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ing devices thereon.

lating device shown in Fig. 10.-

UNITED STATES

PATENT

AW F F }CE@

ELWOOD HAYNES AND ELMER APPERSON, OF KOKOMO, INDIANA.

MOTOR-VEHIGLE.

SPECIFICATION forming part of Letters Patent No. 607,116, dated July 12, 1898,
Appumion filed July 19, 1897, Berlal Ho. 645,143, (No model) -

To alt whom it may concerm:-
Be it known that we, ELWOOD HAYNEB and

ELMER APPERSON, of Kokomo in the county.
of Howard sand State of Indians hfwe invented
cortain new and useful Improvements in Mo-

tor-Vehicles; and we do hereby declare that
the followmcr is a full, clear, and exach de-
Scription thereof reference bemg had to the
accompanying drawmgs, and to the letters of
reference marked therecn, which form a pa.rt
of this specification. -

This inventidn relates to improvements in

motor - vehicles, the same having reference

more espaemlly to the running-gear of such
vehicles and to the gearing by which motion
is graizsmltted from the motor to the driving-
wheels

The m?entmn con318ts in the mALLers nere-
inafter described, and pointed out in the ap-

pended claims.

Our invention is ﬂlustr&ted in the aecom-'

panying drawings, in which—

Higure 118 a view of & motor-vehicle em-.

bodying our invention, the running .- gear
thereof being shown in side elevation and
partially in centml section and the side wall
of the body of the vehicle being removed to
show the Interior parts... Fig. 2isa front view
of the vehicle. Fig. 3 is & plan view.of the
running-gear of the vehicle with the body re-
moved.  Fig. 4isa detail section of the front

part of the mnninn'-gear, taken on.line 4401

Fig. 8. Fig. 5isafrontelevation of the parts

shown in Fw 4, Fig. 6 isa view in side ele-

vation of the crank- disk and speed-regulai-
Fig. 7 is a face view of
said disk, showing the side thereof opposite
to that seen'in Flg 6. Fig. 8is & sectwna,l
view taken'on line 8 8 of Big. 7. Fig. 9is g
detail section taken on line 9 9 of Fig. 8. Fig.
10 is an enlarged detail gside elevation of a
motor and modified form of gearing connect—
ing the same with the rear axle. Fig. 1lisa
detail face view of a part of the speed—regu-
-Kig. 12 is a
detail section taken on line 12 12 of Fig. 10.

Tig. 18 is-a view in'side elevation, with parts

59

in sectmn taken -on line 13 13 of Fig. 14, of
the clutch-disk. Fig. 14is a seetlonal view
of the clutch- diSk taken on line 14 14 of Fig.
13. Ifig. 15 is a detail view showing the
cl utch-dow in changed position. Figs.1 and

.heremafber appear.

| 17 are detml wews showing the sliding sleeve

and wedges which control the movement of
the partsof the cluteh. Tig. 18isa plan VIBW
of one of the forward wheel-hubs. - Fig. 1

is a sectional view thereof, takeén on a horl-
zontal plane and online 19 19 of Fig, 18, Fig.
20 is a sectional yiew thereof, taken on & ver-
tieal plane and on the line 20 20 of Fig. 19.

. Referring first to the general construction
of the vehicle-frame, as illustrated in Figs.
1,2,and 3, Amdlca.testhe vehmle-body,which-
is supported upon the running-gear and is
preferably so shaped as to cover or inclose
the motor and all of the working parts of the -
vehicle, said body being pro*nded atite front
end Wlth & seat A’ for the operator. - The .
running - gear consists genérally of a front
axle B, provided with wheels C C, a rear axle 7o
D, plowded with wheels E E, two pairs of
extérnal longitudinal frame-plecesF P, 5 pair
of central longitudinal frame’ membera | 0
and two reartransverse frame mémbers 1'% F2
located somewhat to the rear of the rear Mle,
the frame members constituting each pair
being located one above another so that the -

3

6{::-

75

upper one of the pair only appears in the plan
view, Fig. 8.

