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UNITED STATES

PATENT OFFICE.

JOHN B. FOOTE, OF 04K PARE, ILLINOIS,

VARIABLE-SFUED DRIVING

1,419,242,

Application filed October 4, 1918,

To all awwhom it may concern:

Be it known that I, Jopx B. Foors, a
citizen of the United States, and a resident
of Oak Park, in the county of {‘ook and
State of Illinois, have invented certain. new
and useful Improvements in Variable-fipeed
Driving Mechanism for Tractors, of which
the following is a full, clear, and exact de-
seription.

The invention relates to variable speed
driving mechanism for tractors and its ob-
ject is to provide an improved construction
in which the gearing is compactly arranged
so as to avoid a long gear-case and in which
one of the cross-shafts of the variable speed-
driving mechanism is elevated to render it
usable as a service shaft for driving a pulley
which is adapted to drive some mechanism
other than the tractor itself. Other objects
will appear from the detail description.

The invention consists in the several novel
features hereinafter set forth and more
particularly defined by claims at the conclu-
sion hereof.

Tn the drawings: Fig. 1 is a plan of mech-
anism embodying the invention. Tig. 2 is
a central vertical Jongitudinal section. Fig.
90 is a side elevation of the gear-case. Fig.
o ig a detail of the high and low speed pin-
ions and the gears with which they mesh.
Tig. 8 is a transverse section taken on line
8—3 of Fig. 2. Fig. 4 is a section taken on
line 4—4 of Fig. 2.

The variable speed-gearing is enclosed in
a case 10 which is adapted to contain lubri-
cant and serves as an enclosure and a sup-
port therefor. The front portion of the case
10 is provided with a wall 11 containing a
suitable bearing 12 for a longitudinal shaft
13 which ie driven from the nsual motor (not
shown) throngh 2 clutch disposed in 2 hous-
ing 14. A hevelled pinion 15 is fixed to the
rear and inner end of the drive-shaft 18 and
meshes with a geav 16 which is keyed fo a
crogs-shaft 17,  Drive-shaft 13, pinion 15,
gear 16 and cross-shafi 17 ave constantly
driven while shaft: 13 is being driven by the
motor. Shaft 17 is mounted in bearings 18
and 19 which are carried in heads 20 and 21
which are removably secured hy holts 23 in
the sides 10* respectively of the case. A
thrust-bearing 22 is provided for one end of
shaft 17. A first counter-shaft 24, which is
used as a drive shaft for an outside service-
pulley 25, is mounted in a bearing 26 car-
ried by a removable head 27 which is secured
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in one side 10* of the case 10 and in bearings
28 carried by 2 sleeve 29 which is secured by
holtz 80 in the other side of case 10. This
service-shaft is disposed above the plane of
shaft 17 so that the service-pulley will be
disposed at an elevation which will leave
maximum clearance for the belt driven by
the service-pulley and where it will be ac-
cessible for the application and removal of
the belt. A second counter-shatt 31 is fix-
edly sustained in the sides of the case 10 and
iz disposed rearwardly of the shafts 17 and
94, A gear 32 meshing with and for driving
a ring-gear 33 of the differential gearing, on
the rear axle of the tractor, is rotatably
mounted on shaft 31.

A gear 42 is removably secured to one
end of the shaft 17 which projects outwardly
from one side of case 10 and meshes with
a gear 43 which is removably secured to the
projecting end of the service-pulley shaft
94 at the same side of the case. Shaft 24 is
used to drive the high and low speed gears
and the purpose in removably securing the
gears on the outside of the case 10 is to per-
mit substitution of gears of different sizes to
vary the relative speed ratio of the shafts 17
and 24. Tor example, when the tractor is
to be used for plowing in extremely heavy
soil and it is desirable to reduce the speed
of shaft 24 or when a different speed of the
service-pulley is desired, said speed changes
can be readily effected by the substitution
for gears 42 and 43 of gears which will pro-
duce the desired reduction or increase of
speed between shafts 17 and 24. A cover 44
for gears 42 and 43 ig vemovably secured to
one side of case 10 by bolts 45. Wear-plates
442 qre secured in said cover.

