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Application filed October 16, 1899.
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fo all whom 1t may concern:

Be 1t known that I, JOEN EDWARD THORNY-
CROFT, a subject of the Queen of Great Brit-
aln and Ireland, residing at Chiswiek, Lon-
don, county of Middlesex, England, have-in-
vented certain new and useful Improvements
in Motor-Vehicles, fully desceribed and repre-
sented 1n the following specification and the
accompanying drawings, forming a part of
the same.

This Invention relates to certain improve-
ments in motor-propelled road-vehicles, and
more particularly to that class of vehicles
known as ‘“ trucks,” in which it is desired to
obtalin a large carrying capacity for freight.
- One object of the invention is to construct
an lmmproved motor-propelled vehicle of the
type referred toin which all thedriving mech-
anism for the vehicle shall be located below
the top of the underframe of the vehicle,
thus produciega vehicle in which the greatest
possible carrying-space 1s secured and one in
which any style or kind of carrying-body—
such as a frame, tank, or carrier of other de-
seription—may be secured to the vehicle or
underframe and in which a change from one
type of carrier toanother may be qmek:ly and
effectively made when desired.

A further object of the invention is to con-
struct an improved vehicle of the character
described in wnich the wheels and the parts
by which the power isdirectly transmitted to
them shall be connected to arigid frame and
the motor and parts immediately connected
therewith shall be carried by aspring-mount-
ed frame, suitable connections being inter-
posed between the motor and the mechanism
for directly driving the wheels, thereby pro-
ducing a vehicle in which the shocks and
strains incident to rapidly driving the ve-
hicle over ordinary rough roads shall not be
transmitted to the motor, thereby avolding
the danger of breakage.

A fmthel oblect of Dhe invention is to lo-
cate the boiler, main water-tank, and coal-

bunkers or oth'ev faunel-containers of 2 motor-

truck at the forward end of the vehicle, where
they are in full view and easy reach of the
driver, and to do thisin such a way thatthey
shall not interfere with the carrying capacity
of the frame, the fuel-containers being pref-
erably so arranged that they shall act as a

protection to the boiler in ecase of accident to

the vehicle from collision or other analogous
causes.

A-furtherobject of thein vention is tomount
the boiler, water-tanks, and engine of a steam-

propelled motor-vehicle and the piping con-

55

necting the sameon a spring-mounted frame,

so as to avoid the necessity for flexible joints
in the piping and also to relieve the boiler

and engine from the shocks incident to use on

ordinary roads.

A further object of the invention is to so
construct the vehicle that a sufficient water-
supply may be carried thereby in such a man-
ner that the carrying-space of the vehicle
shall not be reduced and at the same time
providing that the weight of the water shall
be properly distributed on the carrying-
springs of the vehicle.

A further object of theinvention is to sup-
port the engine on the spring-mounted carry-
ing-frame so that any EWibtin” or winding of
the wheel-carrying frame Wlll not throw tbe
strain upon the engine.

A furtherobject of the invention is td 50 con-
struct the power-transmitting gearing that

the power may be transmitted from the motor

to the wheels by intermeshing gears, thus
avoiding the use of chain transmitting-gear-
ing and the disadvantages incident thereto.

A further object of the invention is to pro-
vide an improved mechanism for connecting
the driving mechanism to the road-wheels, so
as to relieve the strains on the driving mec¢h-
anism incident to starting and stopping and
to inequalities 1in the road.

With these and other objects in view, the
invention consists in certain parts, improve-

ments, and combinations, as will be herein-

after described and more particularly pointed
out in the claims hereunto appended.
In the accompanying drawings, which form

| a part of this specification, and in which like
characters of reference indicate the same
parts, Figure 1 1s a side elevation, partly in
of a steam-propelled motor-vehicle

sectlion,
embodying the invention. Fig. 2 is a plan
view of the construetion shown in Fig, 1.
Fig. 3 is a sectional view on the line 3 3 of
Fig. 1, certain parts being broken away.

Fig. 4 is a detail view of the connection be-
tween the parts of the frame counter-shaft,

60

79 °

75

30

Q0

95

100




IO

20

| tlatmﬂ' the operatlon of the steering appa-
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derframe.

Fig. 5 is a detail sectional view on the line
550f Fig. 4. Fig. 6 is a detall sectional view

on the line 6 6 of Ifig. 4. Fig. 7 is a detall
view, partly in section, of the driving con-

nection between the axle and the wheels.
Fig. 8 is a sectional view on the line 8 8 of
Fig. 1,
whleh the chanﬂ‘es in speed are attamed

Fig. 9is a sectional detail plan view of the’
construction shown in Kig. 8, the plane of sec- -

tion being indicated by the line 9 9 of said
figure. FI'D" 10 is a vertical sectional view on
the line 10 of Fig. 8. Fig. 1llisa similar view
on the line 11 Of Fig. 8. Fig. 12 is a detail
sectional elevation showmg the manner of
mounting the front end of the main frame
and the %teel ing connections. Fig. 13 is a
plan view of the construction shown in Fig.

