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TRANSMISSION FOR OCCUPANT-PROPELLED
'VEHICLES

RELATED APPLICATIONS

This application contains subject matter claimed in
copending application Serial No. 338,641 (PEDICAR
Case 2), filed March 6, 1973 concurrently herewith by
Robert L. Bundschuh as a continuation-in-part of ap-
plication Ser. No. 183,147, filed Sept. 23, 1971, now
abandoned, by Robert L. Bundschuh, and in copending
application Ser. No. 338,643 (PEDICAR Case 3), filed
Mar. 6, 1973 concurrently herewith by Robert L.
Bundschuh and Lionel C. Martin.

BACKGROUND OF THE INVENTION

There has long been a demand for a wheeled vehicle
which could be propelled solely by the power of the oc-
cupant but which would offer greater comfort and sta-
bility than does the bicycle. However, stability neces-
sary for a general purpose vehicle requires at least a tri-
cycle configuration, and it is highly advantageous to
employ a 4-wheel configuration, with the two rear
wheels both driven when travelling forwardly. And
comfort adequate for general acceptance requires both
a reasonable seat for the occupant and a body shell
which will completely enclose the occupant. Provision
of structure to satisfy such requirements brings the
overall weight of the vehicle well over the 30-60
pounds which can be tolerated when the rotating pedal
drive systems of the usual bicycle are contemplated.
Accordingly, despite popular demand for such a vehi-
cle, and despite efforts in the prior art to decrease the
overall weight, lack of a highly efficient drive system,
including a change-speed transmission, has heretofore
prevented successful development of such a vehicle.

OBIJECTS OF THE INVENTION

A general object of the invention is to devise a trans-
mission which combines lightweight and high efficiency
to the degree necessary to make practical an occupant
propelled vehicle satisfying the need for stability and
comfort. :

Another object is to provide such a transmission in-
cluding a plurality of gear sets of differing gear ratios,
with the gears of each set always in mesh, and with no
gear being positively rotated except that set which has
been selected by the gear shift mechanism.

A further object is to provide such a transmission
wherein shifting is accomplished by selectively keying
the gears to an input shaft and an output shaft through
operation of a shift cable, the transmission including
means which overrides the action of the shift cable to
make the effect of manipulation of the cable more pre-
cise than is ordinarily possible.

Yet another object is to provide a transmission of the
type described wherein the output shaft is connected to
two wheel axles independently via one-way clutches,
the transmission including a reversing mechanism ar-
ranged to simultaneously connect the output shaft to
one axle directly to drive the same in reverse and dis-
connect the output shaft from the other axle.

SUMMARY OF THE INVENTION

Stated broadly, transmissions according to the inven-
tion comprise an input shaft, an output shaft, a plurality
of input gears normally free to rotate on the input shaft,
a like plurality of output gears normally free to rotate
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2
on the output shaft, the respective input and output
gears being constantly meshed, two movable key de-
vices each associated with a different one of the input
and output shafts and operative to simultaneously key
a given set of input and output gears to their shafts, and
shift cables arranged to actuate the two key devices si-
multaneously in response to movement of a single man-
ually operated device such as a gear shift lever. Advan-
tageously, the input and output shafts are tubular and
the key devices each include a shift rod which is shift-
able telescopically within the tubular shaft, a spring bi-

.ased  key working through a longitudinal slot in the

shaft, and also a series of detent grooves cooperating
with detent means carried by the shaft to determine
precisely the axial position of the key as a result of a
shifting manipulation.

In order that the manner in which the foregoing and
other objects are achieved according to the invention
can be understood in detail, an occupant-propelled ve-
hicle inecorporating a transmission according to one
particularly advantageous embodiment of the invention
will be described with reference to the accompanying
drawings, which form a part of the original disclosure
hereof, and in which:

FIG. 1 is a perspective view of the vehicle;

FIG. 2 is a side elevational view of the vehicle of FIG.
L
FIG. 3 is a top plan view of the vehicle frame and run-
ning gear;

FIGS. 4-6 are transverse views taken generally on
lines 4—4, 5—5 and 6—6, FIG. 2,

FIG. 7 is a side elevational view of the transmission;

FIG. 8 is a horizontal top plan view, taken generally
on line 8—8, FIG. 7, with the top portion of the housing
removed, illustrating parts of the transmission in posi-
tions occupied when the transmission is neutral;

. FIG. 8A is a view similar to FIG. 8 but showing piarts o

in positions occupied when the transmission is in re-
verse;