The frontaxle B conmsts of upper and lower 8o
p&rﬁs b b, which converge and meet &t the
outer ends of the axle to form the axle énds
b'. Saidfrontaxleisconnected withthe front
ends of the main frame by a swwel-;}omt or
pivotal connection adapted to permit the front - 85
axle to swing on a central horizontal pivot,
said front axle having fixed relation to the
frame so far as any horizontal motion is con--
cerned and provision being made for the .
steering of the vehicle through the medium go
of the pwotal connection of the front wheel-
bearings with the ends of the axle, as will
.The pivotal connectmn-
of the front axle with the frame is shown as
formed by means of a horlzonta.l longitudi- 95
nal pwot-sha,ft. &, Fig. 4, which is rigidly at-
tached to the front end of the fra.me and
passes through a beamng—sleeve G', which is
secured to the front axle. Detalls of con-
struction by which sbrong and dprable ton- 100

‘straction is provided.in these parts are here-

in shown as follews: .
The front ends of the Six frame members
F ¥ are &ttached to 2 vertlca.lly-arran ged
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plate or disk K?, the central frame parts F be-
ing attached at their front ends to-the upper
and lower parts of the disk, while the side
frame-bars are bent inwardly at their front
5 ends andsecured at opposite sides of the cen-
- {ral parts. The pivot-shaft G is secured to
the center of said disk, conveniently by being

“inserted through the central apertire in the

disk and secured therein. by a nut g, Fig. 4.
At its forward end the sleeve G’ is provided
with upwardly and downwardly projecting
parts g for the attachment of the upper and
lower portions.bof the front axle. Atitsrear
ond the said sleeve is provided at its inner
end with an annular integral bearing ring or
flange -g?, which rests against the front face
of the disk F? and aids in maintaining the
said slceve at all times in perpendicular re-
lation to the disk, said flange thereby taking
part of the lateral strain from the bearing-
shaft G. Thefront axle is further shown -as
provided with rearoblique braces B'B’, which
extend from -the outer ends thereof rear-

10

I5

‘20

‘wardly-and inwardly and are’attached to the

rear cnd of the sleeve G',.as clearly seen in
Fig. 3. - The said pivot-shaft G carries at its
front end a vertical bearing-sleeve G2, which
affords support for the lower end of a verti-
cally-arranged rock-shaft II, through the me-
jo dium of which the vehicle is steered, said
II', Fig. 1, by means of which the rock-shaft
may be actuated by the operator.

- “Now referring to the pivotal connection of
the front wheels with the front axle, by which
the steering is accomplished, this feature of
the invention is illustrated in Figs. 2, 3, 18,
19, and 20 and is constructed as follows: In
said figures, §' indicates the extremity of the
front axle, which latter, as before stated, is

35
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incapable of any horizontal - movement with

respect to the main frame. 7The axle endsd’

- extend to

ubs are mounted and which correspond in

function with the axle of an ordinary carriage.

Said axle-section C?is provided with a recess
C? to receive the end b’ of the axle, which re-

5o cess is made of suflicient horizontal width to.

admit of a considerable range of oscillatory
‘movement of the axle-section with relation to
the axle, the recess being conveniently made
with oatwardly-flaring side walls, as seen in
55 Fixf 20. Toprovide room forsuch recess, the
axle-section C? is made of considerable diam-
eter at its inner ond, while the hub C' is en-
larged to correspond therewith. Inthepartic-
ularconstruction herein shown the inner part

6o of the axle-section C?is provided with an an-
~ nular portion ¢', I'ig. 19, upon which is placed
a bearing-ring ¢, forming a part of & ball-

bearing, the outer part of which bearing con--
sists of a ring c3, which is fitted within a suit-

The onte

65 able annular recessin the hub C'.

end of the axlo-section, exterior to the recess

C3 i3 preferably made in the form of a spindle

‘member of said ball-béaring being formed by

‘pivot-pin ¢; butin érder to take a

shaft having at its npper end a hand-lever.

points centrally within the wheel-
hubs C’ and are there connected by vertical
45 _Eivots ¢ with axle-sections C3?, on which the

¢', on which is moitnted a ring ¢*, forming the
inner member of & ball - bearing, the outer
70
a ring c*, inserted in an annular recess at the:
outer end of the hub. =~ -