A low-speed pinion 46 and an integral
high-speed pinion 47 are slidable on and
constantly rotatable with the service-shaft
24, An arm 48 extends into a groove in the
hub between said pinions and 1s adapted to
slide the low-gpeed pinien 46 into or out of
mesh with a large gear 49 which is integral
or secured to totate swith gear 32 which
meshes with the ring-gear 83 of the differen-
tial gearing on the rear axle. Said arm 48
is also adapted to slide the high-speed pinion
47 into and out of mesh with a small gear
50 which is also integral or secured to rotate
with gear 32. An arm 39 on a slidable rock-
shaft 40 is adapted to enter a groove 51 in
the upper end of arm 48 to slide the arm
cross-wise of the case 10 and on a guide-rod
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52. Arm 48 is disposed in, and rock-shaft
40 is slidable in, a housing 53 secured to the
top of case 10.

‘Lhe reverse gearing comprises a pinion 34
which is slidable on, and rotates constantly
with, shaft 17 and is adapted to be shifted
into mesh with gear 49, to drive said gear
divectly from shaft 17 while service-shaft 24
will run idly. An arm 36 extending into
a groove 37 in the hub of reverse-pinion 84 is
slidable on a guide-rod 38 and adapted to

- slide said pinion into and out of mesh with

15

20

30

35

40

50

60

65

gear 49 to control the reverse-drive. Arm
39 on rock-shaft 40 is adapted to be moved
into.a groove 41 in the upper end of arm
36 and to slide said arm on red 88 and thus
control the reverse drive.

The tractor operated by the driving mech-
anism- comprises traction-wheels 54, 54, an
axle composed of members 55, 55, hubs 56
keyed on the ends of the outer axle-members
respectively and connected to drive the trac-
tion-wheels and sleeves 57, 57 between the
sides of case 10 and said hubs. .

The differential gearing comprises a drum
60 to which ring-gear 33 is secured by bolts
64, radial arbors 61 mounted in the drum,
pinions 62 on said arbors and bevel gears
63 meshing with said pinions. The hub of
each gear 63 is mounted in a bearing 65 in a

head 66 which 1s removably secured to and.

held in an opening in one side of the- case
10 by bolts 67. These heads have flanges 68
which are clamped between the sleeves 57
and the case 10. Stub-shafts 70 are secured
mn and driven by the gears 63 and respec-
tively extend through the sides of the drum
60, and each has a pinion 71 at its outer end
to drive a planetary reducing gearing be-
tween the differential gearing and one of the
axle members. Each reducing gearing com-
prises a sevies of planetary pinions 72
mounted on: studs 78 respectively, meshing
with a pinion 71 and an internal gear 74
formed on one of the heads 66. Studs 73 are

secured to a hub 75 which rotates in a

bearing provided. adjacent the inner end of
one sleeve 57 and is secured on the inner
end of, and drives one axle-member 55,
Studs 77 are provided on the outer ends of
pinions 71 are sustained in bearings 78 car-
ried by the hubs 75. . A characteristic of this
construction is'that the internal gear is in or
formed in a head or plate which is removable
from: the case when the adjacent sleeve 57
has been removed. When bolts 67 are. re-
moved, the sleeves 57 and axle-members. can
be removed, the latter being removable from
hubs 75, leaving the reducing gearing in the
heads 66. When the slesves have been re-
moved, these heads and the reducing gear-
ing can also be removed if desired. Thus,
this construction exemplifies one which may
be easily assembled and disassembled when
repair or replacement of a part is necessary.

1,419,243

The operation will be as follows: When
the reverse pinion 34, low-speed pinion 46
and high-speed pinion 47 are in their idle
positions, there will be no driving con-
nection for the gears on shaft 37 so that the
differential gearing will be idle and the
service-shaft 24 will be driven by gears 42
and 43. When the tractor is to be operated
at low speed, shaft 40 will be rocked to
cause arm 39 to operate controller 48 to slide
pinion 46 into engagement with gear 49 so
that gear 32 will drive the differential gear-
ing at low-speed. To operate the tractor at
high-gpeed, arm 39 will be operated to slide
gear 47 into mesh with gear 50 so that gear
32 will drive the differential gearing at high-
speed. To reverse the tractor, shaft 40 will
be shifted to bring arm 39 into groove 41 of
controller 86 and then rocked to slide the
reverse-pinion 34 into mesh with gear 49 and
then gear 32 will drive the differential gear-
ing in reverse direction.