FIG. 9 is an end view of the transmission of FIGS.
7-8A, taken generally on line 99, FIG. 2;

FIG. 10 is a perspective view of a key forming part
of the transmission; and :

FIG. 11 is an enlarged fragmentary sectional view il-
lustrating the manner in which the body shell is
mounted on the vehicle frame and also showing one of
the rear axle bearings. 144, as has already been de-
scribed with reference to FIG. 3, and will resuit in ap-
plication of a driving force to the rear wheel 263. The
spring return mechanism described in connection with
FIG. 3 will operate to move the pedal 257 in a rearward
direction after the force applied to pedal 257 has been
removed. '

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1-11 illustrate the invention as applied to a ve-
hicle having two driven wheels. As seen in FIGS. 1-3,
the vehicle comprises a frame indicated generally at
275 and supported by steerable front wheels 276 and
two driven rear wheels 277. Frame 275 consists of a
single longitudinal beam 278 in the form of a hollow
aluminum extrusion of square transverse cross-section,
a tubular front transverse member 279 rigidly secured
at its midpoint to beam 278, as by welding, a tubular
rear transverse member 280 which extends through
beam 278 and is secured rigidly thereto, an upright 281
secured rigidly to beam 278 and projecting upwardly
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therefrom and a hollow support member 282 of rectan-
gular transverse cross-section secured rigidly to the
upper end of upright 281 and projecting rearwardly,
and slightly upwardly, therefrom. A change speed
transmission 283 is rigidly mounted on the top of beam
278 near the rear end thereof. A seat 284 is mounted
on beam 278 just forward of the transmission. Two
pedal levers 285 and 286 are pivotally mounted on sup-
port member 282 and despend therefrom, each on a
different side of beam 278. A brake pedal lever 287 is
accommodated by centrally located slots in beam 278
and projects upwardly therefrom in a location just to
the rear of upright 281. A gear shift lever 288 is jour-
nalled on beam 278 and projects upwardly therefrom
in a location just forward and to the right of the seat.
The steering mechanism includes a yoke type handle
289 secured to a shaft 290 extending through and rotat-
ably supported by member 282.

Front wheels 276 are each supported by an axle car-
ried by a support member 291 which is mounted on the
corresponding end of member 279, FIG. 3, for swinging
movement about a substantially vertical axis. Support
members 291 are connected by the rods 292 to one
arm of a bell crank 293 which is mounted on member
279 at the midpoint thereof to pivot about an upright
axis. The remaining arm of bell crank 293 is connected
by a rod 294 to one arm of a second bell crank 295
which is mounted on upright 281 to pivot about a hori-
zontal axis. Steering shaft 290 is telescopically engaged
in a tubular shaft 296 and is releasably secured thereto
to provide for adjustment of the position of handle 289
relative to the seat. The combination of shafts 290 and
296 extends longitudinally through support member
282 and is journalled thereon for rotary movement
about the common axis of the two shafts. Shaft 296
projects forwardly from member 282 and has rigidly
secured thereto a radially projecting lever arm 297.
The remaining arm of bell crank 295 is connected to
lever arm 297 by rod 2974. Accordingly, rotation of the
combination of shafts 290 and 296 by handle 289 is
translated into simultaneous swinging movement of
axle support members 291 to steer the vehicle.

Pivotal mounting of pedal levers 285, 286 is accom-
plished by a common shaft 298 extending transversely
through the sidewalls of support member 282 and se-
cured thereto in a location below steering shaft 290,
the ends of shaft 298 projecting laterally from member
282 and the upper end portions of levers 285, 286
being carried thereby and projecting upwardiy there-
from so as to be able to engage rearward motion limit-
ing bumpers 299, FIG. 2, secured to member 282. For-
ward motion limiting bumpers 300 are secured to the
upper end portion of upright 281. Pedal levers 285, 286
are of such length that their lower end portions can tra-
verse an arc beside beam 278. Pedals 301, 302 are
identical and are mounted on the lower end portions of
the respective levers 285, 286 for swinging movement
about a horizontal axis indicated at 303, FIG. 2. Each
pedal comprises a tread portion 304, to be engaged by
the sole of the user’s shoe, and a rearwardly projecting
heel support 305 provided to support part of the weight
of the user’s leg. Pedals 301, 302 are located immedi-
ately beside and outwardly of the respective arms 288,
286 and the lower ends of the lever arms extend to a
point adjacent heel supports 305. The forward end of
a flexible cable 306 is attached to the lower end of lever
285 and a cable 307 is similarly attached to the lower
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end of lever 286, the cables running rearwardly beside
beam 278. Cable 306 extends under an idler pulley 308
mounted on beam 278 and thence upwardly to reel 309
of transmission 283. Similarly, cable 307 runs under
idler pulley 310, FIG. 11, and thence upwardly to reel
311 on the opposite side of the transmission. A tension
spring 312, FIG. 10, is connected between the upper
end of pedal lever 285 and a point on member 282
rearwardly of pivot shaft 298, to bias lever 285 to swing
pedal 301 forwardly. Lever 286 is equipped with a bias-
ing spring in the same fashion.

