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UNITED STATES

PaTenT OFFICE.

JAMES FRANK DURYEA, OF SPRINGFIELD, MASSACHUSETTS, ASSIGNOR TO
THE DURYEA MOTOR WAGON COMPANY, OF SAME PLACE.

MOTOR-VEHICLE.

SPECIFICATION forming part of Letters Patent No. 572,051, dated November 24, 1896.
Application filed March 6, 1898, Seriel No. 582,102, (No model)

To all whony it me coneern:

Beitknown that I, JAMES FRANK DURYEA,
a citizen of the United States of Americs, re-
siding at Springfield, in the county of Hamp-
den and State of Massachusetts, have in-
vented new and useful Improvements in Mo-
tor-Vehicles, of which the following is a speci-
fication.

This invention relates to motor-vehicles

10 driven by a gasolene ora similar vapor or gas
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engine, and has for its object the production
of improved means for power transmission
from the crank-shaft of the engine to the
driving-axle of the vehicle, improved means
for varying the speed of the said driving-
axle and of reversing the same, and an im-
proved construction of the speed-controlling
and steering devices.

The invention consists in the peculiar con-
struction and arrangement of the above
mechanisms, all as hereinafter fully de-
scribed, and pointed out in the claims.

In the drawingsforming part of this speci-
fication, Figure 1 is a side elevation in sec-
tion of a motor-vehicle containing my im-
provements, the power-transmitting devices
being partly illustrated therein by diagrams.
Tig. 2is an enlarged plan view of the engine-
frameand crank-shaft, the counter-shaft and
driving-axle, and of the power-transmitting
devices between the said erank-shaft andsaid
counter-shaft. Figs. 3 and 4 show the con-
struction and application of the power-trans-
mitting devices to different-sized pulleys on

5 the crank-shaft and the counter-shaft of the
vehicle. Yig. 5 shows the application of said

devices to the said shafts whereby the di-
rection of movement of the driving-axle is
reversed. Fig. 6 shows the speed-coutrol-
ling cam-shatt located between the crank-
shaft and counter-shaft of the vehicle. Fig.
7 is a sectional view of a portion of said cam-
shaftonline 88, Fig. 6. Fig. 8is a sectional
side elevation, taken on line 8 8 of Fig. 6,
of one of the folding cams on said cam-shaft.
Fig. 9 is an end elevation of the said- cam-
shaft, said shaft being in section, and one of
the levers operated on by the cams thereon
and showing the reversing-cam. Fig. 10is

an enlarged sectional view of steering-head

and controlling-lever supported thereon and

a part of the connecting devices between
said econtrolling-lever and the speed-control-
ling cam-shaft. Fig. 11lisa plan view of the
top of ithe steering-head and a part of the
controlling - lever connected thereto. Fig.
12 is a seetion of the controlling-lever, taken
on line 12 12, Fig. 10. TFig. 13 is a section
of the said lever, takenon line 13 13, Fig. 10.
Fig. 14 is a side elevation of the brake, show-
ing the latter set.. Fig. 15 is a vertical sec-
tion of the brake. '

The positiou of said engine relative to the
other parts of the driving mechanism is
shown in Fig. 2, and in Fig. 1 is shown the
position of the gasolene-reserveir under the
floor of the vehicle, having the usual connec-
tions with the engine common to this class
of motors. Briefly stated, the driving mech-
anism of this vehicle consists of a cone-pul-
ley mounted on the crank-shaft of any suit-
able motoror engine, a counter-shaft mount-
ed in bearings on arws having bearings on
the driving-axle, gear connections from said
counter-shafts to said driving-axle, and belts
from said cone-pulley to either a eylinder or
an oppositely - stepped cone-pulley on the
counter-shaft, as desired, and a series of
idler-pulleys between the crank-shaft and
counter-shaft pulleys operated by a cam-
shaft located between them and parallel
therewith and actuated by the controlling-
lever under the hand of the operator, where-
by an increased or decreased reversal of the
speed is accomplished at the will of the op-
erator.

Referring to the drawings, the body of the
vehicle (shown in I'ig. 1) is built of angle-
iron to insure rigidity, and a suitable metal
frame thercinsupports the engine and crank-
shaft and its pulley. A represents said
crank-shaft,(shown in Fig. 2,) and B the cone-
pulley fixed thereou.

