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~ No. ""8”0 633.

UNITED STATES

Pa.tented J enuary 24 1905

PATENT OFFICE

DE LONSON E. BARNARD, OF (JHI(/A(TO ILLINOIS

SPEED CHANGING DRIVING AND REVERSING DEVICE FOR MOTOR- VEHICLES

SPEC‘IFICATION forming part of Letters Pe,tent No. 780,633, da,ted J enuary 24, 1905
Appheetmn filed Ma.reh 21,1904, Serlel No. 199 329,

To all whom 12 mcw CONCECT I

Be it known that 1, DE LoxNson E BARNARD
a eltl.aen of the Unlted States, residing at Chl—

- cago, In the county of Cook and State of I1li-
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- crank-shaft axis.

25

~ driving -

‘ments in Speed-Changing

nois, ha,ve invented new -and useful Improve-

, Driving, and Re-
versing Devices for Motor—VehlcleS, of which

the followmﬂ' 1s a specification, reference be-

ing had to the accompanying drawmffs, form-
ing a part thereof.

This invention relates to motor vehicles of
the type in which the power is furnished by
an expansive-fluid motor of any familiar type.
It has to do with the mode of applying the
power, and particularly with the means for
chencrmcr the speed and reversing.

1t consists. of the featm‘es set out 1n the
claims. -

In the drawings, Figure 1 is a partly ~SeC-
tional side elevation of a structure embody-
ing my invention, the vehicle-frame and cer-
tain train- wheels being shown in longitudi-
nal section at the Vertleal plane of the main

elde elevationof a SIIO‘I’IIJ modification for driv-

ing only one axle, section being made in ver- |

thELI axial section through the main friction
disk.
rear elevatlon section being made across the

side frame-bars at the Ime?) 3on Fig. 1. Fig.
4 1s a detall section of a universal joint em-

ployed in several of the shafts. -

35,

"The motor is eonventlonally represented a,t

1 1n the form of an engine having its eylin-

ders vertical and operating a Ionwltudmal
crank-shaft 2. At each end of smd shaft 2
1t has rigid with it a friction-disk 6, which

“has a frlctlon flange or track 7 at the outer
“margin projecting “off from the general plane

_40 |

of the frietion-surface of the chsk To the

main supporting-frame structure represented

- by the longitudinal sills 8 3 and  eross-bars 4

4 there are pivoted lever-frames 8 and 8% in-

each of which there is Journaled a shaft 10,

which has at 11 a universal joint, beyond _
- whichithasconnections,hereinafter described,
for communicating power to the rear and

front axles 5 and 5“‘ respectively. On each

- shaft 10 there is mounted for rotation there-

with, but for sliding thereon, a wheel 13,

. COIIIpI’lSlIlU' two r10‘1d fr 1ct1011-d15ks 13" and

“a rock-shaft 21.
| rear end a beveled pinion 22, which meshes

Kig. 21s a partly sectional | with a segment-rack 23, pwoted at 1ts center

Fig. 3 is a partly-sectional

13“ of dn‘ferent diameters, the difference in =

their radii being slightly Iess than the pro-
jection of the friction track or flange T off
from the general plane-of the lateral surface
of the dlsk 6. A foot-lever 14, fulerumed
adjustably on the end of a rod 15, extending
from such adjustable connection torwa,rd to
the upper end of the lever-frame 8%, is piv-
otally connected at 17 with the upper end of

foot upon the
pedal-lever operatee to swing both frames 8

and 8 toward the respective Irlemon-dlshs 66

for pressing against said disks one or the other

of the frletlo_n disks 13* 13" of the wheels 13.
Kach of said wheels 13 is provided with means

for sliding it on its shaft 10, consisting of a
flanged hub 13¢ at the lower end of said Wheel
Wlth which there is engaged a ring 18, con-
nected by links 19 19 with the two arms of the
forked shipping-lever 20, which is rigid with
Said roek—ehaft has at the

on 4 fixed bearing and prowded with a lever-
arm 24 for roekmcr 1t to cause the segment to
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| the frame 8, so that the pressure of the driver’s
pedal 14* at the end of said .
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communicate roekmcr‘ movement to the shaft
21 and operate the IE’;V'GI ~arm 20 up and down

tor sliding the wheels 13 on the shafts 10 10.