A rigid connection of the axle end with the
axle-section C? is of course afforded by ine -
in drde part of the 75
strain. from said pivot-pin and to more cer-
tainly hold the axle-section rigidly in place
with respect to the.axle, white allowing said
axle-section to swing ‘horizontally on said®
pivot-pin, the top and bottom walls of the're- 8o
cess C*are made horizontal and parallel with
each other and adapted to fit closely against
the top.and bottom surfaces of the axle, and
which latter is provided with flat top and bot-
tom bearing-surfaces forengagement with the
upper and lower walls pf the récess. In the
particular construction’illustrated such hori-
zontal guide-surfaces atthe top and bottom of
the recess are formed by means of horizontal
flanges ¢, which preferably extend inwardly go
from the inner end of the hub in order to af-
ford a more extended hearing of the pivoted
axle-gection upon the axle. | .

The pivotal connection between the axle

end and the axle-section on which the wheel- 95

hub is mounted being located between the
inner and outer faces of the wheel-hub, it fol-
lows that the pivot-pin is in approximately
the same vertical plane with the wheel-rim.
The wheel as a whole is therefore pivotally
connected with the axle, 80 as to swing on a
vertical axis passing through its point of econ-
taet with the ground or supporting-surfaee.
This construction is of very great advantage
in the practical use of the motor, for the reason 103
that the wheel when thus mounted hasno tend- - -

100

ency upon striking an obstacle to swing or

oscillate in one'direction ortheother, and this
is true whether the obstacle be a high or a low
one," or, in other words, whether the resist-
ance to the forward movement of.the whedl
acts upon the wheel ata point near the ground
or at a point horizontally opposite the axle.

1IQ

By the construction described, therefore, the

difficulty of steering the vehicleis very greatly 113
redaced, it being obvious that whether the

wheels be. inclined- to. the right or left in
| turning or are held straight for moving in &

straight line the striking of an obstacle by
the wheel will have no tendency to swing the 120
wheel in either direction, and thus contactof

& wheel with such obstacle will not, therefore,
{ cause the vehicle to depart- from its correct

course, | | |
Now referring to the means for actuating

. , 123
or moving the wheels from the steering rock-

shaft H, each of the axle-sections C?is pro-

vided on its irner end with a rigid forwardly-

projecting armn C*, Figs. 3, 18, and 19,and to -
tho forward ends of said arms are pivotally 130
Joined connecting-rods II3, the oppositecrin-
ner ends of which are pivoted to forwardly-
projecting arms A A on the said rock-shaft

-H. Inthe particularconstruction illustrated
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the said arms /. are attached to a sleeve 7/,
which is attached to the lower end of the

- rock-shaft I and surrounds the same within

the supporting-sleeve G*, said sleeve being
provided between its upper and lower ends
with a horizontal slot g3 through which the

‘arms- project, and having a vertical slot ¢,

through which the arms are carried in insert-

ing the sleeve h' into the gleeve G2

)-{»
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. J' with the vibratory

14, - oscillatory

The rear'or driving axle D is mounted in
bearings f f, which are attached, by means of
inclined braces f' f', to the upper and lower
external léngitudinal frame-bars I F.

The motor illusirated in eonneection with

the machine deseribed is an explosive-gas en- |

gine provided with two oppositely-disposed

horizontally -arranged power-cylinders I I

and a crank-shaft I’, on which is mounted a
balance-wheel I3, Said .engine is ‘mounted
on the upper longitudinal frame-pieces T I
atone side of the machine-frame, with the cyl-
inders arranged longitudinally of the frame
and the crank-shaft- transversely thereto or
parallel with the rear axle. The engine is
shown as supported on the frame-pieces by
means of cross-girths ¢ ¢, Fig. 3.

