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UNITED STATES

Patented September 15, 1903,

PATENT

JOIIN HENRY KINDSVATER, OF MANHATTAN, KANSAS.

GRAIN=DRILL.

SPECIFICATION forming part of Letters Patent No, 738,816, dated September 15, 1903,
Applfcation filed June 24,1902, Serial No. 113,031, (7o model.)

To all whomy it may concermns

Be it known that I, JoHN HENRY KINDS-
VATER, a citizen of the United States; resid-
ing at Manhattan,in the county of Riley and
State of Kansas, have invented a new and
useful Grain-Drill, of which the following .is
a speeification.

This invention relates to grain-drills and
the like; and it has for its object to provide
a machine of this class which shall possess
superior advantages in point of simplicity,
durability, and general efficiency.

With these and other ends in view the in-
vention. eonsists in the improved construe-
tion, arrangement, and combination of parts,
which will be hereinafter fully described, and
particularly pointed out in the claims.

In the accompanying drawings, Figure 1is
a top plan view of a grain-drill embodying
my improvements, a portion of the seedbox
being removed to disclose subjacent mech-
anism. Iig. 2 is a vertical longitudinal sec-
tional view of the same. Iig.3 is a vertical
longitudinal sectional detail view of one of
the force-feed mechanisms. Fig.4isatrans-
verse sectional view of the same, taken on a
plane indicated by the line 4 4 of Fig. 3.
Fig. 5 is a detail elevation, partly in section,
of one of the drill-shoes and the disk which
coacts therewith, also showing the draw-bar
to which the drill-shoe is attached. Fig. 6
is a detail vertical sectional view of the same,
taken on a plane indicated by the line b b of
Fig. 5. Fig. 71is a detail sectional view of
the same, taken on a plane indicated by the
line ¢ ¢ of Fig. 5. Fig. 8 is a detail view
showing the construction of the piston which
forms a part of the means for supplying lu-
bricant to the disk bearing. Fig. 9 is a de-
tail elevation, partly in section, showing one
of the shifting bars and the foot-lever by
which the same may be operated. Fig. 101is
a detail sectional view of one of the gunide-
brackets and revoluble gunides for the rods
which carry the disk scrapers. Fig: 11 is a

detail view showing a drill-shoe attached to
the rear section of a draw-bar.

In the embodiment of my invention here
shown there is a frame 1 of rectangular form
whieh comprises a pair of side bars 2, a cross-
bar 3, which connects the front ends of the

-the tongue, as shown in Fig. 1.

side bars, a cross-bar 4, which connects thg
rear ends of the side bars, a cross-bar 5, which
connects the side bars and is disposed at a
suitable distance in rear of the front eross-
bar 3, and a loungitudinally-disposed "bar 6,
which connects the central portions of the
cross-bars4 5. Thetongune 7 has its rear por-
tion bolted on the cross-bars 3 5, as at 7> 7%,
A pair of forwardly-converging brace-rods 8
have their rear ends secured to the sides of
the frame 1 at a suitable distance from the
front corners thereof, are secured also to the
front cross-bar 8, which they eross, and have
their front ends secured to opposite sides of
A draft-bar
9, which is vertically disposed, or substan-
tially so, has its upper end secured to the un-
der side of the tongue 7 and has its lower
end braced by means of a brace 10, the up-
per end of which is connected to the under
side of the tongue, as at 11, and a pair of
laterally-inclined side braces 12, which have
their upper ends secured to the under side
of the cross-bar 8. The said draft-bar has a
plurality of openings 13, whereby the said
draft-bar is adapted for the attachment of a
doubletree 14 thereto at any desired vertical
adjustment.

