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o To all whoim it

S

OTATES AN T O

r

EMMET D. GRAY, OF CINCINNATI,

A ekl ey

FFICE,

_ OILIO, ASSIGNOR OF TWO-THIRDS 0
' OTTQ"'ARMLEDER_-x}ND LOUIS B. SAWYER, OF SAMK PLACF. -

" GEARING FOR HORSELESS CARRIAGES.

SPECIFICATION forming part of Letters P

T e s

dtent No. 641,204, dated January 9, 1900,

- L&ppﬁcafibﬁ'ﬂlﬂﬂ August 24,1898, gﬁﬂ_ﬂl To. 728,268, (No model.}

_ may concern:
1t known that

Be

nati, in the county of Hamilton and State of
Ohio, have invented certain new aud useful
Impmvements{in Gearing for Horseless (ar-

riages, of which the following is affull,.clear,

' and exact deseription, reference being had to

- the accompanying
10

dravings, forming part of
this specification, o S

My invention relates to that class of vehi-
cles known as “‘horseless carriages,” “‘automo-
biles,” or,in short, any vehicle which is sup-
plied with a self-contained motor for operat-
ing if, whether electrically operated or opor-

~ ated by gds, gasolene, steam, or compressed

tion of the

20

25

- illustrate certain

o 30

air. L - o

It has for its object the improved constric-
driving and guiding meochanism,
as well as the improved construection of the

vehicle throughout, whereby its strength
lightness of constr uction, and efficiency of ac-
~ tion are greatly increased. = | |

In the aceompanying drawings, Figure 1,
Sheet 1, is a central sectional side elevation
of 80 much of the vehicle as i8S necessary to
. partsof myinvention. Fig.
2, Sheet 1, is an enlarged soctional side eleva-

tion of the coupling between the reach and
! _ parts, Kig. 3,Shéet,.
- 1,18 an enlarged detail plan view of the con--
- nection between

front axle with associated

_ the steering-arm and front-
wheel-guiding rod, Kig. 4, Sheet 2,is a front

- “elevation of the forward axle,wheels,and their

- 35

‘connections with ‘the steering-arm omitted.

Fig. 5, Sheet 2, is an enlarged sectional regr

- -elevation of the wheel and axle connections

._". 4Q

- connected: Fig. 8, Sheet 2, is
- 45

-some of . the -parts
g0 being omitted for.

of the right-hand wheel o:

Sheet 2, is an enlarged detall view of the end

of the steering-rod in j nxtaposition to its at-

tachment to Fig. 5, Fig. 7, Sheet 2, is a side
elevation .of the lower part of the bell-crank
mechanism of Fig. 5, showing the steering-rod
a plan view of

Kig.7. Fig. 9, Sheet 2,
and wheel connections. Fig. 10, Sheet 3, is a
plan view of the running and driving gear,
heing broken and others
clearness of illustration.
&n enlarged central sec-

| I, EMMET P. GRAY, a citi-
zen of the United States, residing at Cincin-

Fig. 4. TFig. 6,

‘| tional elevation of the differential driving-
‘gear and its associated mechanism. Fig. 12,

. e e e e — e — r—

the framework of my i

Sheet 4, is a diminished side elevation on the

dotted line . z of Fig. 11 looking to the right ss

with the dust-proof and oil casing removed.
Fig..13, Sheet 4, is a detail contral sectiona

elevation of the ouiter beari ngof therearaxle,
of connecting the spring

showing the manner

and brace-rods. Fig. 14, Sheet 4,18 a dimin-

“1shed end elevation of Fig. 13 looking to the
_ soctional trans-
verse elevation of thedrivingand el teh oper-
their associated parts,

right. Fig. 15, Sheet 5, is a

ating mechanisms and

Fig. 16, Sheet 5, is a side elovation, partly in

‘section, of one of tho clutch mechanisis on
‘the dotted line y y of Fig. 15 looking
i right.

the driving-sprocket of Fig. 10. Fig. 18, Sheet,

9,18 a diminished side elevation on the line z >
Fig. 19, Sheet 5, o

of Iig. 15 looking to the left. _
i3 & sectional detail of one of the toggle-arm
Joints and eonnections, Fig, 20, Sheet ¢, is

i an enlarged seetional ‘detail in olevation of

the combined cluteh-shifting and motor-reg-
ulating mechanisms. fig. 21, Sheet 6, is

| plan view of Fig. 20 on the dotted line 1 1.
Sheet 6, is a plan view of the slotted
locking-plato on the dotted line 2 2 of ¥ig. 20.