12.
tion shown in Fig. 12, the view being taken

in the direction indicated by the arrow in said

ficure. Fig. 15is a diagrammatic view illus-

ratus. .
Referring to the drawmgs which illustrate

a preferred form of the construction embody-
ing the invention, 1 indicates the general sup-
pmtmg frame for the driving mecham&m of
a motor-truck. This frame may also serve
to support the carrying-body of the truck,

and will be hereinafter referred to as the “un-- |
» This underframe may be con-
structed of wood, iron, or any other suitable
material of any Suit-ahle-form, but will pref-

erably be constructed of angle-irons and
will be preferably supported on springs,which
may be variouslyarranged. In theconstruc-
tion shown the forward ena of the frame 1 is
supported on a pair-of double-bow leaf -

springs 2, these springs being secured to the

forward axle 3 in any smbable manner, as by
means of clevis-bolts, which pass thmugh
eyes 5, formed on or secmed to the main axle.
The rear part of the underframe 1 is prefer-
ably supported on a pair of springs 6, which
may be single-bow leaf-springs, said springs

- being pr efelably supported on the axle- bexes
7 o0f the rear axle S. |

35

6o

The front and rear axles are preferably
rigidly connected by a frame, which is here-
inafter referred to as the *‘ perch-frame,” the
purpose of this frame being to steady and

.stiffen the vehicle and also to afford a sup-

port. for some of the paris to be hereinatter
described. To thisend thelungitudinal sides

9 of the perch-frame are conne(*ted at their

front ends to the front axle 3 and at their
rear ends to the rear-axle boxes 7. The two

‘longitudinal sides 9 of the perch- frame are
connected at their rear ends by a pair of cross-

bars 10 and 11, these b‘u*s being suitably tied
together.

. While many features of the invention may

be used in connection with vehicles propelled
by any suitable form of motor, the invention
is shown, and will be pr eferably ased, in con-
nection w_1_th vehicles which are steam- -pro-

illustrating the change - gearing by

Fig. 14 is a front view of the con%truc-__

r
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pelled. In the form of the invention which
is shown in the accompanying drawings the

boiler 12 is preferably located at substdntmlly_
the extreme forward end of the underframe

1 and over the supporting-springs therefor.

It does not, therefore, interfere with or reduce

the carrying capacity of the vehicle, and at
the same time any shocks or jars due to un-

75

evenness in the road are taken up by the

I springs, and thus do not tend to strain the

parts of the boiler. The boiler is preferably
supported on a plate 13, which rests on the
longitudinal sides of the underframe 1 and

| ”also on suitable cross-strips 14, which are con- -
nected to the sides of the undelfxa,me
fuel-container will preferably be arranged |

The

to contain solid fuel, such as coal or coke,

though it may be mmnﬂ'ed to contain other

formq of fuel,if desired, (-m(l will bearranged at
theforward end of themain frame. Preferably

this container will consist of a two-part coal-

bunker, and in the prefered construction the

two parts 15 of the bunker will be arranged,
They thus

as shown, to flank ‘the boiler.

80

90

serve as protecmon for the boiler in case of

accident. It will be seen that by locating the
boiler and bunkers at the extreme forward
end of the frame in the manner described
the driver has them constantly in view, and

this without in any way disturbing his view

ahead. He can therefore exercise a con-
stant supervision over the boiler and at the
same time easy access may be had thereto for
firing, boiler-feeding

other purposes.
The main water- tank 16 is located rear-

‘wardly of the boiler, but also at the forward
‘end of the carrying»frame, sald tank prefer-
The main

ably carrying a driver’s seat 17.
water-tank 16 may be filled from any suit-

able source of supply and in any desired

manner. Preferably, however, this tank will

‘be filled by means of a water- litter such as an

engme reguldtlng, and

95
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ordinary injector, though any other suitable

device may be ased. The water-lifter 16" is
‘indicated in dotted lines in Kig. 2.

The con-

nectiond between the water-lifter and the

main tank 16 may be made in any smbab}e

‘way, as by means of a rubber hose.

In order to pr0v1de a sulfficient water-sup-
ply where opportunities for replenishing are

‘infrequent and also to avoid the necessity of
frequent stops to obtain water, there may and

preferably will be provided a supplemental

water-tank 19, which is or may be located at.

| the extreme rear end of the underframe. 1,
By so locating
125

but beneath the top thereof.
this supplemental tabk it does not interfere

with the carrying capacity of the vehicle, and

the welght of the water is distributed, so that

it i8 not borne entirely by one set of springs.

This water-tank 19 is connected with the main

tank 16 by means of an overflow-pipe 20, and

there is also preferably provided a pipe 21,

leading from the tank 19 to the water-lifter
16'. By this construction it will be seen that

| the water-lifteroperates either to fill the main

115
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tank from the supplemental tank or the main
tank may be supplied from any suitable way-
side source of supply, the supplemental tank
being filled by overfiow from the main tank.
The water-lifter may be supplied with steain
in any suitable manner. A pipe 22 is, how-
ever, shown in Fig. 2, by which steam may be
led from the boiler to the water-lifter. The
maln portion of this pipe is shown asbroken
awayin Kig. 2 in order to avoid obscuring the
other connections, but the two ends are in-
dicated. - |

Any suitable or desired type of engine may
be used with the vehicle. The engine will,
however, be so located with respect to the un-
derframe as not to obstruet carrying-space
above said frameand will besupported there-
by. The engine is thus spring-supported
throughthe springs of the frame and is thus
relieved from the shocks due to irregularities
in the road and from the strains due to the
winding or twisting of the wheel-supporting
or perch frame. Theengine indicatedin the
drawingsisacompoundengineof theordinary
type, the engine being connected to the boiler
by meansof apipe 23, which leads to the steam-
chest 24 of the high-pressure eylinder 25. A
pipe 26 leads to the.steam-chest 27 of the low-
pressure eylinder 28, through which the ex-
haust from the high-pressurecylinder passes
to the low-pressure cylinder, as 1S common.
An exhaust-pipe 29 is provided, which leads
to a silencing-box 30, the purpose of which is
to deaden thesound ot the escapingsteam and
also to entrap any suspended water in the
steam. T'his silencing - box may be of any
suitable eonbtmumn—as forinstance, an or-
dinary box containing a series of baffie- Dlates
A surface (301’](1611‘%61 operating to condense
the exhaust-steam might be used instead of
it. Preferably, however, the silencing-box

will be used and a4 pipe 31 will be provided,

said pipe leading to the chimney 32 of the
boiler 12, the exhaust-steam being thus util-
ized for the purpose of assisting the draft.