An axle-shaft 15 is journaled in suitable
bearings, (not here shown,) which are on the
under sides of the side bars 2 about midway
between the front and rearsidesof the frame.
At the ends of the axle-shaft are supporting
and traction wheels 16, by which the said
axle-shaft is rotated when the machine is in
motion. A seed box or hopper 17 of suitable
construction is supported on the frame 1
above the axle-shaft 15 and is provided with
a plarality of cups containing force-feed de-
vices on its under side, each of which in-
cludes a wheel 18, that is rotated by a feed-
shaft 19.

"Each force-feed wheel 138 is disposed for
revolution in the throat 20 of a casting 21,
which has a hopper 22 at its upper side that
registers with an opening in the bottom of

' the seedbox and which hopper is divided by

a longitudinally-disposed partition-plate 23
into two compartments 22* 22°, A flap or
cover 24 is pivotally mounted at its inner
edge abovethe partition-plate 23 and isadapt-
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ed to be turned to cover either of the com-
partments of the hopper and uncover the
other, as will be understood.

The seed-wheel is provided with a periph-
eral annular flange 25, centrally disposed
thereon and which registers with the parti-
tion-plate 23, asshownin Fig. 4. This flange

- 25 divides the throat 20 into two passages
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which communicate, respectively, with the
compartmentsin the hopper. The outer side
of the throat 20 is concentric with and closely
approached by the flange 25 of the force-feed
or seed wheel, as at 26, and is provided with
an opening 27. The hopper 22 projects lon-
gitudinally frem one side of the upper por-
tion of the throat of the casting, as is clearly
shown in Fig. 3 of the drawings, and hence
enables any relatively long object, such as a
stick or nail, which may be with the seed in
the seedbox to be disposed at such an in-
clination in the hopper 22 as to cause it to
be caught by the seed-wheel and moved by
the power of the latter loncwudma,llythrouvh
the opening 27, and thus prevent it from in-
terfering with the operation of the seed-
wheel. The position of such a foreign ob-
ject while the same is being thus ejected from
the force-feed mechanism is indicated by the
inclined dotted line ¢ ¢ in Fig. 3. The seed-

‘wheel is provided with laterally-extending

annular flanges 28 29, which are disposed,
respectively, in the passages of the throat 20,

which communicates with the compaxtments
. 222 22° of the hopper.

The diameter of the
flange 28 is somewhat less than that of the
flange 29, so that the passage in the throat
in which the said flange 28 is disposed is. of
greater capacity than that of the throat in
which the flange 29 is disposed. . When large
grain is being drilled, the flap 24 is disposed
to cover the compartment 22° of the hopper,
so that the grain from the seedbox will pass
to the seed-wheel through the compartiment
22*,  HKach of the latter annular flanges of
the seed-wheel is provided with transversely-
disposed peripheral flights or ribs 30, which
cause the grain to be forced through the throat
or passage of the casting 21 by the rotation of
the seed-wheel, as will be understood. .The
feed-shaft 19 is angular in cross-section, and
eachseed-wheel hasacorrespondingly-shaped
central opening through which the feed-shaft
extends, and hence the feed-wheels are ro-
tated by the feed-shaft, as will be under-
stood. In the sides of each casting 21 op-
posite the feed-wheel therein are openings
31, through which small foreign substances
which may be commingled with the seed may.
beejected. Anysuitablenumber of the cups
containing force-feed mechanisms above de-
scribed may be employed, aceording to the
size and desired ecapacity of the drill, and the

same may be disposed atany desired distance

apart, They are all operated by the feed-
shaft 19.
I will now describe means whereby power

is' communicated to the feed-shaft from the
axle-shaftand whereby the feed-shaft and the
seed-wheels driven thereby may be rotated at
any desired rate of speed.

On the feed-shaft 19 is a spur gear 32,
which engages a similar gear 33 on a eounter-
shaft 34. Said counter-shaft is journaled in
suitable bearings 35, which depend from the
seedbox, at one end thereof., Thesaid coun-
ter-shaft is provided with a plurality of spur-
gears 36, which are of progressively-increased
dumeter as they recede from the gear 33.