- When said wheel 13 is at the position shown
in Fig. 1, the smaller disk 18*is in position

to be ioreed into frictional engagement with
the marginal flange or track 7 ot the disk 6,
the pressure of the driver’s foot upon the
pedal 14* being the means by which fric-

tional engagement may be made more or less
engagement be-

severe a,nd effective. This
tween the friction-disk at its point of largest
circumference and the smaller of the two

wheels gives a higher speed to the shaft 10,

and therebv to the axle of the vehicle for hwh
speed of the latter.

of its lever-arm 24, will cause the wheel 13 to
be depressed on the shaft 10, and when it has
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When lower speed is de-
sired, the segment 23, being rocked by means -

95

been so depressed far enouorh to carry the -

disk 13 entirely clear of the track 7, sothat it

may enter within sald track, the pressure of
“the driver’s foot upon the peda,l 14" will carry

LOO

the larger disk 13" of each wheel 13 into con- -

| tact with the face of corresponding disk 6,
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and the slower movement of rotation will be

thereby communicated to the shafts 10 and to
the vebhicle-axles.

The advantage of the construction shown
consists, 1In part at least, in the fact that the
reduction of speed being effected by a change

~which amounts to diminishing the diameter of

the driving-wheel is not dependent wholly
upon such dlmmutwn but is further caused
by the increase in dlameter of the driven
wheel, so that the reduction of power com-
mumceted which would occur if the change
were made wholly by reducing the e
or working diameter of the drwmg wheel
operating against a driven wheel of the same
diameter as before, 1s avoided and a more
powerful action is obtalned within certain
limits—that i1s to say, until the point of frie-
tional engagement between the disk 6 and the
disk 13° becomes so near the center of the
former that the loss of power due to the dif-
ference of speed of the driving-disk at points
separated by the amount of the width of the

friction-face of the driven disk becomes con-
siderable.

For reversing it 1s only necessary to con-
tinue the movement of the lever 24 in the
same direction as 1t is moved for reducing
the speed until the disk 13" passes the center
of the disk 6 and comes into position to be en-
gaged at the opposite side thereof, and so to
derive rotation in the opposite direction.
Since 1t 1s never desired to operate at high
speed in reverse direction, asfor backing the
vehicle, 1t 1s not ma,terlal that this mode of
adjustment can never bring the high-speed
disk 13% into engagement mth the tmek 7 at
the opposite side of the center.

A notched segment 25 and a suitable loclk-
ing-dog 26 for engagement therewith, mount-
ed alongside the lever 24, serve for holding
the friction-disks at the position to which
they may be adjusted for desired speed or di-
rection of movement.

For transmitting the power from the rear
shaft 10 to the rear axle said shatt has at the
lower end, below its universal joint 11, a bev-
eled gear 27, which meshes with a beveled
gear 28 on the forward end of a longitudinal
shaft 29, suitably journaled in one of the
cross-bars 4 of the frame and also in a gear-
housing 30, which 1s mounted on the rear
axle, inclosing a worm-gear 31, fast on said
axle, which meshes with a worm 392, fast on
the shaft 29 and engaged with the housing
between the bearmﬂ‘s of the shaft therein.

Said shaft 29 has between 1ts iront and rear

bearings two universal joints 11 of familiar
construction (represented in Fig. 4) to ac-
commodate the springing and torsion of the
vehicle-frame and prevent the shaft from be-
ing bound 1n its bearings thereby. The hous-
ing 30 is stayed against rotation about the
rear axle 5 by stav-rods 33 33, extending from

05 separated points on the peri phel y of the hous-

Tective
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ing to a bracket 34, secured rigidly to the
frame-bars. Kor communicating power to the

torward axle the forward eha,tt 10 has below

1ts universal joint 11 a worm 32, which 1s fast
on sald shaft between the bearings of the lat-
ter in the housing 30, mounted loosely on the
forward axle and inclosing the worm-gear
31 thereon, with which the worm 32 meshes
for driving the axle. I have shown at the
lower end of the bearing of the forward shaftt
10 in the gear-housing an oil-cup 35. The
housing 30" 1s stayed 1n the same manner as
the housing 30 by similar stay-rods 33 33,
extending to the same braclket 34.

