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Unrtep States Patent OFFICE.

CEORGE E. WHITNEY, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE
WHITNEY MOTOR WAGON COMPANY. OF SAME TLACE. - :

MOTOR-VEHICLE.

SPEOIFICATION forming part of Letiers Patent Ho. 852,840, dated July 8, 1900,
AppHeation filed January 81; 1898, Berlel He. 667,801, (Ho modo_l.)

To all whom it may concern:

Be it known that I, GRORGE E. WHITNEY,
of Boston, county of Suifolk, State of Masss-
chnsetts, have invented ar Improvement in
Motor-Vehicles, of which the following de-

seription, in connection with the accompany-

ing drawings, is a specification, like letiers
and figures on the drawings representiug like
parts. : A )

Thig invention relates to motor or horseless
vohioles wherain the motive power of what-
evar pature.is carried by the vehicle itself,

-and the mechanism hereinafter described 18

applicable to & vehicle propelled by any kind
of mechanical metive power, though, as will
appest hereinafter, the invention is espe-

~ cially aseful when steam or other expansible

20

335

medium is employed ss the motive power.
_The engineaad boiler herein shown ag pro-
viding the motive powar are not described in

.detail, as they form the subject-matter of Pat-

ent No, 601,218, granted to me March 22, 1898,
and the variousfeatures relating particularly
to the ongine and boiler are therein claimed,

and aceordingly ouly enongh of such motive

. apparatus witl be hereinafter described as

30
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. may be necessary to cléarly show the relation-
 of the motor devices

to the vehicle and con-
trolling means. R -

~ Figurel,inside elevation and partly broken
out, represents a motor-vehicleembody’ngmy .

invention,; the nearer'wheels being omitted

to avaid eonfusion and more clearly show the

general construction. : Fig. 1* is an enlarged
detail view of the -universal and extension

. joint intermedidte the motor-shaft and the

vehicle-driving shaft, .Fig. 1° is & sectional
view on the line x x, Fig. 1° = Fig. 1°isaplan

. detail of part of the revsising ‘means. Fig.

40
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y

etmy,

2 is.a frong elevation of tho vehlzle, tha lower
portions of the wheecls being broken cut and.
the motor omitted toavoid confusion. -/ Kig:'
3 18 & top or plan view of the vehicle-Iramse,
showing more clearly the support for the mo-
-tor, said support, however, bsing secured to-

the body of the vehicle, the connection be-
twesn the motor and ihe driving-shaft being
glso shown. Fig. 4is'a top or plan view, par-

tially broken cut, of.thé vehicle-body toillus-

trate thelceation of the motor, steering-head,
and other devices. . Fig. 5 is an inner eleva-

"head on theline 2 2%, Fig. 15.

tion of the dashboard, showing the steering

head or post anid the water-level Indfcator.for’
the aupply-tank. Fig, @ isan enlarged hori-

zontal sectional detail of one of the connea-
tions between the steering-head and thesteer-.
ing-wheels.
gestion and partial elevation of one form of

Fig. 7 is an enlarged vertical .

sontrolling mesans forsteering, and regulating * -

the speed and the forward or backward move-.
Fig. § is'a detail view.

ment of the vehiels.

showing the construction of the flexible'meém- -~ ,

ber of said controlling mesns and the mode of
attaching it to its actusting member. Fig. D
is a traneverse sectional view of Fig. Bon the

line &’ «%. ~Fig. 10isan eularged vertical gee-
tional view of the lower part of the atesring-

65

head to be deseribed. Fig. 11is s transverse

sootional view thereof on the line 2%z Rig. 10,
Fig. 12 18 a like view on'the line % y*°, Fig. 10..

Fig. 13 is a detached view in elevasion of the -

threaded sleeve shown in section in Fig, 10.
Fig. 14 isa vertical sectional detail viewof au-
otherformof flexible member forming a part of
the controlling means. Fig.15is g vertical see-
tional view of & modified form of controlling
me#nstobe deseribed. Fig. 16is an eniarge

7

78

transverse sectlonal view thereof on the line ‘

2% Fig, 18." Fig. 17 ig a similar view on’

the line 4'¢ %, Fig. 15.  Fig, 18isalike view
taken through the support for the steering-
Fig. 1%isan

enlarged plan view, partly in sectiou, of the -

-actuating conunection at the lower ond of the

steering-head for the speed-regul-ting device.

Fig. 20'is & sectional view of the said actust-.

8s

ingconnection on thelinex¥x®, Pig, 1. Fig. -
21 iz an enlarged detuil in section of the

lowar.eud of the ateering-head o more ckparly.
shosv the dust-proof connsctions between the
hesd aud 5 part of the stesring mschanism

proper. - Fig. 22 is-an enlarged detail view of :
‘& portion of the mechanism shown'in Fig. 15,
1 Fig. 28 is an
"splarged rear elevation of the supporting-
frame for the rear or driving wheels, one of”

to:be hereinafter referred to.

the axle-bearings, compensating device, and

90
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a pertion of the frame beirg shown in sec- ©

tlon. TFig. 24 is a sectional view, on a large
soale, of 8 variable-power device adapied to
form & part of the power-trensmitting con-
nection between the motorand drivipg wheels

100
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illustrated in Figs. 1 aud 3, 8aid speed-chang-
ing device being omitted therefrom for the
sake of clearress; and Fig..25 isan elevation
of a portion of said device to be described.
" The frame of the vehicle is best shown in
Fig. ' and comprises side bars a, front and
rear cross-bars a' a3, respectively, and an in-
termediate éross-bar a*near the forward end
of the frame, the frame being preferably
1o constructed of tubing to secure combined
lightness, strength, and resiliency, the parts
* being securely connected and-held together
by suitable joinls. The réar cross-bar «?is
shown as extended beyond . the couplings 3,
15 by which it is connected with the side bars,
and at its extremities the crosa-bar is Becured
to forgings at, (see Fig. 23,) which meay be
made hollow, it desired, the upper ends of
the forgings forming elongated spring-seats
a* for the rear springs of the bedy, the up-
rights a! thus presenting very strong vehicle-
supporting members and depending from the
frame to form seats o’ at their lower ends.
. Sleeve-like bearings ¢!, having upturned ears
25 a’, whish embrace the scats, are sedured jn
place thereupon by the bolt-like ends of stay-
- rods a*, which pass through said ears and the
seats and are secured in place by suitable
nuts a', the other ends of the stays being'ear-
ried up and rigidly secnred to the side bars
at a'd, - P C
" The driving-axle is herein shown as com-
pound, comprising.a_hollow shaft b, to which
one of the rear driving-wheels B is rlg‘idlg
oconnected, the shaft extending through an

o

.ao

.30'

15

" being rotatable in the bearing «f at the right |

hand, Fig. 23, said shaft having an annular
flange ' thereon to rest ngainst theouter end
of the bearing. This shaft i extends entirely
across the frame and terminates at a point
within the hub of the left-haud dsving-wheel
BX, Fig. 23, as herein constructed, passing
through the adjacent bearing a*; but a sleeve
b3, to whichsaid wheel-hub isrigidly secured,
passes through ‘the bearing, embracing the
shaft b, said sleeve having collars or flanges
b*b* thereon to engage the ends of - the bear-
ing and'receive end thrust. A rod 1°is ex-
tended through the shaft b and at each end
passes: Lthrough a flanged collar L*, the body
of the collar entering the outer end of the
wheel-hub, while its flange reats against the
outer-end of the hub, the wheels being held
from separation by nuis ¥ on said rod, and
in case the shaft I or the sleeve U%should
hréak thai' aro still held from separating by
said rod (% DBy reference to Fig. 23 it will
: 1)9 seen that the long engagement of the shaft
b'and sleeve U? provides & strong and rigid
axle, one part of which is rotative relatively.
to the other to permit differential speed of
the driving-wheels B 3* when turning cor-
ners or moving on curves. Bevel-gears }*
(7% are rigidly attached to the shaft and
sleeve, respectively between the center of the
axle and one of the bearings !’ .and meshing
with a series of four intermediate gears 17,
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féur being preferably used, rotatably mount.

ed on a large gear-carrier i}', a suitable cap:
or casing b° protecting the gears from dust,’ yo
&c. Rotation of the carrier 13’ causes simul-
taneous rotation of the shaft U and slaeve 13,
the intermediate gears 1® then locking the
two members of the compound axle togethor; -
but if one of the rear wheels travels faster 7g
than its fellow the sald intermediate gears
will rotate on their axes, permitting such dif-
ferential rotation of the wheels in well-known
manner. DBroadly speaking, this compensat-
ing mechanism is not broadly new; noris the 8¢
two-part axle new.

The corner portion of thé frame above the
conipensating mechanism is additionally
braced by a diagonal ber «'3, Fig. 8, having
a hanger «*® jointed thereto and jointed at its 8g
lower end to a bracket B, the joints being
shown in Fig. 1 as of ball-and-socket form.
The rear ond of the bracket is shaped to pro-
vide a bearing 0% for the rear axle adjacent
the compenaating mechanism, andthe bracket 9¢c
is further provided with bearings U™ b fora
short ‘shaft u', having secured to it between
said bearings a bevel-pinion 1'%, in mesh with
a gear b on the adjacent side of the gear-
carrier B’. As shown in Figs. 3 and 23, the 93
opposite side of the cavrier is beveled, as at -
1’8, and travels over a preferably-conical roll’
O™, rotatably mounted directly ogpo.ito the
said pinionon an eccentric-shaft U™, heldin a
boss I of the bracketand aclamp @, When 100
the yoll wears, the occentric-shaft 1)® can bo
fw'ﬂally turned to adjuat said roll by first

oosening the clamping-screw J®.