Now referring to the gearing by which the

rear axleis driven from the said motor, these
parts are constructed as follows: Jisacrank-

disk which is mounted on the end of the crank-
shaft I' at the side of the motor opposite the
fly-wheel I, 8aid crank-disk in the construe-
tion illustrated being near the center of the
frame. Across the outer face of said erank-
diskextends® T-groove 7, in whieh is gecured
& wrist-pin J', the wrist-pin being movably
mounted in said groove for a purpose herein-
after described. |

" The devices for transmitting motion from
the erank-pin J’ to the rear axle consist gen-
erally of a eluteh-disk K, Figs. 1, 3, 13, and
cluteh-arms I I/, carrying
clatch-dogs M M', which ‘engage the margin
of said disk, and two enonnecting-rods N N’,
Fig. 1, which serve to connect the wrist-pin
clutch-carrying arms
L L', said clutch - carrying arms being dis-
posed at opposite sides of the clutch-disk, so

- that when both clutch-levers are oscillated

50

55

M one clutch-dog will mnake its power or pro-
pellingstroke at thetime the other oneismak-

constantly in rotation.
shown asmounted directly upon the rear axle,

~and in Figs. 1, 2, 6, 7, 8, and 9 devices are

bo

05

shown for moving the wrist-pin J' inwardly |
and outwardly across the face of’ the disk K |
for the purpose of varying the speed of the |
| other-of their eentral position, as required to
| echange the direction of motion of the clutch-
t disk, it being obvious that when the dog-is

vehiele. In Figs. 10, 11, and 12, however,

‘is shown a modification of the driving-gear

wherein the speed-regulating devices instead

of belng located inthe crank-disk are mount- | _ )
| will bite the flange when moved in one diree-

ed on u geparate oscillatory . part actuated

“from theé said erank-disk. |

Referring now-to the cluich-disk and the

operative parts by which the same is turned.
these features are illustrated in Figs. 13 to 17
and are made as follows: The cluteh-disk XK
is provided at its outer edge with a lateral
cylindric flange k. Mounted concentrically
with the axle D at the side of the disk at

~which said flange projects are the two oppo-
sitely-extending clutch-arms I. I/, said arms

in this instance being mounted directly upon
said axle. Said clutch-arms are shown as
provided with overlapping parts, which are
apertured for the passage of the axle D, thése
parts in the case of the upper elutch-arm I.

12 L% which extend at opposite sides of the
c¢entral annular part or hub L3 of the lower-
most clateh-arm L', The clutch-dogs M M/
are pivoted to the inner faceg of thearms L 1.
by means of pivot-pins m m, located between
the. shaft and the periphery of the cluteh-
digk, and said clutch-dogs are provided at
their outer ends with notches m?m?3, adapted

to receive the flange & of the clutch-disk,

said notches being so shaped and propor-
tioned that when the clutch-dog stands in
a radial position it- may move. freely along

-

75

80
having the form of two annular partsorhubs

QC

the flange, but when the dog is inélined in

either  direction the opposite sides of the
noteh will frictionally engage the said flange.
The direction in whieh the dogs are inclined
determines the direction of motion of the
disk, so that by shifting said dogs from one
side to the other of their central or radial

‘position the direction of motion of the disk

may be reversed at will. - In order fo give
suitable freedom of movement to the clutch-
dogs, necessary for the clutch action de-

| seribed,the openings through whichthe pivot-
- pins m pass are enlarged or elongated longi-.
tudinally of the clutch-dog, as clearly seen

in Fig. 15, this construction also enabling the

95

100
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dog to be shifted from one side to the other

of its central position, &s.is necessary in re:

versing the direetion of motion of the vehi-
Mounted on the clutch-arms I. L’ are.

cle.
oscillatory dog-shifting levers O O’, the same,

being pivoted at their inner ends on pivot--

pins o 0/, located near the inner ends of the

210

115

clutch-arms and extending outwardly to

through the medium of the eonnecting-rods | points opposite the outer or free ends of the

| clateh-dogs, which latter are ¢onnected with

said levers by means of spring-arms o2 o8,

ing its rearward or return stroke, and both of | which spring-arms are attached to the outer
them together will maintain the elutch-disk |
The elutch-disk K is | _
{ the cluich-arms L T/, and are engaged with

| the clutch-dogs by means of notches or re-

ends of the levers O O’, pass through circum-
ferentially-elongated ¢oncentriec slots I in

cesses in the rear or onter faces of the latter.