L) i3

Fig. 22
Kig. 23, Sheet 6, is a central sectional elova-
tion of the ctitch-shifting
lating lever. I'ig. 24, Sheet 6, isa
the dotted line 2 2 of Ivig.

the cluteh operating and controlling mech-
anism. Fig. 26, Sheet ¢, is

Ifig. 25 looking to the right.

and motor-regu-
plan viewon
20 looking upward.
Fig. 25 is a diminished diagrammatic plan of

an end view of

6o

_ to the
“Kig. 17, Sheet 5, isa detail elevation of

/5

80

1he same lotters aro used to indjeate iden-

tical parts in all the fizures. S
I will first desecribe ths novel foatures of
mproved gearing, ref-

90

erence being had to Figs. 1, 2, 3. 4, 0,6, 7,8,

9, 10, 13, and 14.

inclusive, there is a front axle composed of

- &n upper curved tubular bar A and beneath
18 & sectional end ele- |
- vation, looking to the left of I g.4, of the axie

this & straight tubular bar B,

As seen in Figs. 4 to 10,

95

Both of thesa

bars have their ends secured to a vertieal

socket-piece C, Fig. 5, in
the vertical
ing & rearwardly axtemsion ¥ and an oub-

- wardly-extending stub-spindle ¥. The stih- |
spindle F has a collar @ with a recess on its

B I
[COTI T -

» 10 which is journaled
member D of a sbell-erank, hav- |
00
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by the bearing-cup ¢ of the hm) of the wneel
CF, which preferably has a rubber or pneu-

natice mej as in vehicles of the-class de-
The upper spindle of the beil-erank
has a bearing through™ hemispherical washer
d, confined in a recess in the socket € and

hfwuw its bearing agaiast a y steel lining e in

said vearing, Its upper end passes thmugh
a simtlar jaermaphmlcal washer f'in a lined
rocess in the uapper end of the pocket and 13
held in nlace by a aub g upon the upper
threaded end of the spindle. By this means
nob only is the spindle given an easy bearing
upon its axig, but it is rendered easy of la-
prication @mi all wear can Lie easily taken up.
The vear ends of the members I have pw-
oted o them, as at T, the ends of a steering-
‘md T oin rear of add parallel with tlie axis,
e construction of the parts so far deaeribeﬁ
peing sueh that by moving -the rod H longl-
m.dm%ily both spindles D 9..,1 51 hta*l%f)‘f"“]‘y
turned on their X es, aund both gtub-spindles
F are thereby simultaneously thrown through
tho are of a cireld to change the angle of the
Wheels G velatively to the ground, and there-
by stesr the vehicle to the right or left.
Surrounding the tubular portmﬁ% A B of

-i"-
l
E.u:
.ﬂ'
A

the forward a"ﬂﬁ is a vloek 1, Higs. 1, 2, and

4, carrying the forward bolster J : whose 10W@1"
forked end straddles and embraces the block
I and is journaled upon bosses upon thefront
and rear sides of the viock I, agscen in Kigs.
1and 2,and toewhich bolsterelli p‘tmm Bprings
K forsupportingihe iront portion ¢f the body

