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To all whom it may concermn:
Be it known that I, GEORGE E. WHITNEY,

of Boston, in the county of Suffolk and State:

of Massachusetts, have invented an Improve-
ment in Motor-Vehicles, of which the follow-
ing description, in'connection with the accom-
panying drawings, is a specification, like let-
ters and figures on "the dr awings representing
like parts.

This invention relatés to motor or hiorse-
less vehicles,wherein the motive power is car-
ried by the vehicle itself, and while the mech-
anism herein described is applicable to a ve-
hicle propelled by any kind of mechanical
motive power my invention is especially use-
ful when steam or other expansible medlum
is employed as the motive power.

The aim of my-invention is, among other
features, to provide great ﬂex1b1l1t;y, com-~
pactness, lightness, and perfect controlla-

bility, with simplicity and ease of  operation. -
The engine and boiler herein shown arenot’
described in detail, as they form the subject-

matter of United States Patent No. 601,218,

granted March 22, 1898, and- are therein’
and accordmvly only énough of-

claimed,
such apparatus will be hereinafter desenbed
as may be necessary to clearly show the re-
lation of the motive-power devices to the ve-
hicle and controlling means. .

The various featmes of my invention will

be fully set forth in the SpGClﬁCdthH and-

pointed out in the claims.

Figurel,inside elevation, represents a mo-
tor-vehicle embodying my invention, the near
wheels being omitted and a portion of the
body being broken out, and also in section to
more clearly show the construction. Fig. 2
is a similar view of the opposite side of Lho
vehicle, the body and a part of the frame be-
ing broken out.. Fig. 8 is'a front end eleva-
tion of the vehicle. Fig. 4isan enlarged front
elevation of the drop-frame for the rear or
propelling wheels, the shaft or axle bearings,
oompensatmv dev1ce and some other parts

“side" “elevation of a part of the controlling’
Cineans for regulating the speed, direction,
Fig. 6isa trans-
verse sectional view thereof on the line x
Fig: 5, looking toward the right hand. Fig.-

‘suitable joints.

Tig. 5 isanenlarged

Senal No. 634,614, (No model.)

7 is an enlarged side elevation and sectional

view of the fore part of the vehicle to more

.clearly show the operation of the controlling
‘means.- Fig. 7* is a sectional view of the
Dbearing for the steering-head,to be described.
‘Fig. 8 is a top or plan view of the body, partly
‘broken out, and taken below the line &' 2/,
Fig. 1; and Fig. 9-is a top or plan view of the
frame, showing more clearly the support for
the boiler. and engine, which support is se-
cured to the body.

‘The frame of the vehicle, as best shown in
Fig. 9, comprises side bars a and front and
rear cross-bars @' a3 respectively, and with
an intermediate cross-bar a® near the forward

end of theframe, the bars being preferably-tu-

bular, tosecure combined l1ghtness strength,
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and resiliency, and securely held touethe1 by '

The rear cross- b;u a?, as
shown in Fig. 4, is dropped at its ends at to

form seats ¢° for sleeve-like bearings af, in
‘which the rear or driven axle is mounted.

It will be obvious that this axle or shaft,
which is the driven member, is thus fixedly
positioned on the frame, the frame, wheels,

.and connecting means therefor constituting
what 1s commonly termed the “1unn1nfr-.

gear.”

The driven axle is compound, comprising a
shaft b, to which one of the rear driving or
propelling ‘wheels B is rigidly secured,,said
shaft having collars b’ thereon to retain in
place a bushing 8% flanged at its inner end

to rest against the inner end of the sleeve-
The.

bearing ot and take up end thrust.
shaft b extends across the longitudinal cen-

‘ter of the frame and terminates, preferably,

at a point well within or beyond the left-hand

bearing af, Fig. 4, the other propelling-wheel’

B* being rigidly secured to the outer end of
a long sleeve 0% embracing the shaft b and
extended through the left-hand bearing, pref-
erably to the center of the axle, said sleeve
having collars b*fast thereonatopposite ends

'of a bushing 8% inserted in the adjacent-bear-

ing ab. The long engagement of the shaft b
and sleeve b3 plowdes a strong and rigid

compound driven shaft or axle, one part of .

which is rotative relative fo the other in or-
der to enable the wheels B B* to travel at
different rates of speed when turning corners
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or moving on curves. The strength of the
axle is further increased by the fact that the
shaft b extends entirely across the¢ frame
from one to and well within or through the
other bearing, so that both bearings receive
their proper share of strains. Bevel-gears )™
and 0®* ave rigidly secured, as by pins 2 3, to
the shaft b and sleeve 07 respectively, at a
point near the center of the axle, said gears
meshing with a series of intermediate gears
DS, (four being herein shown,) secured to or
nmounted to rotate with a sprocket-wheel I3/,
a suitable cap or casing, as b7, protecting the
gears from dust. Obviously rotation of the
sprocket-wheel I3’ will cause simultaneous
rotation of the shaft b and sleeve 0% the in-
termediate gears b° acting to lock the two
parts.of the compound axle together; but if
one of the propelling-wheels travel faster
than its fellow the intermediates 0% will ro-
tateon their axes, permitting such movement
in well-known manner. This compensating
mechanism in itself is not broadly new. Col-
lars 0% loosely embracing the shaft and sleeve
at opposite ends of the hubs of the gears 0%
0%, are rigidly secured to a yoke 07, (see Fig.
9,) to which yoke is attached one end of a
distance-rod 0 which reaches forward in a
preferably nearly horizontal plane, with its
front end connected by a suitable ball-and-
socket or universal joint at ' with the mo-
tor-frame, as will be hereinafter described.

Referring to Tig. 9 and also to Tig. 2, a
rigid ear '™ on the yoke is embraced by the
slotted end 0'* of a socket-piece 0%, an up-
right bolt 0'™ connecting them pivotally.
The rod b is threaded at 37 toenter a thread-
ed hole in the socket-piece ' and is held in
locked position by a check-nut 36, it being
obvious that relative rotation of the rod and
socket-piece will vary the cffective length of
the rod. Side brace-rods «7, bolted to the
under sides of the bearings. «f, serve to fur-
ther stiffen the rear axle and its support, the
forwardendsof the brace-rods being attached
to the side bars «.