As seen in FIGS. 7-9, transmission 283 includes a
casing having side walls 315, FIG. 16, a front end wall
316 and a rear end wall 317, the end walls having
flanges 318 by which the housing is rigidly mounted on
the upper side of longitudinal frame beam 278. The
casing is divided into upper and lower sections A and
B, as shown in FIGS. 7 and 8 for ease of assembly. The
sections are fastened together with brackets 318A and
318B at one end and with a like bracket at the other
end. A tubular input shaft 319 and a tubular output
shaft 320 are provided, each being of sufficient length
to project through and beyond the respective side walls
315, Input shaft 319 is supported for free rotation by
ball bearings 321, and output shaft 320 is similarly sup-
ported by ball bearings 322. One end portion of input
shaft 319 carries the combination of cable reel 308, a
one-way clutch 323, and a constant force spiral spring
324, clutch 323 being press-fit into the hub of reel 308
and projecting outwardly therefrom to support a retain-
ing plate 325, spring 324 being located between plate
325 and the adjacent face of reel 308. The opposite end
portion of shaft 319 similarly carries the combination
of cable reel 311, a one-way clutch 326 and a constant
force spiral spring 327. As shown in FIG. 7, the outer
end of spiral spring 324 is secured to a pin 328 fixed to
and projecting from the adjacent side walls 315. An'ad-
ditional metal strap 329 has one end rivetted to the
outer surface of spring 324 in a location 180° from the
end of the outer turn of the spring, the other end of
strap 329 being secured to a pin 330 fixed to and pro-
jecting from the adjacent side wall 315, the strap being
tangential relative to the outer turn of the spring. The
inner end of spring 324 is secured to clutch 323 and,
therefor, to reel 308. The relation of spring 327 to reel
311, clutch 326 and the adjacent side wall 315 is identi-
cal to that just described for spring 324.

Cables 306 and 307 have their ends secured to the
hubs of the respective reels 309, 311 and are wrapped
in the narrow peripheral grooves of the reels. Typically,
about 1.5 turns of the cable are wrapped on the reel
when the corresponding pedal lever 285, 286 is in its
rearmost position and the cable is taut. As will be ap-
parent from FIGS. 2 and 7, the cable passes under the
respective idler pulley 308, 310 and then clockwise
about the respective reel 309, 311, so that swinging of
the pedal lever forwardly to unwind the cable will ro-
tate the reel counterclockwise (as viewed in FIG. 7).
Springs 324, 327 are arranged to be wound when the
reels turn counterclockwise, and unwinding of the ca-
bles therefore stores energy in the springs which, when
released, will rotate the reels in a clockwise direction
to rewind the cables and return the pedal levers to their
neutral position. Clutches 323 and 326 are arranged to
connect the reels to shaft 319 when the reels turn coun-
terclockwise, and to free the reels from the shaft when
the reels turn clockwise.
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Tubular shaft 319 forms part of an input shaft assem-
bly comprising a shift rod 331, FIG. 8, a key 332, a cou-
pling 333 which secures rod 331 to a shift cable 334 but
leaves the rod free to rotate about its axis, a detent
mechanism indicated generally at 335, forward gears
336-340, reverse gear 341, spacer rings 342-348, and
a spacer sleeve 349, Gears 336-341 are spur gears con-
tinuously meshed with the respective spur gears of the
output shaft assembly as later described. The inner di-
ameters of gears 336-341 are slightly greater than the
outer diameter of tubular shaft 319, and the inner pe-
riphery of each gear is interrupted by a plurality of an-
gularly spaced notches dimensioned to snugly accom-
modate the tip of key 332, one such notch being indi-
cated at 350, Rings 342-346 and 348 are flat rings of
rigid antifriction material, with outer diameter smaller
than the smallest gear and with inner diameter bevelled
to constitute cams to be engaged by the tip of key 332
during shifting. Spacer 347 is thick and has an inner pe-
ripheral groove of such width as to freely accommodate
the tip of key 332, in the fashion seen in FIG. 8, when
the transmission is in neutral. Shaft 319 projects well
beyond clutch 323, and detent mechanism is carried by
the exposed end portion of the shaft. The detent mech-
anism comprises a collar 351 which surrounds and is
fixed to shaft 319, the wall of the tubular shaft having
diametrically opposed ports to accommodate two de-
tent balls 352. Collar 351 has diametrically aligned
bores accommodating helical compression springs 353
each retained in the respective bore to yieldably bias a
different one of balls 352 inwardly into engagement
with one of the transverse annular detent grooves 354
provided on shift rod 331. There are seven grooves 354
arranged in a longitudinal series along the shift rod,
each adjacent pair of grooves being spaced apart by a
distance equal to the sum of the thicknesses of one gear
336-341 and two spacer rings 342-346.