The main operatinge parts of the engine are
ham by

shown as inclosed 1n a casing 33, so that the
same may be run in an cil-bath. The casing
33 may be connected to the nnderframe in
any suitable manner. It is preferably sup-
ported, however, from a cross-bar 394, said
bhar being connected at one end to the under-
frame and at the other end to a short longi-
tudinal bar 35. T'he short longitudinal bar
35 1s supported by two ¢ross-pieces 36 and 37,
which in turn are carried by the longitudinal
sides of the underframe 1. This stracture
forms an etficient means for not only support-
Ing the engine proper, but also the ¢ylinders
and the partsconnected therewith. Connect-
ed with the engine 1s a pump 338, operated di-
rectly from the engine and which delivers to
the boiler through a pipe 39, said pump act-
ing to draw water from the main tank 16
through a pipe 40.

The operating parts of the engine may be
of any suitable torm

but, as hﬂq been before |

| indicated, they are preferably inclosed in a
. casing In order that they may be allowed to

ran in an oil-bath and be thus thoroughly
lubricated. From the description so far
given it will be seen that the boiler, the en-
gine,
Sp111w-supported and at the same time are
all mounted on the same frame. They are
thus not only cushioned against shocks, jars,
and strains, buat the use of flexible piping,
flexible joints, and all similar devices in the
connections between these parts is avoided,
thereby not only cheapening the Lonsbruc-
tion, but also greatly improving it.

The main driving-shaft of the engine is in-
dicated at 41. 'The outer end of the main
driving-shaft41 is preferably made polygonal
in cross-section (see Figs. §, 9, and 10) and
carries two pinions 42 and 43, the pinion 42
having less teeth than the pinion 43. "These
pinlons operate in connection with the parts
to be hereinafter described to enable the
speed of the vehicle to be changed, as desired.
It will be understood of course that more than
two pinlons may be used, if necessary, though
two, one for the high speed and one for the
low speed, will usually be found sufficient.

T'he short longituadinal bar 35, before re-
ferred to, has depending therefrom a bracket
or hapnger 44, (see Fig. 3,) and the side bar
of the underframe is provided with an in-
wardly-projecting bracket or angle-piece 45,
which carries a similar hanger or support 46.
The brackets 44 and 46 serve to support one
part 47 of a two-pfwt frame counter-shaft 47
48, (see Figs. 5 and 4,) the parts of the coun-

ter-sh aft bein g connected by alink 49, so that.

they may move with relation to each other,
as will hereinafter appear. The part 47 of
the two-part shaft carries two gears 50 51,
the gear 50 being larger in diameter and hav-
ing more teeth than the gear 51. The gears
00 and 51 mesh with the pinions 42 and 43,

before referred to, the large gear 50 meshing

with the pinion 42 and the smaller gear 51
meshing with the pinion 43. It is evident
that when the gear 51 and pinion 43 are in
inesh the two-part shaft will be driven at a
higher speed for an equal number of revolu-
tions of the engine-shaft than it will when
the pinion 42 and gear 50 are in mesh.

In a motor- vehicle of the character de-
seribed it is desirable that the construction
for controlling the high and low speed pin-
lous should be such that either pinion may
be capable of being put in and out of gear,
that both pinions be capable of being pla,ced
out of gear at the satne time, and that it be
impossible to place both pinionseither partly
or wholly in gear at the same time.

While various mechanisms may be used
for effecting the results referred to, the pin-
1ons 42 a,nd 43 are preferably bll(l::i,bl_) mount-
ed on a squared portion 41' of the engine-
shaft 41, and suitable mechanisin is provided,

so that either of the pinions 42 43 may be in
mesh with their corresponding gears 50 51, or

3

the water-tanks and pumps are all

75

30

90

95

100

105

LIO

115

I20

125-'.

130




] W1th a grooved hub 53.
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both of them may be out of mesh with said
gears, but so that both of them may not be
~in mesh.

The construction by which the po-
sition of the gears is thus shifted and con-
trolled may be *mdely varied. Preferably,
however, the pinion 42 is provided with a
grooved hub 52 and the pinion 43 is provided
These grooved hubs
are Sunouuded by collars 54 and 556. The
collar 54 is connected toan arm 56, which de-
pends from a slide 57, the inner end of said
slide being mounted in a bracket 58, secured
to the bar 35. The outer end of the slide is
mounted in a bracket 59, which is secured to
a bracket 60, this bracket serving to support
the outer end of the shaft 41. The collar 55
is connected to a depending arm 61, said arm

being secured to a slide 62, the inner end of |

which is supported In the bracket 53, before
referred to,its outer end passing thr mwh and
being buppmted in the bracket 59. The
sllde 57 1s provided with a handle 63, and a

. “similar handle 64 1is secured to the slide 62.

The slide 57 is provided on its under side
with a groove 65, which extends across the
same, as is clearly shown in side view in Fig.

