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To all whom it may concern :

- Be it known that we, MoSES PENNOCK and
SAMUEL PENNOCK, ot East Marlborough, in
the county of Chester and State of Pennsylva-
nia, have invented a new and useful Improve-
ment in the Grain and Seed Drill called the
“Lion Drill;” and we bereby declare that the
following is a full and exact description of the
machine and the manner of using it, together
with the part which we claim as our invention.

First. A double rectangnlar frame of wood,
ABODEF. The beams A B, F C, and E
D are each six feet eleven inches long, two
and one-fourth inches wide, and three and
three-fourths inches deep. The beams A I
and B D are each four feet nine inches long,
and of the same lateral and vertical dimensious
as the former. The three former are fitted by
wortise and tenon to the two latter, the beams
A E and B D projecting nearly three inches
beyond the beams A Band ED. To the frout
beams A B and C I is attached either a pair
of shafts or a tongue, so as to use the machine
with one or two horses. It is indeed an ad-
vantage to have both, to be taken off or put
on at pleasuare, according to the kind of work
to be performmed. 1tis obvious that when the
machine is in operation the part A B of the
frame is foremost.

Second. The beams A E and B D are perfo-
rated midway between F and E and between C
and D with boles, through which pass two iron
screws- nearly an inch in diameter and four
inches long, with square heads. These are
screwed iuto the wooden beams A E and B D
at right angles to them and parallel to A B.
Each of these screws terminates in a smooth
round obtuse point, which fits and turns in a
socket or thimble of cast-iron or steel fixed
immovably in each end of the axle of the ma-
chine.

Third. The axle O O, made of wood,is six
feet six inches” long and three and one-third
inches in diameter. Itis parallel to the beam
A B. On the extremities of this axle and in-
side of the frame are placed the wheels G G H
H. They are each three feet in diameter, com-
posed of solid plank, with aniron band, or com-
posed of fellies and spokes, at pleasure. One
of these wheels is fixed firmly on the axle, so
that they must revolve together. The other
is adjusted to turn, when necessary, on the
axle, being kept steadily to its place by two

semicircular plates screwed fo the side of the
wheel, embracing the axle, and running in a
groove cat into it.

Fourth. On the axle are fitted, at intervals
of nine inches, seven cast-iron spur- wheels,
each wheel containing twenty-eight teeth.
These wheels are severally composed of two
semicireles, and are firinly attached to the axle
by screw-nails passing through ears, which pro- -
Jject from their sides, into the wood.

Fifth. About ten inches behind the axle of
the machine two upright posts, T T, are mor-
tised into the beams A B and B D, and at the
height of sixteen inches support, by means of
mortise and tenon, a horizontal beam, I I, par-
allel to the axle, six feet eleven-inches long,
two inches wide, and two and one-fourth inches
deep. On the upper side of this beam are
placed at intervals of nine inches seven rect-
angular staples, 4%, large enough to allow a
square slider, % an inch and a half in the side,
to play freely in each of them. These staples
may be made of cast-iron and secured. to the
beam I I by screws, or of wrought-iron with
tangs passing into the frame.

Sixth. Seven wooden sliders, S K, two feet
in length and one and oue-half inch square,
rest at right angles on the beam I I and slide
backward and forward in the staples described
in the last article. The hinder end of each
slider is formed into a handle. The slider
plays lengthwise thirteen inches, having a
notch on the under side near its forward end,
at K, which, when the slider is drawn back,
falls on and fits to the beam I I. Just beyond
this notch is a pin projecting from the under
side of the slider, which prevents it from being
drawn ont of the staple. Thirteen inches from
the former is a second notch, at S, on the under
side of the slider, which, when it is pushed
forward, fits to the beam I I. These notches
are cut to nearly half the depth of the slider,

Seventh. Immediately behind the notch S
in the slider, and between it and the handle, is
a vertical mortise three inches long and one-
half an inch wide, through which passes loose-
!y a tenon working on a pin, with a screw-nut,
which passes horizontally through the slider.
A joint is thus formed which plays backward
and forward with facility, The tenon just
mentioned is formed on the upper end of a ver-
tical lever, L M, about twenty inches longand
two inches square at the lower end, tapering
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toward the top. The lower end, L, of this le-
ver fallsinto an open clamp of cast-iron, which
is serewed to the beam E D, having an iron
pin to pass horizontally through the lever and
sides of the clamp, so as to form a fulerum on
which the lever plays backward and forward.
By means of these fulerums or joints at the
ends of the vertical lever the slider may be
readily moved so that either notch shall fall on
the beam I 1.