The band-brake wheel B? is shown in ig.
4 as mounted on the sleeve §° and covperat-
ing with a suitable friction-band 4, operated
by a footpiece 5 (see Fig. 2) and intermediate
connections 6, the footpiece being in reach
of the operator’s foot.

The cross-bar ¢®is provided with a depend-
ing bearing «' and the front bar with a
spring-sea ta'* having a depending bearing
al®, (see Figs. 2 and 9,) the bearing a® receiv-
ing therein a horizontal king-bolt «!', in par-
allelisiu with the longitudinal central axis of
the frame and in alinement with the rear
end b of the front reach «'S said rear end
a® being supported in the bearing @' to form
an auxiliary king-bolt, as it were, the front
reach a'® being bifurcated at its forward end
at o', (see Fig. 9,) and rigidly secured to the
spring-seat a'*. As will be obvious from an
inspection of Fig. 9, the main and auxiliary
king-bolts are located in the vertical median

‘the wheels is greatly reduced.

652,941

longitudinal plane of the vehicle, and the bi-
furcation at «!" permits of the passage be-
tween the king-bolts of the upright steering-
head and the means for controlling the pro-
pulsion mechanism.

The front axle isshown asa dropped-down
bar or tube ¢, having rigidly secured to its
central high point an upturned yoke ¢/, in
the arms of which is mounted the king-bolt
', said arms embracing thie bearing ¢, as
clearly shown in Fig. 1. The barc hasatits
outer ends rigidly-attached vertical out-
turned yokes ¢, Fig. 3, connected by a truss-
rod ¢ and vertieal strut ¢!, said strut con-
neeting the yoke ¢’ and truss-rod, the whole
forming a truss-frame on which the front
wheels C C* are supported, the frame having
great strength and rigidity, combined with
lightness. A V-brace ¢® is mounted at its
apex to rock on the front reach «'%, adjaceut
the bearing «'%, the outer ends of the said
brace being depressed and rigidly eonnected
at their ends to the truss-frame at or near the
vertical yokes ¢

The wheels C C* are rotatably mounted on
short horizontal outwardly-extended spin-
dles ¢f, adapted to rock on vertical pivots ¢’
in the yokes ¢? each of said spindles having

rigidly secured thereto at its fulerum an in-

wardly-inclined lever-arm ¢%, as in Fig. 9, said
lever-arms being pivotally connected at their
outer ends by a rod ¢

By mounting the front wheels as described
they are swung as a whole on their vertical
fulera ¢’ and by the construction set forth
the steering of the vehicle is greatly facili-
tated, and the power required for turning
The lever-
arms ¢® are set at like angles to the normal
rnnning-plane of the front wheels and by
the rod ¢” will be moved in unison; but from
the construction described the wheel at the
side toward which the velicle is to be turned
will be deflected more than the opposite wheel,
so that both may describe ares of different
circles, and there will be no sidewise scrap-
ing of the wheels in tarning corners. This
is of importance with any forin of wheel, as
it prevents the side strain thereupon; but
it is particularly advantageous in vehicles
whereon are used pneumatic-tire wheels, for
side seraping would rapidly wear ont the ma-
terial of the tires.

By the deseribed arrangement thesteering
is made easier, for instead of moving the en-
tire axle only the wheels and their journal-
spindies are swung.

The V-brace ¢’ for the frent-axle truss acts
to firmly hold the latter against fore-and-aft
strains, as when running over an obstruction,
and yet by eodperation wilth the front reach
and auxiliary king-bolt @' in no way limits
the rocking of the truss on the king-bolts.
A collar d, having a bore considerably larger
than the diameter of the strut ¢!, surrounds

‘the latter and is partly supported and guided

by a nearly-horizontal link d', horizontally
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pivoted at d? to one of the yokes ¢®. The hori-
zontal and vertical pivots 7 and 8, by which
the other end of the link.d' is connected to
thecollar, provide not only foratipping move-
ment of the collar, but also a rotative move-
ment in & substantially-horizontal plane. A
second link d® is jointed at d* (see Fig. 9)
with the connecting-rod ¢’ between the wheel-
controlling lever-arms, the other end of the
link being pivoted at d°® to a block d°, ful-
crumed on a pin d’ between the upper and
lower members 9 and 10 (see Figs. 7 and 9)
of an arm rigidly secured to the collar d and
extended inwardly toward the rear of the ve-
hicle.

From the foregoing description it will be
obvious that the truss-frame ¢ ¢® ¢* (see Fig.
3) can rock, with its bracesc?, about the main
and anxiliary king-bolts a'* a'® (see Fig. 1) and
relatively totheframe, providing forinequali-
ties of the road-bed without racking the
frame and without preventing the suitable
support of the vehicle on four wheels, even
if one of the wheels should be elevated or de-
pressed relative to the normal road-surface,
this provision being important, as the run-
ning of the vehicle is made much smoother
and the wear and tear of parts greatly re-
duced thereby.

A steering head or post i, (see Fig. 7,)
shown preferably tubular and bent at its up-
per end to form an overhanging arm 7/, is rig-
idly secured at ils lower end to the arm 9 10
between the collar d and the block df, said
steering-head passing up in the space between
the king-bolts and through a hole /> in the
bottom of the front end of the carriage-body
F, (see Fig. 8,) the hole being largerin diam-
eter than the steering-head and elongated
laterally to permit free play of thelatter, espe-
cially sidewise. The body F is hung at its
front end on a transverse spring S of suitable
construction secured to the spring-seat a'?
and at its back the body is supported on side
springs 8’ and $° by means of suitable straps
s" 8%, Fig. 8, the springs theinselves being se-
cured to seats s* on the rear drop-frame q?
a*. (See Fig. 4.) 'The body is thus yield-
ingly connected with the main frame or run-
ning-gear much asin an ordinary vehicle and
having all the advantages of springiness and
ease of motion in riding.