It will be seen that the gear b'" and its ac-
tunting-pinion U'* arv maintained accurately 1os
in mesh and withont lateral separation by -
the rolling bearing 1'", the carrier B’ being
also'held in place thereby betwcen the gears
0* and U**, while said rolling bearing also

takes up the side thrust of the gear-oarrler 110

and maintaing the proper pitch-lino of the
pinion and meshing gear J'%. ‘

The pinion-shaft 4* is connected with the
actuating-shaft of the motor, as will be de-
scribed, and in practice the gear 1" and pin- 115§
fon b'*and the adjacent parts will be inclosed
in a suitable protective casing. (Notshown.)

A band-brake wheel B* is secured to the
shaft b, as herein shown, with which codper-
ates a suitable friction-band 6, operated by 120
a rod 7 and connections at its vear end, said
rod-extending at its front end up throngh the
flvor of the vehicle-body and being there
connecled pivotally with a bell-crank lever 8,
baving a footpiece 9 in reach of the opera- 125
tor’s foot.

Power mechanism for applying the brake
will be described hereinafter in connection
with other parts which codperate therewith.

Referring to Fig. 2, the front axle is shown 130
as a dropped down or bent bar or'tabe X,
baving rigidly secured to its central high
point an upturnéd yoke c, through tlie arms
of which the king-bolt a'' i3 passed. The
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front bar ¢ hag mounted thereon s spriog--

seat ' having a depending bearing ' for
the king-bolt, Figs. I and .2, and the cross-
bar o’ also has a depending central bearing
o' for & pivot pin or belt 4 in paralielism
with the longitudinal céntral axis of the
frame and in alinement with tha king-bolt ¢!,

Beferring t¢ Fids, 1, 2, and 3, the substan-
tially ¥-shaped froni remch o' is supported
ab the apex by the pivet-pin o aud is pref-
orably forked &t.it8 =uds to embrace the Hubs
‘¢ of yokes ¢?, ascured to the end of the front
axle ¢, bolts a® conuecting tho ends of Lhe
roach and ths yokes, the reach thus acting to
brace the axle against fors-apd-afi strains,

-~ whiio permitting it to veck on the king-baolt.

- Ths yokes ¢? ave arrangad vertically snd

R4

25

35

A0

gatturned, Fig. 2, to reesive vertical pivets
¢}, on which the horizontal owlwardiy-wvx-
tonded wheeol-spindleg ¢! ara adapted to rock,
the wheels € and CF being rotatably mounted
on the spindles, the upright hubs ¢ of the
spindles having secured thevetc or forming &
part thereof Inwardly-inclined Iover-arms e’
Fig. 8, pivolally atiached at their {ree ends
to o connecting-rod % I have harginshown
ihe -pivots ¢ extended below the yoke-arms

toeenter eyes in a teuss-rod ¢, the rod and’

wxle X Torming avery rigid, stvong, and com-

- paratively - light teuss-frame, on which the

front wheels ave supported, suitable nuts
reteining the truss-rod ¢" in place.

In order to attain greater freedom of move-
ment of the parts and » bhetter protection
from dus$, &e., I have made ball-and-socket
connoctions between the lever-armsc®and the
econnecting-rod ¢®.  For convenience the rod
is made hollow, and the shanks ¢® of socket
members ¢'° {see Kig. §) ave sscured in the
ends of the hollow rod, while the pivots o

. dependiog from the lever-arms, are formed

L XS

S5

6o
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with ball ends ¢ to enter the sockst mem-
hers, Lthe conafruction of the sockes membors
being best shown in Figs. 1,2, 3, and 6, A
~rigenient mannerof speuriug theshsuks of
the 3ocket members in the tahular rods ¢® i
by split collars ¢, surrcunding the rod at s
endsg, which latter may be sloited, if desived,
ecompression of the collars thereupon lLeing
-offected by bolts 0% :

By monuting the fronf wheols-as described
theyare swung bodilyon their vertical fulera
¢, the steering of the vehicle being greatly
facilitated and the power required for stoer-
ing very wuch rodueed. The lever-arms ¢
are sef at like angles to the normnl runuing
planae of the front wheels, and by the connec-
tion ¢! will be moved in unison, bus the whael
at the side toward which the vehicle is o b
tarped will be deflécted more than the oppo-
site wheel, 86 that both say descvibe nres of

, differeut circlos and there wili be no side-

wise scraping of the Wheels in turning cor-
nerd. The steering is made easiar, for in-
stead of moving tho entire axle only - tha
wheaels and thair Jonrnal-spindles areswung,
The body ¥ of the vehicle I hung at its

3

front end on a transvarse spring 3 of guitable
conglruction secured to the spring-sent ¢,
a eross-bar B/ rvigidly attached to the top of
the gpring, being secared by siraps IV to the
front end-of the body. At iss baek the Yedy
is supparted on side springs 8% apd S'by
means of suitable straps F% F¥) ¥Fig, 2, the
springa themselves. being gesured rfgidly, to
the geats o on the depaading inémbers af of
the rear-axle drop-frame. Ths body Ia thus
yieldingly comnected with the main frame,
much ag in an ordinary vehicle, with all the

of motion Ig riding. - :
Any suitabls form of sten may bs provided
for the convenisuce of persons geiting into
or ¢ut of the body, and inssmuch aa the lat-
ter will be tipped i such titme I have pro-
ided s steering-head which currespondingly
tips the hoad being connoected, as will bs de-
seribed, with the steering-wheels, - At thein-
ner side of the dashbeard Ff and rigidly se-
cared to tka vehicle-body F, Thave shown an

vided ab ity apper end with & eap R, through
which is ex*ended horizonwslly the shank 4
of & sollar A% the laiter being freeto rock on
its horizontal shank, asnitable nut A% vetain-
ing the collar in place on theéap. Through
the collar 1° is retatably extended a steering
head or post H, (shown clearly in Fig.7,)and
made tubular and bent at its upper end to
form an overhanging rearwardly-extending
ari I, and provided above the enllar with
_an annclar flange A% and below the collar with
a clamped ring %° to prevent longitudinal
movemen$ of the steering-hsad in the collar
while permittingits rotative movement.
steering-head passss down between the dash-
board and the front end of the vehicle-Lody,
a8 best shown in Fig. 1, and at:iis lowsr ond
is enterad by the stem k of & T-shaped forg-
ing or Toob, bavirg a tubular and sebetsn-

against the lower end of the steoring-head,

the lattor is longitudinally slotted at its lower
end, as st II°. A split clamp-sleave K om-
braces the ead of the steering-head around

tightening up the bolts 12, Fig. 2, of thosleave
the latter is firmly elamped upon the head
and holds the T member or foot rigidly se-
eured thereto. The tubular part kX of sald
foot is seb in tho upright plane of the over-
hawping arm 18, and the forwardly-extended
ond of sald-foob is shown in Fig. 21 as some-
what lotger than the rearwardly-projecting
end. Plegs m aud n are provided, respac-
tively, ab their outer cuds with hollow bosses
mn'y and the plugy are. ipserted into the
park &% of the feet from opposite ends, the

iug serewed into a correspondingly-threaded
vécesy in the inner eud of the plug » to there-
i by form a conveniont and strong contection

asttendantadventages of springiness andease

upright standard A, Figs. 1, 5, and 7, pro--

The.

tiplly - horizontal part %%, the shank belng -
preferably shouldered at' &/, ¥ig. 81, to abat:.

and, as shown by dotted linesin said Fig. 21,.

threaded roduced ond mX of the one plag be-

ga

83

6C

100
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the atom % of the T-shaped member, and by

12Q

130
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beftween the bosses im'-n" and to af the same
time hold them securad in place st the outer
euds .of said tubular part kX of the feoot.
Bushings 2 n? are inserted in tho bosses and
‘are- slightly longer than the latter, and
through said bushings headed pivoi-pins m>
and nt are extended in parallelism with eash

other and ordinarily with the straight por- |

‘tion of the steoring-head. The pivol-pin m®
passes through'the arms of a yoké mon one
ond of & radius-bar m’ and belwesn the arms
of the yoko and.the ends of the bushing m?*
are interposed flust caps.-mf, shown s disks
having inturned Xuanlar flanges which ex-
tend over and embrace the ends of the boss
m'. When the retaining-nut m’on the head
pivot-pin m® is tightened up, the yoke-arms
are clamped upon the dust-crps and the Iat-

-tor upon the cuds of the bushing m? 3¢ that

the bushing-pin, dust-eap; and yeke may ro-
tate together in or upon. the boss. -

1 profer to connect the yoke m'and tho ra-
dins-bar m® by & screw-threadad connection,
as at m?, Fig. 2, so that there may be aslight
rotative movemont of the bar relatively to
the yoke when oecasion arises in the opora-
ilen of the vehiele. . T'he otherend of the bar
m?® is connected by & horizontal pivot m® Fig.
2, to one of the yokes c¢* on the front axle-
frame..

Referring again to Fig. 21, a headed pivot-
pin n? is extended through the armns of the
yoke n*and through the bushing #? and dust-
capsn®, such as heroinbefore described, are
provided, the nut n’ clampirg the dust-caps,
yoke-arms, and pivot-pin to the bushing.
The yoke n* (see Fige. 1, 3, and 6) is rigidly
secared to a link 75, the opposite end of the
Tlink being jointed to the conmecting-rod ¢*
betweon the wheel-controlling levesr-arms ¢
Similar dust-caps m* and #* are interposed
bet.w"een the ends of the foot and the bosses
m' n'.

