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EE’ECIFICATION forming part of Letters Patent No. 684,733, dated Oe*tobér 15, 1901,
Application filed September 29,1900, Serial No. 31,513, (No model.)

To all whory Tt maiy conecern:

Be it known that I, GEORGE E. WARREN, a
citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of
Massachusetts, have invented certain new
and useful Improvements in Motor-Vehicles:

~and I do hereby declare the following to be a

IO

full, clear, and exact deseription of the inven-
tion, such as will enable others skilled in the
art towhich it appertains to make and use the
same, | | | | o

The present invention relates to motor-ve-

~ hicles, and more particularly to the steering

mechanism of such vehicles. _
The object of my invention is to provide an
improved mounting for the movable wheel-

~ Journals of a motor-vehicle and an improved
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mechanism for actuating the journals,where-
by the vehicle can be easily guided and con-
trolled. | |

It has heretofore been proposed to pivotally
mount the journals of the front or rear wheels
of a motor-vehicle upon their axle and to pro-
vide mechanism connecting with a steering
handle or]lever for turning the wheel-journals
upon their pivots to control the direction of
travel of the vehicle. In many of such motor-
vehicles, however, the pivots of the wheel-
Journals have been situated at one side of the
plane of the wheels, and the control of the ve-
hicle has thereby been rendered difficult on
account of the tendenecy of the wheel-journals
to turn about their pivots when an obstruc-
tionis encountered. Thistendeney increases
with the distance of the pivot from the medial
plane of the wheel, as the foree acting upon
the wheel when an obstruction is encountered
acts in the medial plane of the wheel, and the
farther the pivot is removed from this plane
the longer is the lever-arm through which the
force acts on the wheel-journal. In vehicles
50 constructed it is found to be impossible to

~ hold the wheel-journals from vibrating, and

45

5O

the vibrations being transmitted to the steer-
ing-handle render the guiding of the vehicle
difficult and tiresome. Moreover,thestrength
required to hold the wheel-journals approxi-
mately steady is considerable.

In many motor-vehicles as heretofore con-
structed the steering-handle has been con-
nected with the mechanism for actuating the

wheel-journals, so that the vertical vibrations |

of theaxle have been transmitted to the steer-
Ing - handle, thereby interfering with the
proper manipulation of the handle and add-
ing to the difficulty of guiding the vehicle.
For overcoming the above objections and
providing a vehicle easily guided and con-
trolled at all times my invention contem-
plates an improved mounting for the wheel-
journals with the pivots arranged in the me-
dial plane of the wheels and for actuating
sald journals a mechanism, part of which is
supported by the axleand part by the vehicle

“body,with connectionsallowing a relative ver-

tical movement of parts of such mechanism,

To the above ends my invention consistsin
the devices and combinations of devices here-
inafter described and claimed,. |

In the drawings accompanying this appli-
cation, wherein is illustrated a preferred form
of my invention, Figure 1 is a view in front
elevation of a motor-vehicle embodying the
same. Iig.2isa plan view with the vehicle-
body and supporting-spring remeved. Fig.
3 18 a sectional view on the line 3 3, Fig. 4.

Kig. 4 is a view in side elevation of the front

portion of the vehicle shown in Fig. 1, a por-
tion of the wheel being broken away to show
the underlying parts. Fig. 5 is a detail sec-
tional view of that part of the steering mech-

anism which issupported by the vehicle-body.

Iig. 6 is a sectional view on the line 6 6, Fig.
2. Ifig. 7 18 a detail sectional view on the

line 7 7, Fig. 2, showing one of the wheel-
Journals and a portion of its actuating mech-

anism, and Fig. 8§ is a sectional view on the
line § 8, Fig. 7. o
Referring to the drawings, in which like
characters of reference indicate like parts, 1
designates a vehicle-body supported at its
frontend fromanaxle 2 by meansof aspring 3.
To form a light and strong axle adapted to

support the parts to be hereinafter referred

to, I preferably construect the axle 2 of a cen-

t tral casting 4 and two end castings 5, united

by tubes 6. Theendsof the tubes are seated
over projections on the castings and brazed
thereto, the whole forming a rigid truss-
frame. On the castings 5, forming the ends
of the axle 2, are pivotally mounted the wheel-
journalg, as will now be desceribed. In the
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construction shownin Figs., 7 and 8, 7 desig- |

nates a frame pivotally mounted upon the
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~casting 5 by means of a pivot-pin 8, paséing--T. the hub of the wheel have been defective in