C isthe driving-axle of the vehicle, having
fixed thereon the gear D, in mesh with the
pinion D' on the counter-shaft B. Said
counter-shaft is supported by two arms E'in
bearings on the upper extremity of said arms,
thelower extremities thereof having bearings
on said rear axle. Pivotally attached tosaid

arms E', near their upper euds, are two brace-
rods F',whose opposite ends are pivotally fixed
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to the frame cf the vehicle. Thus it will be
seen that the relative position of the counter-
shaft E to the driving-axle C does not change
and that any vertical movement of the wagon-
body on its springs (to which body the engine
and crank-shaft are secured) does not affect
the counter-shaft and the gear connection
between it and said axle.

II represents the speed-controlling cam-
shaft, which is hung in suitable bemmos on
the frame of the vehicle- -body about midw ay
between said crank-shaft A and the counter-
shaft E and parallel to said two shafts and
provided on one end thereof with a spirally-
grooved pulley G, around which a sufficient
number of turns of the endless wire rope G’
arve taken to permit of any desired degree of
rotation of said cam-shaft H, the said endless
rope leading from said pulley G forward over
suitable guide-pulleysto a position near and
parallel to the vertically-operaling plunger
G* in the steering-head O, and connccted
thereto by any suitable clamp, as J, wheleby
said vertical movements of plunger (1 impart
tosaid cam-shaft I rotational movements by
means of the above-described connections.
By the rotation of the cam-shaft H varying
speeds are successively imparted to the
counter-shaft, or the direction of movement
of said shaft is reversed, as will be deseribed
in detail farther on.

Power from the engine is transmitied to
the counter-shaft by means of belts passing
from the coue-pulley B to and around the
pulley B’ on said counter-shaft.

As aforesaid, the pulley B’ on the counter-
shaft may be a cone-pulley, or, if desired, a
a eylinder, according to the required degree
of variation in the speed. Said belts are put
on with considerable slack, as shown in Fig,.
1, and pass under the cam-shaft . On one
end of the erank-shaft one of the belts is put
on between it and the counter-shaft crossed,
whereby the movement of the counter-shaft
is reversed. Insaid Fig. 1 ¢ is the belt run-
ning from the largest diameter of the cone on
the crank-shaft to the smallest diameter of
the pulley on the counter-shaft. DBeyond
said belt « are tavo belts b and ¢, each for suc-
cessive rednctions of speed, and beyond these
two belts is the crossed belt d, all of which
are clearly shown in Tig. 2 and in outline in
Fig. 1.

Supported on asuitable frame by arms piy-
otally secured on said frame are two idler-
pulleys, one for impingement against the sur-
face of the cone-pulley B and the other for
like contact with the surface of the pulley B’
of the counter-shaft. A pair of these pulleys
is provided foreach of the belts ¢, D, ¢, and d,

_dnd ave indicated by 2, 3, 4, and a (see Figs.

2, 8, 4, and 5,) and the arms suppotbm(r said
pulley are mdloated by 6, 7,8 and 9. A
pair of toggle-aras 7y are pi voted at a point
10 above the cam-shaft II and extend toward
each of theidler-pulleys above mentioned and
have a sliding engagement within the short

N 572,051

hub 11 on the end of the arms 6,7, 8, and 9.
On each of said arms and near said hubs 11
are the adjusting-nuts 12, between which and
the end of the said hubs the spiral springs 13
arve compressed. Thestrengthof thesesprings
18 determines the maximum of pressure with
which the idler-pulleys may be forced against
the belts. Two upstanding projections 14 on
the top of said arms h, one on each side
of the pivot 10, serve to hold each end of
a spiral spring 15, which is distended be-
tween said pxogeemon% A forked lever m
(shown in Fig. 9) is pivoted at and depends
from the pivot-point 10 of the arms h, the fork
being astride of the cam-shaft H. On said
forked lever is a cam-roll 16, against which
fhe cam 17 operates to raise said lever m and
the pivoted ends of the toggle-arms i, where-
by the idler-pulleys on the opposite ends of
said arms are moved foward the cone-pulley
B of the crank-shaft and B’ of the counter-
shaft, 1mpm0m°' foreibly on the belts on said
pulleys Band B’ causing them to grip the said
pulleys tightly and 1mparb a mov ement to the
counter-shaft corresponding to the respective
diameters of the duvmfr-pulleys B and the
counter-shaft pulley B, whose belt is oper-
ated upon by the idler- pulleys By means of

saidspring 15 theidler-pulleys are withdrawn
from contaect with their belts whenever one of
the cams on shaft 11 passes out from under
one of the cam-rolls 16 for the purpose of ar-
resting the action of that belt.