Suitable steps F* are provided for the con-
venience of persons in gelting into or out of
the body, and inasmuch as the latter will be
tipped at such time the steering-head h will
tip in a vertical plane, the head having at its
fulerum the pivot 7 between the sleeve or col-
lar d and the supporting-link d', Fig. 3; bat
even with a heavy person the upper end of
the steering-head will he swung only a few
inches.

The steering-liead issupported on the-dash-
board ¥’ by a bearing (shown separately in
section and enlarged in Ifig. 7*) to permit ro-
tative movement, lateral rocking of the head
in the bearing, and to prevent longitudinal

"strut ¢t as the body F rises and falls.

movement of the head therein, it being re-
membered that the collar d and arm 9 10, to
which the lower end of the head is rigidly se-
cured, are free to move up and down on the
The
loose collar. d, with its flexible connections,
affords a sufficient pivotal fulérum for the
arm 910, as hereinbefore described, and per-
mits the free motion of the steering-head and
attached arm asthe body of the vehicle moves
on its springs. It also serves as a movable
guide for the steering-head i and its connec-
tions at its lower end for this collar, embrac-
ing, but not ordinarily touching, the strut ¢,
moves up and down as the body of the ve-
hiclerises or falls on its springs without bind-
ing or requiring the use of any lubricant.
The arm 9 10 and the collar d are, it will be
observed, connected to the lower part of the
vehicle by universal joints, which admit of

free motion in the connected parts.

In Fig. 7* the bearing is shown as a sleeve
e, the bore of which is larger at top and
bottom than at the center, in vertical section
presenting a curved line ¢ convex toward
the steering-head, which is extended there-

through. Thehead 7» may thus be rotated or

rocked in a vertical plane in this bearing, no
matter what the angular position of the over-
hanging arm A'; but the longitudinal move-
ment of the head is prevented by collars 7?
hd, fast thereon above and below the bearing,
respectively, and concaved at their inner
faces at 12 to ride over the spherical top and
bottom e? ¢® of the bearing. Such constrac-
tion preventslongitudinal and permits rock-
ing movement of the head, the common cen-
ter of the spheriecal top and bottom of the
bearing and of the concave faces of the col-
lars A* h® being indicated at A%, Fig. 7, Ob-
viously were the head 7% secured to steering-
arm 9 10 concentric with its fulerum a ro-
tative movement of the former would swing
the latter and through link d® and rod ¢® turn
the steering-wheels; bnt this is not feasible
herein, owing to the fact that the front-axle-
truss frame and the strut ¢!, passing loosely
through the collar d at the fulernm of the
steering-arm, occupy the place that the steer-
ing-head would oceupy were it thus connected
with said fulerum. By rigidly attaching the
head to the arm neav the latter’s fulerum it
is found in practice that the rotation of the
head will still swing the arm relative to its
fulerum. Said arm will be tipped or twisted
glightly; butthebearing e, the elongated hole
f* in the body F, and the loose collar d, as
well as the joints 7, 8, and d%, permit this mo-
tion. Iun actual practice, however, I have
foand that the twist of the arm is so slight
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that the rocking of the steering-head ishardly -

perceptible, for the distance between the arm
9 10 and bearing ¢ is about four feet, while
the distance from the fulerum at the collar d
to the place where the lower end of the head
his attached to the arm 9 10 is about twoand
one-half inches, and consequently the over-
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hanging arm 7' of the steering-head may be
described as swinging practically in a single
path from right to left to steer the vehicle.

I have herein shiown the rear wheels as the
propelling-wheels; but it is evident that my
invention is not limited in this respect.

The motor M,mounted on theside of a boiler
M’ and having a hood or jacket M?surround-
ing the cylinders and valve-chests, and the
general coustruction and arrangement of the
parts-of the boiler and motor may be and are
substantially as shown and described in my
United States Patent referred to, and while
a steam-motor is herein shown for furnishing
the propulsion it will be obvious that a gas
or other motor may be used without depart-
ing from thespirit and scope of my invention.

Referring to Figs. 1, 2, 3, and 7, the throt-
tle is operated by -or through a rock-shaft s,
mounted on the motor and having an arm 2/,

connected by a rod #? with an arm »® on a.

second rock-shaft nt, suitably mounted below
the floor fof the vehicle-body. At its for-
ward end, which is carried close to the steer-
ing-head N, the rock-shaft n* has a second
arm 7%, in turn pivotally connected by a link
n® with the arm »n” of a third roek-shaft nd,
the link passing thirough & hole in the floor,
as shown in TFig. 7. Clips 1Y, (see Fig. 5,) se-
cured to the arm 7/, provide bearings for the
rock-shaft«® which is shown as tubular and
held from longitudinal movement in the bear-
ings by collars y ¥, so that the rock-ghaft nS
will move with the steering-head asa whole.
As best shown in Figs. 5 and 6, a slide-rod n®
cnters and is -keyed, as at 15, to the hollow
rock-shaft n® to rotate therewith, but hav-
ing independent longitudinal movement, the
outer end of the rod n® having fast upon ita
finger 1'% extended through a slot 7% in a tu-
bular extension 18 of the steering-arm 7/, said
extension being upturned at its outer end at
I to form part of a grip or handhold, the lat-
ter constituting what may be termeda ‘“hand-
controller” for the vehicle. The other part
of the grip or hand controller is relatively
movable to the part 727, and it is formed as a
lever 78, pivoted at 1° on the extension, its
foot 1'% projecting thereinto and embracing
the finger n'% so that when the operator con-
tracts or squeezes his hand, moving the mem-
ber 7% against a spring s'® relatively to the
part 17, the throttle, through the intervening
connections, will be opened more or less.