- through the end of the casting and through

' ;ﬂanfres 9 of the frame, eitendmn* above and

below the casting and also passing through a
flange or web 10 of the frame extending mto

a slob 11, formed in the casting.
journal is formed by a sleeve 12 secured to
or formed integral with the frame 7, and by

a eylindrieal stud 13, concentric with the

10

sleeve 12 and extendmrf from the frame 7 in
the opposite direction, the pivot-pin being

sitnated between the two parts of the journal.
“T'he sleeve 12 extends inwardly over the cast-
Ing 5, being separated therefrom a sufficient .
distance to allow the frame 7 and the journal
- carried therebytobe moved onthe pivot-pin8.

- 14 designates the wheel-hub, provided with

20

- stud 13,

I

| lI]“'

30

suitable bearing-surfaces, rollers 15 and 16,

- supported in suitable cages, being interposed
between such surfaces and the sleeve 12 and
- The cage for the rollers 15 is held
. 1In p051t1011 betwecn ‘a shoulder on the sleeve
12 and a circular flange 16 of an annular
- plate 17, secured to the inner end of the hub
and plogeetmﬂ' inwardly to the end of the
- sleeve 12 to form a dust-guard for the bear-
| The cage for the 101161&; 16 i1s held in
. :positwn between the frame 7 and a washer 18,
- forming a part of the bearing for takmﬂ' up- |
the end thrust to be described. o
As a means for taking up the end thrust T
provide a roller- bealmw conveniently con-

structed as follows: The:outer end of the hub

14 is bored out to form a seat of greater di-
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ameter than the bLearing codperating with

the stud 13, and in said seat are positioned
the washer 18, the sleeve 19, provided with
the central flange 20, and the washer 21, the
washers and sleeve being held in position by

an externally-threaded ring 22, engaging a

thread cut 1n the outer end of the bore of the
hub. A washer 23, secured to the outer end
of the stud 13 by means of a nut 24, extends

“between the washers 18 and 21, bﬂllb 25, held

in suitable cages, being mterposed between
the washers. The cages for the balls are held
between the washers 18 and 21 and the flange
20 of the sleeve 19. The cages for the b&l[s
are not shown on the dmwmgﬂ but 1t is be-
lieved that the manner in which they are
supported will be readily understood, and as
the specific construction of this bearing forms
no part of my present invention the illustra-

‘tion contained in FKigs. 7 and 8 is deemed

sufficient. A cap 26, “serewed into the end
of the hub 14, serves as a duast-guard for the

bearing and 1mpmts a finished appearance

to the hub.

It will be seen that the pivot-pin issituated

in the medial plane of the wheel, and is thus
in the line of the force acting upon the wheel
when an obstruction is encountered. All
tendency of the wheel-journal to turn on its
pivot due to this cause is therefore avoided.

All constructions heretofore devised, so far

as I am advised as to the state of the mt in

. which the pivot-pin has been situated within |

The wheel- |

shown in Fig, 2.

seribed.

‘tances from the shaft 32.
actuated to swing the arm 31 to the right, as

aline at an aufrle to the axle.
gitudinal mov ement will thus be given tothe
link 30 at the left, and the wheel at the left,
which is the inside wheel in this case, will be

that the pin often breaks or 1s sheared off
‘when the wheel passes over an obstruction.

This defect is overcome in the construcetion .

shear off the pin being taken by the flange

above described by the engagement of the '
flange or web 10 with the slot 11 in the end
of the axle, the thrust tending to break or - = -
75
and slotted end of the axle instead of by the B

pin, as in prior constructions. The eastmm -

9, forming the end of the axle, can be made: |

.W1de enouﬂ‘h in a vertical direction to- ﬂ*we
| the necessary strength and narrow enouo*h in
a -horizontal dueetmn tc allow the- Whee].-: |

journal to turn. w1thout unduly enlm oing the

wheel huab. o
As g convement means fm aetuatmw the-

;wheel journals I provide the webs of the

5o

frames 7 with segmental gears 27, meshing =

Links 30

with: segmental gears 28, carried by bell- =
cranks 29, pivoted in the slotsin the castings
0. As shown, the ends of the sleeves 12 and .
inner edges of the plates 17 are beveled to
avold contact with the racks: 28,