The dog-shifting levers O O’ are for the pur-

pose of shifting the dogs fromn one side to the

swung at one side.of its central position it

tion and when shifted to the opposite side of

| its central position it will bite the flange when

320
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moving in the other or opposite direction.
Such shifting of the dogs is accomplished by
throwing the free or outer ends of the shift-
in g—levem O O’laterally, and devices are pro-
vided for giving such motion to the said le-
vers, a8 follows: Mounted onthe axle D is an
endwise-sliding slceve P, provided with two
annulargroovesp p'.. The groove pislocated
at the end of -the sleeve nearest the cluteh-
arms L I/, and in said hub L? of the upper

cludch-arm- are formed loigitudinal guide-
grooves I* T%:while in the hub L3 of the lower |-

clutch-arm. are formed two . similar guide-
grooves !* *, In one pair of diametrically
oppos
Q Q, which are thicker at their inner. than at
their outer ends and which are engaged at
‘their outer ends with the groove
sleeve P by means of lugs ¢ q. In the other
pairof oppositely-arranged guide-grooves {3 ¢

are located other sliding wedges Q' Q', the
same being thicker at their outer than. at
_ gaged with.
the groove p by means of lugs ¢''§g’. The

their inner parts and being alsoen

dog-shifting lever A is provided near its in-

ner or pivoted end with two-oppositely-pro-.
gage at

jecting arms o* 0%, each adapted to en
its ‘end with the outer surfactes of the dissimi-

lar wedges Q Q’, which are mounted in the

30

"“herein as formed

35

40

- 45

€

55

6o

05

- L

8aid lever L. The end portions of said arms
o* 0%, which engage said wedges, are shown
3d by means of threaded bolts
0% 0% which are inserted through the said

arms_and are provided with jam-nuts, this

construction affording means for accurately
adjusting the contact-surfaces of the said
arms with respect to the said wedges. The
lower dog-shifting lever O’ is similarly pro-

vided with arms o® o* for engagement with the-
Q’, said arms be-

lowermost pair of wedges
ing'similarly provided with bolts 0" 07, which
form adjustable contact-surfaces for engage-
ment with the said wedges. The pairs Q Q'
-of sliding wedges-when moved longitudinally
obviously serve to swing or rock the shifting-
leverson their pivots, it being clear that when
said wedges are moved together in the same
direction one will throw outward the shifting-

lever arm opposed to it, while the oppositely-

inelined wedge will permit the inward motion
of the other arm on the same shifting-lever,
and vice versa. . - _

-For giving endwigse movement to.the.sleeve

I’ any suitable actuating device may be em-

loyed, that herein shown consistinpof a bent.

ever RR, pivoted to a bracket » on the main
frame, engaged atitsrearend with the groove
' of said sleeveand connected atits forward_ly
-and laterally extending end with a rod R’,

which extends forward to and is connected

with a hand-lever R?, adjacent to the driver’s
soat. | | |

" The shifting-levers O O', when moved by
the action of the sliding sleeve P, the sliding
wedges, and other parts deseribed, obviously
have the effect of swinging the clutch-dogs
from onc side to the other of their central po-

itegrooves *{®are located sliding wedges

of the

sition and of the’réby reversing the direction
of rotation of the driving-wheels, such rota-

tion being produced by the actionof said dogs

on the clutch-disk when the clutch-levers L
L' are oseillated through the action of the
crank-pin and the connecting-rods N N, as
hereinbefore stated. The spring-arms o? o°
obviously afford the necessary yielding con-

nection between the shifting-tevers O O’ and

70

75

the dogs required to enable the dogs to prop-

erly perform their function. |

Now reférring to the devices for changing
the speed at which the rear axle is driven by
the clutch device deieribed, the same are illus-
trated in detail in Figs. 6 to 9 and in & modi-

fied form in Figs. 10 to 12. ~ Referring first to
the form of speed-changing devices shown in

Figs. 6 to 9, the sanmié consists generally of
means npon the erank-disk J by which the
crank-pin J' may be moved or shifted radially

30

upon the disk through power applied by the -

operatorto the parts. Inasmuch as said disk
J i8 in constant rotation.it is necessary to
provide means fot transmitting power for
moving or shifting the crank-pin from sta-
tionary actuating parts upon the vehicle-bddy
to the said revolving disk, and the present in-

vention involves the feature of a frictional

retarding device.or brake applied to annular
moving parts upon the said disk in order to
retard said annular moving parts, and thus
furn the same with respect to the disk, such
annular posts-being arranged to give metion
to suitable
wrist-pin. . o