I claim—

1. In a motor-vehicle, in combination with
the frontand rear axles, a motor mounted upon
the vehicle-frame intermediate the vertical
planes of said axles, comprising a longitudi-
nal main shaft; friction-disks on the opposite
ends of sald shaft; frictionally-driven trains
of which said friction-disks respectively are
the initial wheels; frames in which the second-
ary wheels of said trains are journaled, said
frames being pivoted for carrying said sec-
ondary wheels toward and from the initial
wheels respectively; connections between said
pivoted frames for moving them simultane-
ously, and means at one end for operating said
frames to carry sald secondary wheels into
and out of frictional engagement at will.

2. In a motor-vehicle, in combination with
the front and rear axles, a motor mounted on
the vehicle-frame intermediate the vertical
planes of said axles, said motor having a lon-
gitudinal main shaft and friction-disks at op-
posite ends of sald shaft, each of said disks
having a laterally-projecting marginal flange;
a shatt at each end of said main shaft extend-
ing transversely thereto; a friction-wheel
mounted on each of said transversely-situated

shafts for rotation therewith and sliding there-
on; framesin which said transversely-situated
shafts respectively are journaled, said frames
being pivotally mounted on the vehicle-frame
tfor carrying said shafts toward and from the
friction-disks on the main shatt; a lever piv-
oted to one of said pivoted frames at the end
remote from the pivotof the frame, and a rod
connecting said lever with the other pivoted
frame at the corresponding end thercof to
adapt the lever to swing said pivoted frames
together and apart for carrying the friction-
wheels thereon toward and from the friction-
disks on the main shaft respectively.

3. In a motor-vehiele, in combination with
a longitudinal shatt and the motor by which it
18 rotated, friction-disks at the front and rear
ends of said shaft, and trains operated thereby
respectively for communicating powel to the
front and rear axles re%peetwely, ‘ames af-
fording support for the driven friction-wlheels
in said trains respectively; means connecting
sald frames adapted to cause said frames to
have like movement into and out of frictional
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én O'aﬁ'ement with the respectwe frmtlon-dlsks

and means for operatmcr sald connectwns at

will.

4. In a motor-vehlcle in combmatlon Wlth
the front and rear axles and a longitudinal

shaft, friction-disks at opposite ends of said

. Shaft a motor and connections therefrom to

10
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~a motor and connections therefrom to said

3©
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sald sha,ft- between the friction-disks: trains

comprising wheels driven by frictional en-

gagement  with said disks respectively, and
drwmo connectlons therefrom to the axles re-
spectwe] vy, frames in which said frmtwnally
driven wheels are mounted, movable to carry

sald wheels toward and .‘rrom the friction-

disks respectively on the longitudinal shaft;

connections between said fra,me% adapted to
cause movement of either frame to communi-

cate correspondmﬁ' movement to the other,
and means for owmo" one of the frames at WIH
movement for carrying the disk thereon into
and out of engagement with the driving-disk.

5. In a motor-vehicle, in comblnatlon with
the front and rear axles, a longitudinal shaft;

shaft between the ends; friction-disks on the
opposite ends of said shaft a shaft at each
end of said longitudinal shaft extending trans-
versely thereto a friction-wheel mounted on
each of said shafts for rotation therewith and
sliding thereon; driven friction-disks on said

_Sllafts respectively in position for frictional |

engagement with the side of the respectively

correspondmﬂ* driving-disks on the longitudi-

nal shaft; a rock- shaft parallel with said lon-

o'ltudma,l shaft, and connections therefrom for

‘%lldlnﬁ‘ sald drwen disks on said transverse
shafts respectively, and means for rocking the

‘shaft at will to move the driven disks toward

and from the center of the driving-disks for

varying the speed communicated from the lat—_'

ter to the axles.

amotor-operated shaft, a friction-disk thereon

having a laterallv-pro;jectlne‘ marginal flange:
a wheel mounted for rotation Wlth 1ts axis at

~ right angles to said motor-driven shaft, and

55

means for adjusting it along its axis of rota-

tion, such wheel having two friction-disks of
diﬂel entdiameters, the differencein their radii

being less than the. projection of the marginal
ﬂanoe of the first-mentioned fI‘thIOIl-dlSk and
means for pressmcr sueh wheel towaxd the

friction-disk.