Qo |

connect the bell-eranks 29 with an arm 31,

gecured to a short vertical shaft 52, mounted '

in bearings formed in the outer ends of two .~

studs o3 and 34, secured to the central casting
- The links 30 pass through the:
axle 2 from one side to the other, asisclearly =
By rotating the shaft 32

it will be evident that the wheel-journals -
ICC .

of the axle 2.

will be simultaneously turned in the same di-

rection through the connections above de-
The connections of the links 30 to

the arm 31 are such that the inside wheel is
turned through a greater angle than the out-
side wheel to bring each wheel normal to the
radius of the curve on which it travels. This

construction is clearly shown in Fig. 2, in

which it will be seen that the links 30 are
separately pivoted to the arm 31 at equal dis-
1f the shaft 32 is

viewed in the figure, the pivot at the left will
move in aline %llLSt:?LIltlﬁlly parallel with the
axle while the pivot at the right will move in
A greater lon-

turned through a greater angle. As a means

for rotating the shaft 32 I pivot to the upper

end of the shaft acrank-arm 35 and pivotally
connect this crank-arm with a crank-arm 36,
pivoted to the lower end of a shaft 37, jour-
naled in the bottom of the vehicle 1. The
bearing for the shaft 37 (see Fig. 5) consists
of a sleeve- bushing 88, provided withaflange

39. The shaft is held in the bushing by
means of a shoulder engaging the upper end
of the bushing and a collar 40, secured to the
shatt, engaging the lower end of the bushing.
T'he Shaft is hollow and the connection be-
tween the shaft and the crank-arm 36 is
formed by a block 41, to which the crank-
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secured to the bottom of the vehicle by screws
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arm is pivoted, provided with a stem seated |

in the hollow shaft and pinned thereto. A
steering-lever 42 is pivoted to the upper end
of the shaft 37. |

In the construction above deseribed it will
be seen that the pivotally-connected crank-
arms 35 and 36 serve as a means for trans-
mitting the roftary movements of the shaft
57 to the shaft 32 and at the same time per-
mitarelative vertical movement of theshafts.
The vibratory movements of the axle are
taken up by the pivotal connection of the

crank-arms and all vibration of steering-le-

ver 42 due to this cause avoided.

T'he vehicle which I have illustrated in the
drawings is provided with a steam-boiler
supported upon bars connecting the front
and rear axles, these bars being supported
from the front axle by means of a frame piv-
oted thereto. The boiler is held firmly in po-
sition on the supporting-bars by braces con-
necting the boiler and pivoted frame, as will
be described.

43 designates a plate or block pivotally sup-

ported on the central casting 4 of the axle by
means of a projecting cylindrical portion 44,
engaging a correspondingly-shaped seat in
the casting 4, and by means of the stud 34,
passing through a hole in the block concentric
with the cylindrical portion. The plate 43
18 substantially rectangular and is provided

‘at each corner with a lug or projection 45.

Bolted to the upper projections and extend-

ing upwardly to the boiler are braces 46, these |

braces being joined to and forming part of a
band 46, surrounding the boiler and clamped
thereto by a bolt 47. Bolted to the lower

projections and extending horizontally be-

neath the bottom of the boiler to the rear
axle are bars 48. A bar 49 is also bolted to
each of the projections 45, said bars extend-
ing parallel with the axle on each side of the
central casting 4. The ends of the two bars
on each side are bolted together and to a
brace 50, extending upwardly to the boiler
and secured to the band 46*., The ends of
the braces 50, to which the bars 49 are bolted,
are turned into a plane parallel with the axle
and engage guldeways 51 on the axle. The
plate 43 and bars 49 constitute a frame mount-
ed on a horizontal pivot extending trans-
versely to the axle, to which the braces 46,
bars 49, and braces 50 are attached. By the
construction deseribed the lower end of the
boiler is {irmly braced and supported from
the axle and at the same time the axle is al-
lowed to tip without moving the boiler.

The operation of the different portions of

the apparatus has been indicated in the de-
seription of their construction and will be
readily . understood without a separate de-
sceription thereof. |

The specific construction illustrated in the
drawings and above described embodies my

invention in its preferred form: but it is to
be understood that it is not limited thereto,

3

but that many changes may be made in the
form and arrangements of the parts without
departing from the spirit thereof.