8 and in plan in dotted lines in Fig. 9, and.

also with two squared perforations 66 and 66'.
The slide 62 is provided with.a groove 67 and
with a squared perforation 63. "The bracket
59 is provided with two squared perforations
69 and 70. This bracket further carries a

-~ slide 71, which has a handle 72 extending up-

35

40

ward IhIOUH‘h 9, slot 73 therein. A 10{31{11‘1%
pin 74 is used to secure the slides 57 62 to the
bracket 59. When the parts are in the posi-
tion shown in Fig. 9, the pinion 42is in mesh

with the gear 50 At this time the slide 57
is drawn Out-W'.;IJ d, and its inner perforation
66’ is under and Ie isters with the perfora-

tion 70 in the bmcket 59,

The pin 74 1s
dropped through the perforations 70 and 66,
and the slide is therefore securely locked in
position. In this position of the parts it is
necessary of course that the p1111011 43 be held
out of mesh with the gear 51.- The slide 62,

which is in its outward position, in which po-"

sition its groove 67 is opposite theslide 71, is

locked in thlb position by the slide 71, which

has been slid over by its handle and enter‘ed

the groove.
If it be desired to chﬁnﬂ'e the we&rmg SO a8

~ to cause the gear 49 to mesh with the gear 51,

thus inereasing the speed at which the shaft

i3 driven, the pin 74 is removed and the slide

57 is moved inward until 1ts groove 66 1s op-

~ posite the slide 71, thus carrying the pinion

60

- be moved out of engagement with the groove.

42 out of mesh with the gear 50, and at the
same time bringing the groove 66 opposite
the end of the slide 71, so  that the slide may
in the slide 62. The slide 71 is now moved
over by its handle 72
its inward position and un]cscl{mfr the slide
62, so that it 18 free to move. The slide 62 1s
now moved inward until its squared perfora-

tion 68 is under and registers with the per-

bracket 59Y.

- the end of the slide 71.
is moved inward, so that the pinion 42 is out
of mesh with its gear 50 and it is locked by

‘sulting from the two.
shaft 47 48 serves to transinit the power from

, locking the slide 57 in

662,206

foration 69 in the bracket 59, by which move-
ment the gear 43 1s caused to mesh with the
gear 51. The pin 74 is dropped through the
per forations 68 and 69, thus locking the gear
in position.
1If it be desired to have both gears out of
mesh, the slide 57 is moved in its inward po-
sition and the slide 62 is moved into its out-
ward position. The slide 71 is moved over
so that it engages the groove 67 in the slide
,and the pin 74 is dlonped through the
perfom‘mons 66 70 in the slide 57 and the
In this position neither of the
pinions 42 43 will be in mesh with the gears

70

73

8@:::

50 51, and the slides whlch control theln will

be locked.

It will be seen that when the pinion 42 is
in mesh with the gear 50, the parts being then
in the position shown in Fig. 9,1t 1s impossi-
ble to move the pinion 43 so that it will en-
oage with the gear 51 until after the slide 57

has been moved to throw the pinion 42 out of

engagement with the gear 50. This 18 80 be-
cause the slide 71 18 lacked in its position in
the groove by dblltblllg against the side of

the Shde 57, and it will remain locked until

ole

the groove 66 in the- shde 57 comes opposite

" When the slide 57

the slide 71, and bhe slide 62 is moved inward,

95

so that its pinion 43 is in mesh with the gear -

51, it will be impossible to throw the pinion
43 into mesh with the gear 50 until the pinion

43 has been: dlsentm*ﬁfed from the gear 51, be-

cause the slide 71 locks the slide 57 in the po-

100

sition in which its gear is disengaged. PBoth

pinions may, hmvwel be pl..rmed out of mesh

" at the same time, alt;houfrh both cannot be- 1n.

mesh at the same time. -
Inasmuch as the part 47 of the two- pd;lt-

frame counter-shatt is carried in brackets on

the spring - mounted underframe 1t neces-

‘sarily has a certain amount of motion, and

this motion may be either a vertical or a side

105

11O

swaying motion or a compound movementre-

the engine-shaft, which is also mounted on
the spr uw-mounted underframe to the gear-

ing by which the road-wheels are drlven-

mhmh cearing is mounted on the rigid flame
t0 which the wheeli are atmehed——lmmely,
the perch-frame. Inasmuch asitis desirable
to transmit the power from the frame counter-
shaft to the driving-gearing by the direct and
positive eng aﬂ'ement of gears—rather than,

for 1nsta.nce, by chains or similar dencesm

it is necessary to provide in some manner for
taking up the movement of the engine and
its shaft due to the movement of the frame

on which they are mounted. While this mmay

be accomplished in various ways, it 18 prefer-
ably done by making the frame counter-shaft
in two parts, connectmw the two parts by a
link, as has been he1etofﬁle described, and
| conneebmﬂ' the link to the two pmts of the

The frame counter-

11§
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joints.

While the link 49 may be connected to the
parts 47 43 by any suitable form of univer-
sal joint, each of said parts 47 48 is prefer-
ably provided with an enlarged portion or
socket, thesocketon the part 47 being marked
7o and that on the part 48 being marked 76.
The socket 75 is preferably provided wirh
two pairs of bearing blocks or surfaces 77 78,
these surfaces being formed on the interior
of the socket. These surfaces receive he-
tween them bloeks 79 and 80, which blocks
are secured to the link 49 by a pin 81. The
pin 31 passes loosely through perforations in
the end of the link 49, so that the link is pet-
mitted a swinging movementaround the pin.
The socket. 76 1s provided with two pairs of
bearing-surfaces 82 and 83, which are similar
to the surfaces 77 and 78, and in addition this
socket has two curved bearing-surfaces 54 85,
saldd surfaces being located at right angles to
the surfaces 82 33 and being secured to the
socket 1n any suitable manner, as by screws
36. Kngaging the surfaces 82 83 are blocks
57 38, these blocks being held in position by
a pin 89, which passes loosely through a per-
foration 1in the end of the link 49. The
blocks 87 88 not only bear against the sur-
faces 82 83, but also bear againstthe bearing
blocks or surfaces 84 8§85 and have their sur-
faces which come in contact with these blocks
rounded off on a curve which corresponds
with the curve of these blocks.

