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"DRIVE THEREFOR

; Donald:D:Stone; Flint, Mich.;:assignor, by mesne
.assignments, - to < Willys - Motors, : Inc., -Toledo,
1 Ohio;.a.corporation of Pennsylvania

“ApplicationAugust 19, 1950, Serial-No: 180,328
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- ¥ Claims.
ks |
~This invention- relatesto-power’ fransmission
meang and-especially to an-arrangement -for the
“take-off of power in-conjunction with' the power
plant of an automotive-vehicle.

“Various ‘forms - and ~arrangements -ef - power
take-off devices iy conjunction with vehiclessuch
as trucks and tractors havebeen-in-conventional
-use for several-years. “In-prior arrangements, the
‘power take-off means:or-mechanisms-have been

- gonnected with the powerblant or-engitiethrough
~the medium -of the-vehicle-clutch+so that the
-power take-off mechanism'is-operable for trans-
- mitting power to*a- power-consuming implement
-or instrumentality’conneetéd: tothe vehicle-only
-~when the-latter is+4n motion. “In-such construc~
- tions the speéd-of the power-take-off mechanism
~igproportional tothe rate:of-movement of the ve-
~hicle- deperident-however upon- the-selected-gear
‘ratio employed-between the-engine andg the’drive
-wheels-of the vehicle. It has:been-conventional
-practice for the power take-ofsmechanism o be
~gonnected ‘to~and driven’throughithe. interme-
diary--of ' transmissionigearing::or »gear.-set- as-
+ sembly. - This arrangement-renders the operating
- speed.-of the implement drawn:by the vehiele sub-
- servient to: the:rate6f<linear travel:of-the-ve-
hicle and implement andwwhen the vehielesand
implement-are-stoppédithe transmission of power
~to theximplementis éhkemseumterrupted ~An-
~¢ther disadvantage- of=siich power: take=offiiar-
‘rangements lieg in the!fact that: itthas not been
~nossible- to:operatesthe:power thake-off:mecha~
«nism ab asubstantially.: constant::speed-for:the
sreason -that ‘the speed-.ofi the:power: take-off is

‘dependent . upon .or:proportionalito.the:rate: of”

travel of the moving:svehicle. !Tt:hasbeenrdeter-
mined that g:desirable and satisfactory:operat-
[ing speed:of-approximately:536R.; PrM:is prac-
~tricable: for. operating:power:.consuming::imple-
- ments connected:tothe:vehicle:and-operated: by
the engine of thevehicle,
It -is-an object- of the: present:invention: to
“provide:a drive:r arrangement. fer the:power:take-
off - mechanism;operable dndependently :of ::the
.drive.or -power-transmission mechanism to:the
‘drive «wwheels of:‘thervehiclerwhereby:the:speed
of-the power take-dif:arrangement may:be had
- proportionate to: the=enginesspeéd-even’ though

the -movement - of #the ~vehicle ~and - implement

drawn thereby: be-interrupted-by-‘disconnecting
the engine “from:thesvehicle drive=avheéls,

"The invention-comprehends o power transmis-
sion means- for ~a-power“take-ofi ~arrangement

which -is -operable--independently ~¢f* the-drive.

~mechanism for the-vehicle-wheels~arid- whieh is
- particularly adaptable forthe operation-of-a'farm
1mp1e'nent such as a-combihe; cornpicker; spray-
~er, “hay “baler and -other «:similar: 1mplements
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gdapted to be drawr by a-powered vehicle where~
by substantially constant speed of the power con-
- suming- mechanism of: such- implements may- be
-maintained iridependently of the linear move-

ment-or travel of the.vehicle and implement.
-Ancther -object of the invention resides in the

. provision-of-a’ free power take-off drive in which
‘the: medium - for transmitting power “from  the
~engine to-the power consuming unit is associated
.with but driven independently of the power trans-
~mission gearing or gear set mechanism for trans-

ferring -power - from the: vehicle: engine: to. the

~yehicle-drive wheels.

-Another object-of the invention- resides:in a
power transmission mechanism:for- a- power .con-

-suming unit- adapted to be drawn by the vehicle
and- operated: from’ the-engine: thereof ~wherein
-certain driven- elements -of the: mechanism con-
necting the engine with' the power: consuming

unit are contained within-the housing arrange-
ment, ~enclosing the:transmission gearing- con-

:necting the engine -with the vehicle drive wheels.