.An elbow-lever o, fulerumed oun the body I

at o', is extended into the slotted part h¥ of
the steering-head, Fig. 7, the other arm of
the lever being connected by links o? ¢* and
lever o® with a second elbow-lever 0% (Fig. 2
and drawings in the other application,) which
controls the direction of rotation of the main
shaft of the motor M, substantially as in my
patent referred to. Within the head 7 arod
0% connects the elbow-lever o with a chain or
flexible connection o (see Fig. 7) between
the rod and the extension % the latter be-
ing held from votation by a key 1%, Fig. 6.

Obviously by moving the extension . longi-
tudinally in the overhanging arm 7’ by a
bodily movement of the controller the direc-
tion of movement of the motor, and conse-
quently of the vehicle, may be reversed with-
out the operator for an instant losing control
of the steering or speed of the vehicle.

So far as I am aware it is broadly new to
steer a vehicle by a steering member mov-
able in a lateral path, to reverse the motor by
a movement of the operator’shand toward or
from the steering-head, and to control the
speed by the contraction or relaxation of the
hand at any point in the path of movement
of the steering mmember.

A spring-eateh 7,9 is shown in Fig. 5 on the
arm /', having one end adapted to enter a
socket in the extension n°to lock and prevent
acecidental movement of the latter when the
vehicle is in use.

The side bars f%of the body, Figs. 8 and 9,
have inwardly-extended braces f7, which are
rigidly secured to a suitable support f%,
(shown as U-shaped,) and upon which rests
the boiler M’, together with the engine, which
is shown attached to and as a part of the
boiler.

I deem it desirable that the motor be sup-
ported upon the body in order that it may
move with the body and be preserved from
jars by the body-springs and also for many
other reasons. In the embodiment of my in-
vention herein shown the motor-support is
constructed in sueh a manuner as to admit of
the motor being moved longitudinally there-
on, so that obviously the motor partalkes of
the body’s yielding movements and is also
movable fore and aft relatively to the body.
Bolts m™ on the boiler-shell extend freely into
slots f? in the support f® to hold the boiler
and motor in place; but the latter are held
from fore-and-aft movement relative to the
driven or rear axle fixedly positioned on the
frame by the distance-rod 6%, the ball-and-
socket joint 6 being rigidly connected by
suitable means, as screw-bolts 35, to the mo-
tor-frame adjustment of the effective length
of the distance-rod, furnishing meansfor rel-

“atively varyiug or adjusting the distance be-

tween the rear or driven axle and the joint
6. While I have shown the adjustment as
effected by movement of the engine and
boiler, yet my invention is not limited to
such arrangement. This adjustment acts to
tighten or loosen the sprocket or other chain
M®, whieh flexibly connects the sproclket-
wheel B’ on the rear or driven shaft or axle
with a sprocket-wheel m on the main or
prime drive-shaft of the motor, and the ad-
justment is effected, as deseribed, by slack-
ening the lock-nut 36 and by turning the dis-
tance-rod 6', which has a serew-thread at 37
by which it may be lengthened or shortened.
The longer the sprocket-chain M° the more
readily will it flex when the body F is rocked
or tipped, and I prefer to place the engine M
in front of the boiler, with the sprocket-wheel
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m as faras possible from the driven sprocket-
wheel.

It is obvious from the drawings that the
motor and its prime drive member will par-
take of the varied yielding movements of the
body on its springs, tending thereby to ap-
proach or recede from the fixedly-positioned
driven axle and sointerfering with the proper
action of the power-transmitting means; but
by interposing the distance-rod 4 between
the driving and driven members and provid-
ing for bodily movement of the motor and its
prime drive member relatively to the body
by the slotted supporting ‘means described
the said prime drive member is maintained
at a substantially - predetermnined distance
from the driven axle by the resulting rela-
tive fore-and-aft movement of the body and
motor. Thisrelative movement is constantly
oceurring, coincident with the movement of
the body on its supporting-springs, and is to
be distingnished from the occasional move-
ment of the motor relatively to the body when
the effective length of the distance-rod is in-
creased or dlmlmshed to adjust the power-
transmitting means.

The employment of a steam-motor necessi-
tates provision for protecting the occupants
from the heat, and this I effect by twofold
means. As shown, the central portion F' of
the body is raised to sustain the seat I?, the
space beneath accommodating the engine and
boiler, and between the bottom of the seat
and the boiler I interpose an air-circulating
passage g, open at its upper rear end at g’
and e*ztendmﬂ below the floor f in a flaring
mouth g? across the body. Ths air contin-

ually rushes into the mouth when the vehicle
is running, passing up in front of the engine,
over it and the boiler, and out at the exit ¢,
so that a current or broad stream of fresh air
is between the occupants of the vehicle and
the motive power. In addition to the air-
jacket a water-jacket k& surrounds the upper
part of and extends above the boiler M', said
water-jacket being connected by a plpe K,
TFig. 1, with the main water-tank K, the shape
of the latter in plan being best shown in Fig.
8, branching at the front end to partially em-
brace the boiler. The tank occupies the
greater part of the boot ¥ of the body, and
water is fed to the boiler through pipe &*from
the jacket & by means of a pump %3, driven
by the engine and having a suction &% from
the jacket, the feed-water being thus warmed
in the Jacket before reaching the boiler, said
feed-pipe k? running up over the Jacket and
down the other side to the lower end of the
boiler, and by the arrangement shown the
available space in the Vehlcle -body is utilized
for transporting a large water-supply.

The motor herein shown is run by ligunid
fuel—such as naphtha, kerosene, &e.—and re-
ferring to Figs. 1 and 8 I have shown the fuel-
tank as a c¢ylinder P, supported in seats p
within the water-tauk, lying transversely

‘the force-pump /&° is working,

thereof and more or less completely sub-
merged by the water, according to the quan-
tity of water in the water-tank. An inlet
p', (see Fig. 1,) closed in any suitable man-
ner, is accessible from the top of the water-
tank K, by which inlet the tank P is filled,
while a pipe p?leads from the latter through
the water and out of the water-tank to a fuel-
feed regulator P’ of any suitable construc-
tion, whereby the supply of fuel to the fur-
nace is controlled both automatically and at
will by the operator. Owing to the somewhat-
inflammable nature of quuid fuel it will be
seen that the supply thereof is as far removed
as possible from the furnace. It is more or
less surrounded by water, and the great body
of water is interposed between fuel-tank P
and the boiler, so that any possible danger is
reduced toa minimum:. Theliquid-fuel tank
may be subjected to pressure from within.
In order to best sustain this pressure, this
tank is made preferably eylindrical in shape.
By inserting this eylinder in the water-tank,
which, as shown, occupies practically the
whole of the boot, valuable water-space is
thereby gained to an extent that would be
impossible were the fuel - tank not placed
within the water-tank.