" Referring now: to the means illustrated by
which these results are- accomplished, the
parts referred to areconstructed in detail as
follows: The wrist-pin J', which, as before
stated, slides in & T-groove s, formed in the
face of the disk J, is engaged with a screw-
shaft S, mounted in the inner part of said
groove and has screw-threaded engagement
with the inner part of the wrist-pin, which 1at-

00

100

gearing for shifting or moving the

10K

I10

ter thereby constitutes a nutupon said shaft.

For turning the screw-shaft S, and thereby
giving motion to the wrist-pin, devices are
provided asfollows: In the rear or inner face

ing mounted to turn in the disk, and for this
Purp‘os'e being preferably mounted in annu-
ar grooves formed in the body of the disk

_ face 115
of the crank-disk J are mounted cylindric
‘toothed or gear rings T and TV, said rings be-

120

and confined therein by means of rings 2 5*

4%, which are secured to the rear face of the
disk ‘-by screws or otherwise and are ar-

ranged to overlap shoulders on the rings, so

as to hold said rings from outward motion.
Said gear-rings are provided on their inner
edges with gear-teeth,and the innermost ring
intermeshes with & geur-pinion son the shaft

S, while the outermost ringintermeshes with

8 gear-pinion s'? which is mounted on a short

J"

‘counter-shaft S’, whi¢h counter-shaft is pro-.
vided with a gear-wheel s? that intermeshes
with a similar gear-wheel $* on the screw-

shaft .  Thegear-rings’T and T' project ouf-
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- thereon, and between the projecting portions-

IO

5

20

side of the inner face of the crank dlﬂk 30 a8
to -constitute, in effect, two annular ﬂanges

of said rings is located » brake-band.U,
which is adapted. to emprace and fmctwnally

-engage the inner ring T' and is provided with,

external projections or shoes u, adapted for
frictional engagement with the inner surface
of the outer ring T. The brake-band U is

connected at one end with a statwnary pivot

U’, Fig. 6, and at its opposite end is attached

to the lower end of a vertwally—arranged op-.

erating-lever U?, which latter is pivoted be- |.
longitudinal serew-shaft V3, to the lower end

-of which, below the frame, is attached a bevel

tween its ends upon & stationary pivot-stud
Us. Attached to the upper end of said lever
U?1is a horizontal connecting-rod U4, which
extends forward to-a hand-lever U?, lecated
within reach of theoperator, as seen in Fig. 1.
The construction deseribed obviously pro-

wdes a means for tnrning the screw-shaft S.

in either direction, and thereby moving the

- crank - pin inwardly and outwardly on the

-"-’5

.sn

33

40

disk, it being obvious that if the brake-band
Ube tightened against the gear-ringT’ said
gear-ring will be held from turning with the
erank-disk,and the screw-shafts will be there-

by rotated by the action of the said gear-ring-

on the pinion s, and it being also obvious that
if the said brake-band be expanded to bring
the shoes v into coutact with the outer gear-
ring T said gear-ring by being retarded will

_tum the counter-shaft S’ and that the mo-

tion of the latter will be fransmitted to the
screw-shaft, so as to turn the same in a di-
rection. oppomte to thatin which it was turned
by the action of the inner gear-ring. It fol-
lows from the above that by moving the hand-
lever U® out backward and forward the wrist-
pin J' may be moved either inwardly or out-
wardly on the erank-disk, with the effect of

incereasing or decwaﬂmﬂ' the throw of the |

clutch-arms and corres;)ondmg]y increasing

or decreasing the rate of feed or rotation of

the cluteh-disk. It will be obvious, moreover,
that if the crank-pin be shifted to the cen-
ter of the disk mo motion will be given to

the clutch members and the machine will’ be.

-~ stopped.

50

_‘ mechanism is locatedin a movable part which |
is separated from the cr ank-disk.

- §5 stance the wrist-pin J'is permanently clamped .

