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1 Claim,

1

This invention relates to transmissions for
hand tractors.

An object of this invention is to prov1d° a
transmission equipped with reversible means
whereby the device may be quickly reversed so
as to facilitate movement of the tractor or dr1v—
ing means.

Another object of this invention is to provide:
a transmission of this kind which is coupled
to a prime mover in the form of an internal
combustion engine and which includes a drive
shaft having mounted on its forward end a
coupling means for coupling attachments of var-
ious kinds to the drive shaft.

A further object of this invention is to pro-
vide a transmission of this kind which is closely
coupled so that it will occupy only a small amount
of space thereby providing a compact power
means for operating a rotary plow, a mower
or other implement.

To the foregoing objects, and others which may
hereinafter more fully appear, the invention
consists of the novel construction, combination
and arrangement of parts, as will be more

specifically referred to and illustrated in the :

accompanying drawings, but it is to be under-
stood that changes, variations and modifications
may be resorted to which fall within the scope
of the invention as claimed.

" In the drawings:

Figure 1 is a fragmentary vertical section of an
internal combustion engine which is coupled
with the transmission,

Figure 2 is a fragmentary vertical section of
the transmission which is coupled to the engine
shown in Figure 1,

Figure 3 is an enlarged fragmentary sectional
view of the lower portion of the engine,

Figure 4 is a fragmentary vertical section of
the intermediate portion of the transmission,

Pigure 5 is a fragmentary vertical secticn of
the rear portion of the transmission,

Figure 6 is a sectional view faken on the line
8—3 of Figures 2 and 5,

Figure 7 is a sectional view taken on the line
1—1T of Figure 5, and

Figure 8 is a detail side elevation of the shifting
fork for the transmission.

Referring to the drawings, the numeral 10
designates generally an internal combustion en-
gine including a crank case {{ and one or more
cylinders 12 connected to the crank case. The
crank case {{ has rotatably mounted therein
a crank shaft 13 which is journalled in bearings
14 and 15 and the crank shaft 13 has mounted
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on the rear portion thereof a sprocket 16 w1th

which a chain 17 is engaged. The chain {T
also engages about a sprocket {8 which is car-
ried by a cam shaft {9. "A timer 20 is operated
by the cam shaft {9 and the timer 20 is of con-
ventional construction.

A grooved pulley 21 is mounted on the rear. end
portion of the crank shaft {3 and has trained

-thereabout a belt 22 which is also trained:about

a fan pulley 28. The fan pulley.23 has secured
thereto a fan 24 and a guard 25 engdges the
rear portion of the fan 24. A generator 26 is
also secured to the pulley 23 and the generator
26 is supported by means of a bracket arm. 27
engaging a bolt 28 by means of which the belt
22 may be maintained tight for operating:the
generator 26 and the fan 24. The engine (8
also has associated therewith a starter motor
29 having a spring-pressed starter pinion 38
which is engageable with a gear 3| formed on a
fly wheel 32. The fly wheel 32 is secured to the
forward portion of the crank shaft 13 and -is
positioned within a housing 33 extending from
the forward end of the crank case il. The
crank shaft I3 also has secured thereto a gear
34 which meshes with a gear 35 connected to a
lubricating pump 3%. A carburetor 37 is also
coupled with the engine {8 and is connected by
means of a pipe 38 to a fuel tank 39. :

A shield 89 engages about the upper portion
of the engine 18 and extends partly over the
fuel tank 29 as indicated at 41. A-battery 42,
which is positioned in a battery housing 43 dis-
posed forwardly of the fuel tank 39, is electrically
coupled to the starter motor 29 and the genera-.
tor 26 in conventional manner by the mediun
of conductors 44 and 45. The extended portion
&§ of the shield 40 is secured by fastening mem-
bers 46 to the upper rear portion of the battery
housing 43, as shown more clearly in Figure 2.
The fly wheel 32 also Has extending from the
forward side thereof an annular flange or clutch
member 47. A plurality of clutch plates 48 are
fixed relative to the flange or clutch member 4%
and are slidable on ribs or keys 48 carried by the
flange 47 and clutch elements 58 are corrélated
with the clutch members 48 and are keyed to &
carrier 51 of cylindrical construction.

The carrier 51 is formed at its rear end with' an
annular flange 52 against which the rear cne of
the clutch plates 50 is adapted to engage: A
clutch collar 53 is carried by a cylindrical ex-
tension or hub 54 formed integral with the car-
rier 51 and the collar 53 is adapted at its. rear
end to beéar. against the foremost of the: clutch
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plates 50, so as to bind the clutch plates 58 with
respect to the clutch plates 48. The collar B3 is
adapted to be moved forwardly to declutching
position against the tension of a clutch engaging
spring 55 which is disposed between the collar
53 and the hub 54 by means of a shifting fork
56. The shifting fork 55 is splined on a clutch
operating shaft 51 which is extended outwardly
of the clutch housing 33 and is operated in a
conventional manner.