Tubular shaft 319 is provided with a straight longitu-
dinal slot 355 extending throughout the length of the
shaft occupied by the gears 336-341. As best seen in
FIG. 11, key 332 comprises a main body 356 of a
length less than the inner diameter of tubular shaft 319.
Body 356 is slidably. disposed. in a transverse bore in
shift rod 331. A blind bore opens through one end of
body 356 and accommodates a helical compression
spring 357 and a pin 358, the head 359 of pin 358.en-
gaging the exposed end of spring 357 and being
rounded for low friction engagement with the inner sur-
face of shaft 319. At its opposite end, body 356 has an
integrally formed tip 360 which is of a thickness to be
accommodated by slot 355 for free movement therein
and a width such that tip 360 can be snugly accommo-
dated in the spaces defined by the combination of a
notch 350 in any of gears 336-341 and the bevelled
inner peripheral surfaces presented by the two of the
spacers 342-348 associated with that gear. Key 332 is
installed by being inserted through a port 361 in shift
319, the port being opposite an end portion of slot 355
in the end portion of the shaft surrounded by spacer
sleeve 349.

Opposite detent mechanism 335, shift rod 331 has an
end portion of reduced diameter which is surrounded
by the cylindrical wall of a cup-shaped connector mem-
ber 362, the cylindrical wall and the end portion of the
rod being rigidly interconnected by a cross-pin, as
shown. The end wall of connector member 362 is
spaced from the end of rod 331 and provided with a

3,871,243

6

central opening which accommodates an end portion
363 of one flexible shift cable 334, End portion 363 has -

- an enlarged head 364 of transverse dimensions too
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large to pass through the opening in the end wall of the
connector member. The axial dimension of head 364 is
such that the head substantially fills the space between
the end of rod 331 and the end wall of connector 362.
Accordingly, movement of cable 334, by shift lever
288, FIG. 2, as later explained, is translated into move-
ment of rod 331 axially relative to shaft 319, with key
332 moving with the shift rod. Each detent groove 354
corresponds to a different one of gears 336-340 spacer
ring 347, and gear 341. Detent mechanism 335, gears
336-341, ring 347, the grooves 354, and key 332 are
so located that, whenever detent balls 352 are engaged
in any particular one of the grooves 354, the tip 360 of
key 332 will extend into engagement with a corre-
sponding particular one of gears 336-340, spacer ring