The invention exemplifies variable speed
driving mechanism for tractors in which the
counter-shaft is utilized as a service-shaft,

is disposed above the cross-shaft receiving

power directly from the motor; in which the
reverse pinion is mounted on the first cross-

shaft and the high and low-speed pinions on’

the second cross-shaft; in which the gears
between the first two cross-shafts are on the
outside of the case so they can be readily
changed to wvary the speed of the second-
shaft; and in which the internal gears of
planetavy redneing gearing between the dif-
ferential gearing and the axle are formed in
heads which are removably secured to the
sides of the gear-case and between said case
and the axle-sleeves. . \

The invention is not to be understood. as
restricted to the details set forth, since these
may be modified within the scope of the ap-

pended claims, without departing from the

spirit and scope of the invention.

Having thus described the invention, what
I claim as new and desire to secure by Let-
ters Patent, is:

1. In variable speed-transmission gearing
for tractors, the combination of a case adapt-
ed. tc retain Iubricant, differential gearing,
two transverse shafts mounted in the case

and substantially parallel to the axis of the

differential gearing, gearing for driving one
of said shafte from a motor, variable speed
pinions on the other of said shafts, gearing

between the variable speed pinions and the.

differential gearing comprising a pair of
constantly meshing gears. one of said shafts
being disposed substantially above the other
to avoid elongation of the case, the gearings,
shafts and pinions being enclosed by the
case, and gearing between said. shafts,

2. In variable speed transmission gearing
for tractors, the combination of a case adapt-
ed to retain lubricant, differential gearing,
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two transmission shafts mounted in the case
and substantially parallel to the axis of the
differential gearing, gearing for driving one
of said shafts from a motor, variable speed
pinions on the other of said shafts, gearing
between the variable speed pinions and the
differential gearing comprising a pair of
constantly meshing gears, one of said shafts
being disposed substantlally above the other
to avoid elongation of the case, the gearings,
shafts and pinions being enclosed by the
case, and changeable gears removably held
on the shafts and meshing with each other.

3. In variable speed transmission gearing
for tractors, the combination of a case adapt-
ed to retain lubricant, differential gearing,
two transverse shafts mounted in the case
and substantially parallel to the axis of the
differential Uearlng, gearing for driving cne
of said shafts from a motor, variable sneed
pinions on the other of said shafts, gearing
between the variable speed pinions and the
differential gearing comprising a pair of
constantly IDeShlIlO' gears, one of said shafts
being disposed substantlally above the other

“to avoid elongation of the case, the gearings,

shafts and pinions being enclosed by the
case, and gears 1emovably held on said
shafts so that the speed ratio between said
shafts may be varied by changing the gears.

4. In variable speed transmission gearing
for tractors, the combination of a case adapt-
ed to retain lubricant, differential gearing,
two transverse shafts mounted in the case
and substantially paralle] to the axis of the
differential gearing, gearing for driving one
of said shafts from a motor, variable speed
pinions on the other of said shafts, gearing
between the variable speed pinions and the
differential gearing comprising a pair of
constantly meshing gears, one of said shafts
being disposed substantmlly above the other
to avoid elongation of the case, the gearings,
shafts and pinions being enclosed by the
case, and changeable gears outside the case,
removably held on said shafts and meshing
with each other,

5. In variable speed-transmission gearing
for tractors, the combination of a case ad apt-
ed to retain lubricant, differential gearing,
two transverse shafts mounted in the case
and vastaninallv parallel to the axia of the
differential gearing, gearing for driving one
of said shafts from a motor, variable speed
pinions on the other of said s ghaftg, gearing
between the variable speed pinions and the
differential gearing comprising a pair of
constantly meshlno gears, one of said shafts
being disposed substantlally above the other,
to avoid elongation of the case, the gearings,
shafts and pinions being enclosed by the
case, changeable gears outside of the case
removably held on said shafts and meshing
with each other, and a removable cover en-
closing said gears.

8

6. In variable speed transmission gearing
for tractors, the combination of a case, dif-
ferential gearing, two transverse shafts
mounted in the case and substa nu,ﬂlv paral-
lel to the axis of the differential gearing,
gearing for driving one of said shafts trom
a motor, variable speed pinions on the other
of said Shaits, gears between the variable
speed pinions and the differential gearing,
one of said slm fts bemg disposed substan-
tially above the other to avoid slongation
of the case, an outside service- pulley on the
upper shaft, and gears between said shafts
said gearings, shafts and pinions being comi-
pluuehr enclosed by said case.