In order that the boiler may be filled by
hand after blowing off or when starting up
the apparatus, I provide a pump P2 (see dot-
ted lines, Fig. 8) beneath the floor f of the
body, with a hand-pump plunger p* at the
front, a suction-pipe p%, connecting with the
tank K, while the delivery-pipe p° leads to
the boiler either directly or into pipe &? Fig.
1, the connection therewith in Fig. 1 being
omitted to avoid confusioun. A nozzle pf, pro-
vided with a valve p?, is inserted in the sue-
tion p*, and by attaching a hose to the nozzle,
opening valve o7, and closing valve p® water
may be pumped from a trough, brook, or
other source into the main tank K. VVhen
the valve p®is
shut, and a valve p° shuts off the tank from
the pump P? when desired.

I have found in practice that it is difficult
with the downturned flue T' to effect a draft
and get up steam rapidly from cold water
when the fire is first lighted, and to remedy
this I provide the hood or cap M*of the boiler
with a short flue &, Fig. 2, passing up through
the water-jacket and air-passage and accessi-
ble through a door f¥, below the seat 2.
Normally the flue is closed by a removable
plag or damper ¢ long enough to close the
flue at its inner end; but when firing up the
seat-cushion is removed, the door f* opened,
and the plug # taken ouf. - Preferably a tele-
seopic extension #* (see dotted lines in- Fig. 2)
is affixed to the flue, which may be thus
lengthened at will to prodnce a draft, and
after the steam is raised the extension is
dropped, the plug inserted, and cushion re-
placed, the downturned flue, with the aid of
a steam-jet, then providing ample draft.
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My invention is not restricted to the precise
construction and arrangement of parts herein
deseribed and shown.

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

1. In a road-vehicle, propelling mechan-
ism, speed-controlling mcans therefor, a steer-
ing-head having a rotative movement to steer
the vehicle, and a compressible handhold
mounted on the steering-head connected with
the speed-controlling means, to regulate the
latter by variation of hand-pressure on said
handhold, substantially as described.

2. In a road-vehicle, propelling mechan-
ism, speed-controlling means therefor, a steer-
ing-head having an overhanging arm adapted
to travel in a lateral path to steer the vehicle,
and a compressible handhold on said arin,
having a connection with the speed-control-
ling means, whereby variation in hand-pres-
sure on the handhold will regulate the speed,
snbstantially as described.

3. In a road-vehicle, propelling mechan-
ism, speed-controlling means therefor, a steer-
ing-head having an overhanging arm adapted
to be swung in a lateral path to steer the ve-
hicle, a handhold on said arm having a mov-
able member, and a shaft supported on the
arm and rocked by movement of said mem-
ber, the latter having a connection with and
to actuate the speed-controlling means by va-
riation of hand-pressure by the operator, sub-
stantially as deseribed.

4. In a road-vehicle, propelling mechan-
ism, reversing and speed-controlling means
therefor, and a steering-head having ar ex-
tension-arm movable in a lateral path and
provided with a compressible handlioid, com-
bined with connections between said arm and
handhold and the propelling mechanism to
operate the latter bylongitudinal movement
of the arm and compression of the handhold,
substantially as described.

5. In a road-vehicle, propelling mechan-
ism, reversing means therefor, a steering-
head having an overhanging extensible arm
movable laterally to steer the vehicle, and a
connection between the extension-arm and
said reversing means, to operate the latter hy
longitudinal movement of the former, sub-
stantially as described.

6. In a road-vehicle, steering mechanismn,
propelling mechanism and speed-governing
means therefor, and a compressible speed-
controlling member connected with and_to
control both thesaid steering mechanism and
speed-controlling means, substantially as de-
scribed.

7. In a road-vehicle, steering mechanisim,
propelling mechanism and speed-governing
means therefor, and a compressible speed-
controlling member connected and moving
with thesteering member, to control the speed
of the vehicle, substantially as deseribed.

8. In a road-vehicle, propelling mechan-
ism, reversing mechanism, steering mechan-

ism and a single compressible hand-controller
connected with and to control said propelling,
reversing and steering mechanism, one of said
mechanisms being controlled by the compres-
sion of said controller, substantially as de-
scribed.

9. In a road-vehicle, propelling mechan-
ism, reversing mechanism, steering mechan-
ism and a single longitudinally-moving com-
pressible hand-controller connected with and
to control said propelling, reversingand steer-
ing mechanism, one of said mechanisms be-
ing controlled by the longitudinal movement
of said compressible hand - controller, sub-
stantially as deseribed.

10. In a road-vehicle, propelling mechan-
ism, reversing means therefor, a steering-
head having an overhanging extensible arm
movable laterally to steer the vehicle, a two-
part telescopic rock-shaft mounted on said
arm and a compressible handhold on the lat-
ter, connected with and to rock the shaft
when desired, and a connection between.the
extension-arm and said reversing means, to
operate the latter by longitudinal movement
of the former, combined with speed-control-
ling neans connected with and operated by
partial rotation of said rock-shaft, due to
variation of pressure on the handhold, snb-
stantially as described.

11. In a road-vehicle, propelling mechan-
ism, reversing means therefor, a steering-
head having an overhanging extensible arm
movable laterally to steer the vehicle, a lock-
ing device to prevent accidental longitudinal
movement of the extensible part of the arm,
and connections between the extensible part
of the arm and reversing means, to operate
the latter by longitudinal movement of the
former, snbstantially as deseribed.

