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Apnhcatmn filed Degomber 14,1894, Serial No. 531,774, (No model)

To all whom it mr;by COMCETTL:

Be it known that I, ROBERT S. CRAWFORD,
a citizen of the United States, residing at Ha-
gerstown, in the county of Washington and
State of Maryland, haveinvented certain new
and useful Improvements in Running-Gears

. Tor Vehicles, of which the following is a speci-
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fication, refelence being had thel ein to the

accompanying dramnﬂs

My invention has f01 1ts object to provide
a running-gear frame for a four-wheeled ve-
hicle which will be of simple construction, so
that it may be cheaply manufactured, and
which in its structure will be such that clips
and other partsliabletobecome loose may be
entirely dispensed with, while at the same
time the structure of the frame is such that

it need not comprise springs, but can still
accommodate itself to lateral inequalities of

the road or surface over which the vehicle 1s
to run.

Another object of my invention is to com-
bine with a running-gear frame having the
advantages just mentioned the greatest possi-
ble lightness consistent with proper strength.

To secure the results just stated my im-

proved running-gear frame comprises in its

preferred form frontand back axles, side bars
rigidly and directly connected to the back
axle at their rear ends, a bolster rigidly join-
ing the front end of said side bars, and hori-
zontal and vertical joints between said bol-
ster and said front axle, said horizontal and
vertical joints providing a universal- joint
swivel connection between thesaid front axle
and the said bolster, which will permit- the

front axle to be turned horizontally relative

to the running-gear frame, as does the ordi-
nary fifth-wheel of a wagon, and which will
also permit the outer ends of the front axle
to move vertically in accommodating them-
selves to inequalities of the road withoutim-

 partinglateral rocking motion to the running-
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cear frame, while at the same time the said

horizontal joint permits of more or less lat-

eral rocking motion of the running - gear
frame, incidental to such vertical movements
as may be imparted to the rear wheels by any
roughness in the road without disturbing the

front axle, this structure, as will be seen, con- |

......

tributing to an easy-riding vehicle without

necessitating the use of springs in the con-
struction of the running-gear. _

In the accompanying drawings, Figure 1is
a perspective view of a running-gear frame
constructed in accordance with my inven-
tion. Fig. 2 is a front end view, and Fig. 3
a side view, of the same. Figs. 4 and 5 are
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detail views illustrating the mannerin which

the axle-spindles are preferably joined to the
axles. [Hig. 6 is a detall view of the univer-
sal-joint connection between the bolster and
front axle, said connection comprising verti-
cal and horizontal joints. Kigs. 7 and 8 are
detail views illustrating the joint between the

front axle and the shaft or pole connection,

and Fig. 9 shows amodification of the same.

In the drawings, A denotes the front axle
and A’ the rear a,xle said axles Dbeing pro-
vided with spindles a.

- B B are the side bars of the frame, and C
a bolster rigidly connecting the forward end
of said side bars together, the rear ends of
said side bars being preferably directly and
rigidly attached to the rearaxie A’ by suitable
brazed joints. The axles, side bars, and bol-
ster referred to are all preferably of metal
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tubes, thus providing a metal frame of the

least possﬂole weight consistent with the great-
est strength, and as the side bars have bl azed
conneetlons 'with the rear axle and with the
front bolster, all clips and similar separate
and loose parts by which running-gear frames
are usually joined together may be dispensed
with. The axle-spindles are preferably bored
out for lightness, as shown in Figs. 4 and 5,
and are connected directly to the tubes con-
stituting the axles by a jolnt which 18 formed
by splitting the tubes and lapping the ends
thereof around the axle-spindles and brazing
them thereto, as will be understood by 1ef—
erence to said Figs. 4 and 5.
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Toprovide a running-gear frame which will

be easy riding, w;tthout necesmt&tmﬂ the use
of springs in its construction, 1 hewe devised
a novel connection between the said frame
and the front axle, which connection com-
prises a horizontal Jomt or pivot. 'T'his hori-
zontal joint or pivot permits of vertical move-
ments of the Wheels runnmﬂ* on the 'spmdles
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of the front axles, and which vertical move-
ments will give rocking movementsto thesaid
front ‘mle, but withous imparting rocking
movement to the vehicle-frame, the sa,ld ]1011—-
zontal pivot also permitting the frame to rock
slightly, more or less, incidental to vertical
movements of the rear wheels on arough road,

without disturbing the front axle. I‘urther-

more this ]1011z011tal joint so far relieves the

running-gear frame from strain that the su-
perstr ueture of the vehicle may be made much
lighter than heretofore with safety. Iig. 6
illustrates the preferred form of the honzbn-
tal joint referred to and which is also prefer-
ably connected with the vertical joint or pivot
constituting the fifth-wheel, which permits
thie turning of the tfront axle relative to the
Vehlele-flame In this preferred form of my

combined horizontal and vertical joints, D

denotes a forging provided with a horizontal
spindle d and a vertlca,l spindle d’. "The hori-
zontal spindle d isincloséd within & casinge,
which has a brazeéd connection with the bol—
ster C :—md which is preferably provided W1th
cones ¢/, between which and collars e* are in-
ter posed balls forming a ball-bearing between
these parts, the ball-bearing being proteeted
and inclosed by a cap e’. The vertical spin-
dle d’ is also preferably inclosed within a cas-