. In variable speed transmission gearing
ior tractors, the combination of & case, dif-
ferential omrlng and variable speed gearing
comprising a plurality of cross - shafts
mounted in the case, one of which is dis-
posed above the other to avoid elongation of
the case, high and low speed and reverse
pinions in the case, gears be ween the pin-
ions and the differential gearing, and gears
between the shafts, the upper shs att bcmg ex
tended to the outside of the case to opemh,
as a service-shaft said gearings, shafts and
pinions being completely enclosed by said
case,

8. In variable speed transmission gearing
for tractors, the combination of a case , dif-
ferential gearlng and variable speed rrear-
ing comprising a plurality of cross - Qhwﬁs
mounted in the case, one of which is dis-
posed above the other to avoid elongation of
tho case, high and low speed pinions in the
case, ge(m betwceu the pinions and the dif-
ferential gearing, and Lh‘m(reable gears be-
tween the shafts, the upper ‘shaft belrm ex-
tended to the outside of the case to operatg
as a service-shaft said gearings, shafts and
pinions being completely enclosed by said
case.

9. In variable speed transmission gearing
for tractors, the combination of a case, 2
cross-shaft, means to drive said shaft from
a motor, a a first countershatt dis sposed above
the cross-shaft, a second countershaft, high
and low sreed pinions on the first counter-
shaft, gears between said pinions and the
second conntershaft. said ghafts, pinions and
gears being enclosed by said case, and gears
between said crogs- shatft and the first coun-
tershaft.

10. In variable speed transmission gear-
ing for tractors, the combinution of a case,
a cross-shaft, means to drive said shaft {rom
a motor, a first countershaft disposed above
the cross-shaft, a second countershaft, high
and low speed pinions on the first counter-
shaft, gears between said pinions and the
second countershaft, said shafts, pinions and
gears being enclosed by said case, and gears
between said cross-shaft and the fir st coun-
tershaft, disposed outside of the case.
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11. In variable speed transmission gear-
ing for tractors, the combination of a case,
a cross-shaft, means to drive said shaft from
a motor, a first countershaft disposed above
the cross-shaft, a second countershaft, high
and low speed pinions on the first counter-
shaft, gears between said pinions and the
second countershaft, said shafts, pinions and
gears being enclosed by said case, and
changeable gears between said cross - shaft
and the first countershaft. ’

12. In variable speed transmission gear-
ing for tractors, the combination of a case,
a cross-shaft, means to drive said shaft from
a motor, a first countershaft disposed above
the cross-shaft, a second countershaft, high
and low-speed pinions on the first counter-
shaft, gears between said pinions and the
second countershaft, a reverse pinion on the
cross-shaft and adapted to mesh with one of
the gears on the second countershaft, and
gears between said cross-shaft and the first
countershaft.

18. In variable speed transmission gear-
ing for tractors, the combination of a case,
a cross-shaft, means to drive said shaft from
a motor, a countershaft, high and low speed
pinions on the countershaft, gears driven by

1,419,243

said pinions, a reverse-pinion on the cross-
shaft, adapted to mesh with one of said pin-
ion-driven gears, and gears between said
shafts.

30

14. In variable speed transmission gear-

ings for tractors, the combination of a case,
a longitudinal motor-driven shaft in one
end of the case, a cross-shaft, bevelled gears
between said shafts, a countershaft, gears
between the cross-shaft and the countershafs,
high and low speed pinions on the counter-
shaft, gears driven by and adapted to mesh
with said pinions, and a reverse pinion on
the cross-shaft and adapted to mesh with the
gear driven by the low-speed pinion.

15. In variable speed transmission gear-
ing for tractors, the combination of ‘a case,
a longitudinal motor-driven shaft in one end
of the case, a cross-shaft, bevelled gears be-
tween said shafts, a countershaft, change-
able gears between the cross-shaft and the
countershaft, high and low speed pinions on
the countershaft, gears driven by and
adapted to mesh with said pinions, and a
reverse - pinion on the cross-shaft = and
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adapted to mesh with the gear driven by the

low-speed pinion. :
JOHN B. FOOTE.