7. In a motor-vehmle in combination with
a driving-shaft, a drwen shaft at right angles

R thereto, and connections therefrom | for rotat-

- Ing the vehicle drive-wheels; a friction-disk

60 _.

65 tion for trlctlona,l engagement with the flange |

on the driving-shaft havmo* a laterally-pro-

jecting maro‘mal flange: a imctlon wheel on

the driven shaft havmo' two friction-disks dif-
fering in radius by less than the height of the

| ﬂano‘e on the driving-shaft disk, a,nd means

for adjustmcr the drlven wheel a,lonc-* 1ts shaft
for bringing the smaller of said disks in poSI-~

of the driving-wheel disk, or its laro*er disk
In position for engagement with the face of

sald drwmﬂ‘—wheel dlS]{, a pivoted frame in

which the driven sh aftis journaled, and means
for rocking the frame to carry the driving-

“wheel- toward and from the driving-shaft dlSk |
8. In a motor-vehicle, in combmatlon with -

a driving-shaft for each axle, a friction driv-
ing-train for each axle, each train consisting
of afriction-disk on the driving-shaft havmga
laterally-projecting marginal ﬂanﬂ*e a driven

shaft at right ancrles to the drlvmﬂ‘-shait a,

wheel nn the drlven shaft having two dlsks
differing in radius by an amount less than the
height of such flange; a pivoted frame in which

| such shaft is Journaled means for moving the

driven wheel to carry its said disks into en-
gagement respectively with the flange and

a
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Wlth the side of the driving-disk, and means |

for rocking the frame to press the driven

! wheel an’amst the driving-disk, the said ad-

justing means for the two frains being oper-

operation.

- 9. In a motor-vehicle, in combination w1th1
“a driving-shaft and a frlctlon train for each

atively connected, for simultaneous and equal |

go

axle, each of said trains comprising a driving -

friction- disk on the driving-shaft having a lat-
erally - projecting maro'ma,l flange; a drwen
wheel having: two fI’lelOIl disks differing in
radius by an amount less than the hewht of

sald flange: means for adjusting the drlven |

‘wheel to cause its larger and smaller disks to
come 1nto_frictional engagement respectively

with the ﬂancre and face of the driving-disk;

means for pressing said driven wheel aﬂamst

said driving-disk; connections between the ad-
justing means for the two trains, and connec-
tions between the pressmcr means for the two
trains, said connections being adapted to Op-
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~erate said adjusting means and said pressing -
6. In a motor-vehlcle in combmatlon with

means respectively for both trains, and means

for actuating said connections at w111 | |
10. Ina motor-vehmle in combination with

‘a driving-shaft, a drwmﬂ' friction-disk there-

on; 4 drwen shaft and a driven wheel thereon -

11O

having two friction-disks differing in radius,
the drlv'mcr-dmk having a 111&1'*3"1113,1 flange

whose hemht 1s less tha,n said dlﬂerence in
TL5

radius; a shaft on which said driven wheel is

‘mounted for rotation and sliding; a shipping-

lever and connections therefrom to the wheel

on sald shaft for sliding it; a frame in which
‘sald driven shaft is jOu_rnajled"mounted' for

movement 1n direction to carry said shaft to-
ward and from the driving-disk, and a pedal-
lever for so moving said fra,me |

T20

In testimony whex eof I have hereunto set _

my hand, in the presence of two witnesses,
at (Jhlcacro Illinois, this 15th day of March

1904.
DE LONSON K. BARNARD

In presence of—

FrEDK. G. FISGHER,
J S. ABBOTT |
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