From the construction which has been de-
scribed 1t will be seen that the link 49 has
a sliding connection with the part 47 of the
two-part shaft by means of bearing-blocks 79
and 30 and at the same time is permitted to
have an angular movement around its pin 81.
T'he connection between the link 49 and the
pait 48 of the two-part shaft not only per-
Inits an angular movement about its pin 89,
but in addition to this movement there is a
rocking movement permitted by this conneec-
tion in a plane which is at right angles tothe
plane in whieh the angtilar movement takes
place.

The part 48 of the frame counter-shaft is
mounted 1n two bearings 90, these bearings
being carried on a bracket 91, which is se-
cured to the cross-bar 10, which has been be-
forereferred to as extendingacross the perch-
frame. It will be seen, therefore, that one
part of the two-part shaft 47 48 is supported
on the perch-frame and the other part on the

‘underframe, and that the necessary move-

ment between the two parts of theshaft, due
tothemovementof the spring-mounted frame,
18 permitted by the universal joints.,

The part 43 of the two-part-frame counter-
shaft carries a pinion 92, which serves to
transmit the power to the rear wheels, which
in the present form of the invention consti-
tute the driving-wheels. It is necessary, as
is weil l'il]delbff‘)()d in this class of vehicles

to so arrange the gearing that the driving- i oted to an arm 122, which 1is fast on a worm

5

frame counter-shaft by means of universal | wheels may be rotated at different speeds, 50

as to permit the vehicle to turn. This is ef-
fected by causing the pinion 92 to transmit
1ts movement to the rear shaft through a dit-
ferential gearing of the kind ordinarily known

as a “-ja-ek -in -the-bnx” or equational box--
geariny.

The pinion 92 meshes with a gear
93, which 1s carried on the hood 94 of the
equational box-gearing. The said gearing
consists of two gears 95 96, the gear 95 being
bolted to a collar 97, which is fast to the shatt
8, which, as has heen before said, is thé rear
driving-shaft. The gear 96 isfast to a sleeve
98, which is loose on the shaft 8. The hood
94 has bearings 99 projecting inwardly there-
from, these bearings carrying short axles 100,
on which are mounted toothed pinions 101,
which engage with the gears 95 96. It is ob-
vious that by this form of gearing the shaftt
8 and the sleeve 98 may be driven at the same
speeds or at different speeds. If therefore

one of the road-wheels be driven from the:

sleeve 98 and the other from the shaft S, any
necessary changes in the speed, due to turn-
ing the vehicle or for other reasons,'will be
permlbted

In order to relieve the strain upon the driv-
ing mechanism in starting and stopping and
also the shock to the driving mechanism due
to obstructions in the road, it is desirable to
interpose a spring connection between said
mechanism and the wheels.
be done in various ways, the shaft S8 prefer-
ably carries a pair of bowed springs 103,
which are secured to the shaft in any suitable
manner—as, for instance, by bolts 102. The
springs 103 take on each side of a pair of
blocks 104, secured to the felly of the rear
wheel 105. In the same way the sleeve 95

has secured to it by bolts 106 a similar dou-

ble-bowed spring 107, which engages blocks
108 on the felly of the other rear wheel 109.
The driving power for the wheels being trans-
mitted through this spring coannection the
shocks and strains before referred to are ob-
viated or much relieved.

While any form of steering-gear may be
used in connection with a vehicle equipped
with the other features of this invention, the
steering-gear will preferably be constructed
as follows: The front axle 3 is provided with
two short extensions 111 112, these extensions
being pivoted to the axle 3 by bolts 113, which
pass through sockets 114 on the extensions,
the sockets being contained between bracket-
arms 115 on the axle. The sockets 114 are
provided with outwardly-inclined arms 116,
these arms being connected for mmulta;neoua
movement by a 1*od 117, which rod is prefer-

ably provided with yoked ends 118, into which

the arms 116 take, the arms and yokes being
pivoted together by bolts 119. One of the
vokes 118, herein shown as the one adjacent
to the extension 112, is provided with a lug
120.
121, the other end of the link 121 being piv-

While this may

To this lug is pivoted one end of a link
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which is connected a radius-rod 132.
other end of this rod 132 is secured to the
axle in any suitable manner, as by a pin 133
passing through one of the }okes 115, though

wheel-shaft 123.
perforated and is mounted on a rod 124 which
passes through it. The rod 124 is provided
with the pe:rforate{:l end 124’, and through this

perforation passes a Shouldel ed pin 125, fast
on a bracket 126, said bracket 126 bemg suit-

ably secured to an angle-bar 126’, supported
on and fmmmg a ,part of the underfmme 1.