Eighth. A second or horizontal lever, L N, is
fitted at right angles into the vertical lever L
M, by mortise and tenon, immediately above
thelowerfalernm. Thishorizontallever, which
points forward, is about fourteen inches long,
one inch wide, and from three inches at the
shoulder to oue and one-fourth inch at the
extremity in depth. This lever and the ver-
tical one to which it is attached compose a
bent lever, (bent at right angles,) having the
fulerum near the angle. Of course, when the
slider attached to the upper end of this com-
- pound lever is drawn back, so that the notch

K falls on the beam LI, the torward end, N, of
the horizontal arm will be elevated; but when
the handle of the slider is pushed forward, so
that the noteh S falls on the beam I I, thisex-
tremity of the lever must be depressed.
Ninth. A frame, V W, to support the hopper
is fitted at one end by a cast-iron open clamp
to the beam F C, where it works with a verti-
cal joint and extends horizontally over the
axle. This frame consists of two pieces, each
three feet two inches long, three inches wide,
and oneinch deep. (Inthedrawings,theframe
isrepresented as composed of one piece only.)
These pieces are connected near their ends by
two turned studs of wood with round tenons,
80 as to give the frame a width of about eight
jnches. The stud connecting the side pieces at
their hinder end,V, rests on the horizontal arm
L N of the compound lever,and rises or falls as
the latter is elevated or depressed. When the
machine is in operation this stud lies in the
compound lever, and is retained there by an
angle of the cleat nailed on the arm L M a short
distance above the angle. The vertical joint at
the beam F O is formed by an open c¢lamp, se-
cured to the beam by screw- nails, which em-
braces the end of the frame and holds it to its
place by a cylindrical projection from each side
of the clamp passing into a hole in the frame.
Tenth. The hopper P for containing the seed
is the frustum of a wedge, ten and one-half
- inches by seven in the clear at the top and five
inches square at the bottom, the depth being
aboutteninches. Twostripsof woodarenailed
jnside of its smaller end,soastoleavethe open-
ing about five inches in the direction of the
axle of the machine and alittle more than three
inches in the transverse direction. On these
stripsrepose the sides of a cast-iron grate,which
forms the bottom of the hopper.- Four iron
serew-nails, passing through holesin the sides
of this grate and through the strips of wood on
which they restinto the wooden frame, secure
the hopper in its place. The opening in the

hopper’s bottom is divided by small bars in
the iron grate into five apertures, three inches
long in the direction transverse to the axle,
the middle and the two outside apertures be-
ing each about three-eighths of an inch wide
and each of the other two seven-eighths of an
ineh. o adapt these apertures to the various
kinds of seed or grain to be sown, a number
of wooden bottoms, a b ¢, are formed to fit into
the hopper and not on the grate, In each of
these one or more apertares, d, are formed, cor-
responding exactly with an equal number of
those in the grate. Thus for wheat or rye a
bottom must be used having an aperture cor-
responding to one of the larger ones in the
grate, and for Indian corn a bottom with an ap-
erture corresponding to the other; but for
clover-seed a bottom must be employed with
three apertures corresponding to the three
small ones in the grate.

Eleventh. Directiy under the hopper is aroll-
er, y, four and one-fourth inches long and about
four inches in diameter. Its axis is parallel
to that of the principal axle. Thisroller turns
on an iron axis which passes through it, and
works at each end in a box secured by screw-
nails to the under side of the frame on which
the hopper rests. To one end of the roller is
fixed by screw-nails a cast-iron spur-wheel
concentric with the roller and turning with it
on the same axis. The circumference of this
spur-wheel and thenumber of teeth correspond
exactly with those of one of the wheels de-
scribed in the fourth article. When the wa-
chine is in operation the teeth of the spur-wheel
on the roller work in those on the axle. They
of course revolve simultancously.

Twelfth. A number of holesin the roller are
made to a small depth at regular intervals, to
receive from the hopper through the apertures
in its bottom the seed or grain to be scattered.
These holes in regard to number and size are