12. In a road-vehicle, a steering - axle,
wheel-spindles pivoted to the ends thereof,
and an arm set at an angle on each wheel-
spindle, and a connection- between the ex-
tremities of said arms, combined with a ro-
tatable steering-head having a rigidly-at-
tached arm at its lower end, a link connect-
ing said arm and the connection between the
spindle-arms, a fulerumm supported on the
steering-axle for said rigidly-attached arm,
and a supporting-bearing on the vehicle-
body, in which said head is suspended and
permitted to rock, substantially asdescribed.

13. In aroad-vehicle,a main frame, a body
connected therewith by springs, a steering-
axle, wheel-spindles pivoted to the ends
thereof, and a horizontal pivot connection be-
tween the axle and frame, combined with a
rotatable steering-head suspended from and
adapted to rock in a bearing on the vehicle-
body, an arm rigidly secured to the lower end
of the head, and connections between said
arm and wheel-spindles, to rock the latter on
their fulera and steer the velicle, substan-
tially as described.

14. In a motor-vehicle, variable-speed pro-
pelling mechanism, steering mechanism in-

70

75

8o

35

go

100

110

115

120

125

130




i0o

20

25

30

35

40

45

50

55

mn

6o

65

652,941 b

cluding a steering-head having a rotating
movement to steer the vehiele, and a multi-
part hand-controller the parts of which are
movable relatively to each. other, the con-
troller being mounted on the steering-head
and by bodily movement rotating the latter,
a member of the controller being operatively
connected with the propelling mechanism to
control the same by relative movement of
said member by the hand of the operator
while the controller as a whele is alsomanip-
nlated by the hand.

15. Iu aroad-vehicle,a mainframe, a truss-
frame axle horizontally pivoted to said main
frame, a vertical strut at or near the center
of the truss-frame axle, and a steering-arm
loosely embracing at one end said strut, com-
bined with steering-wheels connected to the
said arm, a rotative steering-head rigidly se-
cured at its lower end to the arm near the
strut, the velicle-body yieldingly connected
with the nmain frame; and a bearing on said
body for the upper end of the steering-head,
from which bearing said head is suspended,
substantially as described.

16, In aroad-vehicle, a main frame, a body
connected therewith with springs, an axle, a
steering-head connected with said body to
move therewith as the body moves on its
springs, an arm rigidly secured to said steer-
ing-head at its lower end, said arm being ful-
crumed on said axle and connected therewith
by a universal joint, substantlally as de-
seribed.

17. In a road- velncle a main frame, a body
connected therewith l)y springs, a steering-
head having a rigidly - attached arm at its
lower end, said steering-head and arm being
connected with said body to move therewith
as the body moves on ‘its springs, a fulerum
for said arm, a truss-frame axle and vertical
strut, such fulcrum loosely embracing such
vertical strut and connected with the main
frame by a universal joint, substantially as
described.

18. In a road-vehicle, a main frame, a body
yieldingly connected therewith with springs,
a steering-head suspended on said body to
move therewith as the body moves on its
springs, an arm rigidly secured to said steer-
ing-head at its lower end, an axle having
wheel-spindles at its ends; and each having
an arm set at an angle from said spindle, said
spindle-arms connected by a eross-rod at their
ends, a fulerum for said steering-head arm at
one end thereof, and connected to said axle
by a universal joint, substantially as de-
seribed.

19. Inaroad-vehicle, a main frame, a truss-
frame axle horizontally pivoted on said main
frame and provided with a central, vertical
strut, a body yieldingly counected with said
frame, a rotatable steering-head and a suspen-
sion-bearing therefor on the vehicle-body,
said head being adapted to rockin said bear-
ing, combined with an arm rigidly secured to
the lower end of the steering-head and ful-

crumed on a collar loosély embracing said
strut, and means operated byrotative move-
ment of the steering-head, to steer the vehi-
cle, substantially as described.

20. Inaroad-vehicle, a main frame, an axle
having wheel-spindles fulerumed at its ends,
independent main and auxiliary horizontal
king-bolts connected to said axle and sup-
ported by main-frame bearings in substantial
alinement, braces reaching from the auxil-
iary king-bolt toor nearto theendsof the axle,
and meaus, including an upright steering-
head independent of and extended between
the inner, separated ends of the king-bolts,
to swing.the wheel-spindles tosteer the vehi-
cles, substantially as described.

21. A wmotor-vehicle containing a pair of
propelling-wheels, a pair of steering-wheels,
a body yieldingly sustained on said wheels
throngh the medium of a plurality of longi-
tudinal substantially- horizontal fulera ar-
ranged one in front of and separated from the
other and about which said steering-wheels
may rock, a motor mounted on said body and
operatively connected with said propelling-
wheels, and combined steering and speed con-
trolling devices operatively connected respec-
tively with said steering-wheels and with
said motor and working directly between said
fulera.

22. In a motor-vehicle, the combination of a
body, a shaft carrying a propelling wheel or
wheelsand also carrying a gear-wlheel,acrank
or other drive-shaft provided with a gear-
wheel, a belt connecting the gear-wheels on
the said shafts, a motor connected with and
adapted to rotate the drive-shaft and mov-
ably connected with the body. whereby it is
adapted to be adjusted on the body and with
respect to the shaft carrying the propelling
wheel, or wheels, and a longitudinally-ad-
justable rod connecting the two shafts, sub-
stantially as specified.

23. Inamotor-vehicle, the combination of a
main frame, & body mounted on springs on
the main frame, a shaft journaled in the main
frame and carrying a propelling wheel or
wheels, a motor carried by and movably con-
nected with the body, a crank or other drive-
shaft connected with and carried by the mo-
tor, gearing intermediate of the two shafts,
and a longitudinally-adjustable rod pivotally
connected withtheshaft earrying the propel-

‘ling wheel or wheelsand connected in a swiv-

eled manner with the drive-shaft of ‘the mo-
tor, substantially as specified.