A further ‘object of the invention: resides in

- the provision of :a-power transmitting means for
-3 power - consuming: unit which is -operated di-

rectly from the:engine of a vehicle independently

-of :g- clutch:or -other-power: disconnecting means
“for interrupting the transmission of power from

the engine to the vehicle ‘drive wheels.
‘Still:a further-object--of the invention:is the
provision of a gear reduction means associated

“with:the power- transmission gearing of g pow-

ered vehicle for selectively establishing -different
speed - ratios--between: the-engine- of the vehicle

:and g- power- consuming -unit -attached thereto
~whereby the speed-of the power consuming unit

may be changed-with respect -to the speed-of the
engine-independently -of ‘the:movement of or rate

-of linear travel of the:vehicle and-power consum-

ing unit connected thereto.
Further objects:and-advantages are within the

-scope- of this invention such as relate to the ar-
-rangement, operation and:function .of the re-
-lated- elements of the structure; to various:details
~of ~construction -and:--to- combinations- of - parts,

elements per se, and to-economies-of: manufac-

“ture:and numerous other features as will be-ap-
~parent from a- consideration :of the specification

and drawing of -a’ form: of the invention,-which
may be preferred:in which:

~Pigure: 1 is a top plan- view: ofr a-chassis-of a
vehicle illustrating the engine;“the:arrangement

“for transmitting power to the vehicle'drive wheels
-and ‘the arrangement for transmitting power: to
-a power.take-oil: or:power: consuming unit;

L IMgure 2 ds-a -longitudinal :vertical - sectional

-yiew: through the:'mechanisms: for- transmitting
~-power from the engine to the'vehicle' drive wheels
and -to-the -power: take-off:ior- power consuming
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unit, the view being taken substantially on the
line 2—2 of Figure 1;
Figure 3 is a transverse sectional view taken
substantially on the line 3—3 of Figure 2;
Figure 4 is a top plan view of the housing con-

struction, certain parts being broken away to

illustrate the power transmitting mechanism for
the vehicle drive wheels and for the power take-
off unit;

Figure b is a horizontal sectional view through
a form of power take-off unit adapted to bedriven
by the vehicle engine for operating a power con-
suming instrumentality adapted to be connected
to and drawn by the vehicle, and

Figure 6 is a rear elevational view of the strue-
ture illustrated in Figure 5.

Referring to the drawings in detail, and first
to Figure 1, there is illustrated a top plan view
of a vehicle chassis with which the arrangement
of the present invention has particular utility.
The vehicle chassis only has been illustrated, i$
being understood that any conventional type of
body construction embodying seating arrange-
ment for the vehicle operator may be employed.
The vehicle chassis illustrated is of the so-called
four wheel drive construction, a driving arrange-
ment which is particularly adapted for agricul-
tural and industrial operations where power take-
off mechanisms may be employed tc advantage.
The chassis and running gear construction illus-
trated in Figure 1 is inclusive of a frame {8
formed with longitudinally extending channsi
shaped members |1 which are connected together
by means of transversely extending end members

14, i5 and intermediate members 1§, {7, 18 and ¢

{9. The chassis arrangeraent includes a pair of
front drive wheels 286 and a pair of rear drive
wheels 21, the front drive wheels 28 being dirigi-
ble for steering purposes. The front wheels are
supported by a front axle construction 22 which
includes a housing 23 enclosing suitable drive
gear and differential mechanism connected by
means of a drive shaft 24 and universal joints
25 to power transmission mechanism contained
within a supplemental transmission housing or
transfer case 26 disposed amidship of the vehicle
frame.

The rear drive wheels 2{ of the vehicle are
carried upon an axle construction 28 connected
with a housing 38 in which is suitably mounted
differential mechanism and drive gearing (o
shown) which is connected to suitable power
transmission gearing contained in the transier
case 26 by means of a shaft 31 and universal joint
32. The vehicle is provided with a steering wheel
34 mounted upon the upper end of a steering
post 85, the wheel 84 being connected through
suitable tie rod linkage 3% with the dirigibly
mounted front wheels 28. The drive gear and
differential mechanism contained in each of the
housings 238 and 38 are connected by suitable live
axle shafts for driving the vehicle wheels, the
live axle shafts contained within the axle con-
struction 22 being connected by suitable universal
joints (not shown) to the front wheel supporting
spindles whereby an effective drive connection is
maintained to the front wheels during dirigible
movements thereof.

The vehicle construction is inclusive of a power
plant preferably in the form of an internal com-
bustion engine 40 suitably supporied by the chas-

sis frame by mounting means (not shown). Dis-’

posed rearwardly of the engine 48 is a housing
41 enclosing suitable clutch mechanism and se-
cured to the housing 41 and disposed rearwardly
thereof is a housing 42 enclosing main power
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transmission gearing usually referred to as a gear
set. As will hereafter be explained in further
detail, the gearing contained within the housing
42 is for the purpose of securing a variable spead
ratio between the engine and the drive wheels
of the vehicle, the gearing or power transmission
mechanism contained within the transfer case
28 providing a means for obtaining exceptionally
low drive ratios for the front and rear wheels
and for selectively establishing a drive to the
front wheels when desired.

The engine 42 is preferably cooled by liquid
means, as for example, water which is circulated
through a cooling radiator 45 disposed at the
forward portion of the vehicle frame. An ex-
haust pipe 41 is connected to the engine for con-
veying exhaust gases therefrom and is in com-
munication with a sound attenuating device or
rauffler 48 to which is connected a tail pips 48
terminating at the rear portion of the vehicle
construction and arranged to discharge the en-
gine exhaust gases into the air.

