conaiderable nomber of different types
constructed to do special work. 8o far as arable-
land work is concerned they may he regarded
::dleight cultivators with many tines, not pro-
ided with wheela. Cultivators practicallyalways
have wheels, and there are some implementa to

are wanted to smother the aoil over the seed
without disturbing it. Slightly curved tineaare
sometimes used on harrows to work land, but
aa they are short, and tend to make weeds coliect:
and block against the frame, the straight ones,
which are lesa liable to do so, are generally pre-
ferred. Rotary harrows are occasionally use@,
and work effectively. In these the frame is
circular, and the draught is taken from a hinge
working round a central vertical arm. A hori-
zontal arm carrying an adjustable weight elightly

7




Harrow

depresses one side of the barrow, thus imped-

ing it, which with the forward motion from the

Fig. 2—Drilt or Saddle-shaped Harrow

horzes causes the harrow to rotate, thus giving
a lateral as weil as a forward motion to the
tines, Sometimes one large or two emaller har-
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rows are used.  In spite of the wore thorough
working, they have not come into generul use,
Suddle-buck harrows are used for barrowin
ridges laid up for potatoes or roots, to wlu‘cE
their shupe adapts them, and are very effective
and in common use. The Norwegian herrow is
practically 2 rotary cultivator: two spindles are
mounted on a frame, and these each carry a
drum into which are fixed a number of curved
tines; the forward motion causes these to rotate,
and in doiug so they pierce the ground; the
same harcowing thus gives 2 forking or comb-
ing treatment, lifting out couch or other weeds,
As the two drums are placed sufficiently near
for the tines on the hintrer one to pass between
the tines of tke drum in front, the impicnient
is self-cleaning. There are many good featores
in the Norwegian harrow, but it is not exten-
sively used. i‘icﬂen‘ne harrows are now made
with slide guides or other adjustable contri-
vances for regulating the depth of cultivation

Fig. ¥ —Howard's Flexible Grass Harrow. Cun be worked elther side up, to uae the long or ahort peints.

They are chiefly used for working down fur-
rows, but are not well auited for covering seedn
Flaritle karrous ave now made {n many form
and there is & great increass in the extent o
their use, eapecially on arable
lard. Being light and effec-
tive they are well svited to
work down land, eover geed,
collect couch, and destroy an-
nual weeds such as chariock;
moreover, they are effective
harrows. Thia type
18 asgociated with Parmiter
of Tisbury, who introduced
them ; they differ from tex-
ible, chain, or link harrows in
that they are provided with
sharp cutting tines. Stcam
harrows, or harrows used in
steam cultivating, are heavy,
fitted with a stout frame, and
are better snited for break-
ingdown coarse furrows than
for use as seed harrows. Steam drag harrows do
the work of heavy horse cultivators. Disk Aar
rows, very much used in the colenies, are be-
eoming increasingly popular in Britain, and do
Vor. VL

excolient work when breaking up temporary or
permanent pasture, an they cut the turves and
masticate ttiom.  They are nlso suitable for
working down lund under aidinary conditiona.

F1g ¢.—Ball's Twiteh or Drag Harrow

Drag karrows are stout cultivating harrows
with carved tines, very commonly uged, Wheeled

drag harrows are light cultivators with numer-
ous small curvid tines, [w.2. 3]
22
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T Swunford's Norwegian Harrow, 2, Howard's Disc Harrow, 3, Spring-Teeth Hamrow
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ROLLER

from

*The Rural Cyclopaedia™
J M. Wilson, 1847

ROLLER. An implement for compressing,
emoothing, pulverizing, or otherwise fimishing-
off cultivated fand, whether in grasa or ia tillage,

[} in preparation for sowing or subsequent to sow-

ing, in » newly sown state or after the appear-
once of the nascent crop. Both the forms and
the uscs of the roller, in fiact, are exceedingly
divorsified ; and soms <l the most useful imple-
ments. of the eollur olass differ so vory widely
frow all the old and sommon rollers, and at the
same time frotn one another, an to take to them-
selvee peculiar names, such as drill-roller, seam-
presser, and clod-crusher.