65

In Figs. 10 to 12 we have shown a construc-

tion wherein variation of speed. is produced
by devices generally like that before' de-
scribed, but in” which the speed - changing

In this in-

or secured in the groove jand is not internded
to be moved, except for the purposé of ad-
justment. In this instance, moreover, the

. clateh-disk K, the clutch membera, and the
6o

connectmg-rods ‘N N’ are made in the same
manneras before deseribed; but the said con-
necting-rodsinstead of being engaged with the
crank-pin J' are engaged with and given mo-
tion by an osclllatory or swinging frame V,
which is operated by a counectmg-rod N’
from the erank-pin J'.- The said frame V is
provided at its lower end with suitablé trun-

|

‘nions v, by which it is mounted in smtable

bearmgs affording the necessary oscillatory

movement in the Upper part of the frame.

The said frame consists generdlly.of two par-

| allel. guide-bars, between which is located a

gliding bloek V, to which the connecting-fods
N N' are pwotally attached.
block V' has two wrist-pins V? at either side
thereof, and the connecting-rod N is forked

70

Preferably the -

at its ends to form two arms n n, which are

engaged at their ends with the said wrist-
pins.
In thé ends of the frame V is mcmnted a

ﬂear-wheel V4, said bevel gear-wheel meshihg
& shaftv', having bearings in one of the trun-

nions v of the frame. -
said shaft v' is secured a sprocket-wheel V3,

-and over said 'wheel is trained a chain belt

On the outer end of

30

'mth a second similas wheel V3, attached to

85

2%, whiceh als~ engages a sprocket-wheel 2% on

a counter-shaft % ~ An upright shaft V¢ ex-

tends upwardly from the shaiu v5-and is-eon-’
nected. therewith by inter meshing gear-pin-

ions v® 97, said shaft V® having 4t its upper

Qo

end a hand-wheel V7, by whu.h the shaft may '

bé turned by the operator
From the construction describéd it is ob-

vious that through the medium of the shaft
V¢ and gearing described the screw-shaft V2

may be turned or rotated so as to carry the

block V' toward or away from the center of -

oscillation of .the frame V, and inasmuch as
the extent of movement given to the connect-

95
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ing-rods N and N’ will depend upon the dis-

tance of the wrist-pin from the center of os-

cillation of said frame it follows that the
speed of the 'machine may be readily con-

trolled by the use of the device described.
Both of the connecting-rods N.and N’ ma
be pivotally engaged with the wrist-pin J" or

VZ; but as a more simple and preferable con--

struction one of the connectmg-j. ods, as N, is

directly enmgaged with said wrisi-pin, Whﬂa'

the other connecting-rod, as N', is pivoted o
the first connectmg-rod near the wrist-pin by
& pivot connection n'.

Several of the featuresof const1 uction illus-
trated and above described may be used with
advantage by themselves or in other combi-
nations than that in which they are illus-

trated, and- we do not therefore desire to be

limited to any of the combinations of . parts
or details herein showrn and described, except

104
110
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so far as the same may be spemﬁed in the ac- |

‘companying claims.

We claim as our invention— |
1.. A running-gear for vehicles comprising
s main frame having horizontal frame mem-

bers and provided at its forward end with a.
vertical disk to whieh the frame members are

attached at their front onds, and a front axle,
which is connected with the frame by a hori-

zontal pivot and is provided with an an nular |

flange in contact with said disk.
2. A running-gear for vehicles comprising
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amsainframe havinglongitudinal frame mem-
‘bers, and provided at its forward .end with s
vertical disk to which the frame members are
attached, a pivot-shaft extending forwardly

5 -from said disk, and a front axle provided
with a sleeve which surrounds the pivot-shaft
and isprovided with an annular flangein con-

act with said disk. - o |

| . A running-pear for vehicles comprising.
10 amainframehavinglongitudinal frame mem-
bers and provided at its forward end with a
vertical disk and with a pivot-shaft extend-
ing forward from said disk; a front axle.pro-
vided with a sleeve which surrounds said

18 pivot-shaft and with a flange in contact with

- said disk, said pivot-shaft being provided at

its forward end with a vertical sleeve which | W3 ag
-crank-pin, and means for actuating said screw-
snaft. |

affords bearings for the rock-shaft of a steer-
ing mechanism, and said axle being provided

to atitsends with pivoted axle-sectionson which-

the wheels are mounted and which have ac-
tuating connections with said shaft.