The arrangement is provided with a power
take-off unit &% preferably mounted at the rear
of the vehicle frame, being secured by holts &l
to the transverse frame member {5, The power
take-off unit illustrated in Figures 53 and 6 and
which will hereinafter be more fully described
contains gearing connected hy means of a power
take-off shaft 52 and universal joinis 53 with
mechanism contained within a housing 55 se-
cured to a rear wall of the transfer case 2. A
transverse bar &8 secured to the rear vehicle
frame counstruction is provided with suitable
openings 58 to which power consuming instru-
mentalities or implements may he attached to
be drawn by the vehicle construction and op-
erated from the power take-off unit 6. As illus-
trated in Figure 1, a portion of a tow bar €8 is
illustrated connected to the bar 58 by means of
a, bolt or coupling pin &! the bar 69 being con-
nected to an implement (not shown) to be
drawn by the vehicle.

As particularly illustrated in Figure 2 the
crankshaft 63 of the engine &0 projects into the
housing 41 and is formed with an integral flange
84 to which a flywheel 85 is fixedly secured by
means of bolts 66. The periphery of the fiywheel
is configurated to support an annularly shaped
element or ring 67 provided with gear teeth 68
adapted to be engaged by a suitable gear (not
shown) for starting the engine 48.

Secured to the rear face of the flywheel 55 is
an annular disk-like member 70 which forms an
element of a cluteh construction for connecting
the crankshaft of the engine with the power
transmission gearing. Disposed adjacent the
disk 70 is a driven disk 72 having a central hub
portion 73 keyed, splined or otherwise mounted
upon g driven shaft 74 so as to rotate therewith
but capable of limited longitudinal or axial
movement with respect thereto. A pressure ring
15 having a clutch facing 18 is arranged adja-
cent the driven disk 72 and normally biassed in
a lefthand direction as viewed in Figure 2 un-
der the influence of the expansive springs 73
(one of which is shown in Figure 2).

Three radially extending arms 78, one of which
is shown in Figure 2, are pivoted to the pressure
ring by means of pivot pins 88 the inner ends of
the arms 18 engaging an operating ring 8{ which
is earried by a clutch shifting collar 82 through
the medium of anti-friction bearings 83. The
clutch actuating. collar 82 is slidably mounted
upon a sleeve-like member 85 which surrounds
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-g-sleeve-like ~driven-shaft*14. “*The-collar+82+is
-engaged -by -a ~suitable actuating “means “(not
-shown) -for -reciprocating - the -collar - along “the
-sleeve 85, which -movement -actuates- -the -arms
‘79 shifting ' the -pressure -ring **5 -axially ‘for
-clutching -and declutching engagement with: the
driven ‘disk 72 to-establish-and -disestablish'a
-drive  between the-crankshaft §3-and-the“driven
-shaft 14.

“Disposed within the-transmission-housing ‘A2:4s
“a-gear set or gear mechanism:for-changing the
-ratio of drive-between the shaft T4 and a<second

sleeve=like shaft88. “The sha,ft T4 has arportion
-journalled -on. -anti-friction -or* ball*bearings -88
_ecarried in the forward-wall of the: fransmission
“housing 42. The shaft T4-is’formed-with-a gear
or dental configuration 49 posmoned'wmhm the
“housing 42 immediately -adjacent -the *bearing
-89. The interior of the gear-portion:9§ of shaft
-74 is bored to accommodate needle bearings 8l
whlch serve "to ‘journally -support the forward
end of the shaft-88.  “The rear -portion -of ‘the
shaft. 88 is journalled in suitable-antifriction or
“ball bearings 93 supported.in a forward wall por-
‘tion.of the transfer case housing 26 -which -is
secured to the transmission housing“42.

The transmission mechanism contained in
“housing 42 is of conventional design-and includes
_a countershaft -85 upon “which is journalled a
_cluster gear 9§ comprising gear portions 97, 98,

89 and {88. "The gear portion-87 is-in constant
mesh with the gear- -portion 99 formed on’the
driven shaft 74 and as the gear' 87 is-of greater
‘diameter than the gear:89 the cluster gear 98 will
pe.driven at a reduced speed as compared with
that of the driven shaft 74. “The gear 88 is in
_constant .mesh with a gear 184 carried by the
_sleevelike shaft 88. “The gear portion 99 is-ar-
ranged to be selectively -enmeshed with ‘a gear
182 which is of larger diameter than gear- a9,
The gear 82 is.engaged by a shifting fork o4
which is .mounted upon a shifting rod slidably
mounted in a cover portion {86 in spaced rela-
ticn to and parallel with.a similar shifting red
107 illustrated in Figure2. A shiftinglever {08,
swivelly supported by means.of a2 joint 188’in.an
upwardly extending portion of the transmission
.cover 185, hasa depending portion 118 adapted
“for .selective alternate engagement ~with the
_shifter .rods to secure different gear ratios for
varying the speed.of the shaft’88 with respect to
the shaft 74.