The joint I prefer to use is best shown in
Fig.6,wherein one of the clamps c* hazerected
upon it asphere or ball ¢"* to codperate with
o suitable sockef n', having a shank 4% pro-
vided with a redoced threaded end n® to en-
tor a correspondingly-threaded recsas in the
end of the link or rod n%. 'The link and the

connecting-rod ¢f are thusconnected by a uni-

versal joint, and not only that, but by means
of the connection between the socket-shank
n! and tho link a slight rotative movement of
the link ia permissible without any tendency
of distortion or binding of tho parts. <.
From the foregeing deseription i will be ob-
vious that'a rotative movement of the steer-
ing-head in its supporting-collar A® will oper-

ate to move the conuecting-rod ¢ in one di-

‘rection or the other.. When the head is so
rotated by swinging the overhanging arm '
to the right or left, the head as a whole also
has a slight rocking movement on its horizon-
tal supporting-fulerum h3, for it will be re-
membered that the bar m® is connected atits
oppoesite ends to the front axle-frame and to

the T-shaped foot at the lower cnd of the
steering-head, and the said head will swing
abouk the piu m® as a fulerum, the radius-bar 0
w? holding the latter stationary. The other
pin n'willmove in a small are, but sufficiently
to swing the steering-wheels in one direction
ar the other to properly guide the vehicle, _
When the vehicle-body is rocked and de- 75
pressed upon its springs, as by the weight ot
aperson getting in or out, of course the steer-
ing-head will partake of the motion of the ve-
hicle-bod?, and this motion is permitted and

provided for by the horizontal joint m® and 8o

the ball-and-gocket joint conneeting the link
7* and rod cf, the links m% n® being substan.
tizlly equal in length and the yoke ends there-
of turning.with the plugs m n. B
In practice I have found that the parts of 85
& motor-vehicle, at thé front and lower por-
tion thereof, are the most subjected to the ac-
tion-of dust and dirt abd are consequently’
move liable to rapid wear unless the entrance
of dust is prevented, and I very effectually go
prevent its entranca by means of the dust-
eaps mbns, m®, and n®, heretofore daseribed, -
nrid by the general construction of the parts .
Togeribed. .
When a persou gets into or out of the ve- g5
hicle-body, and thereby tips the latter, such
movement {3 provided for, 80 far as the steer-
ing-head is eoncerned, by the horizontal ful-
ernm 72 of the latter and by the pivotal con-

nections of the rods m® n% although even with 100

& heavy persoun the upper end of tho steering-
head will be swung in such msanner only .8
few inches.

If the steering-head had no rocking move-

ment whatever on its fnlerum )2, the over- 105

hanging arm I’ would travel from .ight to

left’in steering the vehicle in & plane nearly

at right angles to the straight })_ort,ion of the
head; but as the head as & whoie has a slight
rocking mnotion on its horizontal fulerum the 11c
overhanging arm will travel in a path which

1is very slightly condaved; but it travels in a

single path. . ‘
Anysuitable motor may be employed, either

steain, electrie, or otherwige; but whatever 115

tho charaater of the motor it is highly. desir-

.abla that the operator inay absolately con-

frol the same as to its speed and direction of
movement—that is to say, to go ahead or to

reverse—with the smallest number of parts 120

t0 be handled, and I have in this invention
devised controlling means for the vehicle by
whieli it is not only steered but governed an

to its speed and its forward or backward

movament, said controlliuy means requiring 11
for its operation ounly one of the operators
hande. The motor herein shown is & steam-
motor, comprising a boiler M and a hood or
jacket M', Fig. 1, surrounding the oylinders
and valve-chests of the engine, which Iatter is 13¢
mountsd on tha boiler, and the getieral con-
struction and arrangement of the parts of the

.boiler and engine or motor proper may be and

are substantially as shown and described in _



" valve itself (aot shown au - .which may be of .
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ayapplication referred to, and while a steam-
moter i3 herein shown for furnishing the pro-
pulsive power of .the vehicie -it will be obvi-
ous that any other suitable motor may be
used without departing from the spirit and
seope of the invention. S

- Referring now to Fig. 1, tho ateam passes
from the steam-spheeof the boiler by pipem®
to a throttle arranged within a shell or chest
m*, and from the throitle the steam passes to
the valve-cheats by a pipe ¥®.  The throttle-

any desirable vonstruction} has its atewm ¢ ex-
tended through the chesat m:!! and-jointed to
an srim 1"of & roek-shaft 2, having its bear-

-.ings in one of the transverse motor-supports

20

35

MX, to be heréinafter described, the said rock-

sbaft having alsg a downturned arm %, con-.

nected, as Is shown in Fig. ¢, by a link {* with
an arm ¥ on a long shaft 1% having at its.in-
ner end a bearing at ¢, Fig. 1, and at itsouter
end a pinion #’, fast thereon, the shaft pass-
ing through the divided supporting-arm %,

" . (see Fig. 10,) depending from ~ collar %,

through whick the steering-head. H passes

_ loosely, retaining-rings {“ being secured to
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the head above and below the collar £ to

prevect vertical movement of the collar rela-
tively to the steering-head, the pinion # be-
ing showwu as fast on the shaft between the
parts of the supporting-atm ¢*. Inasmuch as
there ig & slight swinging movement to the
lowar end of the stesring-head, I prefer in
order to aveid any twisting or oramping of
the speed-controlling rock-shaft {f to have
the bearing {*swivel-mounted.  The steering-
head opposita the pinion £ is cut away at one
side, a8 at k", and inside of the head, pref-
erably opposite said opening, a4 best shown
in Fig. 10, I have secursd & plate 5%, having
intorned ends 7', which are recessed at their
outer enis to partially embrace a shafi HE,
extended part way throagh the straight por-
tion of ‘the steering-nead H and concentric
therewith, The parts h¥ form upper and
lower bearings for an exteriorly and coarsely
threaded sleeve b5, (shown separately in Fig.
13,) the shaft H® passing through the slesve,
‘being lopgitudinally movable thersin,butcon:

nected tosaid sleeve K'Y to rotate it by meahs
“of n.splineor key 25, Figs. 11 and 12, entering

asuitablelongitudinal key wayorgroove26in
tha shaft. 'The threaded sleeve h'S passes

- through and engages the similarly-threaded

5§

%Eenii]’gk“of asubstantially-cylindrical bloek -

which is elongated at oriesida,asat 2, Fig.

~.-12,t0extend intoand be guided by the opening

>

A" in the steering-head.. The partoftheblock
extended through the opening in the head is
shown heréin as provided. with a récess to re-

eeive: a lug 1'% on' a two part collar A% 2%, -

~_whieh loosely surrounds the steering-head,

- and’on the part 7% of the collar are formned

a serles of 16ng ‘curved rack-teeth A2, with
g

through rotation of theshaft H? the threaded
ve-h'®is rotated in 6ne or the other.direc-

&5 N;h‘ieh{t,he feeth of tha plnion #* mesh. - Now

tion the block A" will be raised or lowered,
and thereby the segmental rack-teeth A% wiil
be raised or lowered to thereby rotate the
pinion # in onse direction or the other. .Such
rotative movsment of the pinion more or less
rotates the shaft {° apd through the connec-

tions described operates the throttle to open
or closs the.same or move it to some inter:

mediate position. The long rack-teeth pro-
vide for continneuns engagement with the
pinion f when-the steering-head is partially.
rotated, and the collar A® A% is made in two

-parts for greater convenience and ease in as-
sembling the various membars of the mech-

anism.  When the ghaft H° is moved Jongi-
tudinally, the threddad sleeve ' will uot be

-rotated, and conseguentiy the vertical posi-

tion of the block A will not be alterad. .
The and of the overhanging arm H' is pro-
vided with & bearing-cap H* for a rptatable
and longitudinally-movabla shaft or rod HS,
provided with s suitable handhold or grip
If’, the inner end of the member II® having
an enlargement 23 to suugly fit the interior
of the overhanging arm and to guide said
member H*® in its rotative or lpngitudinal
movement:; Between the member H°and the
upper end of the shaflt HE, which latter is also

provided with an enlargement 24 to guide it

in its movemants, {see Fig. 7,} 1 have inter-

‘posed a flexible connection which will con-

form to the enrvature of the steering-head,
whileit will trapsmit rotative orlongitadinel
rmovement of the member I1¢to the shaft HS.

Iu Fig. 7 the connection is shown as & flexible

shaft H, attached at its ends to the slide-rod
H? and the shaft H® respectively, eaid flexi-
ble shaft being ‘composad of 4 series of con-
ieal apirals wound in opposite directions, and,

a8 best shown in Figs. 8 and 9,four such api--
-rals are shown, 16, 17, 18, and 19, the spirals.

18 and 18 being wound ir one direction and
the spirals 17 and 18 .« the opposite divection,
80 that when the flexible shaft thns formed
ig turnad in one direction alternate spirzls
will be tightened and the intermediate oneg
expanded, and when turned in the opposite
direction the previously-expanded spirals will

bg tightened and the previously-tightened.

cnes expanded. A wvery sttong; serviceabls,
and flexible shaft or connsction is thus pro-
vided, and it conforms iiself readily to the

curyaturo of the steering-head between the

upright portion thereof and the overhanging
Arin, ’

It will be obvious that the operator by
grasping the handhold H eannot only swing
the overbanging arm of the steering-head to

the right or left to steer the vohicle, but
hecan at any point in the lateral pathof
 movement of the arm rotate the alide-rod HS

by a torn of his wrist to thereby effect rota-
tive movement of the upright shaft H® apd

-through the connections hereinbefore de-

acribed open or close the throttle, aecording
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to the direction of rotative movement, or ad- =

just the throttle-openiag between opening
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and closing to thus govern absolutely and
instantly the speed of the motor, and conae-
quently that of the vehicle, at all times. - In
the counstruction herein shown rotative move-
ment of the slide-rod to the right will cut off
the steam from the motor, while movement
to the left opens tlie throttla. _

It is convenient to provide means for auto*
matically applying the brake when the steam
is shut off from the motor, and to effect this I
have mounted a brake-controlling ecylinder
% on the vchicle-body, Figs. 1‘and 7, con-
necting the piston thereof by a rod * with
the foot-actuated Drake-controlling lever 9.
The cylinder is provided with a suitable
valve-chest %%, connected by & pipe ¥ with
the steamn-space of-the boiler and having an
exhaust b*. Reforring to Fig. 4, the valve-
rod b is connected to onearm of a bell-crank
lever b%, (shown in dotted lines;) the other
arm of the lever being acted upon by a spring.
5% to normally retain thée partsin the posi--
tion shown in said Fig. 4. A link J™ is at-
tachod by a slot-and-pin connection to the
spring - controlled arm of -the lever 1™, the
other end of the link being jointed to a rocker-
arm L™, fast on the rock-shaft {5 . When the
latter is roiated in the proper direction to
shut off the steam from the motor, the valve-
rod U™ will be moved to adit steam to the
brake-cylinder 7 to thereby set the Lrake,
and when the rock-shaft {* is turned to open
tho throttle the valve-stom 1™ is moved to
permit the escapo of steam from the brake-
eylinder to thereby release the brake.