All the old or early rollers were gimply oylin-
ders, and may be supposed to have becn employ-
&d only for breaking down the cloddy and lumpy
portions of tilled stifl moil preparatory to mow-
ing, and for compressing and smoothing and con-
sclidating light and driftsble lands immediately
subsequenst to sowing; and such rollers are still
coaficed o the rame principal uses, with the ad-
dition of the smoothing and compressing of grass

" Iands. They are thought by some writers to have
" come into existence coevally with the plongh,

or with the rudest stirrer of the #oil, or at least
to have appeared immediately after it,—and cer-

" talnly they occur in countries where agricultural

procesees are in a very rude and almost naacent
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state ; yeb they are assigned by other writers to
an epoch Inter than the harrow, and even than
the grubber,—or to one in which the pressure of
inereasing population drove farmers by necessity
to the cultivation of stubbourn and adhesive soils,
and compelled thewn to invent mechanical menns
for breaking hacd clay clods. The cylindrical
roiler, at all events, is known to have been till
recent ¢imes the only implement of its clase;
and though this might eeem to a superficial
thinker to have boen quite simple and unigque
and incapable of variety, it renlly received, in the
course of time, a great diversity of size and
weight and constriction, and was made first en-
tively of wood, then of stone with a wooden
frame, and then in variows ways of iron, and

came at last to be formed of two or three or more

parts, revolving either on the same ax!e or on in-
dependent nxles.

The commeon rollers, or land-rollers, of the pre-
sent day comprise all the varieties which have
ever been used, except the moat rude and ancient.
The wooden ones are either pieces of heavy solid
timber, of the full diameter of a large tree, or
bollow cylinders, variously conatructed, and of
¢omparatively large dismeter; and though they

make little impression on aoy but very light

soils, they are highly serviceable for develling po- !

tato or turnip drills, for compressing the earth
obout newly sown seeds, and for some other and
analogous light purposes. Some are spiked with
iron or encircled with large metallic rings, to ns-
pist in crushing clods; many or most have simpla
contrivances, gencrally a weight-containing box
on the upper part of the frame, for temporarily
increaning their weight and pressure; and all are
mounted with a skeleton cart-like frame, ter-
minating in shafts for one or Lwo horses, or with
attachments for four or even six oxen, according
to their respective eize and weight, The com-
mon solid wooden rollers of England are usually
mndo of oak or ash, and gencrally vary from & to
7§ feet in longth, from 16 to 20inches In dinmneter,
and from 10 to 15 owt. in weight, but socasion-
ally aro 9 foet in length, from 20 to 30 inches in
diameter, and so heavy sa to require to bedrawa
by 4 horses or 6 oxen. A very common roller in
Scotland 20 or 30 years ago, and one raost ensily
and cheaply procured, had & wonden axle, with
two or three rows of apokes placed in it accord-

ing to its length, and felioes placed on the ex- ;

tremiiy of the spokes in the maouer of n cart-
wheel, and piaaks or bearde of wood fastened on
the fclloea al! round; and o closely similar roller,
of still more fanile construstion, is now occa-
gionally made in Eogland, with three broad
wheels of the reqnired dismeter,—two of them
placed at the ends and the other in the middle
of the required length,—and with an iron azle
passing through the whole, and adjusting them
to their positions, and with strong, narrow,
bevelled planks pailed firmly lengthwise round
all the exterior, Some hollow weoden rollers
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ROLLER.

have an oetagonal instead of a circular eiveum-
furence; and they do theie work better than the
cirenlar ones, on aoscount of each turn laying the
fint emrface with & momentun: on the ground;
but they require a greater power of draught.
Many wooden rollers, alzc, ns well as many etone
and wmnany iron cnes, are double, or consist of two
pieces, placed in one fiame, and performing the
same aclion ag one piece, bat rolling indepen-
dently of each other; and nat only are these
much more convenient in turning than single
rollers, and lsig sovere on the teawm, but they are
more saitable for light ecils or corm crops or
sown grass, in consequence of their neither tear-
ing up the ground ner injuring the young plants
at the end of a field.

Stone rollers of granite, or of hard, compact,

- erystallioe trap, ave very common in districts
" which awand with these materials, and are both

very cheap and very efficisnt, They are usually
made of from 12 o 16 inches in diameter; und,
including the ccet of both frame and scraper,
they are sometimes from 3 to 10 times cheaper
than equally efficient wooden ones, or from 8 to
12 times cheaper thar equally effiolent fron once,
They bave the high advantage aiso of Leing
ensily and cheaply obtained of & groat divoreity
ol size wod weight and mutually proportional
length and diameter; o that from 5 to 12 of
them of diffurent kinds, in adaptation to different
wils or difforent states of soil or different kinde
and eonditions of Iand and crap, may be kept on
a farm for the price of a single roller of irvn or
of wood.