-calenlated to receive the guantity of seed de-

signed to be dropped at one revolution of the
wheels. Thus, it in that partof the roller which
revolvesunderoneof thelarger aperturesin the
hopper’s bottom we have ten holes, each capable
of receiving a grain of Indian corb, so situated
as to divide the circumference of the roller into
ten equal parts, the grain will be dropped a
little more than eleven inches apart. In like
manner for any other kind of grain, the con-
tents of one line of holes in the circumference
of the roller must be equal to the quantity de-
signed to be discharged through the corre-
sponding aperture in the hopper-bottom dur-
ing-one revolution of the wheels, The roller
runs close to the grated bottom of the hopper,
which is rendered concave to fit the convexity
of theformer. Thereisof courseno way for the
seed to escape-from the hopper but by falling
into these holes. If the frame of the grated
bottom at the extremity of all the apertures
was made to fit close upon the roller, it might
frequently happen that a grain of the larger
kind—as Indiau corn, beans, or even wheat—
having fallen partly into a hole in the roller
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and remaining partly above it, would be caught
against the side of the grate and cut in two.
To prevent this destruction of the seed, an in-
dentation ismadeontheunder sideof the grate,
opposite the hinder extremity of each larger
aperture, of a size to admit the passage of a
grain. This indentation is filled ap by a small
wooden bolt furnished with a shoulder resting
against the grate, so as to prevent the bolt
from being pushed forward to press upon the
roller. Aspring fixed on theoutsideof the hop-
perpresses againsttheouter end of theboltand
keeps it in its place. Whena grain partly in a

boleintheroller,butstandingaboveits surface, .

is bronght in contact with the end of this bolt,
i pushes it back against the spring, which,
yielding to the pressure, either permits the
grain to pass through and drop with the others
or by arebound throw it back into the hopper.

Thirteenth. Immediately under the roller is
thedrill U, themoutl of whichislargeenoughto
catch all the seed that falls from any part of the
roller, Thedrilliscomposedchieﬁyof’cast-iron,
the opening at the top being about eightinches
square and the depth fourteen inches. The
front enrves a little toward the point, which
projects forward like the colter of a plow,

The opening at the lower extremity is about.

one and one-half inch long by one inch wide.
The front plateof the drill aswell as thelower
half of the side ones from the point upward
are composed of cast-iron. The back plate and
upper portion of the side ones may be made of
tin or zine. Across the top,on the hinder side
of the drill, is extended an iron rod or bail,
having a loop in the middle, to which a ropeis
attached to support the drill. (In the draw-
ings the bail is not used, the cord represented
as passing through a hole in the drill.) The
drill is cast with a socket projecting from its
front plate, about two inches square in the
clear. Into this socket a lever, G O V E, is
firmly fitted, with its end pressing against the
drill. The lever is two inches wideand three
inches deep at the drill, where it extends one
inch below the open socket, whence it tapers
to a.depth of two inches at the other end. The
length is two feet four inches. On the under
side of this lever is a strong iron strap, N O,
two inches wide and two feet1ong. This strap
at the forward end, V I, or that farthest from
the drill, is fastened to the lever by iron bolts
passing through them. At the hinder end, N
O, the strap is a small distance from the lever,
and has on its upper side, secured by screw-
nails, a wedge of wood of the samne width as
the strap, ten inches long, and from one and
one-fourth inches deep at the base or hinder
end to one-half an inch at the other. Through
this strap, thus compounded of wood and iron,
neartheend N O, passesaharrow-tooth fourteen
inches long and one inch square at the strap.
The hinder side of this tooth through the lower
half of its length is straight. The width from
the strap downward is gradnally reduced and
the front formed into a convex curve, so as to
terminate in a dull point. The upper half of

‘tooth.

this tooth isreduced to a cylinder five-eighths
of an inch in diawmeter, leaving a shoulder on
theback part of the tooth which presses against
the under side of the iron strap. On this cy-
lindrical part a screw is cat, which, after pass-
ing through the iron strap and the contiguous
wedge, is screwed into the lever GOV E. By
this screw the depth which the tooth runs into -
the ground may be varied. On thisscrew, be-
tween the wedge aud lever, a nut is fixed, to
screw down hard on the wedge and prevent
the strap from sliding ap and down on the
This is fixed to run about two inches
before the point of the drill, and to penetrate
alittle deeper into the ground. Itthuscatches
and carries with it those portions of grass or
weeds which would otherwise collect on the
drill itself and obstruet the discharge of the
seed. Fixed to the forward end, V E, of this
lever by the bolts above mentioned, which.
pass through the lever and iron strap, is a
torked hinge eight inches long, spreading at
the forward extremity nearly nine inches.
This hinge works at the extremities of its
branches in a pair of iron strap-hooks, which
are secured by screw-nails to the front of the
beam A B. A narrow strip is fixed by screw-
nails to the front of the beam A B, running
lengthwise with it, just above the hooks, to
prevent the hinges from slipping out of them.
On the lever between the hinge and the drill
is a small open box, H A, for holding a weight
when necessary to sink the drill more deeply
into the ground. The rope attached to the
loop in the bail of the drill passesinto an open
mortise in the end N of the horizontal arin of
the compound lever described in Article8, and
hasaloop thrown over a pin in the same. This
rope is prevented from slippingoutof theopen
mortise by a screw-nail passing horizontally
through the lever a short distance beyond the
rope. _