24. In aroad-vehicle, a frame, a driven axle
mounted in bearings thereon, a body yield-
ingly eonnected with the frame, a motor
mounted to partake of the body’s yielding
movements, and also movable fore and aft
relatively to the body, direct driving connec-
tions between the motor and axle, to drive
the latter, and means to maintain a substan-
tially - predetermined distance between the
motor and driven axle in the path of power
transmission.
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25. In aroad-vehicle, a frame, a driven axle
mounted in bearings thereon, propelling-
wheels operatively comiected with the axle,
steering-wheels connected with the frame,the
side bars of the latter maintaining a fixed dis-
tance between tlie said axle and the steering-
wheel connectious, a body yieldingly con-
nected with the frame, a motor mounted to
partake of the body’s yielding movements,
and also movable fore and aft relatively to
the body, direct driving connections between
the motor and axle, to drive the latter, means
to maintain a substantially - predetermined
distance between the motor and driven axle
in the path of power transmission, and means
to control the steering-wheels to gnide the ve-
hicle. -

26. Tn a road-vehicle, a frame, a driven axle
mounted in bearings thereon, combined with
a body yieldingly connected with said frame,
a‘motor carried by said body and adjustable
fore and aft thereon to vary the distance be-
tween it and said driven axle, and driving
counnections between said motor and axle for
driving the latter by the former, substantially
as deseribed.

27. In a road-veliicle, adriven axle having
attached wheels, a main frame mounted on
said axle, a body yieldingly conuected with
the main frame, a motor with its weight sup-
ported solely on said body, a longitudinally-
adjustable distance - rod, connecting said
driven axle and motor, an endless, flexible
power-transmitting connection between said
motor and axle, to rotate the latter, adjust-
ment of {lie distance-rod moving the motor
relatively to the body and serving to take up
and adjust the flexible power-transmitting
connection, substantially as described.

28, In a road-vehicle, a driven axle having
attached wheels,a main frame mounted there-
on, a body yieldingly connected with the main
frame, a motor whose weight is supported on
said body, a longitudinally-rigid adjustable
distance-rod connecting said driven axle and
motor, and having a universal joint between
said driven axle and motor, an endless flexi-
ble, power-transmitting connection between
said motor and axle to rotate the latter, ad-
justment of the distance-rod moving the mo-
tor.relatively to the body and serving to take
up and adjust the flexible connection, sub-
stantially as described.

29. In aroad-vehicle, a main frame having
bearings, and a driven axle mounted therein
and having a sprocket-wheel, combined with
abody yieldingly connected with the frame, a
support on the body, a motor mounted on said
support and movable fore and aft thereon, a
driving - chain from the motor to the axle
sprocket-wheel, and an adjustable distance-
rod connected at one end to the axle and at
the other end to the motor, adjustment of the
distance-rod moving the motor on its support
and adjusting the chain, substantially as de-
seribed.

30. In a road-vehicle, a main -frame, fixed

bearings thereon, a driven axle mounted in
said bearings, a body, springs connecting it
witl the main frame, and a motor mounted
to partake of the body’syielding movements,
andalsomovable fore and aft relatively there-
to, combined with a distance-rod hetween the
motor and driven axle to position the former,
and maintain a substantially-predetermined
distance between said motor and axle, and a
universal joint connecting the motor and the
distance-rod, whereby the body may move
freely onitssupporting-springs, substantially
as described.

31. In a motor-vehicle, propelling-wheels,
a driven shaft connected with and to rotate
said wheels, a yieldingly - sustained prime
drive-shaft connected with and to rotate said
driven shaft, and a distance-rod aclting about
a fixed fulernm at or adjacent said driven
shaft, to maintain a substantially-predeter-
mined distance between said shafts.

32. In a motor-vehicle, a pair of propelling-
wheels, a non-yieldingly-supported and fix-
edly-positioned driven shaft operatively con-
necting them, a yieldingly-supported body, a
motor and its prime drive-shaft mounted to
partake of the body’s yielding movements,
endless flexible power-transmitting meansbe-
tween said drive-shaft and driven shaft, and
a distance-rod acting to control bodily move-
ment of said drive-shaft and maintain a sub-
stantially - predetermined distance between
said shafts while permitting the movement
of said drive-shaft due to the body’s yielding
movelnents.

33. In a motor-vehicle, one or more propel-
ling - wheels, a yieldingly - sustained ‘prime
drive-shaft connected with and to rotate said
wheel or wheels, and longitudinally-adjust-
able means acting about a fixed fulerum at or
adjacent the axis of said wheel or wheels to
maintain a substantially-predetermined dis-
tance between said prime drive-shaft and the
axis of said wheel or wheels in the patli-of
power transmission.

34. In a motor-veliicle, propelling-wheels,
a driven shaft connected with and to rotate
said wheels, a yieldingly - sustained prime
drive-shaft connected with and to rotate said
driven shaft, and universally-jointed means
acting about a fixed fulerum at or adjacent
said driven shaft to maintain a substantially-
predetermined distance between said shafts
in the path of power transmission.

35. Ina motor-vehicle, running-gearinelud-
ing fixedly - positioned propelling - wheels,
springs, and a body thereon sustained on said
running-gear, a motor and its prime drive-
shaft mounted to partake of the body’s yield-
ing movement -and operatively connected
with said propelling-wheels, a distance memn-
ber acting about a fixed fulerum at or adja-
cent the axis of said propelling-wheels to
maintain a substantially-predetermined dis-
tance between said prime drive-shaft and the
axis of said wheels in the path of power trans-
mission, and meansto prevent torsional strain
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of said distance member when the body tips
on its supporting-springs.

36. In a motor-vehicle, a pairof propelling-
wheels, a fixedly-positioned driven shaft op-
eratively connecting them,aspring-supported
body, a motor and its prime drive-shaft, sym-
metrically located relative to said wheels and
mounted to partake of the body’s yielding
movements, a power-transmitting connection
between said shafts, and a distance-rod held
at one end midway between the propelling-
wheels and at its other end having a connec-
tion with the prime drive-shaft, to maintain
the latter at a proper working distance from
the driven shaft while permitting freedom of
movement of the body on its springs.