In Fig. 14 I have shown amodified form of
flexible conncction bétween the slide-rod J*
and the shaft 115 said connection comprising
a series of links 66, connected to each other
by gimbal-joints at 67, to pernit the rotative
movement of said connection and also tlie
adaptation theveof to the curvature of the
steering-head, the end links of the conneec-
tion being attached, respectively, to the slide-
rod 1I° and shaft 115 .

In order to effecet complete control of the
vehicle, it is alsg.uecassary that the operator
should be able to at all times reverse the di-
rection of movement of the vehicle, not only
to avoid-accident, but also to provide for
backward movement of the vehicle at times,
In-my present inventiou 1 control sn‘ch for-

: ‘vehicle
by longitudinal movement of the slide-rod
1% and it therefore follows that the direc- ]
tion of movement of the vehiele is under the
absolute eontrol of the operator’s handy and
not only that but at any point in the path
of movement.of the overhanging arm in the
steoring-head, so that whether the vehicle is
going on a straight lino or on a curve it may
be started, stopped, or its direction of move-
ment reversed instantly and at the will of the
operator. ~, :

Tho main erank-shaft M'?of the motor, Fig.
1, is connected {o the-valve-shaft M!S, and

652,040

stance, as shown in United States Pa.ten-t..N'o.

of rotation of the main and valve shafts will
be reversed. A bracket m*¥ is shown as
mounted on the lower portion of the boiler
and has fulerumed thereon at m' a bell-

ed with the reversing devioce for the motor,the
other arm beiiig connected by a link m*® with
& rocker-arm mf on a rock-shaft m*, sup-
parted at one end in a bearing m* on the

the rack-shaft having its bearing in ears m*’,
(see Fig. 20,) forming part of a collar m*™,

the bottom of the vehicle-body and held in

secured to the_head.  The ears m*" project
laterally.from the head, as clearly shown in

ed on the rock-shaft, as by a set-screw 1™,
Fig. 20,
extended, segmontal, and bifurcated end m*,
Trigs. 19 and 20, extended part way into the
steering - head through an opening 39 made

a slaove m®, rigidly secured to the lower end
of the shaft II® by a suitable.set-screw m®s.
The collar m*, surrounding the steering:

89 in the steering-head to permit free play of
the rocker-arm m™,
II¢ is drawn outwardly by the operator the

m® the latter will be rocked to turn the shaft
m® in the direction of the arrow 45, Fig. 20.
By reason of the extended bifurcated end of
the rocker-arm m* the rounded portion of

gagement with the segmental portion m™, no
matter how much or how little the steering-
head may be turned on its vertical axisin‘the
steering of the vehicle, ' ’

tervening connections reverse the direction

ahead ” position of tite slide-rod being shown
in Figs. 1 and 7. . -
provide coutrolling means for a vehicle where-
by the latter is steered by a tontrolling mem-
,bor movable in a Iateral path ard to reverse
-the motor or control the apeed of thu vehicle
ateering member by or through different
movements of the hand of the operator in said
path.

ns tubes flattened at.their ends, asat £, and
bolted or otherwise suitably secured to the
side bars, the transverse braces being con-
nected near onesidoof the vohicle by a brace-

by means of a suitahle device—such; for fa-

barf%.. Uponthe cross-bars f*! and brace f**

478,022, dated June 28, 1802—the direcfion

crank lover mi*, one arm of which s connect- -

loosely surrounding the steering-head bLelow

place thereon by retaining-rings m*, suitably -

rocker-arm m*, havinga la.temllz- ‘-

- hoad, is also cut away opposite the opening’

the sleeve m® will at all times remain in en--

The outward movement of the sl.i(1e~M.‘Il', »
hereinbefore referred to, will through the in-

of rotation of the wotor, the normal or *““go--

70
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boiler, as shown in Fig. 1, the other end of - -

80, -

8s

Fig, 2,and between said ears is fixedly mount- '

therein to engage a ball-like portion m®.of

95

Now when the slide-rod

shiaft 11* will be lifted, and through the jofat °
between the sleeve 1% and.the rocker-arm -
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So far as I ain aware it is bLroadly new te
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at any point in the path of moveinent of the . '

12 .

Referring to Figs. 3 and 4, the side bars /¥
of the vehicle-body have migidly attached-
thereto transverse braces /!, preferablyinade-

130
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1 have mouated brackets > and f*, the hori-

zontal foot of emch bracket Lieing secured to

its supporting-bar by snitable seraw-bolts, az

78, extonded throogh holes in the brackets.
5 The upturned flanges 77 78 of the several

brackets are corved to embrace the boiler-

shiell, to which they are riveted in any suit-
. able manner. By rémoving the bolts 75 the
bolier and its aitached motor can be removed
bodily from the -ehicle-bady. The motor is
thus supported upon the vehicle-body to move
therewith, and it is preserved from shock and
Jar by the body-springs, and, asshown inFig,
1, ths motor angd boiler ars located under the
central raised portion of the vehicle-bedy, and
the parts are so compactly arranged that the
bettom of the boiler extends but slightly be-
lsw the vehicle-framé uhder normal condi-
tions. o .

Inasmuch as the rear axlo is considerably
below the plane of the vehicle-frame and in-
asmuch a8 I desireto connectthedriving-shafs
of the motor s directly as possiblé to the rear
driving-shaft of the vehicle without extend-
ing any of the motor mechanism unduly be-
low the vehicls-frame, I have mounted the
" motor on the boiler at an ineclination to the

vertieal axis thereof to thereby bring the mo-
.tor erank-shaft M2into such position that its
ongitudinal ayis, if extended, would inter-
seet the longitudinal axis of the compound
driving-shaft. . Thisarrangement of the mo-
tor ralatively to the boiler is clearly shown in
Fig. 1 o

Tnasmuch ag the motor is mounied on the
spriag-supported vehiels-body to move there-
with and ths driving-axle is mounted upon

and to move with the vehicle-frame, it i nee-
essaly 1o provide such & ecennection bstwasn
the erank-shaft of the motor and the driving-
axle a3 will permit such relative movement

-$+]
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of the vehiecle-body and vehicle-frame with-

outstrainingordistorting the parts, In other
words, the conneotion must possess 2 certain
fioxibility not only fransverseiy, but in the
direction of ifs length, while at the sawms time
affording & positive connection betwesn the
motor and driving-axle. The conneetion as
herein shown comprises a shaft o, forked at
its rear end, a8 at ¢, to receive a pivoi-pin o?,

on which is rotatably mounted 2 sleeve of, -

having Ings of at right angles to the pivet &
and extended into the forked or bifurzated
end 4" of the pinion-shaft 'S, hersinbefors
deseribed. The other end of the shaft o has
zecured thersto a cap ¢° having ears of,
" through Which & pin o' is exteiided, said pin
having fulerumed thereon likearms of, which
_earry ab their extremities socket members o°
to receive the ball-like ends o™, Fig. 1%, of.
twe arms o', pivoted on & double-headed pin

55

bo

0%, parallel to the pin o, and supported in &.

forging o, the forging being substantially.

65 at each end of the pin 0%, removable caps 0%,

bolh;d to. the {orging, vetaining the'pin iu

yoke-shaped and forming halt of the bearing

place.. The forging o“ is securely aitached
to the motor-shaft M©®.

From the, foregoing deseription it will be
obvious that the connection between the mo-
tor-gshaft and driving-azle can swing at one
snd either about the fuleram o? or about the
fuleramm 2* at right angles theretv, and a see-
ond double or glmbal jeint iz formed at the
otherend of theshafto. By theconstruction
of this latterjoint described the distance be-
tween the end of the motor-shaft and the pin-
ion-shatt b can be varied, as thée pivotally-
mountad arms ¢f and 5 will perinit increass
or decrease of such distanece without at ail
affscting thepositive conneeticn between the
shafts ¥ and o.

TWhile the vebicle-body will tip when & per-
son geis in or ouk and while it will have dif-

7¢
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ferent moversents on its springs relatively 8g

to the vehicle-frame, such tipping or other
movement of the body will in no wise disae-
rangs or disteri the positive conneciion be-
tween the motor and driving-axle sf the ve-
hicle. , C '

. While I bave hereln shown & steam-motor,
it will be obvioua that sny other desired or
saitable form of motor may be employad, and
the connaction betwesn the motor anfl driv-
ing-axie may be substantially the sanie as
hersin shown and described. - So, $co, the
spasd-controlling deovice hersin shown conid
of conrse be gppiied to sny other form of
motor. A, for instance, with an electrie mo-
$or it will be obvions that a rheostat or other

‘resistance devics could by readily arranged
to be opefatad by the speed-controliing de-.

vico hersin shown, :

I bave found in practico that a steam-mo-
tor iz for many reasons very desirable for use
with motor-vehicles, and I have hersin shown
several features in connection with such a
motor which properly apply to its adaptation
for use with motor-vehicles.