Iron rollers of the common eylindrical kind are
the maoet common for gravel-walke, lawne, parke,
angd other land-surfaces which require to be kept
firm and smooth ; and they are nlso common for
ordinary agricaltural purpoees, in some distriote
which are destitute of granita or compact trap ;
and they possces the advantage of admitting
temporary inoveaso of their prossure by means of
suspending weighta on theirazis. Theyaremade
of great diversity of size and proportions toeuit s
corresponding diversity of tastes and purposes;
and one of the maet approved, for ordinacy agri-
caltural uses, is doubly, or has two separately
revolving parts, and weighs from 10 to IS awt.,
and is drawn by two horses ; while another has
three separate cylinders, each about two fest in
diameter, and of the same length, As cast-iron
rollers are liabla to fraoture when drawn along &
rough road, in transit from one field to another,
s small low-whecled wooden earringe may bLe
kept for the purpose of transporting them.

Booth’s roller was invented by the lale George
Booth of Allerton, near Liverpool, snd comprises
five cylindricenl pieces, arranged alternately three
in one line and two in another, and so con-
strocted on the lever principle that they may
be pressed down by weight, and possessing each
a diameter of net more than a foot, “ Mr,
Bootibi:’ says Mr. Ransome, “ sontended for solid

*

rollers of very small diatneter, &a the most effec-

tive in crushing the clods, med throwing the

greatest weight on the surface of the ground,
From thie opinion I venture to differ, Lelieving
that whatever advantage may arise from small
diameters, it ia more than counterbalanced by
the difficulty of surmouating clods and other
obstaoles, and thelr consequent tendengy to drive

them before the roller, which would also cause

inereased Inbour to the horses,”

Bpiked rollers aro used to reduce the lamps
and clods of clay eoils. Those of the gimplest
formn consist each of a single wooden cylinder,
with spikes of about 3 inches or o in length, in-
serted quincunxly or in some other regular order ;
and these perform their work pratty well when the
land is dry, but become ologgad and inefficient
whon the Iand is moist. But the bettor kinda of
gpiked rollers have cach two cylinders, the one
placed before the othor, both armed with regulur
and mutually altornate rowa of spikes, and the
two adjusted en closely together as to interscet
enclh other’s rows of spikes, and in consequenco
constantly cleanee ench cther in all their ravelu-
tions, One of this olass, described in the Lelces-
ter Report, has rollers of about 9 inches in din-
meter, armod with cight rows of epikes, fixed in
a frame, mounted on wheels of about 3} fvet in
height, and provided with an upright post wind-
Ints and power of pullies to raise or lower the
rollers at plepsure.

The Enrl of Ducie’s improved clod-crusher has
two partg or lengthe in the manoer of the com-
man two-cytindered iron roller ; but instead of a
continuous purface, it haa from end to end, round
ol its cireumference, o geries of square wronght-
iron bars; and it presents the angles of these Lara
to the clods, so a» readily to penetrata and re-
duce them. It acta well in its proper copacity
of & clod-crusher, nnd at the eame time ie usefcl
for rolling or pressing wheat in tho spring.

Bortleit's cultivator is s roltor of 13 thin iron
platea of 18 inchos in dinmetor, each fastened to
a circular blovk of wood 4 inches thick, @ inches
in diameter, and bound round with iron,~the
plates and the blocks strung together on an iron
nxte, and made moveable upon it,—sud the
whole adjusted in roller-style within a strong
guadrangular frume, aud subtended by o bar with
fixed irom scrapers, which keep the roller con-
tinually clean. This implement is eaid fo be
servicenbls in the tillage of wet lands in the ox-
treme eouth of England ; and it may be made
with plates and blocks of other sizes than those
which we have named, or those adopted by the
inventor.

The double-jointed barley-roller is simply a
variety of the common two-cylindered or three-
cylindered iron roller; Lut in g0 constructed that
the paris may revolve at opposite angles,—and
may alse, for convenience in travelling or for any
spesial purpoes in tillage, be placed the one be-
hind the other, Its rran'ingétoo, ia often 80 con-
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stracted wisa twisted joints, as to make the inner
end of one work behind the end of the other,
20 that no seam is left between them,
. Lord Strathmore's seil-sonsolidater is a com-
hination of machinery for the purpese of con-
solidating lonse soila, First in it are two com-
men rollers; and thess put in motion two wiper
shafts ; and thesa lift, in continued rotation, a
pumber of stampers, which are let fall on the
soil while the machine ia trave!ling over the sur-
face.