347, and gear 341. Thus, with balls 352 engaged in the

second (from the right as viewed in FIG. 8) groove 354,
tip 360 of the key is engaged in the continuous internal
groove of spacer ring 347 so that, shaft 319 being con-
nected to none of the gears 336-341, the transmission
is in neutral. If rod 331 is shifted to the left, as viewed
in FIG. 8, to bring the detent balls 352 into engagement
with the one of the grooves 354 nearest the free end of
rod 331, as shown in FIG. 8A, key tip 360 then engages
in a notch 350 in reverse gear 341, placing the trans-
mission in reverse. Longitudinal movements of rod 331
causes key tip 360 to engage the camming surfaces
presented at the inner peripheries of spacers 342-348
so that, in shifting from one gear to another, or to the
“neutral’’ spacer 347, key 332 is forced transversely of
rod 331 to allow tip 360 to pass the corresponding
spacer, spring 357 then acting to shift tip 360 out-
wardly again into engagement with the next notch 350
or the groove presented by “neutral’’ spacer 347,
Tubular output shaft 320 forms part of an output
shaft assembly comprising shift rod 365, key 366, cou-
pling 367, detent mechanism 368, forward gears
369-373, reverse gear 274, spacer rings 375-381, and
a spacer sleeve 382. Key 366 is identical to key 332 and
cooperates with a slot in shift 320 and notches 383 in
gears 369-374 and a groove in ‘“‘neutral’”’ spacer ring
380 in the same fashion described with reference to the
input shaft assembly. Forward gears 369-373 are in
constant mesh with the forward gears 336-340, respec-
tively, of the input shaft assembly. For the reverse gear-
ing, an idler gear 384, supported from the adjacent
sidewall 315 by shaft 385 on boss 386, the idler gear
being constantly in mesh with gears 341 and 374. Shift
rod 365 has seven grooves 387 to cooperate with the
balls of detent mechanism 368 as described with refer-
ence to the input shaft assembly. Coupling 367 con-
nects the end of shift rod 365 to a shift cable 388.
Outboard of detent mechanism 368, shaft 320 carries
a spur gear 389, the gear and shaft being intercon-
nected by a conventional one-way clutch 390. Gear
389 is meshed with a gear 391 keyed to one rear axle
392. On the opposite side of the transmission, shaft 320
carries a spur gear 393 which, as shown in FIG. 8, is
meshed with a gear 394 whenever the transmission is
in any forward gear or in neutral but, as shown in FIG.
8A, is shifted out of mesh with gear 394 when the trans-
mission is in reverse. Gear 394 is keyed to the second
rear axle 395. Gear 393 and shaft 320. are intercon-
nected by a conventional one-way clutch 396 con-
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structed to allow the combination of gear 393 and
clutch 396 to slide freely on shaft 320 in axial direc-
tions between the two positions shown in FIGS. 8 and
8A.

The axial position of gear 389 on shaft 320 is fixed
by conventional retainers at 397, 398, FIG. 8, and shaft
320 projects well beyond gear 389. Shift rod 365 has
an elongated plain end portion 3654 which projects be-
yond tip 320a of the output shaft. Since one-way
clutches 390 and 396 are oriented to engage shaft 320
and gears 389 and 393 only when shaft 320 is rotating
clockwise (as viewed in FIG. 7) so that gears 391, 394
rotate counterclockwise, to drive the vehicle forwardly,
it is necessary to by-pass one of the one-way clutches
390, 396 in order to drive the vehicle in reverse. This
is accomplished by providing the hub of gears 389 with
a tubular extension formed with two diametrically op-
posed axially open notches 399, FIG. 8, adapted to re-
ceive two diametrically opposed teeth 400 on a by-pass
clutch sleeve 401 which is axially slidable on the end
portion of shaft 320 but keyed thereto, at 402, so as to
rotate with the shaft. The outer portion of sleeve 401
is of reduced diameter to provide a shoulder facing re-
tainer 398, and a helical compression spring 403 is en-
gaged between that shoulder and retainer 398 to bias
sleeve 401 outwardly against a retaining ring 404 on
shaft 320a. An actuating sleeve 405 is carried by por-
tion 365a of the shift rod and has a tubular skirt sur-
rounding retaining ring 404 and engaging the outer end
of clutch sleeve 401, A ring 406 is secured to portion
365a of the shift rod near the end thereof, and a helical
compression spring 407 is interposed between the end
of actuating sleeve 405 and ring 406. A motion limiting
sleeve 408 embraces rod portion 365a between ring
406 and actuating sleeve 405 and is shorter than the re-
laxed length of spring 407. Spring 407 is stronger than
spring 403 and is relaxed when rod 365 is in the neutral
position. :

For all positions of shift rod 365 save reverse, spring
403 maintains actuator sleeve 405 and clutch sleeve
401 in their inactive positions (FIG. 8) so that teeth
400 cannot engage in notches 399. Under these condi-
tions the transmission is effective to drive either rear
axle in a direction to move the vehicle forwardly, and
the one-way clutches 390, 396 are effective to discon-
nect either rear axle from the transmission if that axle
is rotating counterclockwise (as viewed in FIG. 7)
more rapidly than shaft 320 is rotating clockwise. Thus,
clutches 390, 396 provide both “free wheeling” and a
differential-like action whenever the transmission is in
any forward gear or neutral. When rod 365 is moved to
the reverse position shown in FIG. 8A, the resulting
compressive force on spring 407 causes actuating
sleeve 405 to move clutch sleeve axially toward gear
389, with teeth 400 engaging in notches 399 so that
shaft 320 is connected directly to gear 389 via key 402
and clutch sleeve 401, one-way clutch 390 thus being
ineffective. As rod 365 reaches the position seen in
FIG. 8A, the end of sleeve 408 engages the end of actu-
ator sleeve 404 to lock clutch sleeve 401 in its engaged
position. With the parts in the positions shown in FIG.
8A, spring 403 is compressed. Since one-way clutch
390 has now been by-passed, operation of either or
both pedal lever 285, 286 will drive gear 391 and rear
axle 392 in directions to move the vehicle in reverse.