The boot F® of the vehicle has therein a
tank ¥ divided by a Gouble transvaerse wall

25
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E#, lgaving an air-space betwsen, snd the
L=

parts of the tank om oppesite sides of the
doenble wall are connected by o pipe having
& suilsble check-valve F® therein, Fig. 4,
which will periais the passage of the water
for the boiler which is to be stored in the
tank from the resr to the forward compart-
ment.  The resr comparitmeni bas monnted
thersin a:preferably eylindrical itank T for
naphthgor other liquid fuel, and the watsr in
tho compartment will mare or less surround

‘or submerge the fuel-tank, aud it will bogeen.

that the tank is romoved a3 far as poszible
from the boiler and that the great body of

water is interposed between the tank and

boiler 4o inersase the safely of the apparatus,

;.. Oné of the principal objections 5 the use

of steam a3'the metive power for motor-va-
‘hicles has herstofore been thé cloud of escap-

‘ing stesm caused by the exbaust, especially

in cold weather; but ¥ bave devised menns
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whereby the exhaust-steam iz so condensed
befare its final escape that there i8 no visible
vapor therefrom even in cold weather, In
this connection it may be stated that in warm

§ or temporate weather the exhaust is hardly
moticeable in my apparatus, even if no con-
densing apparatus is nused; but when the tem-
perature is below 60° Fahrenheit, or there-
about, the formation of vapor increases as the

10 temperatare decreases. The exhaust-steam
- frowm the motor passes by: means of a pipe
m® to a charhber m?, which ig. filled, pref-
erably, with fibrous materlal-—sueh, for in-
stance, as curled hair—to act as a muffier for

15 thoesteam,acting to prevent theescape thoreof
.in distinct puffs and deadening the nolee.
From the mufller the steam {s condocted toa
pipe m%, which, as shown in Fig. 4, may be
arranged in a series of bends on -or boneath

20 the floor of the vehicle-body, the number and
location of the bends depending upon the
longth of pipe throagh which it is desired the
exhaust-steam shall pass. The pipe contin-
ues from the bends and is extended into the

25 front compartment of the tank F¥, where an-
other series of bends ¢*® is formed, profer-.
ably lengthwise of the compartment, from

which latter bends a pipe m*, forming a con-
tinnationof said bends, passes outof the tank.
3o A flexible pipe m%] connected to the pipe m,
leads to a.coupling m™ on the cross-bar a® of
the vehicle-frame. (8eeFig. 23.) The coup-
ling is conteoted by branches m", which sre
carried outwardiy and down st the innersides
35 of the rear wheels B B*, and the exiremities
of these branches, which are in themseives
near the ground, have pteforably applied
thereto flexible sections of pipe m*, which
are carried as closely as possible to the plane
40 of the wheel-bnse. .’)'}‘he exbaust-stoam. pase:

ing through the bends under the floor of the

body is partialiy condenzed and in passing
through the bends m* will be still further
condensed, the heat given ap being abscrbed
45 by the water in the tank, so that the latter
. isheated before it isintroduced into theboiler
.. by a suitable punip. Thus the steam will
have been so condensed that the final escape
at the ends of the branches adjacent the rear
50 wheels will cause no visible vapor. Should
there bo a slight amount of visible vapor in
the coldest weather, it will be discharged so
near the ground that it will mix with the dust
- raised by the wheels and will be unnoticed.
s5 The check-valve I'*® permits; the water to
pass from the rear compartment to the front
compartment of the tank Ir*, but will not al-
low passage of the water in a reverse direc-
‘tion, 80 that the water in the compartment,
6o containing the fuel-tank T will not be heated
to any undesirable degreo.
In warm weather it is desirable to turn the
exhausat divectly into the stdck M™ of the

_ boiler, (see Fig, 4,) and I have accordingly

ds connocted the stack with the pipe m* by &
_branch pipe mi%® a ‘snitable valve m'% con.
trolling the passage of the exhaust-gtenm.

I may conveniently employ a three-way
valve,which will permitall the exhaust-steam
to pass through the condensisg Apparatus for
use in cold weather or to pass entirely into
the stack in warm or hot weather or todivide
the exhaust, some of it passing to the stack
and somne to the condenser, in cool weather.

It is vory desirable that the operator should
know at all times the amount of water in the
tank ¥%, and T have shown a convenient in-

dicating device- for this purpose. A float -

(see dotted lines, Fig. 4) ismounted on a lever
2 within the forward compartment of the
tank and secuved to a rock-shaft p’, extended
through the front wall of the tank -and pro-
vided at its outer end with a rocker-arm p>
A shaft p®is mountedatits rear end in a bear-
ing p*on the vehicle-body, preferably beneath
the_floor thereof, and is supported at or noar
its front eitd in a bearing p® near the dash-
board. At'its rear-end said shaft has fast
thersen a rocker-arm pf connecled with the
recker-arta 1%, and a second rvocker-arm p’ as
the frout end of the shaft has jointed to its
oater end & link p®, which has its upper end
bent over and extended throngh aslotj®ina
vertical seale 1'%, secured inside of the dash-
board, the bent portion of the link being
shaped to constitute & pointer p'? (see I'ig. )
to cobperate wifh the scale. When tho tank
is full, the pointer will be at tho top of tho
scale, and the decrease of water in the tank
will be clearly indicated to the operator by
the fall of the pointer along the seale. -

In Figs. 15 to 18,inclusive, I have shown i

‘modified form of controiling means for the

vehicle, which.will now be described. 'The
vehicle-body is provided with an uprlgitt tu-
bular standard R, having a longitudinal slot

r*, through which is exrended the eycholt »,

the eye of which is thresded and engaged by
the threaded end of a.link 7 extending
throupgh an opening 62 in the floorof the vehi-
cle and connected by a réckér-arm 7* {(8hown
in-section, Fig. 15) with the rock-shaft {4,
{not shown in Fig.'15,) and hereinbefore de-
scribed, forgontreliiug the spéed of the motor.
The steoring-head R* is-supported, as here-
inbefors described, by the staundard R, and
it is free to.rock con its horizonial fulerum »
while rotatable in the ¢ollar®’, said steering-
head having an overhanging arm R’, provided
at ita end with & cap R* which forms a bear-
ing for a tubular sliding member R®, having
& handhold R%.  The member R? has loosely
surrounding it at its inner end a collar %, cut
away at its-top to clamp a longitudinal key
7, attached to the interior of the overhang-
ing arm at its uppar side, said key passing
through a keyway 7 in a eylindrical block 74,
into which the inner end of the member R? is
extended and socured by a screw 7. The
collar  is located Letween the block and a
ring *, fast on the member R% Fig. 18, 80
that when the latter is drawn out or to the
right the block, collar, and ring will move
with it, the collar having cars 7° extended

‘
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through & longiiudinal slot or opening 7% in

thoundersideoftheaverhangingarm. When
the gliding member E? is iy the position
ghown, the block 1% is beyond the key 4, and

~when. fully drawn ous the bloek will be be-

yond the other end of the key, so that the

member R® can when in either extreme posi-

tion ba rotated in the slasve %, The ears #F

of the sleeve hgve pivotally conunected with-

them one member 7% of a sccket, the other
wmember v, Fig, 16, screwing thereon and

adepted te incloss the ball-like end 7 of &-

eennscting-red r' forked at its lower end to
engage fulerum-studs 7% on a collar 717, sur-

reunding & long sleeve RS, logsely surround-
For convenisnce in ap--

ing the staudard R.
plying the sleeve to the standard I make it
inhealveslonyitudinally separshlo and thresd-
ed a* r5.and »* to receive retsining-collars
7% 7 whick hold the parts of the sleeve in
place. The sleave has a boss 7% thereon,
through whieh the eyebelt » Is extended and
held in place iy & suitable nut 7%, the sleeve
being long encogh te cover the slot »* in the
standard whether the sleeve is moved up or
down. By drawing the sliding membear R?

- out relatively to the overhanging arm R’ the
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sleeve R® is raised, and with it the link 7', to
thersby operate the reversing mechanism of
the motor. When the parts are in the posi-
tion shown in Fig, 15, the motor would bs
resdy to go ahead in accordance with the pres-
enf constructicn.
portion is provided with an elongated bearing
w for a rock-shaft ', having & keyway w? to
bo entored by 5 fin 7®on the end of the block 7%,
through which the shaft passes into the slid-
ing member R% At its onter end beyond the
bearing w the shaft has a crank-arm 1* fast
thereon, the crank-pin w® entering 8 eam-siot
winthe head of 2 vertically-movable rod w¥in
the steoring-head, connscted at its lower end,
ag doscribsd aud 23 shown in ¥ig. 20, with the
shaft m*, whieh controls the speed of the mo-
tor. - Rotative movement of the slide mem-
ber R® will, acting through the bloek r%, rock
the sbaft 1w’ to thus regulate the speed of the
motor, and as the member R¥can be rotatively
maoved only when in extreme pegitions, for-
ward or back, it follows that regulation of
the speed of the motor can only be effected
when the motor is going ahead or backward.
When it i6 desired to change the direction of
rotation of the motdr, the member R must
be rotated to shat off the motive power first,
thareby bringing the keyway 7*in position to
admit the key r¢, the ends of the latter being
preferably rounded to facilitate its entrance
into the keyway. The cam-slot w?®is shaped
to deprsss the rod ' when the pin w® engages
the horizontal part thereof in turning to the
right viswing ¥'ig. 22. Ibave provided means
for sotting the brake when the power of the
motor is shut off, the siem b% of the control-
ling-valve for the brake-cylinder % being eon-

neeted with the short arwn s® of g bell-crank:

lover, Fig. 15, fulernmed on a brackets®. - The

The arm R’ in the bent.

long arm 5'° of the lever is connected to the .
lower ond of s link $", extended upward near
the steering-head and having a cam-slot 3% 20
in its npper end, through which the wrist-pin
w iz extended. This caim-slot is arranged
reversely to.the slot 0%, so that when the rod
w7 is dapressed the pin w® will simpiy travel
in the downcurved part-of the groove s'*and 75
the brake mechanism will remain inoperative.
When the rod w7 is raised as far as it will go
by the wrist-pin, further movemeat of the”
latter to the left will be.in the downeurved:
part of the slot wf, not effecting any change 8o
in the position of the rod; but at such time
the straight part of the slot 5! will be acted
upon by the pin to thereby depress the link
s'?and operate to set the brake.. Tls-carved
portions of the two cam-slots ars concentric 8g
with the circular path of the wrist-pin.