Drill-rollers have a sories of atout metallic rings,
. apon an axis each commonly ahout 24 inches

thick, and somedimesromiuch as3foct in diametar;
- and they are used either withont weights for mak.
' ing grooveaready on Hght zaila Lo receive the seeds
' of a broadcast sowing, or more or less heavily
iaden with weighta to crush the clods of rough
and strang land in the manner of common or of
spiked rollers. They bave long heen known to
the farmers of Norfolk snd Suffolk, and were a
- highly appreciated implement so long as 40 years
- ago ; and they have of Iater years been varicuely
- improved,—bot principally in rendering each
. ring independent of the others, 60 a8 cormpletely
to accommadate their action to diversities of sur-
face, and to facilitate their turning at the end of
fielda. When a drill-roller is used fur orushing
elody, it requires to be followed by a harrow of
. sufficient weight to Lighten up the surface; but
when it in used for making grooves preparantorily
" to broadeast sawing, it should not be followed
by anything heavier than a fine short-toothed
harrow, or even than a mere bush-harrow.

The seam-presser or land-presser or pressure-
voller is an abstract of a drill-roller, and has but
two double comical wheels for preceing, and io
greatly employed in some districts for rolling
down the goil newly turued up by the plough, or
for closing the furrow-seama of a seed-furrow
from lea. The two doublo conical wheels ave et
upon an axle, al about 10 inches apart, and are
situnted on the one side of the machine-frame;
while 8 common wheel supports the other end of
the axle, and occupies the corresponding side of
the frame. The machine, in working, follows in
the wake of two ploughs ; ita conical wheels run
in the gseams of the last tormed-up furrows; and
its commeon wheel yuns upon the unploughsd
Jand. It sects more effectuslly than the drill-
yoller, and direets its whole force upon each
furrow, snd gives 8 firmer bottom for the germi-
nation of the ¢eeds, and tenda to retard, if it does
not altogether prevent, the insidicus operations
of the wire-warm.

The conical grooved pulverizing land-roller,
was invented by J. Btewart Hephurn, Esq., of
Colquhalzie in Perthshire; and is degeribed and
figured in the 11th volume of the Highland So-
ciety's Traneactions, It comprises three varie-
ties, and has, pa its chiel characteristic features,
& conieally diminishing instead of a cylindrical
. form of roller, and a series of transverse parallel

ROLLER.

flutings round the roller’s surface. Two of the
rollers or conical frasta are adjusted in one frame,
base to base, nnd hove their axes so inclined that
both the fore-part of their peripheries and the
parts in contact with the ground are always in a
etraight line. The frame is the same aa that of
a common foller ; and three perpendicular bara
from it carry the axes of the two rollers ; and a
light horizontal frame with serapers ia adjueted
behind the rollera o clear the grooves of the
rollers when at work from all adhering soil.
“The effactz of such a form of roller upon the
surface of the soil,” remarks Mr. Blight, “ are
peculiar and important. While the cylindrieal
smooth roller actz merely by ita pressure on the
rough soil intended to be pulverized, one of a
conical form, arracged in the wmanner of Mr.
Hepburn's, will, besides acting by its direct
pressure, prodace a strictly pulverizing effect, by
reagon of its form ; for the cones having & con-
atant tendency to wove outward in a circle, but
being restrained by the bearings in which they
revolve, their sarface will produce o crushing and
sbrading action well adapted to the pulverization
of the eoil.” Plaie LI,

Crosskill’s patent cled crusher is, in several
respects, a rerarkable and very valuable imple-
rent, and was pronounced by the judgea to be,
with its latest improvement, the most beneficial
implement used in agriculture exhibited at tho
Newcastle Mecting of the Royal Agricultural
Bociety in 1846, * Mr. Croeekili,” saya the official
Report of that Meeting by Mr. Parkes, “ about
the year 1832 imagined the form of this roller.
His Erst plan consisted in forming a barrel, hy
stringing a number of narrow inodecated rims or
diges loogely upon a sqanre axis, the whole te-
volving, together with the axie, in the journals
of the frame. In addition to the saw-like teeth
into which the periphery of each rim was divided,
other teeth were formed, projecting sideways
from the plane of the rim, and in a radinl lino
from the centre, g0 a8 to leave no portion of the
soil unopernted upon. This roller gradually
fought its wny into considerable practico, being
found to effect & much greater amounnt of super-
ficial pulverization than the common plain roller,
Extended experience disclosed other uses than
mere clod-crushing, o which it waa applicalie ;
and at the same time pointed out defects which
deteriorated ita performance and diminighed its
value. The rciling of young wheat and spring
cork, or other plants, =28 commenced with it,
ar.d usefolly ; but it was found that, on turning
shert at the headlands, injury was done by tear-
ing up the soil in the net of turning. A grenter
gcope for turning than is convenicnt was, thore-
fore, necessary to avoid this evil. Anocther evil
resulted when using it on woils at 2il damp or
eticky, from the ndhesion of earth to the teeth
and their interstices, which further iimited its
useful employment. Mr, Croeskill, obeerving
these defects, applied himeelf to their remedy,