The | foregoing deseriptionapplies toany one
of the three sets of idlers and their belts o,
b, and ¢, the construction and operation of the
cam- shaft IT and its cains being such that, be-
ginning with the belt ¢, w hich imparts the
slowest speed to the countel -shaft, each of the
other belts ¢ and b may be brouoht into stic-
cessive operation, the idlers on ¢ being with-
drawn from contact with that belt just pre-
vious to the application of the idlers above
belt b to that belt, w hereby only one of said
belts may De in opemtlon on said counter-
shaft at a time.

Of the Delts @, b, and ¢ (he driving side is
from the under side'of pulley I3 to the under
side of pulley B’'. The cross-belt d, driving
from the bottom of pulley B to the top of
pulley B', thereby reverses the motion of said
counter- Shdft relative to the action of the
otlier belts when said belt d is brought into
action by means aboyve described. ’1 he ar-

rangement of the toggle-arms % for the oper-
atwn of the idler-pulleys on said cross-belt d
is Hllustrated in Fig. 5, wherein the said arms
are shown, one onthe top of the frameandone
on the bottom thereof, said toggle-arms pass-
ing diagonally from one pulley 5 to the other
under cam-shaft I, and being operatecd upon
by a cam fixed on said cam- slmft; inversely to
the cams operating the idlers for belts «, b,
and ¢, and said cam being operated to engage
its toggle-arms fi by a movement of the cam-
shafs in a direction contmxy to the direction
of the arrows in Figs. § and 4.
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The rotational movement of cam-shaft His,
as has been stated, under the control of the
operating-lever at the hand of the driver on
the seat of the carriage. The construection of
said cam-shaft and its cams is such that said
shaft can be rotated to apply the three vary-
ing degrees of speed to the counter-shaft from
the lowest to the highest, and then the said
shaft can be rotated in the opposite direction
to apply the reverse motion to the counter-
shaft without bringing into operation any one
of the three sets of idler-pulleys during said
return movement of the cam-shaft in the op-
posite direction, and is as follows:

The cam-shaft I is made up of three sec-
tions 18, 19, and 20. To the abutting ends
of sections 18 19 and 19 20 are secured the
hollow couplings 21. A sectional view of this
construction is seen clearly in Fig. 7. Said
couplings are secured face to face by screws,
as shown in Figs. 8§ and 9, and an opening 22
is made through the periphery of said coup-
ling and communicating with the cavity
therein, and within said cavity, between the
faces of said couplings and near the periph-
ery thereof, is pivoted at 24 the cam 17. A
spring 23 is coiled around the hub of the cam
and one end thereof made fast to said cam
and the other end fixed to said coupling at
any convenient point, whereby said cam may
be pressed back within the cavity in the coup-
ling against the action of the spring 23,which
upon the release of the pressure holding said
cam in the cavity immediately operates to
throw it out again to the position shown in
said Fig. 8, the position the cam occupies

ted lines. The cam operating the idlers 2 2
is made fixed because, being the last cam to
be applied, it never passes under and beyond
its cam-roll and is consequently always in
position to be withdrawn from its engagement
with its cam-roll. Near the pivot 24 a shoul-
der 25 is provided in the coupling and a simi-
Iarshoulder onthe cam for engagement there-

with, forming a point of resistance for said

cam when it encounters the cam-roll 16 of the
forked lever n during the -operation of rais-
ing the united ends of the toggle-arms to ap-
ply the idler-pulleys to the belt.

Assuming that, commeneing with belt ¢,
(the lowest speed, ) all three of the cams have
successively been brought into operation and
it is desived to bring the parts to a position
ready for a reversal of the movement of the
counter-shaft, the handle of the operating-
lever K, which is then locked in the position
shown in Fig. 1—viz., at highest speed-—is
moved upward and by means of the rope G
and pulley G on shaft H revelves the said
cam-shaft in a direction contrary to the ar-
rows shown in Figs. 3 and 4. Then it will be

seen that when the cam-shaft is so rotated
the eams will disappear within their coup-
lings as they in succession encounter the cam-
rolls 16 and will be thrown out again into op-
erative position by their springs 23 as soon

as they have passed out from under said cam-
rolls. It is apparent, therefore, that with the
counter-shaft running at highest speed the
parts can be brought to a position ready for
reversal of movement of said counter with-
out bringing into operation any of the inter-
mediate speeds.
rection of movement of the counter-shaft, the
cam N is provided and is secured to said shaft
I in substantially the position shown in Fig.
9 and operates only on the toggle-arms % of
the eross-belt d, which occurs when the han-
dle end of the operating-lever K is at its
highest point.