With reverse power applied to one rear wheel 277 via
axle 392, it is possible for the other rear wheel to ex-
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ceed the rotational velocity of the driven wheel, such
a condition arising if the vehicle is being turned as it is
driven in reverse. Under those circumstances, the non-
driven rear wheel would, in effect, drive the transmis-
sion via clutch 396 so long as gears 393 and 394 are
meshed, and the end result would be that the non-
driven rear wheel would lock and skid. To avoid this,
gear 393 is shifted out of mesh with gear 394, leaving
axle 395 completely free to rotate, whenever the trans-
mission is shifted to reverse.

The hub of gear 393 is embraced by the cylindrical
wall of a cup-shaped member 410 which is secured rig-
idly to the hub, as by set screw 411. A compression
spring 412 is engaged between the transverse wall of
member 410 and bracket 413, which positions cables
334, 388. Surrounding cable 388, spring 412 urges the
combination of gear 393 and one-way clutch 396
against a retaining ring 414, as seen in FIG. 8, when-
ever rod 365 is in its neutral or any forward position.
Gear 393 is meshed with gear 394 under these circum-
stances. A rigid sleeve 415, surrounding the end por-
tion of cable 388 and located within shaft 320, is inter-
posed between coupling 367 and the transverse wall of
member 410, the length of sleeve 415 being equal to
the space which exists between coupling 367 and the
transverse wall of member 410 when rod 365 is in its
neutral position. Whenever rod 365 is moved to its re-
verse position, sleeve 415 is moved with the shift rod,
causing gear 393 to be shifted outwardly on shaft 320
until that gear is out of mesh with gear 394, as shown
in FIG. 8A, and spring 412 is compressed. When rod
365 is returned to its neutral position, spring 412 re-
laxes, urging the combination of gear 393 and clutch
396 into engagement with retaining ring 414, gear 393
again being meshed with gear 394.

While all gear sets, e.g., gears 336 and 369, within the

_transmission are in constant mesh, only that pair of

gears selected by the shift mechanism is locked to the
shafts 319, 320. Accordingly, for any active condition
of the transmission, only one pair of gears is driven, and
the remaining transmission gears ‘‘float”, so that there
is a minimum power loss within the transmission.

From bracket 413, shift cables 334, 388 are led to
beam 278 and forwardly thereunder to the location of
gear shift lever 288. As shown in FIG. 6, shift lever in-
cludes a horizontal portion 417 which extends through
the sidewalls and is journalled on beam 278. Two mutu-
ally parallel lever arms 418, 419 located within beam
278 are secured rigidly to portion 417 and depend
therefrom, passing through a suitable slot in the bottom
wall of the beam and projecting therebelow. The for-
ward end of cable 334 is secured to lever arm 418, The
forward end of cable 388 is secured to lever arm 419.
Cables 334 and 388 are of the same effective length
and, since movement of arms 418, 419 is sinultaneous,
the two shift rods 333 and 365 are moved simulta-
neously, in the same direction and through the same
distance, whenever the operator moves the shift lever
288. Though the actuating movements applied to shift
rods 333, 365 by the shift cables are not entirely pre-
cise, the small differences are compensated for by the
action of the detent mechanism 351 and 368.

For braking, two conventional disc brakes 420, FIGS.
2 and 9, of the general type disclosed in U.S. Pat. No.
3,358,793, issued Dec. 19, 1967 to Hollangel et al, are
employed. Each brake 420 employs a different one of
the gears 391, 394 as the brake disc. The brakes are
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mounted on the respective sides of beam 278 and oper-
ated by pivot arms 421 through brake cables 422 which
extend forwardly and are connected to brake lever 287
within the confines of beam 278.