In this invention I have shown the rotative
movement of the sliding member of the ve- .
hicle-controlling means as adapted to govern_
the speed of the vehicle and the losgitudinal go
moverment of such member to govern the di-
rection of moyement of the vehicle either for-
ward or back,.either or both of said move-
ments being offected by the operator while

the overhanging arm of the steering-head is g¢5-

at any point of its gingle path of movement;
but it will be obvious that the speed may be
controlled by longitudinal movement and the
roversing mechanismy by rotative movement

of the sliding member carried by the steer- oo

ing-head and forming a part of the vehicle-
controlling means, 8o that my invention is
not-restricted to either construetion; noris
my invention restricted to the precise con-

struction, arrengement, and operation here- 10§

in shown and deseribed, for the same may be
varied in different particulars withoutdsepart-
ing from the spirit and scops of my invention.

- Inasmuth ag it is desirable te vary the

power of the motive mechanism at times—as, 110

for instance, whea traveling in hilly conn-
try—far greator power is cbvicusly necesaary

-when mounting & hill tiar when ruaning over

level ground; and by the mechanism herein

shown the speed of the vehiele may be varied 115

without necessarily varying the speed of the
motor. Of courss the, increase of power is
effected at the expense of the speed of the ve-
hicle, and vice versa; but the constant change

of motor-speed is obviated by the power-va- 120

rying device. In Fig. 2¢1 have shown such
device /s introduced into and forming a part
of the powor-transmitting conuections be-
tween the motor and the driving-axie of the

vehicle, the shaft o, Fig. 1, being shortened 125

to admit the introduction of the said device
between the pinion h'® and the joint connect-
ing its shaft b with shaft 0. Referring to
Fig. 24, the shaft b is shown as made longer

than in Fig. 1, passing through a bearing b'®, 130 .

which may form a part of or be attached to -
the bracket B?, a bevel-gear b'® being rigidly
secured t0 the said bearing b'™. A similar
gear U'® is keyed to 2 shaft B®, which latter
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10

is shown as cored out to receive the end of
the pinion-shaft b, the shaft B heing con.
nected to ithe motor in place of the shaft o,
Fig. 1, ov it may be connected with the roar
ond of the latter shaft by a joint. A spider
b'® is rotatably mounted ou saaft &', betweon
the bevel-gears 5! and b'® said spider, as
herein shown, carrying studs 5%, four in
number, on each of which is rotatably mount-
ed a bevel-pinion 3%, A disk U'™, adjacent
the back of the gear b'®, hasan annular flange
1" which passes around the outer ends of
the pinions %, the studs '™ extending
through the flange, the laiter being secured
thereto by suitable bolts 123, so that when
the gear D'®? is moved longitudinally of the
shaft B® the disk, spider, and pinions will
move in unison.therewith. The hub of the
bevel-gear 1'®-is enlarged interiorly to re-
ceive the hub of a cluteh membor C%, sur-
rounding the hollow end of and aitached to
the shaft B* in soitable maouer to rotate
therewith, sald clutch momber having & se-
A
second clitch member- C% is secur~d to the
shaft 0¥, between the spider wi.l the gear
0", said member having inturced projections
c%, which ontercorrespondingly-lceated holes
b'® in the spider 1'%, the holes snd the pro-
jections on the two clutch members being
located inlike circles on the respective parts.
Now with the parts in the position shown in
Fig. 24 rotation of the shaf{t B* carries the
bevel-gear U'™ around with it, eansing axial
rotation of the pinions D'® on their studs,
and as the fixed bevel-gear '™ meshes with
said pinions-they wiil cause the spider 1'% to
rotate at one-half the speed of the shaft B¥.
Through the clutch member C% the spider
transmits its rotation to the shaft 1'® and at
the sama speed, so that differential speed of
shafts B® and DY is effected. If, howevey,
the gear b1 is moved on the shaft 3% to tha
left, Fig. 24, the pinions ' will be disen-
gaged from the fixed gear V3" and the spider
will be moved toward the cintch member C%
until the projections ¢® thersof enter the
holes U™ of the spider. Such movement -of
the spider will not disconn=ct it from the

; eluteh membéer C* becawse of the length of

the projections ¢*, and thus the spider. acts
to connect said two cliiteh mambers, and they
will rotate together and at the same speed.
It therefore follows that the shafts D™ and
b3 will rotate together and at the saine speed,
each clutcli member being connected to rotate
with its particular clutch member, as de-
scribed. The hub 0% of the bevel-gear
is shown as provided with an annular groove
b2 to receive lugs on & controlling-lever, as
LY3, or other device, by which the mechbanism
iy be controlled by the oceupant of the ve-
hicle.

From the foregoing it will be clear that
while the speed of the motor may be con-
stant, driving the shaft B¥ at aniform speed,
the pinion-shaft L’ may be roiated at the

052,040
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same speed as or wmore slowly than the shaft

B%, thus providing for vsriations in power

as desired. |
The construction illustrated is simple and
strong, and one shaft tends to support and
strongthen the other; but it is not necessary
to,make one shaft enter the other, and con-
sequantly I do not restrict myself to the con-
struction shown herein.
- Having described my invention, what I

_elaiin, and desire to.secnre by Letters Patent,

g .
1. Iun & road-vehicle, propulsion devices,
steering, speed -regulating, and reversing
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mechanisms, & manualiy-operated controller

for the.vehicle, controlling means intermedi-
ate said manual controller and said mechan-
isms, said controller having a main swinging
movement and auxiliary independent rota-
tive and longitudinal movements, whereby
the several mechanisms are governed as to
thoir oparation by the different movements
of the sontroller. _

2. In @ xosd-vehicle, propulsion devices,
steering, speed - regulating, and reversing
mechapisms, a eommon, manoally-operated
contrgller for the vehicle, operating connec-
tions between tho controller ard said mech-

‘anisms, the eaid controller having a lateral

movement to stear the vehicle, and also hav-
ing anxiliary independent rotative.and lon-
gitndinal ‘movements in the path of Interal

‘movemaent, one of said auxiliary movements

governing the speed-regulating mechanism,
the other auxiliary movement governing the
reversing mechanism, )

3. A rond-vehicls having steering and pro-
pelling mechanizma, speed-regulating and
reversing devices for the latter, aud control-
ling means fov the vehicle, including & man-
ually-operated member laterally mavable in
a single path to steer the Vehicle, said mom-
ber being also capable of rotative and longi-
tudinal movement in and at any part of said
path, £ vary the speed of aund to reverss the
direction of mmovement of the vehicle,

4, In aroad-vebhicle, propelling mechanigin

.and devices for-regulating the speed of and

roversing the same, and steering mechanism
for the vehicle, including a steering-hend,
ecombined with a hand-actuated controlling
member, & support therefor rigidly mounted
on =aid head and movable latorally by corre-
sponding movement of said member to steer
thoe vehicle, said controlling member having
also twoindependent anxiliary movementsin
the plane of said suppoit, and connections

between gaid memberand the speed-regulat-

ing and the reversing devices, tp operate the
said devices by the auxiliney mmovements of
the controlling member to thereby regulate
the speed and reverse the direction of move-
ment of the vehicle, }

5. In a road-vehicle, propulsion devices,
steering and braking mechanisms; a steering-
lever constricted and arranged to be moved
in a lateral path to steer the vehicle, a han-
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dle mounted on said stesring-lever, and eon-

trolling means intermediate said handle apd

the propulston devices snd braking mechan-
ism, spid handle having a plurality of auvxil-
iary movements o independentl y control the
propulsion devices and braking mechanism.

6. Inaroad-vehicle, propolling mechanism,
gpeed-regulating and reversing devicesthere-
for, a hollow steering-head for the vehicle,
havipng an overhanging avm at ity upper end,
& rotatable and longitedinally-movable mom-
ber mounted in said head, independent con-
nections between said member and the spead-
regalating and reversing devices, s hand-con-
troller carried by the overhanging arm and
adapted to bLe rotated and longitudinally
moved, and connected with said member, to
operabe the latter in conformity with the move-
ment of the kand-controller.

7. Ina road-vehiele, pr opelling mechanism,
speed-regulating and reversing devices there-
for, a steering-head for the vehiele, and & jwo-
partoverhanging arm on the head, one of ssid

partabeing rotatably and Iongitudinally mov-,
able relatively tothe other part, combinsd

with independently-operativeconnections be-

tween the speed-regulsting and reversing ds- |

vices and ths relatively-muvable member of
the overhanging arm, o be controlled by
movement of the latter. )

8. In a road-vehiele, propelling mechanism
having speed-regulating and reversing de-
vices, a steering-head for the vehicle, havmg
an overhanging arm-adapted tc be swung
lsterally, & rotatable, manusily-econtrelled
member nmiounted to slide longitudinsily on
said arm, connections between said member
and the speed-regnlating device, to operale
the latter by rotation of the member, and
c¢onnections between the latter and the re-
versing device, to be operated by & longitu-
dinal movement of the said manually-csu-
trolled member. '

9. Inaroad-vehicle, propellmg mechanism,
gpeed-controlling and reversing means thore-
for, steering mechanifim including a steerisg-
head, alaterally-movable, mauusliy-oporated
controller mountedon said steering-head, and
adapted to be longitudinally and torsion&ily
movable relative thereto, and indespendentiy-
operative connections between the controlier
and said speed - controlling and reverging
means, the controller being movable la.temliy
to steer the vehicle, longitudinally at any

pomt in itg 'ateral path to operate thfe revers-

" log mechanism, and torsionally at any point

6o
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in said path to _nctna,te the speed-controlling
moans, to thus start, stop or vary the spﬂed.
of the vehicle while moving either forward er
back in any direction.