As above deseribed, the folding of the cams
within the couplings allows said cam-shaft
to be revolved in the direction necessary to
bring said reversing-cam N into operation
with its eam-roll N', which is accomplished
by raising the handle of the operating-lever,
as deseribed dbove, and this operation can, if
need be, be accomplished while the counter-
shaft is running at full speed. In so raising
said operating-lever the reverse-belt is not
brought into action until the step «* of slot
T hasbeen passed by the locking-bolt v within
the lever K. The step ornotch «?is the neu-
tral pointin the segment of acircle described
by the forward end of the operating-lever K.
That is to say, with the operating-lever at o*
nomotion is imparted to the counter-shaft B,
and the forward end of the lever must be

raised to start the carriage abead and lowered

to run it backward.

The stecring-head O, as shown in Iigs. 1
and 10, is tubular and is reinforced by the
sleeve P abthe upper end thereof, which may
be shrunk on or otherwise united thereto.
On the lowerend of said sleeve is provided a
bearing R within the frame P’, which frame
is fixed in any convenient manner to the
frame of the vehicle.
steering-hiead is held in vertical alinement
with the bearing R by asuitable bearing e in
the frame of the vehicle, and within which it
can freely rotate.

The lower extremity of thé steering-head is

provided with the arm O’ at right angles to 1

said head O, whereby by suitable connecting-
rods to each front wheel the vehicleis steered.
This feature of the construction is described
and claimed in patent numbered 540,648 and
dated June 11, 1895. Within the steering-
head a plunger-rod G, having the two heads
J thereon for preventing a too free movement
of said planger in said head, is provided with
an arm adjustable thereon, which projects
through a slot within the side of the head
and engages the endless wire rope G, con-
necting over suitable pulleys with the cam-
shaft H, and whereby said shaft is given a
rotatable movement in either direction. A
suitable pitman ¢ connects the top of the

plunger-rod G? with the end of the operating-

lever K within the top of the head O. The
said operating-lever K is pivotally supported
at K’ on a bracket consisting of the rods j 7,

In order to reverse the di-’

The lower end of said
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one end of which is fixed in the sleeve I,
which isrotatably secured in the frame P’ as
described, and the opposite ends of which are
fixed in a casting L, to which, by a lug on its
under side, the gaid lever X is pivotally se-
cured at K'. For the sake of convenience
said Tever K is made of two tubular pieces,

one of which, 7, telescopes within the portion
0, said last-n amed portion being pivotally se-
eurod, as aforesaid, to the blachet by its con-
nection at K'. At the extremity of the part
n of said lever is a suitable handle or grip.
Tithin said lever K a jointed rod, compris-
ing the portions p p’, is located, one end of
said rod being fixed, by means of a pin s, to
the ferrule s', which has a sliding motion on
said part n of the lever I¥ near said handle,
(sce Figs. 1 and 11,) a slot in sajid part n for
the pin s limiL-ing the movement ol sald fer-
rule. Said rod p’ is bifurcated for nearly its
whole length, the two ends of the forked part

being sccured to a head t, which approxi-
mately fits the interior of the tubular part n
of the lever . Between the ends of said
forked rod 9’, terminating in the head /, is
provided an aperture for the reception of the
rod p, and in which said rod has a free slid-
ing movement, a suitable head being pro-
vided on the end of said rod either by upset-
ting said end or by putting a nut thereon, as
shown. On the end of said rod toward the
steering-head is secured, by a coupling with
a check-nut on cach side thereof, a T-headed
piece ¢. (Shown in plzm view in Fig. 11.)
Said piece v has a collar ¢’ thereon, between
which and the fixed stop +* within the tubular
part o of the lever I the spring w is com-
pressed.