of the veniele aresecured. This bilock I also
affords a bearing for the forward ends of the
perch L, which ] i8 socketed 1nto it and held by
% seb-serew 7, a1iQ zlzo for aforked perforated
bracket 7, in Whmh the lower end of the steer-
ing arm M is joumaied, and wiich bracket is
’Ji?ﬁ‘umd to the block { by a sab-screw k Lo per-
*mt the turning of the z}mekiet should one of
ihe wheels G be raised hi gher than theother,
as in passing an obstrection. The lower end
of the steering-arm B is extendeod rearwardly
and is wlatted so as to embrace the st@ermﬂ'-
rod H, Fig, 3, between two coiled springs lon

the rod E'I and wiose ands are engaged by

aotlars m, fast on the rod H, and washers n
against the slotted sides of the rear end o1 the
arm MM, so as fo forin a yielding connection
between the srin M and the rod i, The up-

per end of the steering-arm M passes up over

vhe dash (indicated at .’N; and is thencecurved

paskward in reach of the peraam on the seab | i

controlling the steering of the vehigels, assoen
in Hig. 1. If desired, ‘th&: reagvwardly-curved

- nark Gf thos Tﬂeuw«ﬁz M may be pi veted Lo SDG

Oo

o
]

vertical pfm; Jjournased in front of the dash.
Agseen in Fig, 10, wm&rods@extane rear-

wardly from the socket- -pieces C to the perch
i, to both of which members they may be

uniied in any suitable or convenisnt m&.ﬂn@‘f‘* |

I will now deseribe the construciion of tha

rear axle, its shafs, and means of conneciion
to the running-gesr and body of the vahicle. |

1
1

l

L

A vl Rl -y R Ny P e, ="l ol

841,204

24 to receive the balla d, held in pmcﬁ ' I employ a two-part houmng P Figs. 10 and
11, connected to the opposite mdes of whlch

'm" veing screwed therem, if desired, as seen

in Fig. 1.1. are the inner ends of a two- -part

tubular shaft Q, whose outer ends have upon
them, as seen in Figs. 13 and 14, flaring bear-
ing-c ap% R, with socketed npper sldes to re-
ceive the helical springs S, whiceh receive and

75

support the rear part of the bhody of the ve-

hicle and whose lower ends are recessed to re-

ceive the rear ends of brace-rods T, which ex-

tend diagonally forward and are connected in
Any smtable manner to the perch L. Asseen

80

fn Fig. 10, the perch I. from a point just in
aar (}f the brace-rods O to its connection with

Lh-.;f housing P is in two separated parts, with
& space between them, for a purpose to be

hereinafter explained. Through the tubular

shaft Q and housing P extends the axle U for

the rear wheels V. This axle has ball-bear-
ing collars oin the caps R and ball-bearing

collars 1 in the Lvubs of the housing P, Whereby

the shaft U is held in sure alin’emfentwith the

_ ) 90
shafts (Q and the least amount of friction is

oroeduced. The wheels V are secured in the

usual or any suitable manoer upon the outer

nrojecting ends of the shaft U.- I have thus
described the running-gear, framework, and

05

guiding mechanism of a vehicle embodymﬂt’ |

my invention, the body being omitted, as its

form may be varied and as it constitutes no

part of my present invention.

I will now proceed to describe the drwmg
mechanism for the vehlcle thus embodying
my invention. |

Referring to Figs. 11 and 12, it w111 be seen
that the sha,ft U at the mlddle of the hous-
ing P is in two parts, with its abutting ends
muerengaﬂ'ed 3¢ as -not to prevent mdepend-

100

IOS

ent rotation, but so as to prevent an endwige

movement.
to the two adjacent ends of the s'ha,ft, U are
the two larger members W of a differential

gearing, and between these members and
lovse on the shaft U is a large sprocket-wheel

Y, having openings through it at which are

bmckets q, in which are journaled in this in-
stance four beveled gears 7, meshing with
both of the larger gears W. A casing s,
suugly surroundmﬂ' the hubs of the gears W
with interposed washers t, 18 bolted to the
aprocket Y just outside of the smaller beveled