On the axle-shaft 15 is loosely mounted a
sleeve 37, (see Fig. 1,) which is formed at one
end w1bh cluteh- notches 38 and is provided
with a plurality of spur-gears 39 of progress-
ively-diminished diameter as they approach
the outer end of the sleeve,and thesaid series
of gears 39 are disposed in line but out of con-
tact with the gears 36 on the counter-shaft
34. The said gears 36 and 39 are differential-
speed gears. A shifting idle gear 40 has its
bearingsin a fork 41, the arm of which is lon-
gitudinally adjustable in a support 42, which
is shiftable on a supporting -shaft 43. The
said shaftis fixed and supported on the framne
1 by any suitable devices. Ashereshown,the
said shaft is carried by brackets 44, which are
bolted to the under side of the cross - bar 5.
The gear 40 is thus adapted to be engaged
with any one of the gears 36 and any one of
the gears 39 to cause power to be conveyed
from the axle-shatt to the counter-shaft, and
hence cause power to be conveyed from the
counter-shaft tothe feed-shaft whichis geared
thereto. Byappropriately disposing the gear
40 the feed-shaft mnay be driven at any desired
rate of speed, as will be understood, assum-
ing that the sleeve 37 is in rotation with the

~axle-shaft 15.

A clutch 45 is splined on the axle-shaft and
adapted to be moved into and out of engage-
ment with the sleeve 37, so that the latter
may be locked to or released from the axle-
shaft. A spring 46 is here shown which nor-
mally moves said elutch intoengagement with
the sleeve 37. Said cluteh has an annular

-groove 47, engaged by one arm of a bell-crank

48. Fhela.nterlscdmxedbyasmtablebearmw
49, with which the frame 1 is provided, and
the other arm thereof is connected by a rod
50 to a lever 51, which is mounted on a rock-
shaft 52, that is provided with a segment 53.
The said lever 51 has a suitable dog to engage
the said segment 53, whereby said lever may
be locked against motion. It will be under-
stood that when the said lever 51 is operated
the cluteh 45 may be engaged with or disen-
gaged from the sleeve 37, as may be desired.
When the said clutch is disengaged from the
said sleeve, the force- feed dev1ces are thrown
out of gear.

The shaft 52 isangular in cross- -section and
has spindles at its euds which are journaled
in bearings 54 on therear portion of the frame
1. To the said rock-shaft 52 is attached a
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hand-lever 55, whereby it may be turned, and
the said hand-lever is provided with a suit-
able dog, by which it may be engaged with a
segment 56, that is here shown as carried by
the bar 6. Thereby the lever 55, and hence
the rock-shaft, may be maintained at any de-
sired adjustment. Since the levers 51 and 55
are both connected to the rock -shaft, lever
51 when it is locked to its segment 53 may
be moved simultaneously with the lever 55;
but the lever 51 may be moved independ-
ently of the lever 55, and the latter may be
operated to partly turn the rock-shaft inde-
pendently of the lever 51 and its connections.

From the front side of the frame 1 depends
a series of hangers 57, which are preferably
of the construction shown in Fig. 2 and have
the front and rear arms.53 59, which are
respectively bolted at their npper ends to the
cross-bars 8 5. A transversely-disposed bar
60 is supported by and is secured to said
hangers, and on the said bar and between the
said hangers are pivoted a series of laterally-
disposed brackets 61. The preferred con-
struction of these brackets is shown in Figs.
1 and 2. The drill-shoes 62 are connected
to the said brackets 61 by draw-bars 63, each
of which comprises a front section 64 and a
rear section 65. Xach section 64 is bolted
and longitudinally adjustable on one of the
brackets 61, for this purpose being provided
with bolt-holes for the bolts 66. The meet-

ing ends of the sections 64 65 are overlapped.

and provided with circular heads 67, which
are pivotally connected together by a bolt 68,