The clutch engaging spring 55 bears at its for-
ward end against a ring 58 fixed relative to the
clutch collar 53 and the ring 58 is adapted to
engage at its forward end against an annular
key or ring 59 which is carried by the forward
end of the hub 54. The hub 54 is internally
splined and has positioned therein the rear end
of a drive shaft ¢8. The drive shaft 83 exfends
forwardly and is provided with a splined forward
end 6f. A toothed coupling collar 62 is splined
on the spline 6§t and is shifted endwise to either
a coupling or released position by means of a
shifting fork 68 carried by a shaft 64.

‘The shaft 64 extends horizontally in a coupling
housing 65 and is provided with the usual con-
nections by means of which the shaft §4 may be
selectively rocked to shift the coupling member
62 rearwardly to released position, as shown in
Figure 5, or to shift the coupling member 62 for-
wardly to coupling position for engagement with
a. complementary toothed coupling member 5%
which is splined on a driven shaft §7. "The driven
shaft 61 extends through the forward wall 43
of the coupling housing §5 and anti-friction bear-
ing 69 carried by the wall §8 rotatably supports
the rear end of the driven shaft §1. The wall 8
is' detachably secured to the coupling housing 88
by fastening members 70 by means of which the
driven shait 67 may be removed with any imple-
ment associated therewith and different types of
implements, such as mowers, plows or other earth
working implements, may be operatively coupled
to the driving mechanism.

The drive shaft §0 has splined on the splines
61 rearwardly of the coupling member 62, a gear
or pinion Tt which is formed with a relativelv
long hub 72. The gear or pinion 7{ comprises
the sun gear of a planetary transmission which
is positioned in a transmission housing 3 ex-
tending from the rear end of the coupling hous-
ing 68.

The sun gear 71, as shown in Figure 7, ha
meshing therewith a plurality of planst gears é
The planet gears T4 are rotatably rmeounted on
stub shafts 75 which are secured bstween a pair
of disk-shaped plates 76 and 77. A slesve 78 is
interposed between each stuby shaft 5 and the
planet gear and provides a spacer for holding the
two plates 76 and 17 in spaced apart relation.
The sleeves: 18 alsc provide a bearing for each
planet gear 14. The plate 7§ is formed with 2
cylindrical hub 1§ which in splined on the forward
end of a tubular shaft 86. The shafi 88 is dis-
posed about the drive shaft &0 and extends rear-
wardly from the transmission housing 72. The
planet gears ¥4 constitute the forward drive gears
for-operating the tubular shaft 23 to effect for-
ward movement.of the tractor body associated
with this device. A ring gear 21 is disposed about
the planet gears 74 and meshes with each of these
gears and is carried by an annulas 83, which is
fixed relative fo the ring gear 8! and has formed
integral therewith a plurality of radially ar-
ranged arms 83 carried by a cylindrical hulb &4,
which is loose on the periphery of the hub 78.°
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The periphery of the ring gear 21 is of frusto-
conical configuration as indicated by the numeral
85 and fcrms one clement of a brake by means
cf which the ving gear 81 may be held against
rotation. The planet gears 74 have formed in-
tegrally therewith secondary planeu gears §3
which extend forwardly from the gears 74. The
secondary planet gears 85 which cuastw_te re-
versing gears, as shown in Figure 7, are adapted
to mesh with idler gears 87. The idler gears 8%
are rotatably mounted on shafis 38 fixed be-
tween the two plates 78 and 17 and the idler
gears 871 are rotatable on spacer sleeves &5 en-
gaging about the shafts 88. The idler gears 87
are in constant mesh with a ring gear §§ and the
gear 8§ is carried by an annulus 3§ ’”he annu-
lus §1 has fixed thereto a plurality of radially
arranged arms %% which ars canled y an in-
wardly projeciing hub 23 which is rotatable akbcub
the hub 72 of the sun gear #f. A thrust bearing
§4 is interposed between the inner cnc; e of the
plate 77 and the hub 9§ so that the spider formed

by the hub 88, the arms §2 and the aunnulus §i
may freely rotate relative to the hub 72 of
i2 of the