4. ‘A driving-gear for motor-vehicles com-

prising a clutch-disk,two oppositely-arranged

t5 clutch-arms, clutch-dogs pivoted tosaid arms,

- actuating means connected with and giving

vibratory motion to both of said cluteh-arms,
shifting-levers for said dogs pivoted to the |..

‘8aid clutch-arms, and means‘for moving said
30 levers comprising endwise-sliding wedges.

-5. The combination with a clutch-disk,

clutch-arms, and clutch-dogs pivoted to the
arms, of shifting-levers pivot
arms near the-inner ends of said arms. and
35 connected at their outer ends with said dogs
by elastic or yielding connections and meauns
mounted on the shaft for actuating said shift-
ing-levers. -

6. A driving-gear for motor-vehicles com-

40 prisinga clutch-disk,two oppositely-arranged
clutch-arms;, clutch-dogs carried by said arms,
& revolving crank-pin, and connecting-rods
uniting the crank-pin with said clatch-arms,
one of said connecting-rods .being engaged

45 directly with the crank-pin and the other con-

~-necting-rod being pivoted to the first one.

7. A change-speed gear for motor-vehi-
‘cles comprising a cluteh-disk, two vibratory
- clutch-arms, a crank-pin connected with and.
50 giving motion to both of said elutch-armis, said
- crank-pin being movable toward and from its
center of motion, and means for shifting or
moving said erank-pin. | 0

8. A change-speed gearcomprising aclutch-

85 disk, two vibratory clutch-arms, a crank-pin

connected with and giving motion to both of

- said clutch-arms, said. crank-pin being mov-
able toward and from- its center of motion,
-and means for shifting said erank-pin com-

tothe clutch-

| disk.

clutch-disk, two vibratory

prising a screw-shaft having engagement with 60
the crank-pin, and means under the control
of the operator for giving rotary motionto the
sorew-shaft in either direction. - o

.9. A changé-speed gearcomprisingaclutch-
disk, two vibratory clutch-arms, a crank-disk 65
provided with a crank-pin which is movablé
radially upon the disk, and means under the
controlof the operator forshifting said crank-
pin inwardly and outwardly npon said erank-

.10. ‘A change -speed gear comprising &
clutch-arms, a
crank-disk provided with a erank-pin which
is radially movable upon the disk, means for
shifting or moving the crank-pin on the disk 73
embracing the screw-shaft which engages the

" 11. The combination with a.crank-disk and
crank-pin adapted to move radially thereon, 8o
of means for moving the erank-pin compris-
ing two rings mounted on the disk, and a fric-
tion-brake adapted-to act upon one or the
other of said rings at will, said rings being
severally connected with.and adapted to op- 3s
erate the crank-pin.. o
12. The combination with a crank-disk and
s crank-pin sliding upon the disk, of two gear-

| eings mounted in said disk, a friction-brake

arranged to operate upon either of said rings go
abwill; a screw-shaft engaging said crank-pin,
sald screw-shafs having geared eomnection
with one of said rings, and a counter-shaft
rovided with a gear-pinion which inter-

has_geared -connection with the said-screw--
shaft. |

~ 13. The combination with a ctﬁnkidibk and
crank-pin which slides.apon the disk, of two

gear-rings mounted in said disk, a friction- 100

brake arranged to operate upon either of said
rings &t will, a screw-shaft engaging said
erank-pin, said screw-shaft. being provided

with a gear-pinion which intermeshes with

one of the rings, and a counter-shaft provided 1os

with a..gear-pinion which intermeshes with
the other gear-ring, said screw-shaftand coun-
ter-shaft -being provided with intermeshing.
pinions.

* Intestimony that we-elaim the foregoingas 1 z§

our invention we affix our signatures, in pres-
ence of two witnesses, this 15th day of July,

A, D. 1897. o
I ELWOOD HAYNES.

| ELMER APPERSON

Witnesses:

J. FENIMORE COOPER,
- FREEMAN COOPER. |
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meshes with thie other of said rings and which ¢s
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