‘and the said heads are provided on their op-

posing sides with mutually-engaging radial
corrngations 69, whereby the said sections 64
65 may be secured together at any desirved
angle. This enables the rear sections 65 of
the draw-bars to be disposed obliquely with
reference- to the line of draft to correspond-
ingly dispose the farrowing-disks 70, which
are carried by the drill-shoes. Rach drill-
shoe is formed with a forwardly-extending
arm 71, having a longitudinal bore therein to
receive the rear section 65 of one of the draw-
bars.
form, so that the drill-shoe is adapted to be
turned thereon to dispose the disk 70 at any
desired inelination. The arm 71 is provided
with set-screws 72 to engage the section 65,
and thereby secure the drill-shoe and disk
when adjusted. DBy providing for the longi-
tudinal adjustment of the draw-bars, as here-
inbefore described, the drill-shoes and disks
may be set to run either abreast of each other,
as shown in Fig. 1, or one behind another al-
ternately throughout the series. - Each drill-
shoe is tubular in form and is cut away on
the side next the convex side of its disk 70,
the disk closing the cut-away side of the drill-
shoe, so that a passage for the seed is formed
between the shoe and the disk. The front
edge of the shoe where it bears against the
revolving disk is formed by a shield or plate
73, which is secured to the lower portion of

The said section 65 is cylindrical in

3

the shoe by bolts 74, and the said bolts oper-
ate in longitudinal slots 75, with which the
shoe is provided, so that the shield or plate
may be adjusted to bear appropriately against
the convex side of the disk and to compen-
sate for the wear of said shield or plate, so
that the same may be at all times maintained
in close relation to the disk to prevent the
space between the disk and the shoe from
becoming filled with earth or otherwise ob-
strueted.

The arm 71 of each of the drill-shoes is pro-
vided with a transverse tapered bore 76, the
larger end of which is at the side of the arm
71 on which the disk is disposed. The outer
smaller end of the bore is closed by a screw-
cap 77. In the bore is fitted a tapered bush-
ing 78, which is secured in the bore against
endwise movement and against revolution by
a set-screw 79, which operates in a threaded
opening in the arm 71 and engages the bush-
ing. In thelatter revolvesasleeve 80, which
is correspondingly tapered and is provided at
its larger inner end on its outer side with an
annular groove 81, which receives and fits
snugly on the larger end of the bushing. The
disk hasa central opening 82 of sufficient size
to enable it to clear the lateral flange 83 of
the arm 71, which flange is concentric with
the tapered bore. In the concaved side of
the disk is a cap 84, which has a conical spin-
dle 85, that bears in the sleeve 30, and the
said eap is provided with an annular groove
or recess 86 at the base of the conieal spin-
dle, which recess receives the larger end of
the sleeve S0. A headed screw 87 connects
and secures the spindle 85 to the sleeve 80,
and the head of the said screw is disposed op-
posite the smaller end of the bushing 78 and
forms a flange,which in coaction with the said
bushing 78 secures the sleeve 80 in the said
bushing, and thereby secures the disk firmly
to the arm 71, while permitting the disk to
rotate. The cap 84 of the disk is secured to
the sleeve 80, as by screws or rivets 388, and
the said cap is secured to the disk, as by riv-
ots 89. The caps 8477 close the opposite ends
of the bore, prevent leakage of the lubricant,
and prevent the ingress of dust and other for-
eign particles. Washers 90 of suitable thick-
ness and of a suitable number—one or more—
are placed on the shank of the screw 87, be-
tween the head thereof and the smaller end
of the sleeve 80. As the latter wears one of
the washers may be removed and others sub-
stituted from time to time to take up the space
between the head of the screw 87 and the in-
ner end of the bushing. By thus providing
a bearing which is closed at both ends for the
disk the labricant is retained in the bearing,
which is a very important advantage, as it en-
ables the bearing to be constantly and suffi-
ciently lubricated. An interiorly-screw-