pmpip|
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ROLLER.

and in 1843 he tack out a patent for the preeent
implement, the imprevementa consisting, first, in
- petting each taothed rim free to revolve separate-

Iy on a round, instead of their being fitted on a
square axle ; aod secondly, in giving a different
form and direction to the lateral testh. By the
first-named sltaration the indepandont action of
each vim was ssoured, o that sach rim, in the
progressive movement of the whole series, re-
volves upon ita uxis, and at the mte exactly due
to the zpace to be iravelled over in surmounting
the irregularitics presented to it ; whilst in
turning, all tearing of the soil or plants i avoided
hy the same faenlty, which permits every rim or
dise to adapt its velocity to the space required
for each ome to paes over, either forwards or
backwards, in the aet of turniog; in fact, this
roller eam be torned about on the cenire of its
axle withont producing any injariouseffact. The
independent motion of the rima also provided a
powerful means of self-cleaning ; for, inasmuch
as the velocity of the severnl rima is perpatually
varying, s0 they rub off the moil which might
otherwise ndhere to them—an action now farther
inoreased by enlarging the bore of the eye of
each alternnie ring, which camses a kind of
ecceniric or up and down motion to take place
between each pair, and among the whole series
of rings or discs. Thia lnst improvement consists
in the enlargement of the eye of each alternate
ring, forming collectively the series of rings or
discs of which the roller is composed ; so that of
these rings, which are 23 in number, 12 have
eyes fitting the axle joat freely enough to roveolve
upon it, whilst the 11 alternate rings have their
eyes enlarged about balf an inch more in diame-
ter. This arrangement has added materially to
the effect of the implement in abrading and re.
ducing hard clods; it has also induced among
the rings » more efficient self~oleaning movement,
when the yullor is used on rocister soils or softer
dlods; 2o that, practically, tho scope and power
of the roller have been augmented, without add-
Iog to its cost, or impsiring its extreme simpli-
city; and it can now bo employed on soil when
in states which would hava clogged ik, or have
diminished its effact if all the ringe on the axzin
had eyes of similar size. 'The superior results
ariging from this disposition of parts are alto-
gether attribatable to what is properly termed
action — mechanical action; and it has been
owing io its pomeasing this function in so high
a degree, that Mr. Crosskill’s patent-roller has
proved to be more effective in comminuting and
compressing soil than the commoen plain roller,
or than the serrate-edged ringed-rolier with s
square axle, first introduced by him. Mr, Cross-
kill's square-axle toothed roller firot made its
sppearance in the Society’s show-yard st Cam-
bridge in 1840—the round axled patented ma-
chine ai Derby in 1843—a premiom of £20 was
awarded for it by the judges at Southampton in
1844—and it gunined the Bociety's prize of £10
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at Bhrewehury in 1845, having ot all ocensions
of trial at the Society's shows greatly excelled
the performance of every other roller brought
into competition with it. The fourth volume of
the Roynl Agricultural Seciety's Journal eon-
tains & large collection of instances of its utility
in arresting the ravages of the wire-worm—an
effact owing probably to the forcible bite of the
teeth on the ground——in the pulverization of
otiff, and compression of light soils, together with
the opinions of numerous agriculturists upon its
valoe as a roller of various orops in a state of
young growth. Ita application to the Iatéer pur-
posa has greatly extended eince that period, and
the writer may bear his testimony to the succees
attending its employment on pasture land in de-
stroying the white slug, curing mossiness, and
especially in connolidating soft graesland after
drainage. For thesa latter uses the effect of the
implement is greatly enhanced by weighting it
to the full extent of the power of the team which
can be commanded.” Bee the article Rotnins.