‘Means are provided for directly connecting the
_shaft T4 with the shaft 88 to.establish a direct

‘drive from one to the other or for establishing .

a drive through gears.99, 97, 98 and 19! to-pro-
vide an intermediate gear ratio usually referred
to as “second speed gear.” This means is ‘in-
clusive of an axially slidable internally-toothed
elutch 114 which is engaged by a shifter fork {15
mounted upon the shifter rod 107 in a manner
whereby reciprocating -movement of the rod 18171
moves the dental clutch 114 -axiallyof the shafts
14 and 88. A portion of the'shaft T4-adjacent the

_gear 99 is formed with clutch teeth {18, a balking .

ring i#7 being interposed ‘between the -dental
clutch 14 and the clutch teeth 118 for the pur-
‘pose of synchronizing ‘the speed -of the -clutch
member {14 immediately -prior “to 'its ‘clutching
-engagement with the teeth {48. 'This engage-
‘ment takes place upon movement -of the-shifter
rod 107 in a left-hand direction -as -viewed -in
‘Pigure -2. “The shiftable -¢lutch -member- 144 is
-splined as-at 18 with the shaft 88 so that when
the-dental-clutch 414 is engaged with‘the-clutch
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s testh? 1165 direet drivetistestablished  fromsshatt
14:t0-8haft: 88 whereby bothrshaftsitraveliatithe
~same:speed.

“The:gear member : 01 herein réferred to:as’ a
:gsecond.speed-gear: ist formed :with:dental:. clutch

“teeth120:which are:adapted to be enmeshed: with

“thedental elutch | {4when:the atteris movediin

«g, tight-hand ‘direetion :as viewed iin iFigure 2
shy-mevement of the :shift-rod- $0T=and-lever:108.

A balking ring ‘121 #is-disposed ibetween sdental

~eluteh? | f4and the gear: 10 [ forrsynchronizing the

rspeedof -¢luteh -member 1 (4 immediately s prior
+o its-elutching -engagement with*the teéth:129.
When'the eluteh | 14-ismeshedswith the teeth F29

g, dbive. at:a lower ~speed ‘than idirect-driveiis

-established to' shaft“88 through gears99, 97,:98

~gnd*1ol.

“YWhen:the gear P92 is-enmeshed with geari99
“through the operation ¢f ‘the shifter-member: (04
the'low:speed drive’ is'establiShed through:gears
290,497,199 and 102 2to “thevdriven :shaft’ 88, “the
«gear 102 being -splined upen the sshaft. "Dueito
‘the rélative differencein‘diameters 6f gears'99 and
1102 thelowest forward:speed-attdinable with-the
sgeating contained: in the transmission ‘Housing 42
‘s impaited to the shaftig8.

The: gear portion?l00-6fithe éluster-gear88’is

“in: constant mesh with an’idler<gear §24 which:is

journalled -upon a -suitdble sshaft (not: shown)
‘mounted in the housing:42. " This:gearijs for im-
:parting-yeverse direction:of retation:to-the shaft
188:and-the vehicle drive:wheeéls, the:reverse-drive
being ‘eompleted by -shifting fhe igear {82 in. a
right-hand direction:as viewed :in Figure 2 irito
-enmeshment with thelidlerigear *124.

The  power transmission” mechariism *for tcon-
veying ‘power ‘from. shaft 88 ‘ to ‘the wrear :drive
wheels 2t or selectively to both rear.-and:front
“drive wheels is -accomplished ‘through' the -infer-
‘mediary of so-called transfer:case:me¢hanism - or
-gearing contained within:an-auxiliary-housing 26.
This’ mechanism is inclusive of -gear 26 fixedly
:secured upon the -rear ‘end of the-driven :shdft
.88 asshown'in Figures'2:and#4. An intermediate
shaft 127 is supported ‘in Boss :portions formed
on opposite -walls of ‘the housing 26 and upon
-which is journally suppotrted :a cluster gear 129
which includesa gear 30:in-constant: meshwith
gear 126, and a second gear {31. “The :gear 30
is in constant mesh with a-driven gear:132 which
is journally supported upon-a:shaft 1338 journszlled
‘in bearings 138 mounted in opposed walls of the
transfer case 26. The shaft (33 is-provided:with
a ‘splined ‘portion 136 upon 'which is -slidably
mounted a shiftable :gear 437 :as ‘illustrated iin
Figure 4. The gear member 137 s integrally
formed -with  a.hub portion-configurated ‘with a
toothed or dental célutcéh :portion /138 ‘which :is
adapted, upon slidable movement of the gear {37
in a left-hand direction -as viewed ‘in Figure -4,
to be enmeshed with ‘2 gerntal clutch configura-
tion 139 formed internally ‘in the gear ‘member
‘132,