threaded lubricant-chamber 91 is formed in
the upper side of the arm 71 and has at its -
lower end a reduced opening 92, whiech com-
municatées with a similar opening in the bush-
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veyed from the lubricant-chamber to the sur-
face of the sleeve 80. In theopen upperend
of the lubricant-chamberisascrew-piston 92,
which is preferably hollow and open on its in-
ner side, as here shown, and is formed with
a headed stem 93, by means of which it may
be turned. This piston enables hard lubri-
cant to be used for the bearing of the disk.
By turning the piston the lubricant can be
compressed to such an extent as to cause it to
feed the bearing. To adapt the lubricant-
chamber to feed oil as a Jubricant to the disk
bearing, the chamber should preferably be
filled with suitable fibrous material, such as
hemp. This may be compressed by the pis-
ton 92’ to cause it to feed the oil to the bearing.
To enable the oil to be readily placed in the
lobricant-chamber without the necessity of re-
moving the piston 92', I provide the latter
with an opening 94 of sufficient size.to receive
the nozzle of an oil-can and provide a spring-
pressed plug 95 to eclose the said opening.
This plug and the opening 94 taper upwardly,
so that the opening is sufficiently closed by
the plug to prevent the escape of oil from the
lubricant-chamber, and this construction also
enables the plug 95 to be moved downwardly
by the nozzle of the oil-can and enable oil to
be readily supplied to the lubricant-chamber
through the opening 94.

In the upper tubular end of each drill-shoe
62 is a section of pipe 96, which forms a ver-
tical extension of the drill-shoe and is adapt-
ed for the reception of the lower portion of
the usual flexible tube 97, through which the
grain or seed is supplied to the drill-shoe
from the force-feed mechanism. By the em-
ployment of thesection of pipe 96 the weight
of the drill-shoe may be materially reduced
and a corresponding economy effected. Each
drill-shoe has a boss 98 on its rear side at its
upper end, to which is pivoted the lower end
of a guide-tube 99. The rock-shaft 52 is pro-
vided with a plurality of forwardly-extend-
ing rock-arms 100, one for each drill-shoe,
and each of the said rock-arms has its front
end forked, as at 10l. The upper end of
each guide-tube 99 is disposed in the fork of
one of the arms 100 and is provided with a
traveler 102, which is engaged by the said
fork.  Ineach guide-tubeisa coiled extensile
spring 103, the lower end of which bears on a
split spring-pin 103?*, disposed in appropriate
openings or slots 99%, with whieh the guide-

tube is provided, there being a series of said .

openings, whereby the pin 103* may be ad-
justed to regulate the tension of the spring.

‘The traveler 102 has an arm 102*, that oper-

ates in a slot 99* in the guide-tube and bears
on the upper end of the spring. A split

spring-pin 102° in openings near the upper
end of the guide-tube prevents the traveler
from becoming unshipped therefrom when the
disk is raised. The traveler is raised and
lowered by the rock-arm when the lever 55is

_pair of rollers is below the bracket.

738,816

operated, and when the machine is in opera-
tion the spring exerts downward pressure on
the drill-shoe to keep the disk in operative
engagement with the soil. If will be under-
stood that by turning the hand-lever 55 rear-
wardly to cause the rock-shaft 52 to elevate
the front ends of the rock-arms 100 the drill-
shoes and the disks earried thereby will be
raised from the earth. It willalso beunder-
stood that when the drill-shoes and disks are
lowered to their operative position the ten-
8ion or pressure of the springs thereon may
be regulated by adjusting the lever 535.