The rod 124 is held on the pin by a washer

127 and nut 128 orin any other suitable man-
ner. The lower or inner end of the rod 124

is supported in a hanger 129, which is carried |
on a flexible eonnectmn’ bar or link 130,

piv-
oted to the bracket 1‘»_’6 before refer red to.
The hanger 129 is provided with a lug 131, to
The

it might be secmed to any part of the perch-—

| frame

The worm wheel-shaft 123 earries a worn-

‘gear 134, said worm-gear being engaged by

a worm 155 mounted on a worm-shaft 136.
This shaft is preferably inclined and is pro-
vided at its upper end with an operating-

wheel 137 and a handle 138.

its lower end passes through a bearing 139,

30
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secured to the frame and is also furt,her sup-
ported by a two-armed bracket 140, said
bracket being supported by the worm Wheel |
shaft and engaging the shaft 136 above and
“below the worm.

The novel features em-
bodiedin thissteering mechanism are claimed
in my copending application Serial No. 977,

filed January 10, 1900, and no claim 1s made |

to them in this dpphcatmu

Any suitable form of brake mechanism may
be used with the vehicle.
shown two forms of such mechanism are
illustrated. A brake-bar1435,car rylrwbrake—
shoes 146 for acting on the wheels is shown
as swung by hnks 147 from brackets 148,
mounted on the longitudinal sides of the
underframe. Cc}nnectmg rods 149 serve to
connect the brake-bar
which is or may be journaled on the rear axle

The lever 150 is connected by a rod 151 to a
lever 152, which is eonnected to a shaft 153.
This shaft 158 is journaled in bearings located

just in front of the main water tank and is
controlled by a foot-lever 154.

~ to the brake just described there is or may

5%

6o

beany suitable form of friction-brake applied
to the main motor or engine shaft. Such a

brake is indicated at 155 and is operated

through alink 156, connected to a brake-lever

157, mounted on the side of the main frame

and extending up alon U'Slde the main deer-

tank.
It is to be understood that the invention

which has been heretofore described is not |
limited to the precise deta ls of construction .

which have been deseribed and illustrated.
Many changeq in construetion and arrange-

..............

The shaft at

In the machine

145 with a lever 150,

In addlbmn |
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The worm wheel-shaft is | changes and variations are mthm the scﬂpe'l_

of bhe invention. .
What I elaim is— |
1. In a steam-propelled metor—truck the

combination with a supporting-frame, of a

boiler carried thereby, said boiler being lo-

cated at the front end of the frame, and a

bunker for solid fuel also carried by and lo-

cated at the front end of the frame and in.
frontof the boiler,said bunker being arranged

to protect the boiler in case of accident.
2. In a steam-propelled motor-track, the

combination with a supporting-frane, ‘of a

boiler carried thereby, said boiler being lo-
cated at the front end of the frame, a

cated at the front end thereof and in front of
the boiler, said- container having parts ar-

| ranged to ﬂa,nk the boiler S0 &8 to protect 1t

in case of accldent

3. In a steam- propelled motor-tr uck, the

combination with a supporting-frame, of a

boiler carried ‘thereby, said boiler being lo-
cated at the front end of the frame, a two-— |
part bunker for solid fuel ecarried by the

frame and located at the frout end thereof
and in front of the boiler, the parts of said
bunker being arranged to ﬂa,nk the boiler so
as to protect the same in case of accident.

fuel-"
‘container also carried by the frame and lo-
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4. In a steam-propelled motor-truck, the '

combination with a supporting-frame, of a
boiler carried thereby and located at the

front end thereof, a water- ta,nk also car ried -

by the frame cmd located adjacent to the
boiler, a driver’s seat located over the tank,

an enfrme supported by the frame and be
neath Lhe surface thereof, and driving con-

nections from said engine to the road- wheels

entirely bene&th the top of the frame.

I1C0O

:1:05'

of the truck, said connections being located

5. In a steam- propelled motor-vehicle, the

combmatmn with a rigid frame to which

the road-wheels are connected of a spring-

I1O

mounted underframe, a boiler, coal bnnkets -

and water-tank Larned by Smd frame, satd

boiler, bunkers and tank bemur located at
one end of the undelflame an engine car-

ried by the underfmme, drwnw conneetlons

from the engine to the road- wheels said en-
gine and driving connections bemﬂ' located
entirely beneath the top of the underfmme
substantially as deseribed.

6. In a steam- pr{)pelled motor- vehlcle the
‘combination

with a rigid frame to which
the road-wheels are connected of a spring-

1.15

120

mounted underframe, an engine, boiler and =

water-tank carried b} smd underframe, said
boiler and water-tank being located-at one
end of the undelfla.me, and a driver’s seat

‘supported over the water-tank, substa,ntlally_

as described.

7. In a steam- pmnelled motor-truck the

cﬂmbmatlon with a Eupportmg-frame, of a

boiler carried thereon and located at the

front end thereof, a water-tank located above
| the frame and a,d,]acent to the boiler,

a sup-

plemeutal water- tank carried by the frame
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said tank being located near the rear end of
the frame and beneath 1ts surface, and an
engine carried by the frame and also located
beneath its surface and between the water-
tanks.

8. In a steam-propelled motor-truck, the
combination with a supporting-frame, of a
thereon and located at the
front end thereof, a water-tank located above
theframe and adjacenttothe boiler,a driver’s
seat supported over sald tank, a supplemen-

tal water -tank ecarried by the frame, said
tank being located near the rear end of the
frame and beneath its surface, and an engine
carried by the frame and &]SO located be-
neath its surface and between the water-
tanks. |
9. In a steam-propelled motor-vehicle, the
combination with a rigid frame to which the
road-wheelsareconnected,of a spring-mount-
ed underframe, a boiler and water-tank car-
ried by the underframe, said boiler and wa-
ter-tank being located at one end of the un-
derframe, an engine carried by the under-
frame and located beneath the same, and a
supplemental water-tank also carried by the
underframe and located beneath the top
thereof, substantially as deseribed.