Referring to FIGS. 3, 8 and 11, each rear axle 392,
395 is supported at its inner end by the transmission
housing and thus by beam 278, and at an intermediate
point by one of the bracket plates 423 rigidly secured
to the respective ends of transverse frame member 280.
Since the supports for both rear axles are the same,
only that for axle 392 will be described. The inner end
ferrule 424 of the axle is journalled in a ball bearing
425 carried by a tubular mount 426 secured to side
plate 315 of the transmission housing. Bearing 425 is
restrained against axial movement relative to plate 315,
by retaining rings 427. The axle is restrained against
axial movement by retaining ring 428 and a cooperat-
ing shoulder on ferrule-424. Gear 391 is keyed to fer-
rule 424 and is engaged between a shoulder 429 on the
ferrule and a spacer ring 430, so that the axial position
of the gear is fixed.

Brackets 423 are in the form of flat plates welded
each to a different end of member 280.and lying in sub-
stantially vertical planes parallel to the main frame
beam 278. In a location aligned horizontally with the
center of bearing 425, bracket 423 has a circular open-
ing 431, FIG. 11, snugly accommodating a ball bearing
432. The body shell 433, FIGS. 1 and 2 of the vehicle
is of polymeric sheet material and comprises a lower
thermoformed portion 433a and an upper thermo-
formed portion 4335, the two portions having mating
peripheral flanges secured together, as by bolts 434,
FIG. 2. Lower shell portion 433a has an upright side
wall portion 435, FIG. 11, provided with opening 436
within which bearing 432 is disposed, opening 436
being larger than the bearing so that the bearing does
not engage the body shell. An outer plate 437 is pro-
vided, shell portion 435 extending between bracket
423 and plate 437. The bracket and plate are secured
together by a plurality of fasteners, indicated generally
at 438, arranged in a circular series spaced outwardly
from opening 436, Each fastener 438 comprises a bolt
439, a spacing sleeve 440, a washer 441, a nut 442 and
a resiliently compressible grommet 443. Aligned open-
ings are provided in plate 437, shell portion 438, and
bracket 423, the opening in plate 437 snugly embracing
the shank of bolt 439, the opening in shell portion 435
being markedly larger than the outer diameter of sleeve
440, and the opening in bracket 423 snugly embracing
the sleeve. Grommet 443 is interposed between sleeve
440 and the wall of the opening in shell portion 43§ and
is of a relaxed length greater than the space between
plate 437 and bracket 420 in the completed assembly.
The nut and bolt are tightened until sleeve 440 is
clamped between plate 437 and washer 441, with the
washer bearing against the inner face of bracket 423.
Grommet 443 is compressed axially and, as a result, is
placed in compression between sleeve 440 and the sur-
rounding wall of the opening in shell portion 435. The
outer ring of bearing 432 is transversely grooved and
provided with a retaining ring 444 which, in the com-
pleted assembly, bears against the outer face of bracket
423, the distance between ring 444 and outer end of
bearing 432 being such that the outer end of the bear-
ing is forced against the inner face of plate 437, so that
the bearing is rigidly retained on bracket 423.
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At the front of the vehicle, transverse frame member
279 has rigidly secured thereto at each end a bracket
plate 445, the lower body shell portion 433A being se-
cured to plates 445 by plates 437 and fasteners 438 as
just described with reference to FIG. 11. Accordingly,
the body shell is attached to frame 275 only via the re-
silient grommets 443 and brackets 423, 445.

Seat 284 is mounted on main frame beam 278 by
means of a transverse member 448, FIGS. 2 and §, a
longitudinally extending central member 449 of in-
verted U-shaped transverse cross-section, member 449 -
being secured rigidly to the bottom of member 448,
and two longitudinal members 450 which are of L-
shaped transverse cross-section and are each rigidly se-
cured to beam 278 so that the long arm of the L over-
lies one side of the beam and the short arm of the L is
spaced above the top of the beam. The width of mem-
ber 449 is such that the same is accommodated in the
space immediately above the top wall of beam 278 and
between members 450. At its forward end, member
449 is provided with a cross-shaft 451 the ends of
which project outwardly from member 449. A nylon
block 452 is provided at each end of shaft 451, each
block filling the space between the horizontal flange of
the corresponding member 450 and the top wall of
beam 278. The seat can thus be pivoted about the axis
of shaft 451 and moved forwardly or rearwardly along
beam 278, within the length of members 450. To lock
the seat to beam 278 against longitudinal movement, a
pin 453 is rigidly secured to member 449 near the rear
thereof and projects downwardly therefrom, and the
top wall of beam 278 is provided with a plurality of
holes spaced lengthwise of the beam and each dimen-
sioned to accommodate the pin.