Gurrett's patont clod-orusher and cultivator
has also a heary, rough, biting surfaced eylinder,
and gomprises a patent improved method of
heightening or lowering ihe wood carriage whaels,
80 as to produce any required degree of pressurc
in working, and to obviate all difficulty in re-
moving the implement from fHeld to field. This
roller acts very powerfully in crushing clods on
heavy iands; and is peculiarly suitablo after a
drought, or in n very dried etate of the soil, for
proparing fallow lands for reot crops, and fur
pulverizing hard and cchesive cloddy surfaces,
and raising mould for the harley sced. Some
very experienced agriculturists who have {ried
it recommend it as most desirable for prepar-
ing clover lande for whenat, by rolling it once or
twice over the ploughed and dried Iand, in order
that it may thoroughly prees down the flag, and
raiso an inch or more of moul@ on the top; for
when the implement is eo set upon the travel-
ling-whoola as to entor tho ground to the depth
of 1} or 2 inches, it glves that firmeem to tho
under sofl which is so desirable for wheat, and
presses down the flag so cloeely me not te admit
any harbour for the slug, and ot the same time
acts ns & preventative of the ravages of the wire-
worm.
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ON THE
ROLLING
OF LAND

from

*“The Book of the Farm”
{2nd Edition)
Henry Stevens, 1855

ON THE ROLLING OF LAND.

. ;ﬁ.ﬂi‘l;gmm land-n:_!far is an
iy & simplicity of constrie-
tion, the acting part of Jtmg a cylinder
o{:uod, of stane, or of mt;m. .;.E:ﬁh 1]
this implement sppears, there is an
uﬁd:‘]o’fh the ﬁlr£ in which the flrm{r in
more liable to fall inte errar in its selec-
tion. From the natare of 1ta action, and
fte intended effects on the soil, there ure
two elements that should be particalarly
kﬂft in view—weight and diameter of the
cylinder. By the former alone esn the
desired effecte be produced in the highest
degree, bat these will be alwayn medified
the dismeter. Thus, a eylinder of an

given weight will produce a greater EK
verising effect if ils diameter is one foot,
than the sme weight wouald produce if
the dinmeter were two feet; but then the
one of lesser dismeter will be much warse
to deaw; henco it becomee necoseary to
thooee 2 mean of these oppoeing principles.
Io doing this, the material of the oylinder
comes to be considered. Wood, which is
uently employed for the formation of
mey be considered as least

sdapted of all materials for the purpose;
its defictency of weight and liability to
decay renders it the most objectionable of
all athers. Stove, though not deficient

i weight, gocaaem oae marked disad-
vastage, liability to fracture ; this of iteelf
is sofficient to place stone rollers in s

* Lawson’s Agri

PRACTICE—SFRING.

doubtful position as to fltness. This
brings us to cast-iron, which is undoubi-
edly the most appropriale of all materials

for this t 18 unnecessary bere to
to tﬁ fuquiry aa to the most ad-

enter i
vantageous diameter lor a land-rollor; the
subject bas already been elaborately dis-
ouesed: 4 let it suffics io eay, that ox
rience has proved that a diameter of 2 feet
ia, under any cireumstances, the one that
will produce the beat effects with a mini-
mam of labonr from the animala of dranght;
the weight being of course i
to tha force usull{'h:pplied, which is
in general 2 horses. weight of roller,
incinding the frama corresponding to this,
ic from 12 t 15 ewt.; but it is beiter that
the roller jtself be railer under the
weiEM, and that the carriage be filted up
with & box, in which & loadiag of stones
can be stowed, to bring the machiue up to
any desired weight. Such a box is besides
useful in affording the means of carcying
off from the surface of the ground any
large stones that may bave been brought
to the surface by the provious opera-
tione. In a Jarge and heavy roller, in
one entire cylinder, the inconvenieuce of
turning at ze headlands is very conside-
rable, and has given rise to the improve.
ment of having the cylinder in two lengths ;
thig, with a properly constructed carringe,
E.roduees the land-roiler in ite most perfoct
rm.

2474. Fig. 202 is o perupective of the
land-roiler goonﬂmumd on the foregoing

privciples : @ ie the carriage-frame,
emues by the horse-shafts 4. The oylin-
der o in in 2 lengths of 3 feot to 9 foet 3
inohes each, 2 feot in diameter; ibo
thickness of the metal ia mocording to the
weight required. The axle, in conse-
quence of the oylinder being in two
longths, requires to be of comsiderable
strength, nud of malleable iron; wupon
thia the two sections of the cylinder re-
volve freely, and the extremitios of the
axle aro sapported in bushes in the semi-
circolar omf—fn.mu. Two irou stay-rods
pass from the end frames to the ehafts as
sn additional support to the latter. The
price of the Isnd-roller, fitted up as here
ropresented and described, ia, according to
waight, from £10 to £14.