10. In asteam-propelled motor-vehicle, the
combination with a rigid frame to which the
road-wheels are attached, of a spring-sup-
ported underframe, a boller and engine sup-
ported by said frame, and suitable pipes con-
necting the boiler and engine, said pipes be-
ing rigid throughout their length and hav-
ing rigid conuections with the boiler and en-
gine, bllbbt-dﬂtlally as described. |

11. In asteam-propelled motor-vehicle, the
combination with a rigid frame to whmh the
road-wheels are abtached, of a spring -sup-
ported underframe, a boiler and water-tank
supported at one end of the frame, an engine
supported beneath the frame, and snitable
pipes between the tank and the engine and
the boiler aud the engine, said pipes being
rigid throughout theirlength and having rigid
connections with the boiler, tank and engine,
substantially as described.

12. In asteam-propelled motor-vehicle, the
combination with a spring-supported under-
frame, of a boiler and water-tank supported
at one end of the frame, a supplemental wa-
ter-tank supported at the other end of the

frame, sald supplemental tank being located

beneath the frame, an engine also supported
by and beneath the frame, and suitable pipe
conneclions between the boiler, tanks and
engine, said pipes being arranged beneath
the frame so as not to interfere with the car-
rying capacity thereof, substantially as de-
scribed.

15. In asteam-propelled motor-vehicle, the
combination with a spring-supported under-
frame, of a botler and water-tank supported
at one end of the frame, a supplemental wa-
ter-tank supported at the other end of the
frame and being located beneath its surface,

an engine supported by and beneath the un-
derframe and between the tanks, suitable
pipe connections between the tanks, boller
and engine, said connections being arranged
beneath the frame, whereby the weight of the
parts carried by the frame is distributed
throughout its length and its carrying capac-
1ty is not interfered with, sabstantially as de-
scribed.

14. In a motor-propeiled vehicle, the com-
bination with rigid side bars to which the
axles of the road-wheelsarerigidly connected,
g spring-mounted underframe, a motor and
motvor-shaft carried thereby, a two-part coun-
ter-shaft, one part of said shaft being carried
on the spring-mounted underframe, and the

other part on the side bars, a fiexible connec-

tion between the two parts of the shaft, driv-
ing connections between the motor and that
part of the two-part shaft which is supported
on the underframe, and driving connections
between the road-wheels and that part of the
shaft which is supported on the rigid frame,
substantially as deseribed.

15. In a motor-propelled vehicle, Dhe om-
bination with rigid side bars to which the
axiesotf the l'oad-wheels arerigidly connected,
a spring-mounted underframe, a motor and
motor-shaft carried thereby, a two-part coun-

ter-shaft, one part of said shaft being carried
on the spring-mounted underframe, and the

other part on the side bars, a link between
the two parts of the shaft, said link being
connected to each part of theshaft by a uni-
versal joint, driving connections between the
motor and that part of the two-part shaft
which 1s supported on the underframe, and
driviug connections between the road-wheels
and that part of the shaft which is supported
on therigid frame, substantially as described.

16. In a motor-propelled vehicle, the com-
bination with rigid side bars to which the
axlesof theroad-wheelsare rigidly connected,
of ‘a4 spring-mounted underframe carrying a
motor, a two-part shaft, one part of said shaft
being supported on the side barsand the other
part on the spring-mounted frume, fexible
connections between the two parts of the
shaft, driving connections between the motor
and the part of the shaft which is supported
onthe spring-frame, and driving connections,
including differential gearing, between the
other part of the shaft and the road-wheels,
substantially as desecribed. |

17. In a motor-propelled vehicle, the com-
bination with rigid side bars to which the
axlesof the road-wheelsarerigidly connected,
springs carried by said axles, an underframe
supported on the springs, & motor suspended
from the underframe, a two-part shatr, one
part of which is suspended from the under-

frame, and the other pavt of which is mounted

on the side bars, a flexible connection between
the two parts of the shaft, gearing between

the motor and that part of the shaft which is
supported on the underframe, and differen-.
tial gearing between that part of the shaft
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‘which is supported on the rigid frame and

the road-wheels, substantially as described.

18. In a motor-propelled vehicle, the com-.

bination with rigid side bars to which the
axles of the road-wheelsarerigidly connected,
of a spring-mounted underframe, a two-part
shaft, one part of which is supported on the
underframe and the other part on the side
bars, a link between the two parts of the shaft,
a sliding and pivotal connection between one
end of the link and one part of the shaft, and
a pivotal and rocking connection between the
link and the other part of the shaft, substan-
tially as desecribed.

19. In a motor- propelled vehlcle the com-
bination with the motor, of connections from
the motor to the rc)ad-whee]s, a4 palir of gears
in said connections, said gears operating to

aive the road-wheels varying speeds, means

whereby either of said gears may be rendered
operative, means whereby both gears may
be rendered inoperative, and means addi-
tional to the means for rendering the gears
operative and inoperative for preventing
either gear from being put in operation while

the other 1S operatwe substantially as de-.

- seribed.

35

40

45

5o

53

6o

20. In a motor-propelled vehicle, the COImn-
bination with the motor, of connections from
the motor to the 1*0ad-wheel&:, a pair of gears
in sald connections, sald gears operating to
oive the road-wheels varying speeds, means
whereby either of said gears may be rendered
operative, means whereby both gears may be
rendered inoperative, means additional to the
means for rendering the gears operative and
inoperative, for preventing either gear from
being put into operation while the other is

operative, and independent operating means

for said additional means.