10. In a road-vehicls, propelling mechnni

ism, a ‘reveraing device therefor, steering
machan\ism, a two-part overhanging extsnsi-
ble arm connected with said stesring mech-
anism and movable laterally in substantisily
a single piane, to steer the vehicls, the ex-

i

tensibla portof saidarm being esmngoted with
said pmpanmg mechanism and revervsing de-
vice aud opersiiveindependsntly at any polnd
in the path of latoral movement withont de-
parting therofrom, to control said propeliing

| mechanism ard ms reversing devica Togpac-

tively.
11, In a road-vehicle, propelling mechans

ism, speed-regulsiing and reversing menns j

therefm', braka mechanism, steering meehmnw
ism %0 ateer the 'vehicle, a latewallynmewa@m,
extensible hand-controller, gnd sonnéetions
between it and aaid braks s ‘!teemng mech-
anieme,epeed-regulating and raversing maans
‘e%pechve]y said hand - coniveller being
adapted to be swong laterally to steor tho ve-
hiele and 0 be mowd len(’wuﬁxm‘iiy and ré
tated at any polnt in its lateral path to opor.

ato thespeed-regulating and reverting menng, |
to thereby start, stop and control the gpead-

and reverse the movament of the vehicle, one
of the latter two movements conirolling the
spesd and the other the reversiag and pro-

pelling mechanism, prolongstion of one of

ducth movements alao operating the brake
mechanism.
i2. In s rosd-vehicle, propelling mechan-

79

ism, speed-roguiating and mverﬂmg MOsRS .

therefor, stearing mechanism to steer the ve-
hisie, & lateraliy-movable, extensible, rotata-
ble ba.nd-o@ut"uller, aiid sonneptions i’;e%we

it and said steezing mechanisim, apeed-vegu-

lating and reversing meoans, ?esgzecilvely, said

hand-consroller bmng sdapiod to be swang
latorally to steer the vehml@, and to be moved
longlbudmsslly and rotatdd at any polat in ita
ateral path, to operats the speed-regu?at{ng

,and reversing means, (o theraby atart, atep,

congrol the.gpesd and reversa the movement
of the wehicle, ons of tha latter twe move-
monts eontrolling the speed sad the other ro-
versm the pro elhng raachanism,

B & TOR vehicls, propelilng mechan-

'mm amo meanaforcontrolilng thesame, ateer-

ing mechaniam, s Iaterally-movable, oxtensi-
ble, rotatable hand-actusted controllor son-
nested with said siecering mechanism snd

adapted to be swurg laterally to gtosr the ve-

hicle, connections batween sgid hend-com-
trolier and'said pmpulsion-eemmm nE nesns,
wherebhy o longitudinal or rotalive movemens
of said hand-controller .ai sny point in ite
path of latergl movement wiil operals said
propulsion - controiling means and themby
stnrs aiop, reverse and vary t,he specd of the

3 ve‘hicle

14, In a road-vehicls, wheels, a body yield-
ingly conuected therowith, steering mechaun-
ism, inciuding & steering-head, s support for
the latber; on said bedy, provided with & bear-

' ing in, which the head is rotatively suspended,
-8aid bearing also providing = felcrum on

which the head is adapted to rock.

15. In'a road-vehicle,wheels, a body yield-
ingly conmecied therewith, n steering-head,
a support therefor carried by the body, and

g0

]

=

‘10§

30



20

3o

ot
wy

40

45

50

55

6o

65

12

a connection between aaid support and head,
whereby rotative and rocking movement of
the latter i permitted and provided for.

iC. Ina road-vehicle, steering and running
wheels, a body '{ieldingly connected there-
with, a steering-head supported by the body
and capable of rotative and rocking move-
ment, and means independent of the body
and intermediate the head and steering wheal
or wheels, to position the lower end of the
steering-head and miide the vehicle through
rotative movement of the head, while per-
naitting the latter to adapt itself to relative
movement of the body and wheels. -

17. 1n a road-vehicle, wheels, a body yield-
ingly connected therewith, steering mechan-
isin, a rotatable stexring - head suspended on
said hody and having a rigidly-attached foot
atitslower end,a vertically-movable fulerum
for said foot, and a vertically-movable con-
neetion-between theeccentric end of said foot
and said steering mechanism,

18, In a road-vehicle, wheels, a body yield-
ingly connected therewith, & rotative steer-

s ing-head carried by the Lody, & positioning

device for the lower ond of the head, inde-
peudent of the body and providing a verti-
cally-movable fulerum about which said lower
end of the head moves, steering devices for
the vehicle, and counectious between said de-
vices and the head, whercby rotative move-
ment of the latter will operate to steer the
vahiela. i

12. Ir aroad-vehiele, steering and rnnning
wheels, a body “yieldingly connected there-
with, a rotative steering-head carried by the

-bedy, a positioning device for the lower end

of the head, independent of the body and
providing a vertically-movable fuleruin abont
which said lower end of the head moves, and
a connection between the steering wheel or
wheels and the lower end of the head, sccen-
trically attached thereto to operate the steer-
ing wheel or wheels by rotative movement of
the said head. .
20. In a road-velicle, wheels, a body yield-

ingly connected therewitl,a rotative stoering- |

head supported on the body and having a
rigidly-attached foot at and oppositely ex-
tended from its lower end, & radius bar piv-

oted on the steering-axle and jointeda at its |
free end, to one extension of the foot, to pro-

vido & vertically-movable fulerum therefor,
and an operating connection between the
steering wheel or wheels and the Iaterally-
movable oxtension of the foot.

21. In a road-vehicle, wheels, a Lody yield-
ingly conmnected therewith, an axle, wheel-
spiudles pivotally mounted thereon, an arm
sot at an angle on each spindle, and & eross-
rod connecting the extremniities of the aaid
arms, combined with a rotatable steering-
head having at ite lower end a rigidly-at-
tached foot, a supporting-bearing for said
head, mounted oa the vehicle-body, & posi-
tioning member connacted with and provid-
ing a vertically - movable fulerum for said

852,040

foot, and a connection between the cross-rod
and the foot and attached thereto eccentric-
ally to the head, to rock the wheel-spindles
by movement of the steering-head snd at-
tached foot on their said fulerum,

22. In aroad-vehicle,a main frame, a body
connected therewith by springs, an axle, &
horizontal pivot conmection between said
axle and frame, steering devices carried by
the axle, n steering-head mounted on the
body and having a rotativée and rooking
inovement relative thereto, connactions be-

tween the steering déviees and ke head, to.

operate.the foriner by rotation of the latter,
the lower end of the head being fulcrumed
on the axle by a radius-bar, whereby relative
movement of the body, fraine and axle is per-
nitted without straining the head or its con-
nectiotis. . .

23. Inaroad-vehicle, & main frame, a body
counected therewith by springs, an axle, a
horizontal pivoy connection betweon said
axle and frame, a steering-head connected
with the body to move therewith as said
body movds on its springs, a foot rigidly se-
cured to the steering-head at its lower end,
said lower end of the head being fulerumed
on the axle, steering devices, and connec-
tions between said devices and the head, to
guide the vehicle by rotative movement of
the head. .

24. In a road-vehicle, wheels, a body con-
neeted therswith by springs, an axle, steer-
ing devices mounted thereon, a rotative ateer-
ing-head carried by the body, a rigidly-at-
tached foot at the lower end of and frans-
verse to the head, vertical pivot members lo-
cated at the ends of and atlapted to rock in
unison on the foot, a radlus-bar mounted on
the axle and connected with one of said pivot
members, and a counecting-rod between the
other pivot member and the steering devices,
jointed to the latter, tho radins-bar position-
ing the foot and forming a fulerum therefor
adapted 1o rise or fall with the movement of
the body. !

25. In a road-vehicle,wheels, a body yleld-
ingly connected therewith, steering devices
for the vehicle, a rotative steering-head car-
ried by the body, a rigidly-attached foot on
aud transverse to the head, a radius-bar
jointe? at one end to ome end of the foot,
and jointed at its other end to a relatively-
fixed support, and & rod jointed to the other
end of the foot and connective of said foot
and steering devices and jointed to the lat-
ter, the radius-bar positioning the foot and
forming a fulcrum therefor adapted to rise
or fall with longitudinal movement of the
head. S

26. In a road-vehicle, wheels, a body eon-
nected therewith by springs, an axle, steer

‘ing devices mounted thereon, a rotative

steering-head carried by the body, a rigidly-
atiached foot at the lower end of and trans-
vorse to the head, vertical pivot members
Iocated at the ends of and adapted to rock
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in unieon on the foot, & radins-bar mounted
on the axle and conneoted with ons of gaid
pivet. members, and s counecting -rod bs-

“$ween tho othier pivot member and ths steer- |

g ing devices, jointed to the latter, the radiva-

- bar positioning™ the foot and forming » ful-

crum thersfor adapted torise orfedl with the

movement of the body, and. dust-eaps be-

tween said pivot members and the'foct, and

10 between the radins-bar, connecting-red, and
sald sttached pivot members.

27. Asteering-head for road-vehicles, hav-
ing & transverse fool rigidly atiached to its
lower end, and connected pivot members lo-

15 cated at the endsof and mounted on the foot
and adapted to rock in anison therson, said
pivot members baing parallel te each other.

.28, A gtecring-head for road-vehicies, bav-

- ing & transverse foot rigidiy atiashed to its
g0 lower apd, and connected pivot members lo-
cated at the ends of and carried by the foob
and adapted to rock in unison therson, said
pivet members being parallel to each other,
and dust-caps interposed between the ends

25 of the foot and said pivet members, and slso

" &b the ends of each of said pivot members.