Within the housing P and fast

110

113

gears r and serves to form & surrounding 120

' chamber to the gears W 7 to be constantly

filled with oil inserted through any conven-
ient capped orifice and to exclude dust.
As seen in Figs. 1 and 10, a drive-chain A?
passes through opemnﬂ's in the housing P,
ground the sprocket - wheel Y, and: t.hence
around asmaller sprocket-wheel A’, faston a
shaft B', suitably journaled upon the frame-
work of the machine.  This shaft B’ has
loose upon it, as seen in Fig. 15, fourinternal
cluteh-pinions O, D', K/, and F’
snd adjacent to 'the shaﬂ; B’ is the motor-

shaft G, in this instance shown as having a

driving-crar ' H’ and two fly-wheels I',though

128

130

Parallel to



~ pinion C'.

15
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the motor mechanism that drives the shaft
G’ is immaterial and may be of any suitable’

construction. . Fast on the shaft G’ over the
- clatch-pinion C'is a small pinion ', constantly
meshing with an idle
in a suitable bracket and meshing with the
Likewise fast upon the shaft G'.

is a'small pinion I, constantly meshing with

-+ the clutch-pinion D". ' Likewise fast upon the
10 I Bi .
- L/, constantly meshing with the pinion of

~the friction-cluteh E’, which is smaller than
~ the pinion of the friction-cluteh D', and like-

1s a pinion N',

shaft G’ is a pinion M’ larger than the pinion

wise fast upon the shaft G'

larger than the pinion M’, and constantly

- meshing with the pinionof the friction-clutch

F', which is smaller than the pinion of the

. friction-cluteh E'. It will thus be ‘observed

20

~ that there is a pair of friction-clutches ' D'
adjacent to each other and an another pair |
of friction-clutches E' R
- other.

The particular mechanism of these

© {riction-clutehes forms no part of my present

e

~passing through hubs v, which are
~otherwise fast upon the shaft B’ within the
30

35

. the segments O', with which they engage.
‘There is a lever Q' fulerumed at b, with.a

invention, except as they are.coupled to the

‘operating mechanism of the machine. With-

in each clutch-rim is a pair of oppositely-sét

clutching -segments O’, guided by rods *,

friction-rings. A pair of circumferentially-
grooved collars P’ are feathered by means

~of keys w upon the shaft B’ between-each

pair of friction-rings, and éach of these col-

lars has a lateral extension, to which is piv- |

oted a pair of téggle-arms o', extending to

fork engaging the circumferential groove of
the collar P’ between the friction-disks C'D',

40. and a similar lever R’ fulerumed at ¢', with

45

a fork engaging the circumferential groove-of
the collar P’ between the clutch-disks E' F'.
When the lever R’ is in the position-shown
in Fig. 15, the pinion I is clutched to the
shaft B’, and the vehicle thereby receives its
highestspeed from the moto r-shaft G'. When

~and.to clutch the rim K’, the vehicle receives.
118 next. highest speed from the motor-shaft.

35

and when the lever Q' is shifted to throw the
- clutch into engagement with the rim ¢ the
- vehicle is reversed or travels backward by
reason of the intermediate pinion K/, Fig. 18.

6_0

- of the toggle-arms a' to their base-plate b? is
by forming trunnions on their lowerendsand |

r
L]

5

“be running.

When the lever R’ is in the position of the
lever Q' or at right angles to the shaft B, all

of the clutches are disengaged and the vehi-
cle comes 1o a slop, although the motor may

throw the clutehinto engagement with the rim
D’,thevehicle receivesitslowest rate of speed,

The manner of connecting the lower ends

passing the satie through slots in the. plates

O° and then giving them a half-turn, as seen

“in Fig, 19. o

Refe"rring'-ﬂ‘owvﬂ_-to_Fﬁgs‘. 21 _tb 26, {hclu_sim,

pinion K'; journaled

adjacent o each

keyed or |

When the lever Q' is shifted to }

perch by having a bolt

I will proceed to describe the mechanism Zor
operating the elutches, as well .as the mech-
anism for regulating the extent.of the motive