21. In a motor-propelled vehiele, the com-
bination with a power-driven shaft, of a pair
of transmitting-gears driven therefrom and

operating to drive the vehicle at a given

speed, a second pair of gears driven fmm the
motor-shatt and oper atmg todrive the vehicle
at a different speed, means whereby the gears
of each pair may be put in and out of mesh,
means additional to the means for putting
the gears into and out of mesh for prevent-
ing the gears of one pair from being thrown
into mesh while the gears of the other pailr

are in mesh, and means whereby the gears of -

both pairs may be thrown out of mesh sub-
stantially as deseribed.

22. In a motor-propelled vehicle, the com-
bination with a power-driven sha,fb a pailr of
transmitting-gears driven Lnerefmm and op-
erating to dr*we the vehicle at the given speed,
a second pair of gears driven from the motor-

shaft, and ﬁperating to drive the vehicle at a

different speed, means whereby the gears of
each pair may be put in and out of mesh,
means additional to the means for putting the
gears into and out of .mesh, for preventing
the cears of one pair from belnﬂ* thrown into

662,206

mesh, independent operating means for said
additional means, and means whereby the
gearsof both pairsimay be thrown outof mesh.

o

23. In a motor-propelled vehicle, the com-

bination with the motor, of two pairs of gears

driven therefrom and operating to drive the

vehicle at different speeds, one gear of each
pair being slidably mounted, a slide for con-
trolling the position of each sliding gear,

75

whereby a gear of each pair may be moved

into and out of mesh, locking devices for
holding the slides in position so that the gears

of one pair shall be in mesh and the gears of
the other pair out of mesh, and means for
preventing the withdrawal of the locking de-
vices for
until after the gears which are in mesh shall
be thrown out of mesh, substantially a,s de-
scribed.

24. In a motor- pmpelled vehicle, the com-
bination with a driving-shaft, of bwo slidably-

supported gears, two slides, one for control-.

ling the position of each gear, two gears with
W]ll(?h the first two gearsare arrantred to mesh,

a locking-slide for controlling the position of_
‘the gear- controllmw slides, said slide operat-

ing to lock the ct}ﬂt1*olli11g~slides so that one
cear will be in mesh with the gear which it
drives and the other gear will be out of mesh

the gears which are out of mesh

8o
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95

with the gear which it drives, and means for

preventing the movement of the locking-slide
until the slide which controls the gear which
is in mesh shall have been thrown so thaf
its gear is out of 11143‘::11 substantmlly as de-
seubed

25. In a motor-propelied VBhICle, the com-
bination with a driving-shaft, of two gears of
unequal diameter maunted thereon two gears
also of unequal diameter, said ge&rsbeing

100

105

driven by the first-named gears, two slides

for controlling the position of the first-named

vears, a locking-slide located between these

two slides, the two slides having grooves
which are enﬂ'dwed by the. IOCklﬂﬂ'-S]ldB sald
orooves being cwmnﬂ'ed so that wheu the Ioek-
1119'-511(]& engages one of them its gear will be

slide engages the other one, its gear will be
in inoper ative 1)031t1011 substantmlly as de-
sceribed.

26. In a motor- propelled Vehlcle, the com-
bination with a power-driven shaft, of two

gears of unequal diameter slidably mounted

thereon two slides for controlling the posi-

tion of the two f‘rears one of said slldes hav-

ing a loekmg-_trroove and two perforations and
the other slide having a groove and one per-
foration, a bracket arranged between the two
slides and having two perforations with which
the per fOI*atlons in the slides can be made to
register, a locking-slide carried by the bracket

aud adapted to engage the groove in one -

slide and when in SllCh eng a,n*ement to be
held therein by the other shde, aud alocking-

10

in opemtive posit.im1, and when the locking-
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pin adapted to pass through the perforations

in the bracket and slides and hold the slides

messh while the gears of the other pair are in | in position, substantially as deseribed. .
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27. In a motor-propelled vehicle, the com-
bination with an axle, of a pair of wheels
loosely mounted thereon, a spring interposed
between the axle and one of the wheels, where-
by said wheel is driven from the axle, a sleeve
mounted on the axle, a spring interposed be-
tween the other wheel and said sleeve, where-
by sald wheel 1s driven from the sleeve, a dif-
ferential gear arranged to drive the axle and
the sleeve either at the same or at varying
speeds, and means for driving.the differen-
tial gear, substantially as described. |

23. In a motor-propelled vehicle, the com-
bination with an axle, of a pair of wheels
loosely mounted thereon, two projections on
the felly of each wheel,and two doublesprings,
one for each wheel taking on each side of the
projection, whereby one half of each spring
acts to drive the wheels in one direction and
the other half of each springacts todrive the
wheels in the opposite direction, and means

for rotating the springs, substantially as de-

seribed. .
29. In a motor-propelled vehicle, the com-

bination with an axle, of a pair of wheels

loosely mounted thereon, said wheels having
projections on their fellies, a spring secured
to the axle and engaging the projections on
one of the wheels, a sleeve mouinted on the
axle, a spring secured to the sleeve and en-
caging the projections on the other wheel,
and means for driving the sleeve and the
axle either at the same or varying speeds,
substantially as described.

a
1 .
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in testimony whereof 1 have hereunto set 35

my hand in the presence of two subscribing
witnesses. -

JOIN EDWARD THORNYCROET.

Witnesses:
H. J. BROUGHAM,
HENRY A. BROUGHAM.
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