What is claimed is:

1.In a transmission of the type described, the combi-
nation of

an input shaft;

an output shaft;

two driven shafts;

housing means,
said input shaft and said output shaft being mutu-

ally parallel and mounted on said housing means
for rotation about their respective axes;

a plurality of input gears carried by said input shaft
and normally free to rotate thereon;

a plurality of output gears carried by said output shaft
and normally free to rotate thereon,
the input gears each being meshed with a corre-

sponding one of said output gears;

a first device operatively associated with said input
shaft to secure any selected one of said input gears
to said input shaft to rotate therewith;

a second device operatively associated with said out-
put shaft to secure any selected one of said output
gears to said output shaft to rotate therewith;

control means for actuating said first and second de-
vices simultaneously whereby, in response to oper-
ation of said control means, only a selected input
gear and the output gear meshed therewith will be
secured to their respective shafts, the remaining
input and output gears then being free of their re-
spective shafts; '

two additional gears;

two overrunning clutches each mounting a different
one of said additional gears on said output shaft,
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said clutches being oriented to drive said additional
gears only when said output shaft rotates in a pre-
determined direction;
said two driven shafts being mutually coaxial and ex-
tending parallel to said output shaft,
the mutually adjacent end portions of said driven
shafts being spaced apart and located each in
overlapping relation to-a different end portion of
said output shaft;
two driven gears each fixed to said end portion of a
different one of said driven shalfts;
two bearings each rotatably supporting a different
one of said end portions of said driven shafts; and
support means mounting said bearings in positions
such that said two driven gears are meshed respec-
tively with said two additional gears.
2. The combination defined in claim 1, wherein
said housing means comprises two side walls;
said input and output shafts extend transversely rela-
tive to said side walls and have exposed end por-
tions projecting outwardly beyond the respective
side walls;
said input gears and output gears are located within
the housing means; and
said two additional gears are located outwardly be-
yond the respective ones of said side walls.
3. The combination defined in claim 2 and further
comprising
two rotatable driving members; and
two additional overrunning clutches,
each of said rotatable driving members being
mounted on a different one of the exposed end
portions of said input shaft.
4. The combination defined in claim 2, wherein
said support means for said bearings comprise por-
tions of said side walls and said driven gears are lo-
cated outwardly from the respective ones of said
side walls.
5. In a transmission of the type described, the combi-
nation of
a housing;
an input shaft and an output shaft;
said shafts being mutually parallel and supported
by said housing for rotation about their respec-
tive axes; ]
a plurality of input gears carried by said input shaft
and normally free to rotate thereon;
a plurality of output gears carried by said output shaft
and normally free to rotate thereon,
the input gears each being meshed with a corre-
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sponding one of the output gears;

a first device operatively associated with said input
shaft to secure any selected one of said input gears
to said input shaft to rotate therewith;

a second device operatively associated with said out-
put shaft to secure any selected one of said output
gears to said output shaft to rotate therewith;

control means for actuating said first and second de-
vices simultaneously whereby, in response to oper-
ation of said control means, only a selected input
gear and the output gear meshed therewith will be
secured to their respective shafts, the remaining
input and output gears then being free on their re-
spective shafts;

two additional gears;

two overrunning clutches each mounting a different
one of said additional gears on said output shaft,
said clutches being oriented to drive said additional

gears only when said output shaft rotates in a pre-
determined direction; and

reverse gearing comprising
a first gear carried by said input shaft,

a second gear carried by said output shaft, and

an idler gear meshed with said first and second
gears,

said first and second gears being normally free to
rotate relative to said input and output shafts, re-
spectively, and said manually operated means
being operative to secure said first and second
gears simultaneously to said input and output
shafts, respectively, and

by-pass means operatively associated with said out-
put shaft and one of said additional gears, and re-
sponsive to said manually operated means, for
locking said one additional gear to said output
shaft to by-pass the overrunning clutch associ-
ated therewith when said manually operated
means is operated to secure said first and second
gears to said input and output shafts, respec-
tively.

6. The combination defined in claim 5, and further

comprising

means operated simultaneously with said by-pass
means for shifting the other of said additional gears
axially on said shaft to an inactive position when
said manually operated means is operated to secure
said first and second gears to said input and output

shafts, respectively.
* * * * *