Manual, Bupplemant, p. 48,

¥ Quarterly Josrnal of Aoriculturs, vol.i. p. 700,
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POLLING OF LAND.
Fig. 222
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TUF LAND-RCLLER,

2475, Tn using the roller, the 2 horses
are yoked in tl2 eame mauner wi in
the double horse-cart, shown in Flate
I1I. Therollivg is always effected nerose
the line of ri for otherwize the open
furrowa would not receive any beuefit
from it. Although the dividing of the
eylinder into two parts favilitates the turn-
ing of the implement, it is not advisable
to attempt to turn the reller elarp round,
as part of the ground turned upen will be
mhm hard by the cylinders; and wlere
yonng plants grow upon those parts, such
ae young clover, the probable effect would
ba to kiii them, The rolling is executed
in feers of 30 yards in width, Aicing the
horses one balf of the feeriug, and Augping
them in the other half, the eame as in
plonghing ridges, two-out-and-two-in, fig.
25. It ia not neceasary to carry the feor-
ing-poles to-the field for making these
fearings ; the fizst line of tho fecring be-
ing easily kept straight ecrose tho field
by placiog clode or etones in the line,
When the ploughman becomes fatigued in
walking, it is quite allowable for bim to
#it on tha front of the framing, for which
mam@a to sit upon ie either

or wrought infe a seat with hard-
twined straw-repe, and thence drive the
horses with double reins and whip. With
such su indolgence a frail ploughman, em-
ployed mostly in ploughing, conld take a
day or mors at rolling, when urgent work
was employing at the time the stronger
horses in the cart. Were a 6-foet roller
to proceed uninterrvptedly for 10 bonrs,
at &e rate of 24 miles per Lour, it would
roll sbout 18 acres a-day ; but what with
the time spent in the turnings and the

markings-off of feerings, 14 acres a-day
may be considered & good day's work—
7 acres at each yoking. When the weathor
ie favourable, and a large extent of ground
has to bo rolled, it is & good plan to ap-
point 2 pair of horses to werk the roller,
from dawn to vight-fall, each pair workin,
4 hours at a time. In this way, 16 hou
constant rolling, from 4 in the morning
to B at night, may be obtained in the
course of 24 bours, aud 333 acres rolled
withio the day with ome roller. This
roller is an instrument used not so much
to crush ciods as to render the surface of
the gronnd smooth ; at least it effecta the
latter purpose much better than the former,
which is best execnted by a class of im-
plements named clod-crushers, to be after-
wards deacribed ; and the roller should only
heused whon theantfasce of thogroundisdzy.
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BOOKS by John Thompson

“MAKING MODEL GYPSY CARAVANS”

The Gypsy Caravan js probably the most populsr horse-
drawn vehicle g5 2 subject for modelmakers, and oo wonder
for it gives scope nct only for woodwork and metalwork, but
for carving, colotrful painting, and the waking of internai
fittingy. This [arge format haok is very fully illustrated with
photographs aind plans, and deals with all the aspects from
choice of materials t¢ finishing the model.

There are detailed aotes oa the construction of the ornate
Ledge wapggon and a little Open Lot Bow Top, whilst the
heginner is catersd for by a simple plan for 2 Shewman's
caravan. Bound in a card jacket with full cofour photograph.

Aiso Making Modsl Horse Drawn Vehicles

THE “HORSE-DRAWN™ SERIES OF SOURCE BOOKS

The baaks in this unique series all comprise fascinating
extracts from makens” catalogues, trade journals and out-pf-
print books from the 9tk Contury, when horse-drawn
transport was dominant on the roads and faams. All these
volumes are fuily iltusteated, from the original clear engravings,
and provide & wealth of detailed information fotr the enthusiast

and the madeimakes.
Awailable from bookshops, or direct from the suthor. e e
| L_ - r
f b
HORSE-DR AWN
FARM IMPLEMENTS Horse Drawn Trade Vehicles
PART Heorse Drawn Goods Vehicles
Plaisghs : Horse Drawn Farm [mplements
- Part [ Ploughs
- Fart II Preparing the Soi?
— Part [II Sowing and Haymaking
~ Part EV Harvesting
In course of preparation:—
Horse Drawn Carriages
y Horse Drawn Farm Yehicles
“THE EAST YORKSHIRE & CROSSKILLS CART & @, (i

catalogue has some 15C full page engravings of trade, farm and
private wehicles. It is reproduced and bound in a8 near to the
.original styl2 as possible. A fascimating book to browse through
and a source for many new ideas for the modselmaker.