N

. 70
‘power employed.  For this purpose Temploy
a single operating-handle composed of a ver-. -

tical tubular shaft B stepped by a ball-and--

socket joint into a
frame of the machine.

piece C? securcd to the
_ T'his shaft 13? passes
up through a plate D? Figs. 20 and 22, hav-

75

ing through it two bisecting slotsd®e? at right -

angles to each other.

their mﬁrgins Oﬂthﬁ Upper I.'Surface .&T‘E_-'plr{}-
vided with perferatims f2 1o recelve pins 92

shaft B* and normally held down to lock the

‘shaft B” to the plate D? by a coiled spring 2
‘Beneath the plate D? and surrounding the
shaft B* are two links E? F?, the former of

The diameter of ths =
| shaft just fits the width of these slots, and

8o

on the under side of 2 sliding block A2 on the

which, as seen in Fig. 25, is connected by a

link I? with the lever R’', while the latter is

connected by a link G? with the lever Q', the
‘arrangement being such that when the shaft
B? stands vertical and in the convergence of

the slots d? and € the links G*H? hold the le
vors Q' R'at right angles to the shaft B’ and
all of the clutches are out of engagement.
Upon shifting the 'lever or shaft B2 to the
right in the slot @? the link E? would be drawn

would shift the lever R’, s6.as to reverse the

95
to the right and, acting through the lever H?

machine, as before described, and so in like

manner by shifting the lever 132 in the proper
direction in either of the slots D® E? the

or diminish the speed of the vehicle.

100

‘proper cluteh would be engaged to increase -
Pass-

ing down through the shalt B?is a stem ¢?, -

haviag on its upper end a turning handle or

button A% while the lower end of said stem is

threaded through a block 42 at the lower end

105

of the shaft B2 having fingers j* exténding

through slots in the shaft Band bearing upon.

a collar &? surrounding the shaft and form-

ing part of a lever fulerumed at 2 and con-

I10

nected bya linkm?withanindex n?.and recu-
3 ™ .

| _ | ‘lating mechanism (not shown) for increasing -
‘the lever R’ is shifted to unclutch the rim I’ |

ordiminishing the extent of power from what-

ever source derived

to the motor that drives
the vehicle, | - -

11§

~ As will be seen from Fig. 1, I provide a

- As a further means
construction I provide a Lrace 13, (seen in
Fig. 1,) which extends from the gear-casing

of strengthening the

spring chain-tighteneér which may befastened
in any suitable manner to the perch, so as to
“be adjustable.” The object of this dovice is |
to provide means for taking up any slack in
‘the chain caused by wear or by the vibration
of the carriage. o .

I120.

125

Pforward and upward to the perch L, thereby

‘8Stiffening the perch and preventing the gear-

casing from turningineitherdirection. The -

forward end of the brace L? is coupled to the
passed up through it
and having on its upper end a clamping-
plate which serves to clamp both the brace

and the chain-tightener.

130
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Having thus fully deseribed my invention, | set at right angles to each other and having |

X clmm-—-—-—
‘1. In horseless-carriage constl nction of the

character deseribed, the combination with a

front axle composed of an arched pilece and

g straight piece below said arched piece and

16
1.5
20
. 25

30

a bea,rmﬂ' for the perch in the center of said

axle and having at each end antifriction-
bearings for carrying stub-axles with bell-
cranks attached thereto, of & steering-rod at-
tached to the said bellreranks having a pair
of springs thereon on either side of a looped
steering-lever to form a yieldmﬂ' cennection
between said rod and sald lever, substan-
tially as described.

2. In horseless-carriage eonstructlon, the
combination with a front axle composed of a

hollow arched piece and a hollow straight |
piece connected at their middle by & bloek {

having a central transverse opening forming

a bearing for the perech allowing free move- |

mentof the axle vertically toallow the wheels
to pass over obstructions, of a yoke orsaddle

for the forward spring composed of a pair of

plates so bent as to form a rest for the spring
and to pass over the central block and hinge
upon it so as to allow it to swing with the
bed, -of a pair of vertical bearings at either
end of said axle composed of & casing having
& cup-shaped opening in.the top and hottom
thereof, and a stub-axle having an upward

extension passing through the vertical bear-
ing and carrying a pair of hemispheres within .
- the cup-shaped openings in said bearing and

a pair of steel cups interposed between said
members with means for taking up wear, &
steering-rod attached to rearward extensions

. on said stub-axle and having yielding con-

40

45

nection with a steering-lever, substantla.lly
as described.