On the rear cross-bar 4 are secured a plu-
rality of forwardly-extending brackets 104,
which correspond in number with the drill-
shoes and each of which has a circular open-
ing 105 and a circular guideway 106 (see Fig.
10) on its upper side.
brackets is secured a revoluble guide which
has a cireular bearing-flange 108, engaged by
the circular guideway 106, and is provided
with a rearwardly-extending arm 109, having
a slot 110, and is further provided with an
angular opening 111 and with angularly-dis-
posed vertical walls 112, which extend through
the opening in the bracket, are within the
radius thereof, and are provided with two
pairs.of antifriction-rollers 113, which are
disposed at right angles to each other and in
different vertical planes. One pair of the
said rollers is above the bracket and the other
A lon-
gitudinally-movable shifting bar 114 is dis-
posed on the upper side of the bar 4 and en-
gaged by suitable guides 115. Thesaid shift-
ing bar is connected to the arms 109 of the
guides 107 by studs 116, which operate in the
slots 110. In practice two of the said shift-
ing bars are preferably employed, one for the

‘brackets and guides 107 on each side of the

machine and as shown in Fig. 1. A foot-
lever 117 is provided for each of the shifting
bars 114. Kach of the said foot- levers is
mounted in a suitable bearing 118, which
bearing may also form a guide for the shift-
ing bar, and the latter has an upstanding lug

119, connected by a stud or bolt 120 to a slot-

ted arm 121 of the foot-lever. = A spring 122
(see Figs. 2 and 9) is provided for each foot-
lever to bear against the same in such man-
ner as to normally elevate the foot-lever and
move the shifting bar in one direction.
Each drill-shoe has a rearwardly-extending
arm 123 (see Figs. 5 and 7) attached thereto
on the side opposite the disk. The said arm
has its rear portion extended laterally beyond
the concaved side of the disk and provided
with an adjusting-slot 124. A rod 125, which
is angular in cross-section, has its lower end
provided with a bearing-spindle that oper-
ates in the slot 124. To the said rod is at-
tached a seraper 126, which is adapted to bear
against the concaved side of the disk. The
provision of the slot 124 enables the lower end
of the rod 125 to be adjusted in the arm 123

On each of the said
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as may be required to cause the scraper 126
to bear against the disk, and this adjustment
is effected by means of a set-secrew 127 and
loek-nut 127%, as shown in Fig. 7. Theupper
portion of the rod 125 passes through the open-

ing in one of the revoluble guides 107 and be- -

tween the opposing sides of the pairs of anti-
friction-rollers 113, carried by the said revo-
luble guide.  The said rods 125 are thus
adapted to move endwise in the guides 107
and between the antifriction-rollers to permit
the drill-shoes and disks to be raised and low-
ered in the manner hereinbefore described.
The angular e¢ross-sectional shape of the rods
125 and the corresponding disposition of the
antifriction - rollers by which they are en-
gaged enables the said rods 125 to be turned
when the shifting bars 114 are operated, as
hereinbefore described, to turn the guides 107,
and hence the serapers 126, carried by the
said bars, may be released from or caunsed to
bear against the disks, as may be necessary,
when the machine is in operation.

At the rear corners of the frame 1 are a
pair of depending vertical guides 128, each of
which has a suitable inclined brace 129 on its
front side. A pair of downwardly and rear-
wardly inclined arms 130 have their upper
ends pivotally connected to the inner sides of
the bars 2, as at 181. The rear portions of
the said arms 130 bear against the inner ver-
tical sides of the gnides 128, and the rear ends
of the said arms 130 are connected together
by a bar 132. To the center of the said bar
is secured a support 133, to which the lower

end of the seat-supporting bar 134 is secured.
o .

Press-wheels 135, of which a suitable num-
ber is provided, one to run in rear of each of
the disks 70, are each mounted for revolution
in a trail-fork 136, which has a vertical spin-
dle 137 at its front end. On the bar 132 are
pivoted blocks 138, each of which forms a
bearing for the spindle 137 of one of the trail-
forks. Thereby the press-wheels are adapted
to move vertically and turn laterally inde-
pendently of each-other. Coiled springs 139
are placed on the bar 182. One end of each
of said springs is secured to said bar, and the
other end thereof is secured to one of the
blocks 138, and the springs exert downward
pressure on the press-wheels, but permit
them to rise to pass over obstructions.