sun gear. The forward end of the huhb
sun gear is reduced in diameter as indic
95 for receiving the inner race 86 of an anti-
friction bearing. The outer race §1 of this anti-
friction bearing engages in an annular fiange 58
carried by a plate §9. The rlate 88 is fixed rela-
tive to a dividing wall 188 befween the coupling
housing 5 and the {ransmission housing 73.
The inner or rear end of the flange 98 is
adapted to bear against the forward side of an
annular flange {8{ carried by the hub 93 and
forming part of the spider. The annular flange
{01 also bears against the outer race $7 of the
anti-friction bearing. The outer surface of the
ring gear 90 is of frusto-conical configuration as
indicated by the numeral 102 and forms one ele-
ment of a reversing brake. The confronting ends
of the two rings gears 8! and 80 are in substantial
contact with each other and the frusto-conical
brake surfaces 85 and 182 form a V-shaped brake
means within which a fibrous brake ring 163
carried by a band 104 is adapted toc engage. The
inner surface of the band {63 as indicated at {042
is of V-shaped configuration, so that endwise
movement of the band (84 will effect gripping

+0 engagement of this band with either ring mem-

ber 81 or ring member 98. The band 104 is
formed with opposed pairs of ears 105 and {86, as
shown in Figure 7, between which: band shifting
rods 107 and 188 respectively are adapted to en~
gage. The rod 107 is formed with a peripheral
noteh (09 within which the band 104 is adapted
to engage and the rod (08 is formed with a noteh
{10 within which the band {84 is adapted to en-
gage.

By providing the diametrically opposed rods
{87 and {08, the band 104 will be shifted endwise
in an even manner so as to provide for braking
of one or the other of the ring gears. The rod
107 is slidable endwise in a pair of bushings {1
and {12, which are carried by an offset housing
113 formed as part of the housing 73 and a com-
plementary offset housing {i{4 carried by a plate
{15 supports the bushing {#{ in alignment with
the bushing §{{2. The rod 107 is shifted endwise
by means of a stud {16 fixed in a socket {7 car-
ried by a band shifting fork { {8 and which loosely
engages in a slot { 18—« formed in rod 181. The
rod 108 is slidable in a pair of bushings {{9 and
120 carried by laterally offset and aligned hous-

75 ings 12} and 122. The rod (08 is shifted endwise
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by means of a stud 123 fixed in a socket 124 car-
ried by the fork 118 and engaging in a slot 123—a
formed in rod {08, .
The fork 118, as shown in Figure 8, is formed
with a pair of oppositely extending arms 128

and 126 which are carried by a sleeve 1271. A fork’

operating shaft 128 is fixed in the sleeve {27 and
has secured thereto the hub 129 of a fork shifting
Jever 130. In order to provide for maintaining
the fork {{8 and the rods 107 and 128 in a neutral
position, I have provided a spring {3f which is
fixed, as at 132, to the offset housing 122 and is
formed with a V-shaped forward end 133. The
forward end 33 of the spring 131 is adapted to
engage in a notch 134, which is formed in the
outer side of the rod {08. It will be understood
that the shifting lever {30 may be locked in either
forward or reversed position by suitable means
(not shown), such as a toothed quadrant, which
is engaged by a spring pressed pawl or the like.

The plate 115 has extending rearwardly there-
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from a shaft enclosing sleeve 135, The sleeve 135 -

is formed integral with the plate 115 and also is
formed integral with the intermediate housing
33. The tubular shaft 80 is journalled in anti-
friction bearings {36 disposed within the forward
end of the sleeve 135 and adjusted endwise by
means of an annular nut {37 which is threaded
in the forward end of the sleeve §35. The nut 137
is formed with a plurality of teeth 138 by means

of which a spanner wrench or the like may be.

engaged with the nut, so as to tighten or loosen
the nut and in order to hold this nut against re-
tation, I have provided a locking member {39
carried by a cap screw {49 which is threaded into
the forward portion of the sleeve 135 and engages
between selected pairs of the teeth (38, The
sleeve 135, as shown in Figure 4, is cut out in the
lower portion thereof, as indicated at 14! so as
to provide space within which a ring and worm
gear 142 may engage. A worm 143 is keyed or
splined on the tubular shaft 80 in the space
formed by the cutout 14f of the sleeve 135 and
preferably a spacer sleeve 144 is interposed be-
tween the forward end of the worm (43 and the
anti-friction bearing {38.