29. In aroad-vehicle, a main frame, abody
-connected therewith by springs, an axle,steer-
ing devices carried thereby, a steering-head

30 mounated on the body and having @ rotative
and rocking movement relative thereto, a rig-
idly-sttached foot on the lower emd of thé
head, & radius-bar connecting the axlé and
one end of the foot, and & cannecting-rod be-

33 tween the other end of the foot and the steer-
ing devices, said radius-bar and connpecting-
rod being constructed and arranged to per-
mit of their partial rotative movemeiit with-

-out twisting or breaking.
40 30, In 8 road-vehicle, a msid frame, a body
conneched therewith by springs,an axle, steer-
- ingdevicescarried theveby, a horizontal pivot
connection between the {ramo and axle, &
rotative steering-head, 2 horizental fulerum
45 therefor mounted on the body, and connec-

tibns between the steering devices and the

head, to guide the vehicle by retative move-
ment of the head. '
3l. In & road-vehicle, propelling mechan-
50.ism, speed-rogulating and revsrsing devices
therefor, a hollow steering-head for the ve-
‘hiole, having an overhanging arm at its up-
per end, a rotatable and longitudinally-mov-
able shaft mounted insaid head, independent
55 connactionsbetween said shaft and the speed-
regulating and reversing devices, a hand-con-
troller earried by the overhanging arm gnd
adapted to be rotated and longitudiumally
moved, and a flexible connection between said
6o ‘controller and the shaft in the steering-head,
to operate said shaft in conformity with the
movementof the hand-controller.
~ 82. In aroad-vehicle, propalling mecran-
ism, speed-regulating and raversing devices
65 therefor, a rotative steering-head having an

overhanging arm at its nppor end, an exter-

nul segmental rack vertically movable on and

earried by the lower poriicn of ihoe hesd to
turn therswith, & plajon in esniinvong ou-
gagement with gald rack and forming o part
of one of the propulsion-contvolling devices,
& hand-controllsr enrried by ths overhang-
ing arm and adapied to be rotated and alse
lougitudinally moved, & rotatabls, longitudi-
nally-movable shaft in the head, o Bexible

conneaction bolwasn the ahaft and the hand--

controller, means {s.transform rofative meve-
meonb of the shaft into vertical movement of
the ravk, to thereby rotate the pinien, snd
conneoticns betwesn the other of sald pro-
pulsion -sontrolling devices and the shafy,
whareby longituding! nsof the latter
will operste aald controliing devics. :
- 33. In & road-vehicls, propelling mechan
iam, spesd-pegniating monns therafor, & rota-

i inz-hesd havingan overbanging arm
8% its upper snd, an sxistual, segmonis! rack
movable ¢n and carried by the lower portion
of the head to tarn therewith, & pition in son-
tinuous engagement wiith the rack and form-
ing a part of seid apesd-regulating means, &
rotatable hand-controller earried by the over-
honging arm, & ghaft monnted in the besrd
snd conunested with and o be rolated by the
hand-controller, and means o transierm vo-
tative wmovement of said shaft into verticsl
wovemeant of ¥ norehy rotate $he

£ the reck b
meshing pition and cperate the epesd-regu-
lating mesus. '

34, In gread-vshizle, » maln frame, anaxle
having wheel-spindles fulerumed o4 its ends,
main and avxilisry horizontal king-bollz in
substantial alinemant and pivetzily conpect-
ing said frame snd sxle, bhraces mounisd on
and extending from the svzilizry king-bols
to or near ¢ the ends of ths axle, an upright
stecring-hosd,opernting connecticns betwesn
said head nnd the wheel-spindles, 8 position-
ing dovi bl s axis and connect-
od with the of the head, and & bear-

ing on the body Im which the head is rots-

tively suspended and providing a fulerumon
which the head is adaptéd {o reck,
35. In a rosd-veblcls, & truss-frame asie

comprising an arshed sompression member

having cntiurned, apright yokes af tho ends
thereef, ‘wheel-gpiudies, pivots thorsfor ox-
touded through ssif yokes, sud a tonsiou
meomber attachsd W the pivobs of the wheel-
spindles. '

36. In » road-vehicls, sule-bearings, the

driving-sxis sompriving & tubeler shafi and
a concentiic gleave, sach mounted in & bear-
ing and baving » rigidly-attachsd whesl, the
shaft extending through the glgeve-bearing,
compensating moachanism conneeling said’
shaft and a

tended th
shaft, to 1
of the ps . v
. 87, In & ruad-vehiels, the mein frame hav-
ing rigidly-attached depending membors &b
the rear end thereof, bearings carried by said

1%

o
&

the wheel-hubs and inbular

¢t longitudinal displacement

i3

membvers, a componnd axlp rojetable in said
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boarings and com
ranged meinbera
mpachv 3y i
snism connec
t.nd an inter

sing K”J,.:C‘GH'!.I"C&H" ab-
H Ay

Jh\ﬂ@'\b}ut
eoutric L
ng for the azls, ad-
jacout a asid m m and rigidly mouated
on tha ’fame, to docresse vibration

88, In & motor-vohicle, driving-whaels, an
axlo eonpeeting thew, s yisldingly-supported
boedy, 3 wotor c'v."‘“*ﬂd theraby above the bori-

zontal plano: of tlhe-said axle, Nu iuciihed”
mein driving-shaft for the motor, substan- |,

tiaily at right angles to the driving-axle, and
a rota t&blb, flexible power-transmitéing con-
peciion botween the axle snd motor-shaft and
in alinemant with tha latter.

39.. 3z s motor-vehicle. Aviving-wheels there-
for, a body yicidingly connected with the
wheels, & moter, comprising & boiler and at-
tached engine, carried by and concealed by
said body, the eagine being attached oxteri-
oriy to the Loiler and atan an"le thereto and
baving iis driving-shatt melmed to the hori-

zonh!, and & rotatable power-transmitting

connection between the driving-wheols and
the enginse driving-shaft and qubotﬂ.nt.mlly in
Mmement with the lattor.

40. Inamotor-vebicls, driving and steori ing
wheels therefor, a main framemounted thera-
e, a body yleld-nﬂly supported on the frame,
a motor carried by the bedy, a rotatabls, floxi-
ble power-transmiiting connection hatween
the motor and ddvnw-wheels and varizble
powerinechanism mouned solel yonsgid son-
nection, to operate upsn and effect.a dif
entinl 10(:9.’91011 betwesn the ends of said con-
neetion.

41, Ina 1'oad—vehicle, a rotatable driv

ing-

axle having a bevel-gear carried thereby, an'

actuamnmbhaﬁ, and a pinion on said shaft in
mesh with said bevel- -gear, an adjustable con-
ical, rolting, side-thrust bearmv for the bevel-
gear, opposite the point of engagoment of the
pinicen and gear, and a relatively-fixed sup-
port for said pinion and rolling bearing, the
gear rotating between the lattor nnd the pin-
ion, the said conieat bearing being mounted
ecceutucany in its support, “te be &Jgust.),l)le
to cotapensuste for wear.

42, In a road-vehicle, & main frama, aroia-
table driving-axle havinga bev avearried
theroon,an netv 0] ng-shafumd apinion there-
on in mesh with said bevel-gear, » support for
said pinion through which the shaft passes,
& conical, rotalable side-thrust bearving car-
ried by said suppors and bearing upon the
bevel-gear opposite the p“ 'm, to prevent rel-
glivo lmex al movement of the hovel-gear and
pinion, and a depending ecnpection botwesn
smé‘ frame and s support and jointed to each.
Ipamotor-vehicle, steering and driviug
x,ia. a main frame, a rotatable compound
carvied thereby, for the driving-wheels,

45

.

258,840

l compansating mechanism connecting theaxle

members, a bevel-gear forming a part of aaid
maehanism, an actuating-pinjon in mesh with
8aid gear, & roliing side-thrust besrinyg for the
bevel-gear, & comimmon yoke-like support for
said pinifon and bearing' mounted on said
fraws and axle, aud a body yieldingly mount-
ed on the frame, combined with a motor car-

ried by the body, and a flexible, rotatable,

_powe“-tmnsmlttmv connection between *he
‘taoter and. the acmatmg-pmlon.

_ 44 Ip a motor-vehicle, a motor, a dnvmm

axle for the vehicle, and power-tmnsmlttuw
connections between them, said connections
ineluding shafts connected respectively with
the wmotor and the axle, clutch mechanism and
speed-reducing gearing between and carried
solely by the shafts, and means to throw said
clutch mechauism iuto operation and render
the red ucmrr-geaunv inoperative, and v1ee
versa.

45. Inasmotor-vehicle, a dnvmv-axle, AMo-
tor and s power-transmitting shaft rotated
thereby, & clutch membér fast thereonm, a
bevel-gedr and pinions intermeshing there.

with, carried by a spider, said gear and spider

being rotstable with the shaft and also mov-
able longitudinally thereof, a fixed bevel-gear
to at times mesh with the pinions, an actu-
ating-shaft to rolate the driving-axls of the
vehxcle, & cluteh member thexeon and means
to disengage the pinions from the fixed gear
and to bring the cluteh members into conper.
ative relatxon and vice versa.

46. In & motor- -vehicle, & motor, a driving:
axle having a bevel-gear nhereon an actu-
ating-pinion in inesh therewith, 'md a rotata-
ble powel‘-tmnsmitting connection betiween
said pinion and the motor, combined with
power-varying means, comprising i rotatable
shaft, a shaft for the pinion in alinemnent
therewith, a clutch member rotatable with
ihe pinion-shaft, a cobperating clutch mem-
borand a bevel—"em rotatable with said mo-

_tor-actuated shaft t, the gear being in constant

mesh with the bevel -pinions earried by n api-
der, a fixed bevel-gear facing said rotatable
bevel-gem and means to move said rotatable
bevel-goar and the spider lengitudinally, to
bring said pinions into engagement with the
fived gearand thereby effect differential rota-
tion of said motor-actnated and pinion shafts,
or {0 bring the clutch menbers into codpera-
tive poc;mon to rotate srid shafts at the same
speed.

In testimony whereof 1 have signed my
name to this specifieation in the prerence of
Lwo subqu ibirg witnesses,

GEORGE E. WHITNEY,

\Vitneﬁ“&S‘
: Gro. W, GREGORY,
Avausta E. DEAN
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