 ifig f, having a brazed connection with the

tubular fr ont axle D', said 8p1ndle beéingalso
preferably provided Wlth cones f', between

which and collars f/* ate interposed balls thus

iiaking a ball-bearing fifth-wheel JOlllt be-
tiveen the said front “axle and said bolster,
said ball-bearing being also protected by a
cap /3. The spmdles d and d' are preferably
joined by a brace G, which steadiés the same
and holds them 1101d with relation to each
other.
To pr ovide for an antifriction and antirat-
le -joint between the front axle andthe shaft
pole COIllleCtl()llb the said front axle is pro-
"""" , which, as herein shown,

are bored for the 1ecept10n of screw pins or

bolts b, the shanks of which forin studs on
which are placed conesc W’hlch will be screwed
tightly against said lugs «'.
2180 fornied with eomeal portions below their
heads, and betiween the conical portions of

~the said bolts and the. said cones c and ears /o
whiech surround the bolts are interposed balls
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to form ball-bearing joints. The ears /i are
each rigidly connected by a bolt 2, pr eferably
formed tapering, as shown, to the f01 ked por-
tion of the pole or shaft connection ', said
bolt being provided with a sét-nut¢*by whleh
it may be “drawn up tight. This construection
forms a convenient det&chable connection be-
tween the pole or shafts and the axle without
disturbing the ball-bearings.
From the for egoing it will be appal ‘ent that

I am able to prowde a vehicle running-gear

of very simple constr uction in whiceh no elips,

springs,orareach will benecessary,and which
at the same time will provide an ea,?;y-l iding |

The bolts b are |

| nectlon between
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vehicle-frame which will be of the greatest
possible strength with the Jeast pos'-‘ﬂble
welght.

My improved running-gear frame is more
particularly designed for use in connection
with pneumatic Wheels and when furnished
with the same will promde a very light, as
well aslight-running and easy-riding Vehlcle
Furthermore, my improved running-gear,
while very light, is so rigid longitudinally
that the drwer of a fast horse will always be
in the same position relative to the horse, and
thus any jerking on the horse’s mouth thr ouﬂh
the reins incidental to longitudinal Vlbmtmn
of the vehicle, is avoided.

I do not wish to be understood as limiting

my invention to the details herein shown, as
I Believe that I am the first to construct a
rurnning-gear for a four-wheeéled vehicle in
which thiere is a Horizontal and vertical joint
cohtiection between the front axle and 4 bol-
ster above the same, providing a_universal
joint swivel connection between these parts.
While I have shown the réar ends of the side
bars as rigidly and diréctly connected to the
rear axle I do not wish to be understood as

limiting my inverntion to this donstruction, as,
| if desu:ed Springs miay be interposed between
the rear ends of the said side bars and said rear

axle. Furtheérmore, although I prefer to con-
struct the partsof my 1mpr0ved running-gear
frame of metal tubes, as above descrlbed Ido
not wish to be understood aslimiting myself to
netal tubes, as the double-;mmt connectlon
between the bolstel and front axle might be
used in connection with a frame of wood, or
a metal frame the parts of which were not

“of tubes, without depa,rtmﬂ from the spirit

of my invention.

Fig. 9illustrates a sllnht modification of the
pole connection with the front axle, and in
this form of iy invention the lugs ¢’ are pro-
vided with studs b’, which are 111136""1 al there-
with or rigidly secured thel eto ::md on which
are placed cones ¢ and ¢, between which and
the ears /v are 111Lerpoged balls to form a ball-
bearing.

IIavmﬂ thus described my invention, I
claim and desire to secure by Letters Pat-
ent-—

1. In a vehicle 1‘111111111g oear the combina-
tion with the front and rear axles thereof, of
side bars connected with said rear axle, a hol-
ster rigidly joining the front end of Smd side

bars, said axles, side bars and bolster being

all of,i metal tu,bes, and a horizontal and ver-

tical ball-bearing joint connectioh between
the said bolster and said front axle.

2. The combination with the front axle A
and the bolster C, of the universal ;jomt con-
said parts comprising the
piece D provided with the spindles d and d',
the casing e attached to the said bolster, the
casing f attached to the said front axle, and
t]le bl'ace G connecting said spindles. .
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. The combination wﬂzh the front axle A -
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and the bolster-O, of the universal joint con-

nection between said parts comprising the

piece D provided with the spindles d and ',
the casing e attached to the said bolster, the
casing f attached to the said front axle, ball
bearings in the said casings, and the brace G
connecting said spindles. x

4. The combination with the front axle pro-

vided with the lugs o having studs, of the ears

I surrounding said studs, the ball bearings 10
between said studs and ears, and the shaft or
pole connections attached to said ears.
In testimony whereof I affix my signature
1n presence of two witnesses. |
‘ROBERT 5. CRAWFORD.
Witnesses: B
HENRY CALVER,
NATHAN H. ROBBINS.
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