Positioned forwardly ‘of ‘the “housing 26-is a
supplemental casing {21 -which encloses a dental
¢lutch mechanism (not shown) “supported upon
a Shaft 142 which is-adapted to ‘be ‘engaged by a
slidable clutching -eélement :(not ‘shown) ‘carried
upon ‘the forward-end of ‘the shaft 183 Tor selec-
tively establishing ‘a drive ‘to the front “wheels
‘through -the drive :shaft -24 :and «universal joint
95. ‘The supplemental casing 141 ‘is"formed with
an integral forwardly extending portion 144 upon
whieh “is ‘supported ‘lever iamemibers ‘145 -and 146
forShifting theclutch meniber contained within
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housing 141 for establishing drive connection to
the front wheels and for moving the gear member
137 to change the speed ratio of the shaft 133
with respect to the quill shaft 88. The rear end
portion of the shaft 133 is connected by means
of universal joint 32 and shaft 31 with the drive
mechanism for transmission of power to the rear
drive wheels 21. When it is desired to drive the
front and rear wheels simultaneously, the dental
clutch mechanism contained within housing {41
is moved to an operative position, and with the
dental clutch 138 of gear member i37 enmeshed
with the internal clutch teeth i3% of gear 132,
an operative drive is established from shaft 88
through the gears 126, 130, 132 to the front and
rear wheels. In this position of the transfer
case mechanism, the speed of the drive wheels to
the vehicle wheels may be varied by the change
gear mechanism contained in the transmission
housing 42. When a lower range of speed for the
drive wheels of the vehicle is desired as for exam-
ple, when the vehicle is travelling in snow, sand
or muddy terrain or when being used as. a draft
means for farm implements such as plows, har-
rows, cultivators and the like, such low range
may be attained by shifting the gear member 137
into enmeshment with the gear portion 131 of the
cluster gear 129. As the gear 13i is of much
lesser diameter than gear (31, shaft 133 is rotated
at a reduced speed through gears 128, 130, 31 and
{371. The drive through the transfer case to the
vehicle wheels may be interrupted by moving the
gear member 137 and the toothed clutch 138
formed integrally therewith to an intermediate
or neutral position wherein the gear 137 is out
of mesh with gear 131 and the clutch 138 is out
of engagement with the internal teeth 139 of
gear 132.

The aligned shafts T4 and 88 are of tubular
quill shape to accommodate a power take-off drive
shaft 150, the forward end of which is splined as
at 151 for engagement with a reciprocally shaped
portion formed in the end portion of the crank-
shaft 63 so as to establish a constant drive from
the engine to shaft 150.

The supplemental casing or housing 55 con-
nected to the transfer case as shown in Figures
2 and 4 encloses mechanism for controlling the
transmission of power to the power take-off

unit 50 and for changing the speed ratio of the ,

power take-off unit with respect to the engine,
this mechanism being operable independently of
the speed reduction gearing contained in the
housings 28 and 42. With particular reference
to Figure 2 the rear end portion of the shaft
150 is formed with an enlarged configuration {52
splined to establish driving engagement with a
sleeve (53 the latter being formed with a gear
portion I54. Disposed within the interior of the
sleeve £53 are sets of needle bearings {55 in which
is journalied a stub shaft 156, a portion of the
shaft extending rearwardly of the casing 55 being
splined as at 157 to fixedly receive a fitting 158
which is connected, through the universal joint
53 and shaft 52, with power take-off unit 59. Se-
cured to the stub shaft 156 by means of a key 59
is a cage or spider 180 carrying a plurality of
circumferentially spaced pins or stub shafts 162
which form journal supports for gears (63, the
latter being in constant mesh with a gear por-
tion 164 formed interiorly of a drum shaped por-
tion of a member 165. The arrangement of gear
154, gears 163 and the gear portion formed on
member 165 form a so-called planctary gear
mechanism in which the gears {63 are conven-
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tionally referred to as planetary gears. The mem-~
ber 165 is formed with an axially extending sleeve
portion- {67 which is journally supported upon
sets of -antifriction or needle bearings 168 sur-
rounding exterior surface of the sleeve {83. The
forward end portion of sleeve 167 is formed with
a toothed or dental portion 169, the teeth of which
are aligned with teeth 170 formed on a hub por-
tion of the transfer case gear (26. Slidably
mounted for axial movement with respect to shaft
150 is a clutch member {12 formed with a periph-
eral groove adapted to receive an actuating fork
113 carried upon a reciprocable shift rod (14,
The rod 114 is adapted to be reciprocated so as
to move the clutch member {712 into clutching
engagement with the teeth 178 so as to establish
a drive connection between the gear 26 and
shaft 88 with member 185. Means are provided
for shifting the rod {14 and clutch 172 which
is inclusive of a lever 116 swivelly supported by
means of a ball joint {77 carried in an upwardly
extending portion of the housing 55. A closure
boot 178 of flexible material, as for example, rub-
ber prevents the ingress of foreign matter into
the joint structure {¥1. It will be obvious that
swivel movements of the shift lever {76 will
actuate the clutch 172.