Having thus described my invention, what
Iclaim as new, and desire to secure by Letters

-Patent, is—

1. Amotor-vehicle, having, in combination,
an axle, a wheel-journal comprising a frame

| pivotally mounted thereon, the pivot of said

frame being in the medial plane of the wheel,
a flange on said frame entering a slot in the
axle, and means for actuating the wheel-
journal, substantially as described.

2. A motor-vehiele, having, in combination,
an axle, a wheel-journal comprising a frame
pivotally mounted thereon, the pivot for the
frame being in the medial plane of the wheel,
a flange on said frame entering a slot in the
axle and provided with a segmental gear, a
bell-crank mounted in said slot provided with
a segmental gear meshing with the first-men-
tioned gear, and a steering-handle and inter-
mediate connections for actuating the bell-
crank, substantially as described.

3. A motor-vehicle, having, in combination,
a wheel-journal comprising a frame pivoted
thereto, the pivot for the frame being in the
medial plane of the wheel, a flange on said
frame entering a slot in the axle, a lever
mounted in said slot, connections between
the flange and the lever and asteering-handle
and intermediate connections for actuating
the lever, substantially as described.

4. A motor-vehicle, having, in combination,
an axle, wheel-journals pivotally mounted
thereon, bell-crank levers pivotally mounted

| on the axle, connections between the levers

and wheel-journals, a shaft journaled on the
axle, an arm secured thereto, links connect-
1ing the arm and levers, a shaft mounted on
the vehicle-body, and connections allowing a
relative vertical movement of the shafts with-
out rotation for rotating said first-mentioned
shaft from said last-mentioned shaft, sub-
stantially as described. . |

5. A motor-vehicle, having,in combination,

an axle, wheel-journals pivotally mounted

thereon, bell-crank levers pivotally mounted
on the axle, connections between the levers
and wheel-journals, a shaft journaled on the
axle, an arm gecured thereto, links connect-
ing the arm and levers, a shaft mounted on
the vehicle-body, means for actuating said
shaft and crank-arms pivotally connected to
sald shafts and to each other, substantially
as described. | |

6, A motor-vehicle, having, in combination,
an axle, comprising central and end castings
and connecting-tubes forming a truss-frame,
wheel-journals pivoted in slots in the end
castings, bell - crank levers pivoted in said
slotgs engaging the journals, an arm pivoted
to the central casting, links passing through
the axle connecting the arm and levers, and
means for actuating the arm, substantially

| as described,
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7. A motor—-vehlcle havin g,incombination,
an axle, a frame mounted on a horizontal

pivot extending transversely to the axle, a |
boiler, S.Upporting—bars extending from said

frame beneath the boiler and braces connect-

1ing the boiler and frame, substantially as de-

seribed.

8. A motor-velicle, hawnn*, in combination,
an axle, a frame mounted on 4 houzontal
pivot extending transversely to the axle, -
guides for said frame carried by the a,ﬁle,
boﬂer, supporting-bars extending from said
frame beneath the boiler, and bmces con- .
necting the boiler and frame, substantially
as descmbed ~

9. Amotm—-vehlcle, having,in combination,
an axle, a block mounted on a horizontal
pivot extending transversely to the axle, a
boiler, supporting-bars extending from the.
block beneath the boiler, braces connecting
the boiler and frame, bars extending later-
ally on each side of the block, braces con-

necting the boiler and the ends of said bars, |

| and guides for the ends of said braces carried

by theaxle, substantially as described.

10. A motor-vehicle, having, in combina-
tlon an axle, wheel- Joumals each compris-
ing a frame pwotally mounted thereon, the

25

plvot for the frame being in the medial plane '

of the wheel, a flange on each frame enter-
ing a slot in the axle and provided with a
segmental gear, a bell-crank mounted in each
slot prowded Wlth a segmental gear meshing

| with the first-mentioned gear, a shaft jour-

naled on the axle, an arm seeured thereto,
links connecting the arm and bell-cranks, a

shaft mounted on the vehicle-body, means
for actuating said shaft and erank-arms piv-
| otally eonnected to sald shafts and to each

other, substantially as deseribed.
In testimony whereof I affix my signature
in presence of two witnesses.
GEORGE E. WARREN.
Witnesses:
FRED O. FisH,
HORACE VAN EVEREN.
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