WAGGON CO. LTD.” 1904 CATALOGUE
The facsimile edition of this very rare and informative w
O

ALL BOOKS AVAILABLE BY POST FROM JOHN THOMPSON, | FIELDWAY, FLEET, HANTS




PLANS by John Thompson
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FULL details of the plans and current prlces are given in the catalogue, issued yearly. Tl'dﬁ

catalogie a also contains a directory of suppliers of paﬂs and materials, and pa'l't'c'd!&'s of books,

museums, mode: horses etc. To obtain a copy please send 25p postal order or stamps to John
Thompson, 1 Fieldway, Fleet, Hants.

“MODEL WHEELWRIGHT" PLANS - fully detailed scale drawings, with instructions and
cutting patterns, to enahle the craftsman of average ability to construct fine models.

Farm Tip Cart. “Courage’’ Brewers Dray
Monmo uthshire Waggon Bow Top Caravan
Milk Float

THE “FIELDWAY” COLLECTION — Accurate highly detailed and authentic records of a wide
range of vehicles from museums, for the serious modelmaker or student of the wheelwright’s craft,

Barge Waggon Wiltshire Dung Cart Essex Waggon
Medium Timber Bob Ledge Gypsy Caravan Hampshire Waggon
Large Timber Bob Turnwrest Plough Sussex Plough
Straked Timber Bob Welsh Long Cart Mole Plough

Harvest Cart Oxfordshire Waggon Ransomes Plough
East Anglian Waggon Governess Cart Hop Tug

Timber Carriage Surrey Dung Cart Hermaphrodite
Welsh Gambo Welsh Truckle Cart Glamorgan Waggon
Hansom Cab Forest of Dean Waggon Conestoga Waggon
Royal Mail Coach Devon Harvest Trolley Northumberland Cart

plus others in course of preparation

-----------------------------------------------

“CARTCRAFT"’ PACKS — designed for those who want easy to make and attractive models,
needing no special tools or materials. Comprise clear plans, full instructions and cutting patterns;
together with a set of moulded composition wood finish wheels.
Lake District Cart Comish Haywain Coal Cart
Brewers Dray Railway Trolley




AMIES & BARFORD'S New Patent Water Ballasting Adjustable
Wrought Iron Roller.

|t sed for Gentlewen's Furks, Raes Convaes, Cricket Gromuls, Lawns, Fandsape Gerdent's use, nud for miking Xew Thegds evergwlere,  The Cplinder ia mndg of the best wrowght iros)
Aol plate, nink peobietly water-tight,so that iLeus be Tomlet Ly wmoler to any exient o plessnre. Thiv Lux proved one of U most sugcessink of recent Juventions, ncarly 300 of these roHers, of
B oaions ksce, having beiy SERE OUtin bwo yeary,  Thef can be visle from ane to ton bbse power, i lenired,
S14E, {emrer) APPROXIMATE WEIGHTS, (rerL.) IRICE,
Fong. Dlorwtsr, . Ton, Uor Qr, Tuos. Cut,’ Qr, L, 0
43 feet L by A feet L by Sindh platen ey 2 D D e e b L0 0 e, G0 DO
44 feet ..-by a3 fork --.be | ” PR | 13 0 vvcrriers siraeres 8 15 0 inves 83 0 O
4fet., Dy ) feet Ly § PP D T | NP ORI S [ T | JETOTOP | S | S ) _
Havilo with A, & ' New Patvated Turn-tatle Frame, 1o sl the borses o San, withous by wing o ioiplenent, tias avodding mich strain on (b, ninl dlodiog of e soll alao=s £3 sxtra,

@& Delicered ot Poterborough Sating only, “liaieles given for any olfher sizes fo urder,




HORSE-DRAWN FARM IMPLEMENTS
Part 11 — Preparing the Soil

ISBN for complete set of 4 volumes: 0 95957755 3
ISBN for this volume: ¢ 9505775 7 X

No. 4 in a series of sourcebooks compiled and published
by
JOHN THOMPSON

I Fieldway, Fileet, Hampshire, UK.