Means are provided for restraining rotation of
membper 8% a condition which provides for a
reduced speed ratio being imparted to the power
take-off unit 58. The restraining means illus-
trated is in the form of a pair of shoes {88 which
are anchored to a member {81 secured to a wall
of housing 55 by means of a nut 182 threaded
upon a tenon portion §83 of the anchor member.
As particularly shown in Figures 3 and 4 there
is disposed adjacent the free extremities of the
brake shoes i89 a plate or member 184 which is
pivotally carried upon a pin 185 secured to the
upper wall of the housing 55 by means of a nut
186. The plate {84 is adapted for partial rotary
movement about the axis of the supporting pin
185. As particularly illustrated in Figure 4, the
plate 184 is formed with a pair of cam slots 188
into which extend pins 189 carried by the brake
shoes 180. The contour of the slots 188 is such
that partial rotative movement of the plate 184
about the axis of the supporting pin 185 will cause
the brake shoes i88 to contract into engagement
with the drum portion of the member 185 or be
moved out of engagement therewith depending
upon the direction of oscillation or rotation of
the plate 184.

Means are provided for coordinating the move-
ment of the clutch member {72 with that of the
plate (84 for actuating the shoes 189, To ac-
complish this coordination, an arm or link {94
is pivotally connected at one end by means of a
pin 182 with the plate (84, the other end of the
link being bifurcated or clevis-shaped to strad-
dle a portion of the lever 176 and is connected
thereto by means of a pin 194. Thus when the
lever 116 is shifted in a direction to move the
clutch member (72 into engagement with the
cluteh teeth {70 on gear 126 the plate 184 is ro-
tated in a counterclockwise direction as viewed
in Figure 4 such rotation causing the cam slot
configurations {88 to move the pins (89 in the
slots and move the bands or brake shoes {80 out-
wardly out of frictional engagement with the ex-
terior of the drum shaped portion of member
168 so as to permit the member {65 to be con-
nected with the shaft 88 so that in direct drive
position of the gearing in transmission housing
42, the quill shaft 88, and the shaft 150 will ro-~



2,672,058

9

tate at the same speed?ﬁ As the sleeve 153 is

driven - directly- ffom shaft’ 1507 the*sléeve: 153"
and member-1 65 ‘will ‘rotaté at'thesame ratesof:
speed and hence ‘there: will be :no~ reduction’ef~

fected through the planetary gearing: contained

i the housing” 55%and’the stub shaft: 157 and"
the power take-off “unit 80 will 'be driven‘at-di~-

rect engine speed.

When it'is désired to efféct a/reduction in the:
speed of ‘the- stub 'shaft’ (5T and power-takezofl
unit 50 in relation to the’speed of ‘the:shaft 159;
the lever 118 is shifted in the opposite direction

t6 - withdraw- the cliutch membéer - {712=from:en-
gagement with the’clutech™ teethi* {787 coricomi--
tantly: with the rotation of plate 184 in a° diree--
tion - to - contract - the” bands- 18D: inte: frictional-
engagement with the drum: shiaped portion of”
member- §857to restrict rotationiof -said member:.
With the member 155 held ‘against relative rota--
tion, the sléeve 153} being: in-direct-connection

with the engine crankshaft through the medium
of the shaft 159, is rotated thereby causing rela-~

tive- movement of the planetary gears 163 iand’
the ‘cage or spider (69 imparting a rediced speed’

6 ‘the power take-off ‘outputishaft 157
The lever 175 may-be moved to a neutral posi-

ticn-wherein the dental clutch-172%is. out ‘of op--

erative engagement with the' teeth 178 on gear
126-and the clamping shoes 188 out of frictional

engagement with the-drum:or - member: | §5:t0:

discontinue the' transmission of power- to:the.
shaft 157 and power take-off ‘unit 50

While it is to be understood that' any suit-
anle type or form of ‘power take-off unit may be
utilized with the.arrangement of ‘the present in-

vention, I preférably ~employ- a -power: take-off”

mechanism 50 ‘of ‘the character-disclosed in Pat-

ent No. 2,464:058, issued March 8;.1949. Figures-

5 and 6 illustrate a- power:take-off ‘mechanism

which is inclusive of ‘a-housing- 2080° havingboss"

portions 201 adapted’to be-secured to the frame
cross - member- {5°by means- of: bolts 202!
housing 288 is provided with' ffont ‘ard rear cov-

ers 284 and 265 which are secured to-the housing’
200 by suitable means. Journaled upon hearings-
297 is a-shaft 208 connected to a'sléeve 210 which™
in-turn is-operably assesiatéd with theruniversal-
joint 53 shown in Figure 1! In‘this’ manner:the”

shaft 269 is directly driven by-the power take-offil

drive shaft §2.