The end of the lever K which enters the
steering-head is of cast-iron or other suitable
metal, to which the part o of said lever is at-
tached. Said metal end is slotted trans-
versely, as shown in Fig. 12, within which
slot tlie transverse arnis of the piece v slide,
and in which they are maintained in a hori-
zontal position. Integral with the sleeve P
are two upstanding arms 8 8', the sepavation
between them being only sufficient for the op-
erating-lever K to move freely therebetween,
X\’lthm each of said arms 8§ are the slots T,
which slots are substantially concentric with
the pivot K'. The arms of the T-headed le-
ver v are of sufficlent length to engage the
said slots T in the parts S g , as scen in Fig.
11. The forward edwe of the slots T is pro-
vided with steps wiz’ «*,with which the T-head
of part v engages as the handle of the oper-
ating-leveris moved to start or to increase the
Speed of the vehmle The said engagement
of the parts ' 2’ «* with the head of the holt
v renders impossible an inadvertent and sud-
den increase in the speed of the vehicle. Tor

every increase of speed that is desired the
hand of the operator must draw back the fer-
rule 8’ of the lever X to the position shown

which frees the T-head of Dolt v

in Tig. 11,

from the steps x, #, and a?. 'When the partv
is thus held from engaging said steps, the
spring w is strongly compressed, and as soon
as the operator releases the ferrule s’ said
spring forces said head of the part v again
strongly against the forward edge of slots T,
The step 2° in said slots is a nentral poinf—
viz., when the operating-lever Il is supported
by the engagement of the partv in said notch
all of the cams on the cam-shaft H ave dis-
engaged, the position of said shaft being sub-
stantially that shown in Fig. 9, wherein is
shown the cam N about to depress the toggle-
arms 2, bringing pulleys 5 5 to bear on the
cross-belt and reverse the counterv-shaft E.

In Fig. 10 the position of the operating-le-
ver is that which it oceupies when the coun-
ter-shaft is running full speed ahead.

By moving the operating-lever very slowly
and just bringing the idler-pulleys to.bear
lightly on the belt (under which conditions
theve would be considerable slip of said belt)
a very slow speed ahead or at reverse can be
obtained. Tt will be observed that no stepis
provided at the very bottom of the slots T,
because when the T-head of part v is'in tha,t;
position the v ehicle is running backward, and
it is deemed best to have the lever free to
move instantly. Neither is a slot provided
for locking said lever when the vehicle is at
its highest speed for the same reasons that
apply when theengineisbacking. Itisthere-
fore necessary, when the carriage is at the
highest spced or backing, that the driver
should sustain the operating-lever in the po-
sition desired for such operations. A stop

can be applied at any point within the slots”
T, which will limit the speed in either diree-. -

tion, as desired.

In order to remove the water-veservoir z,
which supplies water to the jackets around
the cylinders of the engine, as far as possible
from the said engine, whereby it is kept cool
for a longer period, it is utilized in this con-
struction at the back of the seat in the car-
riage.
said reservoir and the upholstering, which
may be of some good non-conductor, as as-
bestos, if desired.  Said reservoir is made of
metal and is provided with the usual supply,
filling, and overflow pipes and is most advan-
tageously utilized as regards space occupied
and exposure of itslar Gest surfaces to the air,
whereby the temperature of the water therelu
is kept ‘Ao,

A brake is provided-for the vehicle in the
form of an expanding steél band, as clearly
illustrated in FFigs. 14 and 15. These views
show said brake applied to the inside of the
pulley B’ of the counter-shaft E.

The brake is constructed as follows: On
the arm E’ is secured by screws or otherwise
a segmental frame %, the inside surface of
which is substantially flush with the end of
pulley B’ and whose diameter is about that
of the inside of said pulley. TFixed in said

An air-space 2’ is provided between-
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frame % at intervals and near its periphery
are screws %', which project into the pulley
B for a certain distance. These screws &/
support the strap 7, whieh, with its leather
shoe I', constitutes the brake proper. Each
end of said strap ferminates in an eye, one
of which is connected to the bolt 27 and the
other end connected to the turnbuckle 28,
which, in turn, is connected to the lever 29,
hung on the bolt 30. In Fig. 14 the brakeis
shown set. When it is released, it retracts
andiscaught by and suspended on the serevws
k. By referring to the drawings it will be
seen that by means of the turnbuekle and its
connection with lever 29 and the eonnection
of said lever with bolt 30 a toggle-joint is
made, the upper end of lever 29 having at-

‘tached thereto a flexible connection 51 to a

brake-lever operated by the hand or foot of
the driver of the vehicle. The three pivoted
points from the end of the strap through the
turnbuekle to bolt 80 on the arm E’ are never
allowed to be brought into line, and therefore
the retractile force of the steel strap I will
always disengage the shoe !’ from the inner
surface of the pulley B’ as soon as the force
applied to lever 29, through the flexible con-
nection 31, to apply the brake is removed.
The construction of abrake applied to the
inner surface of the pulley B’ is exceedingly
advantageous inasmuch as it is eapable of be-
ing boxed in and thus kept free from dust and
grit, which would cause rapid wear of the fric-
tional parts thereof. .
I reserve the right to embody the means for
cooling the cylinders of the driving-engine,
consisting of a water-reservoir forming a por-
tion of the back of the seat of the vehicle,
combined with suitable connections between
the reservoir and engine in another pending