Fourteenth. As there are seven spur-wheels
on the axle of the machine, there are seven roll-
ers and seven drills of thekind above described.
The distance from the middle of one wheel to
that of the other is just six feet, and the seven
drills are so located as to divide this spaceinto
eightsectionsof nineincheseach. Consequent-
ly whenall thedrills are used the seed is deposit-
edinrowsnineinchesapart; butthesedrillsand
the levers that sustain them are connected with
the frame in such manner that any one or more
of them can be taken off and the others left
for use.

Fifteenth. To each of the two outside drills is
attached, in a manner to be taken off or put on
at pleasure, a box, X, by side straps of iron,
so as to allow a vertical motion, but keeping
the box directly behind the drill. This box is
composed of boards and is open at top, the di-
mensions six inches by ten in the clear, so as
to contain a small weight. On the under side
of this box are fixed two shovel - formed teeth
80 located as to cast a ridge of earth on the
line traveled by the point of the drill.

Sixteenth. When the sliders described in the
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sixth article are pushed forward so that the
notch S nearest the handle falls on thebeam L1,
the borizontal arm L N of the compound lever
assumes its proper horizontal position, the drill
is at liberty to sink into the ground, the hinder
stud of the frame V W, which supportsthe hop-
per, rests in the angle of thelever, and the teeth
of the spur-wheel on the roller fall in with and
catch upon those of the principal axle. Con-
sequently the revolution of the axle caused
by the progressive movement of the machine
must, under this circumstance, cause the roll-
ertorevolve. Of course, when the sliders are
all in the position just noticed the machine
is in gear; but when the slider is drawn
back until the other noteh, K, falls on the beam
1 I the forward end, N, of the compound le-
ver is elevated, the drill is raised out of the
ground, and the teeth of the roller are lifted
clear of those on the axle. When all the sliders
are thus situated the machine is tofally out of
gear. From the manner.in which the sliders
are situated, it is clear that any one or more
of the drills wmay be thrown out of gear with-
out affecting the others. This is a great con-
venience in case of point lands.
Seventeenth. Inthe middle of the beam ED
a hole is bored horizountally to receive a bolt,
on which is made to revolve vertically a lever
orarm, S B, five feet two inches long and two
inches by three and a half in its other dimen-
sions. This arny, when in a horizontal position,
rests in a hook which is formed of an iron rod
six or seven inches loug, bent at right angles,
with one branch secured to end of the beam A
E or B D and the other standing vertically.
This hook serves to retain the arm in its place
while in use. When the arm is placed in a
vertical position, as it must be when turning
at the end, the bandles of the contiguous slid-
ers, being drawn back to throw the machine
out of gear, retain it in its place. To this le-
ver is fitted a slider, W A, six feet long and
one and one-half inch square. It slidesalong
the lever or arm S E in two strong iron clasps
which are fixed on the lever. These clasps
are composed of iron rods with one end fixed
_on the lever S IE and bent, so as to embrace
the slider. This slider may be drawn out to
various distances, so as to compose with the
lever a compound arm of various lengths.
These lengtbs are marked by nnmbers on the
slider passing a fixed point on the lever 5 H.
Two portions of the slider, near its outer end
four or five inches apart, are cut into a eylin-
drical form, each of these cylinders being about
twoincheslong. Round these eylindrical por-
tions of the slider are bent two iron straps, the
ends of which are riveted to the flattened end
of a tracer, S S. These bent straps thus form
eyes, by means of which the tracer is kept at
right angles to the slider and permitted to re-
volve upon it in that position. The tracer is
three feet nine inches in length. The lower
end of the tracer carries an instrument called
the “marker,” A G. This marker is composed
of a plate of strong sheet-iron cut into a rhom-

bus ten inches in the side and bent along its
shorter diagonal'nearly into arightangle. Into
this dibedral angle, or angle formed by thetwo
frames a block of wood is fitted, through which
and the center ot the thomboidal plate a round
hole is made to receive the end of the tracer.
The marker is thus firmly fixed on the end of
thetrs cerinsuch manner that whenthearm S E
is brought to its horizontal position the marker
will be on the ground with its ridge or dihedral
angle pointing forward and inclined to the
horizon in an angle of about forty-five degrees.
When the machine is set in motion this mark-
er, acting in the manner of a shovel-plow, will .
trace on the mellow ground a shallow furrow,
along which the horse on his return may walk.
By properly adjusting the length ot the arm
composed of the lever S E and slider W A,
the machine may be driven backward and for-
ward across the field in parallel lines at such
distances as the nature of the case may re-
quire.