Also  journaled ‘uponr bearings-212 ‘carried by

the cover members 2084 ‘and 205/is:a-second shaft

%14 disposed in- substantially- parallel: relation
with' the shaft 208, the shaft 214 projecting rear--

wardly of the housing 2002
The shaft 289 is provided with a:splined por=

tion- 215 which supports ‘a-gear 216 in constant’

enmeshment with a: gear 217 mounted upon:a’

solined portion 248 of shaft-214. The shaft 214 {
is also formed with ‘a- second splined portion.=228:

which' projects exteriorly:ofthe housing :200'and-
which 'is:adaptedto be conneeted to-mechanism:

to be-driven-through -thespower tékesoff unit.
The-splined portion:-220:may be arranged to op-
erate a pulley 222 which may be connected by
means of 2 helt 223 with:mechanism- to be-oper-
ated such .as a power.saw. or. other. adjunct re-
quiring the use of “power that may be readily
furnished by the vehicle engine 49 when theve-
‘hicle is not:moving. The-pulléy:222 isisecurely
mounted unoh -a -shaft-2255ithesaxis of ‘which
extends 'substantially-at right angles tothe:raxis
of the operating shaft-220. The-shaft 225is°ro-
tatahly journaled in suitabié-antifriction” bear=
ines 221 mounted -within a-sléeve~228 bolted or

The-
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otherwise fixedly connected with a supplemental
housifig 2307 enclosingthe:shaft: 2207 and:-bolted:
to thie.cover205.

Disposed within -the supplemental housing 230
is-an internally splined: sleeve:231: adapted:to=
telescope -with thé -splined:portion” 2200f shaft"
214 for establishing: a drive cornection-therewith;.
the sleeve 231 being journaled in antifriétion:
bearings 282 ‘carried in the supplemental hous-
ing 230. A’stub shaft 234 having-a splined‘surs-
fdce telescoped: into-one end of ‘the sleeve-231:
supports ‘a mitre gear 236 having a“hub”portions
journaled in suitable bearings 238 carried inthes
supplemental housing-230. The geap 236/isien=+
meshed with*a driven mitre gear 240°whichmist
splined 'upon -shaft 225 carried by the:sléeve 2287

ANy operative: driveiis:-thus established from:thex
power takezoff driving shaft 52; shaft:208; gears:
216%and 211; shiaft 214, sleeve-231 and gears-2367.
240'to drive the pulley222:

The: power- take-off ‘unit is especiallyadapted:
to-operate dévices that may be hitched to:and:
towed by the vehicle such as combines, Sprayers;-
corn pickers and other harvesting machinerysre=:
quiring ‘the- independent: application: of “ powers:.
The -establishment' of g drive for such equip=-
ment is had through the power:take-off ‘unit:50”
by removing the supplemental housing-230 whiéh
carries ' the mitte gears 236, 248 shaff” 225
and pulley- 222, With' these -elements -removed;.
an internslly-splined ' sleeve-like - member © (not°
shown) carried by the apparatus to be: attached:
to -ang towed by the vehicle, may be-teléscoped-
into splined or operative- connection: with- the:
splined projection 228'férmed as-an-integralkpart?
of the shaft-214. In this manner an -operative»
drive: arrangement- is-provided” for: the adjunct:
or' accessory equipment’ towed- by’ the: vehiclé~
through’ the shaft 208 gears 216—21T and@ ‘shaff-
214:

The speed of the-shaft 214 may-be varied by
manipulating: the shift ‘lever 176> toestablishia:
speed ‘reduction through the‘mechanism hefeins -
before: described contained in -the housing:55 of*
for 'establishing: a:direct drive from the-engin
crankshaft through the intérenmeshment of “thi
teeth of clutch member 172 with teeth-170"Ius<-
trated in Figure 2. By this arrangement in con-
junction with the gedring contained in‘the:trans=-
mission housing 42, varying speeds’ may-be:'e§=~
tablished for the powéritake-off unit'in addition”
to the speed reduction obtained by intércalation:
of ‘the: mechanism -contained in -the: housing §%%
in the power take-off driving means, The trans--
mission of ' power to the unit’ 58 ‘may: becsintér--
rupted by moving-the lever 118 to'a central ‘or
neutral position.

Tt-is apparent that; within the scopeof ‘theé-
invention, modifications and different’ arranges=
ments may be made. other than is herein™dis=
closed,”.and ‘the present disclosure.is illustrative .
merely, the.invention comprehending.all. varias
tions thereof. .

What I.claim is:

i. In combination with g vehicle having:an.
internal .combustion engine and: a-power trang-
mission- mechanism for conveying-power to-drive-
wheels of . a- vehicle; -a. power. take-off unit.sup-
ported .upon. the vehicle; means for.driving. the.
power take-off unit from the engine; said means.
inoliding. a.shaft .driven.directly.by. the.engine;:.
a planstary.speed changing mechanism adépted.
to be driven by said.shaft; meahs including a”

clutch for establishing a direct operative power”

connection between said power take-off ‘unit‘ahd’
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the engine through said planetary mechanism
whereby said unit is driven at engine speed, and
means operable when said clutch is disengaged
to interconnect the planetary mechanism with
the power take-off unit whereby the latter is
driven at a different speed from that of the
engine.