37. A motor-vehicle provided with propel-
ling-wheels, yieldingly-sustained propulsion
means, power -transmitting connections be-
tween said propulsion meansg and said wheels,
and a distance member between said means
and said wheels and bifurcated at its ends to
span said power - transmitting connections
thereat, )

38. In amotor-vehicle, a pair of propelling-
wheels, a fixedly-positioned driven shaft op-
eratively connecting them,aspring-supported

body, a motor and its prime drive-shaft,sym- .

metrically located relative to said wheels and
mounted to partake of the body’s yielding
movements, power-transmitting connections
between said shafts acting npon the driven
shaft midway between the propelling-wheels,
and distance means connected with the driven
shaft at each side of the said power-transmit-
ting connections, and correspondingly con-
nected with the prime drive-shaft, to maintain
the latter at a proper working distance from
the driven shaft while permitting freedom of
movement of the body on its springs.

39. In a motor-vehicle, propelling - wheels
and a rotatable driven shaft connecting and
to rotate them, compensating mechanism
mounted on said shaft, a motor and its prime
drive-shaft, power - transmitting means be-
tween said prime drive-shaft and the com-
pensating mnechanism, and a distance-rod in-
terposed between the said shafts, and bifur-
cated to straddle said transmitting meansat
one end of said distance-rod and to straddle

the compensating mechanism at the otherend .

thereof.
40. In a road-vehicle provided with one or
more propelling-wheels, a driven shaft con-

nected therewith and having a sprocket--

wheel, a motor provided with a prime drive-
shaft, a sprocket-chain connecting said drive-
shaft, and sprocket-wheel to rotate the driven
shaft, a yoke loosely mounted on the latter
shaft and straddling the sprocket-wheel, a
distance - rod pivotally connected with said
yoketo swing laterally relatively thereto, and
a ball-and-socket joint connecting said rod
and the motor and prime drive-shaft,whereby
the latter shaft and motor are always main-
tained at a proper operative'distance from

‘the driven shaft whatever be the other move-

ments of the one relative to the other.

41. In a motor-vehicle, propelling-wheels,
a driven shaft connected with and to rotate
them, a spring-supported body, a vertieally-
acting motor mounted to partake of the body’s

yielding movements and also movable fore’

and aft relatively to the body, power-trans-
mitting means between said motorand driven
shaft, and distance means acting about a
fixed fulerum at or adjacent said driven shaft
to maintain a substantially - predetermined
distance between a given part of said motor

:and said driven shaft while permitting the
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otherwise free yielding bodily movement of -

said motor with the body, said motor, power-

fransmitting means, and the distance means

being arranged and acting symmetrically rela-
tively to the longitudinal vertical median
plane of the vehicle, to prevent the operation

-of said motor from causing oscillations of the

spring-supported portions of the vehicle.

42. In a motor-vehicle, a frame, a fixedly-

positioned axle thereon, propelling-wheels
rigidly secured to the axle, a driven gear fast
on the axle, a yieldingly-sustained body, a
motor and its prime drive-gear mounted to
partake of the body’s yielding movements,
endless flexible power-transmitting means di-
rectly between said drive and driven gears,
said gears and the transmitting means being
all located along the longitudinal center of
the vehicle, and a distance member also ar-
ranged along such longitudinal center to
maintain said drive and driven gears at a sub-
stantially-predetermined distance one from
the other while permitting free yielding move-
ments of the body.
- 43. In a motor-vehicle, running-gear, in-
cluding propelling-wheels, a driven shaft con-
nected with and to rotate said propelling-
wheels, a spring-supported body having a
seat,a steam-generatorsupported on said body
under the seat, a vertically-acting reciprocat-
ing engine in front of said generator, and a
substantially-horizontal, direct power-trans-
mitting connection operating below said gen-
erator and between the engine and the-driven
shaft.
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44. A motor-vehiclehavinga frame,fixedly- -

positioned propelling-wheels supporting op-
posite sides of the frame at one end thereof,
steering-wheels supporting the other end of
said frame, alongitudinal, subsfantially-hori-
zontal pivot connection between the steering-
wheels and frame, the several wheels acting
tosupportsaid frame atthree pointsin a plane
substantially parallel with the plane of the
axis of the propelling-wheels, a motor and its
prime drive-shaft yieldingly sustained within
said three points of support, direct operating
connections between said drive-shaft and pro-
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pelling-wheels, and means operating abouta -

fixed fuleraom at or adjacent the axig of the
propelling-wheels to maintain a substantially-
predetermined distance between such axis
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and said drive-shaft adjacent the operating
connections while permitting the yielding
bodily movementof said drive-shaft relatively
to the propelling-wheels.

45, Tn a motor-vehicle, a pair of steering-
wheels, a pair of propelling-wheels, a driven
shaft in actnating engagement with the pro-
pelling-wheels, a yieldingly-supported body
having a seat, a steam-generator supported
by the body and substantially concealed with-
in it and under the seat, a substantially ver-
tical-acting steam-engine, including a prime
drive-shaft, supported by said body in front
of the generator, said engine being substan-
tially concealed within the body and underthe
seat, direct, substantially-horizontal power-
transmitting means passing under said gen-
erator and transmitting the power from the
prime drive-shaft to said driven shaft, and
means to inaintain a predetermined distance
betweensaid shaftsin the path of power trans-

€52.941

mission, while permitting the otherwise free
yielding bodily movement of said drive-shaft
relative to said driven shaft.

46. In a road-vehicle, propelling-wheels, a
yieldingly-snstained body, a steam-generator
and connected motor having a drive-shaft, all
mounted to partake of the body’s yielding
movementsand also movable fore and aft rela-
tively tothe body,driving connectionsbetween
the said shaft and the propelling-wheels, to
actuate the latter, and means to maintain
said génerator, motorand its drive-shaft at a
substantially - predetermined distance from
the axis of rotation of said wheels.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

GEORGE E. WHITNEY.

Witnesses:

GEORGE B. UprHAM,
FREDERICK L. EMERY.
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