The manner of using the machine may be
briefly given as follows: In the first place the
groand must be well plowed and harrowed so
as to be redaced to a smooth and mellow con-
dition. For wheator rye all the drills are ad-
justed to their places and the machine put in
gear,asdescribed in the sixteenth article. The
wooden bottom, with an aperture over theline
of holes in the roller designed for wheat, must
be put into each hopper and the proper supply
of seed put in. The machine beiug then put
in motion, the rollers are turned by the spur-
wheels on the axle. The seed discharged from
the holes in the rollers falls into the open drills
below, and, descending tothe point, is deposit-
ed in the earth as the point plows its way
through the mellow soil. The earth, falling
back into the furrow of the drill, covers all the
seed which is deposited at the bottom, Seven
parallel rows nine inches asunder are thus
lodged in the earth by each passageof the ma-
chine. The sliderdescribed 1nthe seventeenth
article must be so far drawn out that the horse.
or one of the horses, returning along the fur-
row made by the marker, may cause one wheel
of the machine to follow the line traced by the
oater drill. Inthis manner a uniform distance
will be maintained between the contiguous
rows. Upon coming to the end the lever S
E, which carries the marker, must be raised
to a vertical position, the handles of the sliders
drawn back to throw the machine out of gear,
and all things left in that situation till the ma-
chine is brought to its proper place for com-
mencing its returv. The handles of the sliders

‘are then pushed forward and the marker

brought again to rest on the ground. In case
of point lands the proper number of drills may
be kept in use and the rest thrown out of gear.
For Tndian corn the drills next to the wheels
are retained and the other five taken off. In
this case the shafts and a single horse will be
most convenient. The proper wooden bottom

and the requisite qnantity of seed being-put
into each of the outside hoppers, the slider.




1,999 §

must be drawn out, so as to make the arm of
the marker nine feet long. Mo these drills
may now be attached the boxes X, described
in the fifteenth article, with the needful weight
in each. A straight line being then traced
across the field, two rows four feet six inches
apart are planted and a ridge of earth thrown
on each of them by the teeth in the box. At
the same time a path is formed by the marker
for the horse to follow on his return, so as to
make the following row four feet six inches
fromtheformer. Thenumberof grainsdropped
at each revolution of the wheels will corre-
spond to the number of holes made in cirenm-
ference of the roller. For beets or rutabaga
the middle and the two outside drills may be
used; but in that case the screws « in the bot-
tom of the seed-holes for wheat, as represented
in the drawings, Figs. 2, 3, are to be screwed
out even with the surface of the roller, in the
end of which a hole is drilled sufficiently large
to carry out at least one beet-seed. The arm
of the marker must now be made six feet nine
inehes in length. The rows in this case will
be twenty-seven inches apart. For clover-
seed all the drills are taken off; but the hop-
pers are all supplied with seed,and the second
bottomineachhas three apertures, correspond-
ing to the three small ones in the grate. The
holes in the rollers are caleulated to distribute
five quarts on an acre. To scatter the seed
regularly over the ground, a board, f, five feet
six inches long, ten inches wide, is suspended
obliquely under the rollers. This board is fur-
nished with narrow strips g, nailed across it,

50 as to scatter the seed as it falls from the
rollers regnlarly along its whole length, The
suspension of the board is effected by attach-
ing to it at right angles, sixteen or seventeen
inches from its ends, two slender arms, h, the
extremities of which work on the under side of
the beam A B, in the place of the two penulti-
mate drill-levers described in the thirteenth ar-
ticle, and two ropes, 4, fixed to the board near
its ends, are attached to the contiguous arms
of the compound levers.

What we claim as our invention, and which
we desire to secure by Letters Patent, con-
sists—

1. In the arrangement of the spur-wheels
for the purpose of connecting the seed-roller
Y and hopper P to the shaft O, as before de-
scribed.

2. The combination of the rectangular staple
%, the beam I, the slider 52, the compound le-
ver I M N, and the hopper-frame V W, for the
purpose of throwing the hoppers in and out of
operation when sowing point and other land
without stopping the horse, as well as for plant-
ing seeds that require cnltivation in rows, and
also for raising the drill U above or allowing
it to sink into the ground a sufficient distance,
in the manner above described, or in any other
substantially the same.

February 16, A. D. 1841,

MOSES PENNOCK.
SAMUEL PENNOCK.
Witnesses:
SAMUEL JACOBS,
CALEB JACKSON,