- application, and for that reason no claim is

50

60

made thereto in this one. :

Having thus described my invention, what
I claim, and desire to secuve by Letters Pat-
ent, is—

1. In a motor-vehiele, a main axle through
which the propelling foree is conveyed to the
wheels thereof, a suitable motor, a main shaft
driven by said motor, & cone-pulley fixed on
said main shaft, combined with & counter-
shaft having a belt-pulley thereon, supported
in axial alinement with said main shaft and
main axle, gear conpections between said
counter-shaft and axle, one or more loosely-
running driving-belts uniting said cone and
counter-shaft pulleys, idler-pulleys applied
to said belts, toggle-lever frames supporting
said idler-pulleysin pairsin proximity tosaid
belts, a cam-shaft extending across the vehi-
cle mear said toggle-frames having cams
thereon for engagement with said frames,
wwhereby said idler-pulleys are moved against
and from said belts, the operating-lever, and

_connections between said lever and cam-shaft

whereby the latter-named shaft is recipro-
cally rotated, substantially as set forth.

2. In a motor-vehicle, the combination of

a motor and a main shaft driven thereby,
supported on the frame of the vehicle, a coun-
ter-shaft, suitable helt-pulleys on said two
shafts, a driving-axle, supports on said axle
for said counter-shaft, braces pivotally con-
nected to said supports by one end, and to
the vehicle-frame by their opposite ends, a
gear connection between said -counter-shaft
and driving-axle, and belts for connecting
said main shaft and said counter-shaft for
reciproeally revolving the latter, substan-
tially as set forth.

3. In a motor-vehicle, the combination of
a motor and its main shaft, a counter-shaft
driven by belts from said main shaft, said

counter-shaft being suitably supported upon,.

and driving said axle, and a series of idler-
pulleys for engagement with said belts, and
a cam-shaft for operating said idler-pulleys,
a flexible connection betwean said cam-shaft
and the operating-lever of the vehiele forro-
tating said cam-shaft by vertical movements
of said operating-lever, substantially as de-
scribed.
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4. Means for controlling the movements of -

motor-vehicles consisting of an operating-
lever pivotally supported upon a tubular
steering-head, for movement in vertical and
horizontal planes for respectively controlling
the motive force and direction of said vehicle,
and a spiing-actuated locking-bolt within
said operating-lever for securing said lever
at different angles in said vertical plane, sub-
stantially as-set forth.

5. Means for controlling the movements of
motor-vehicles consisting of an operating-
lever pivotally supported upon a tubular
steering-head, for movement in vertical and
horizontal planes for respectively controlling
the motive force and direction of said vehicle,
and a spring-actuated locking-bolt within
said operating-lever for securing said lever

at different angles in said vertical plane, and :

a plunger within said steering-head having
vertical reciprocating movements imparted
thereto by said operating-lever, and a suit-
able connection between said plunger and
the driving mechanism of the vehicle for con-
trolling the latter, substantially as described.

6. Means for controlling the idler-pulleys

Ino

of belt-driven motor-vehicles, consisting of

a eam-shaft for operating said idler-pulleys,
said shafthaving camsthereon provided with
cavities within which said cams are retired
by the movement of said shaftin one diree-
tion, and means for rigidly supporting said
cams when the said shaft is moved in an op-
posite direction, and means for controlling
the reciprocal rotation of said cam-shaft, sub-
stantially as set forth.

7. The herein-described bralke located and
operating on the inside of one of the driv-
ing-pulleys, as B’, of the motor-vehicle, con-
sisting of the spring-metal strap I', which is
normally out of engagement with the said
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driving-pulley, one end of whichis attached [ inner surface of said pulley B, substantially -
to the arm E', at 27, and the opposite free | as deseribed.
end of which is connected through a turn- AT 1T - )
buckle 28, to the lever 29, pivotally attached JAMES FRANK DURYEA.

5 to said arm E’, to the upper end of which are Witnesses:
secured the flexible connections 31, for forci- WM. H. CHAPIN,
bly expanding the said strap against the K. I. CLEMONS.