A second anti-friction bearing 145 engages
about the rear end portion of the shaft 80 being
disposed in the rear end of the sleeve 135 and a
spacer sleeve 14§ is interposed between the anti-
friction bearing i45 and the rear end of the worm
143. The ring gear (42 forms part of a differen-
tial gearing which has rotatably mounted on a
stub shaft 147 a pair of beveled pinions {48 for
driving an axle {88 of the tractor. The pinions
{48 mesh with a beveled gear {49 which is splined
on the axle {50. It will be understood that axle
150 is formed as two transversely disposed aligned
shafts and that the ring gear 142 is fixed relative
to one and that the bevel gear 49 is splined to
the other shaft. The housing 33 is formed with
an oil sump or well 151 within which a strainer {52
connected to a suction pipe 153 engages, and the
pipe 153 is connected in a conventional manner
to the lubricating pump 36 on the intake side
thereof. An oil discharge pipe 158 is connected
to the top of the coupling housing 85 and is also
connected to the outlet side of the pump 36 for
discharging lubricating oil into the coupling
housing 65, from which the lubricant will flow
downwardly by gravity through the transmission
housing 13 and into the intermediate or differen-
tial housing 33.

In the use and operation of this power device,
the engine 18 is operated in the usual manner
and initially the clutch formed by the plates 48
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and 50 will be in disengaged position. When it
is desired to move the device over the ground, it
being understood that the axles (59 will have
wheels mounted on the outer ends thereof, the
clutch shifting fork 56 is rocked to lock the
clutch elements 48 and 59 together. When these
clutch elements &8 and 50 are locked together,
drive shaft 68 will rotate as a unit with crank
shaft 3. Assuming that it is desired to move
the device forwardly over the ground, lever 130
is rocked rearwardly so as to cause band 103 fto
frictionally lock gear 8! against rotation. With
gear 81 held against rotation, the planet gears
74 will rotate within the ring gear 81 and cause
plates T8 and 77 to rotate about the tubular shait
86 and thereby effect said rotation of shaft 80.
As planet gears 74 rotate within the stationary
ring gear 81 which is held against rotation, plates
78 and 771 will rotate and as plate 76 is splined
to tubular shaft 88 through the hub 79, shaft
80 will rotate to effect forward rotation of the
axles 189. Quick reverse rotation of axles 150
is obtained by rocking lever {30 forwardly and
locking ring gear 90 against rotation. With
ring gear 80 held against rotation, planet gears
86 are in driving relation with respect to idler
gears 87 and in this manner these gears will
rotate within ring gear 98 and tubular shaft 80
will be rotated in a reverse direction.

When ring gear §{ is held stationary, ring
gear 99 may rotate freely and when ring gear
81 is held against rotation, ring gear 81 may
freely rotate. If it is desired to operate the im-
plement or attachment connected to shaft 67,
coupling member §2 is shifted forwardly to effect
engagement with coupling member 66. Shaft
67 will rotate at the same speed as shaft 60. In
effecting reverse rotation of the axles 150, the
clutch members 48 and 58 may be left in clutch-
ing position as the shifting of the band 104 and
the braking band 183 will constitute a releasing
means so as to prevent damage to the gears of
the planetary transmission during the changing
of the movement of the device over the ground.

This device is constructed as a compact driv-
ing unit operated from g conventional internal
combustion engine and unit which may be
mounted on a pair of wheels so that the device

- can be readily guided over the ground.

The exact configuration illustrated is regarded
as the optimum, but some of the desirable re-
sults inherent in this disclosure may be obtained
by various slight modifications including some
departure from the exact configuration shown,
and it is therefore requested that the scope of
the invention should be regarded as limited only
by the terms of the claim.

What T claim is: }

A planetary transmission comprising a drive
shaft, a sun gear fixed on said drive shaft, a pair
of plates rotatable about said drive shaft, planet
gears carried by said plates, reversing gears car-
ried by one of said plates, a pair of ring gears,
one of said ring gears meshing with said planet
gears, the other of said ring gears meshing with
said reversing gears, opposed frustro-conical
brake elements on the periphery of said ring
gears disposed in inwardly convergent relation,
a single brake band about both of said brake
elements and having a bearing surface comple-
mentary thereto, and means sliding said brake
band axially of said transmission for friction-
ally engaging a selected one of said brake ele-
ments, said means including a pair of rods se-
cured to said brake band at diametrically op-
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posed points on the periphery thereof, bushings
receiving the opposite ends of said rods for
mounting said rods for sliding parallel to the
axis of rotation of said transmission, slots formed
in said rods at right angles to said axis of ro-
tation, a crank member rockable transversely
of said axis of rotation, portions of said crank
member slidably engaging in said slots, a handle
on said crank member, a detent formed in one
of said rods and a spring pressed member en-
gageable in said detent for maintaining said
brake band in neutral position.
EUSTACE LORING ROSE.
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