2. In combination with a vehicle having an
internal combustion engine and a power trans-
mission mechanism for conveying power to drive
wheels of a vehicle; a power take-off unit sup-
ported upon the vehicle; means connecting the
power take-off unit with the engine; said con-
necting means including a shaft driven directly
by the engine and a planetary speed changing
mechanism; g clutching gear carried by said
shaft; means including a dental clutch adapted
for engagement with said clutching gear for es-
tablishing a direct operative power connection
between said power take-off unit and the engine
through the planetary mechanism; means for
operating said dental clutch; said dental clutch
operating means being operable to interconnect
the planetary mechanism with the power take-
off unit whereby the latter is driven at o different
speed from that of the engine.

3. In combination with a vehicle having an
internal combustion engine provided with a
crankshaft and power transmission gearing for
conveying power to the drive wheels of the ve-
hicle; a clutch for establishing or disestablishing
an operative connection bhetween said power
transmission gearing and the engine crankshaft;
means for operating said cluteh; a power take-off
unit carried by the vehicle; means for establish-
ing a connection with the engine crankshaft for
operating said power take-off unit; said means
including a dental clutch and a planetary gear
system; and means operatively associated with
said dental clutch operating means and said
planetary gear system for establishing a driving
connection between the power take-off unit and
the engine crankshaft through said planetary
gear system whereby the power take-off unit is
driven at a different speed from that of the en-
gine crankshaft.

4. In combination with a vehicle having an
internal combustion engine provided with a
crankshaft and power transmission gearing for
conveying power to the drive wheels of the ve-

hicle; a clutch for establishing or disestablishing -

an operative connection between said power
transmission gearing and the engine crankshaft;
a. power take-off unit carried by the vehicle;
means including a planetary gear system for es-
tablishing an operative drive connection with the
engine crankshaft for operating said power unit
at engine crankshaft speed; and manually oper-
able means operatively associated with said plan-
etary gear system for establishing a driving con-
nection between the power take-off unit and the
ehgine crankshaft through said planetary gear
system whereby the power take-off unit is driven
at a different speed from that of the engine
crankshaft.

5. In combination with a vehicle having an
internal combustion engine provided with a
crankshaft and power transmission gearing for
conveying power to the drive wheels of the
vehicle; a clutech for establishing or disestab-
lishing an operative connection between said
power transmission gearing and the ehgine
crankshaft; a power take-off unit carried by the
vehicle; a plantary gear system: dental clutch

- means for establishing a connection with the
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engine crankshaft through said planetary gear
system for operating said power unit at engine
crankshaft speed; and means interconnected
with said dental clutch means and operatively
associated with said planetary gear system for
establishing a driving connection between the
power take-off unit and the engine crankshaft
through said planetary gear system whereby the
power take-off unit is driven at a different speed
from that of the engine crankshaft.

6. In combination with a vehicle having an
internal combustion engine and power transmis-
sion gearing for conveying power to the drive
wheels of a vehicle; a clutch for establishing or
disestablishing an operative drive connection
between the engine and the power transmission
gearing; a planetary gear system; a power take~
off unit supported upon the vehicle; said power
transmission gearing including a quill shait; a
drive shaft contained within said quill shaft
directly connected to and adapted to be driven
by the engine; a means adapted to establish a
drive connection between said engine driven
shaft and said planetary gear system for driving
the power take-off unit at a speed different from
that of the engine driven shaft; said means
being movable to a position for establishing a
direct drive connection to the power take-off
unit from the engine driven shaft; said means
being movable to a neutral position for inter-
rupting the transmission of power to the power
take-off unit.

7. In combination with a vehicle having an
internal combustion engine and power transmis-
sion gearing for conveying power to the drive
wheels of the vehicle for operating the latter at
different speeds; a clutch for establishing or
disestablishing an operative drive connection
between the engine and the power transmission
gearing; a power take-off unit supported uron
the vehicle; said power transmission gearing in-
cluding a quill shaft; a power take-off drive
shaft contained within said quill shaft directiy
connected to and adapted to be driven by the
engine; a planetary gear system including =a
sleeve disposed in alignment with the drive
shaft; a drum surrounding the sleeve and hav-
ing an internal gear formed thereon; a gear
formed on said sleeve; a member having a plu-
rality of planetary gears in mesh with said in-
ternal gear and the gear on said sleeve; said
member being connected to said power take-off
unit; dental clutch means for operatively con-
necting said sleeve and said drive shaft; braking
mechanism engageable with said drum for pre-
venting rotation thereof; and means intercon-
nected with said dental clutch means and said
brake means for selectively establishing g direct
drive from said drive shaft to the power take-
off unit or for establishing a drive through said
drum to operate said power take-off unit at a
speed different from speed of said drive shaft.

DONALD D. STONE.
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