3. In a vehicle of the eharacter descm.bed

the combination with a motor-shaft carrying

thereon pinions meshing with pinions on the

periphery of friction-disks loosely mounted

on a counter-shaft carrying a sprocket-wheel
centrally arranged, of lever mechanism 80

constructed that no two of the clutches may |

" be thrown into connection at the same time,

50.

55

of a differential gearcom posed of a sprocket-
wheel carrying a seriesof miter-wheels mesh-
ing with miter-wheels fast on the ends of the
rear axle, substantially as described. -
- 4. In a vehicle of the character desenbed

the combination with a motor-shaft can ying

pinions meshing with pinions on the periph-

ory of friction-disks loosely -mounted .on- a.

- counter-shaft having the other members of

6o

the friction- clutches fast thereon with means

for throwing the clutches intc or out of con-

_nection with the friction-disks, and neans

~ whereby no two of the clutches may be thrown

into gear at the same time consisting of lever |

mechanism consisting of a pa‘ir of slotted arms

|

|

841,204

an apemtm gﬁlav er pasged throug ch them ab the
point of bisection in such manner that when

the lever is moved forward or backward it
willaffect only one of theslotted arms Lo throw
in or out of connection one of a pair of the
clutches and when the said operating-lever is

‘moved to either side it will throw in or out

one of another pair of friction-clutches and
means for locking the operating-lever in any
of its positions for holding the glutches in
gear, of a sprocket-wheel fast on the counter-

shaft and connected to a differential gear
| mounted on the-rear axle of the vehicle con-

sisting. of a sprocket-wheel driven by the be-

fore-mentioned sprocket-wheel and carryinga

set of miter-wheels meshing conatantly with
a pair of mifter-wheels fast on'the ends of the
rear axled so as to al’ow one rear wheel of the
vehicle fo turn faster than the other in turp-
ing & curve, of the coupling-pole connecting
the front and rear axles and split toward the
rear.to allow the driving-chain to pass there-
through, of a chain- twhtemnw wheel mount-
ed on a spring ad;usmbly mounted on the

coupling-pole, and a brace extending from the

lower part of the differential casmcr forward
and upward to the coupling-pole and connect-
ed thereto by the same bolt that holds the ad-
Juat&ble chain-tightener for the purpose or
preventing any rotary movement{ of the dif-
ferential-gear case and for atiffening the con-
struction of the vehicle, of a pair of braces
extending from the vertical bearing of the
front axle rearward and connected to the
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coupling-pole by & rocking member so as to

prmnde for the rise and fall of the front axle
in passing over an obstruction and to prevent

lateral - movement of the seid front axle, and -

another pair of braces extending from the
outer .ends of the rear axle forward to the
coupling-pole to prevent lateral movemens$ of
the rear axle, substantially as deseribed.

5. In & vehicle of the character deseribed,
the combination with the rear axlée composed
of & pair of stub-axles splined into each other
carrying on their inner ends miter-wheels

fast thereon and contained in a pipe fast with-

in the differential-gear case at the middle and
fast to the outer bearings, of a pair of outer
bearings {0 which the rear brace-rods are coun-
nected and having Trecesses ab the top and

| bottom thereof to receive the springs of the

vehicle and the brace-rods respectively, and

the springs and brace-rods connected to the

said outer bearings by having clips slipped
over both.of the said springs and bracse-rods

and having clip-ties to secure the same in
place, subsmnblaliy ag described.

EMMET P. GRAY.
. Wlbnesses: |

Wi, J. PECK,
- GERTRUDE E. PHILLIPS.
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