I have herein shown and desecribed the
drill-shoes ptrovided with concavo-convex
disks, which coact therewith; but within the
scope of my invention the drill-shoes may be
adapted to open the drills for the grain and
may be pivoted to the rear ends of the sec-
tion 65 of the draw-bars and adjusted to run
at any desired angle. In Fig.111 show such

a drill-shoe «, having an arm y projecting
from its front side at its upper end, said arm
being hollow to receive the section 635, which
is pivoted thereto at z, and the sides of the
arm have adjusting-openings ¢’ for the re-
ception of a pin 4*to bear on the section 65,

5

and thereby secure the drill-shoe either in a
vertieal position or at any desired ineclina-
tion.

Having thus described my invention, I
claim— :

1. In a grain-drill, a casing having a hop-
per, with front-and rear walls inclined longi-
tudinally thereof, and converging rearwardly
and a discharge-throat having an opening 27
in the rear side thereof, in combination with
arevolubleseed-wheelin the discharge-throat
and having peripheral flights, for the pur-
pose set forth, substantially as described.

2. In a grain-drill, a casing having a hop-
per, with front and rear walls inclined longi-
tudinally thereof and converging rearwardly,
a longitudinal partition dividing the hopper
into two compartments, and a discharge-
throat leading from said compartments and
having an opening 27 in the rear side thereof,
in combination with a revoluble seed-wheel
in the discharge-throat, having an annular
peripheral flange 25 in line with the partition,
and dividing the throat into two passages,
lateral annular flanges of unequal diameter,
to vary the capacity of said throat-passages,
and flights on said lateral annular flanges,
substantially as described.

3. In a grain-drill, a casing having a hop-
per with inelined front and rear walls con-
verging rearwardly, a discharge-throat, and
a seed-wheel journaled in said throat.

4. In a grain-drill, a casing having a hop-
per with front and rear walls converging rear-
wardly, a discharge-throat, means for dis-
charging seed through said throat, and an
opening in the rear side of said-throat in ap-
proximate alinement with the bottom of the
hopper. .

5. In a grain-drill, a casing having a hop-
per with front and rear wallsconverging rear-
wardly, a discharge-throat, a seed-wheel jour-
naled in said throat, and openings in the side
of the latter.

6. In a grain-drill, a casing having a hop-
per with rearwardly-converging front and
rear walls, a partition in said hopper, a dis-
charge-throat, a seed-wheel journaled in said
throat and having flights of different diame-
ter in alinement with the compartments of
the hopper, and means for operating said
seed-wheel at differential rates of speed.

7. In a grain-drill, the combination of a
seed-dropping mechanism, a clutch to throw
the same in and out of gear, a pivoted draw-
bar, a drill-shoe secured thereto, a rock-shaft
having an arm connected to the drill-shoe to
raise and lower the latter, a lever to turn
said rock-shaft, means to lock said lever, a
lever having its fulcrum carried by the rock-
shaft, a connection between the last-men-
tioned lever and the clutech to operate the
latter, and means to lock the last-mentioned
lever to and disengage the same from the
rock-shaft substantially as deseribed.

8. In a grain-drill, the combination of a
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vertically-movable drill-shoe, a guide-tube | operating-lever for the rock-shaft, and means
connected pivotally therewith, said tube be- | for locking said lever and the parts operated

_ ing provided with vertical slots, a coiled ex- | thereby at various points of adjustment.

- ‘tensile spring in the said guide-tube, & trav- In testimony that I claim the foregoing as

5 eler movable vertically in the slots of the | my own I have hereto affixed my signature in 15
guide-tube and bearing on the upper end of | the presence of two witnesses.

the spring, a rock-shaft, an arm extending JOHN HENRY KINDSVATER.
from said rock-shaft and connected with the | - Witnesses:
traveler, means for limiting the movement Louis WABNITZ,

10 of the latter upwardly in the guide-tube, an JouN T. PARKER.




