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To all whom 1t maly conceri:

Be it known that I, FRANK V. GII‘FOED 2
citizen of the United States , residing at \T1a,0*—
ara Falls, in the county of \ngara and State
of New York have invented new and useful
Improvements in Running-Gear for Vehicles,
of which the following is a specification.

This invention relates to that class of short-
turning vehicle-gears in which the axle-spin-
dles are capable of swinging horizontally on
the ends of the axle and connected with the
tongue or the thills, so that the turning move-
ment of the latter is transmitted to the spin-
dles. To prevent crowding or dragging of
the wheels in turning the vehicle, the spin-
dle of the inner wheel should turn about 1ts
pivot through a somewhat greater arc than
the spindle of the outer wheel, so that when
the tongue stands at an angle to the longitu-
dinal center line of the vehicle the planes of

the two front wheels are not parallel, but con-

verge rearwardly and preferably to such an
extent that the wheels turn in circles de-
scribed from approximately the same center.

The object of my invention is to produce
an efficient running-gear which efiects this
differential adjustment of the wheel-spindles
and in which the connections between the
tongue and the spindles assume at all times
such an angle to the spindle-arms as to atford
an advautaﬂ*eous leverage for turning the ve-
hicles from.one position to another.

In the accompanying drawings, consisting
of two sheets, Figure 1 is a bottom plan view
of my improved running-gear, showing the
wheels in their straight position. Fig.2 is a
similar view showing th.e position of the parts
In turning the vehlcle Fig. 8 is an enlarged
vertical lonwltudma,l Secmon of one of the
sliding connections in line 3 3, Fig. 1. Fig.

. 4 is a vertical cross-section in line 4 4, Ifig. 3.
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Fig. 5isalongitudinal section, on an enlarged
scale, of one of the spindles and connecting
parts in line 9 o, IFig. 1.

Like letters of reference refer to like parts
in the several figures.

A is the front axle; A', the rear axle; b,
the side bars, and B’ a eross-bar connecting
the side bars.

The body of the vehicle is not shown in the |

drawings and may be of any ordinary con-
stru ctﬂon.

E represents the spindles of the front axle,
on which the front wheels F are mounted and
which are pivoted to the ends of the axle by
vertical pins or bolts e, so as to be capable of
swinging horizontally on the axle. Hach of
these smndles is provided at its inner end
with a rearwardly-projecting shifting arm €',
arranged substantially at rlﬂ‘ht anﬂ'les to the
spmdle

g represents longitudinal arms or links ar-
1'anﬂ'ed on the inner side of the spindle-arms
e and ecach pivoted at its front end to the
front axle by a vertical bolt and having its
rear end connected with the rear end of the
adjacent spindle-arm by a transverse link

!

g'. The spindle-arms and the longitudinal

links g are of the same length, so “that the

transverse links ¢’ remain substantlally par-
allel with the front axle in all positions of
the wheels.

H is a transverse steering bm or head piv-
oted centrally to the middle of the front axle
by a vertical bolt 72/, so as to be capable of
swinging horizontally and provided on op-

posu;e sides of its pivot and equidistant there-

from with rigid rearwardly-extending arms
. Therear onds of thesearms are connected
with the transverse links or connections g’
by connecting-frames I, so that the lateral
movement of sa,lcl arms, due to the turning of
the steering-head, is transmltted tothe Wheel—
%plndles throun*h said links and the shifting
arms ¢ of the spmdles These connectmm
frames I are preferably of elongated trlanﬂ*u-
lar form and are rigidly secured at their outer
angles 7 to the transverse connecting-links ¢/,
SO that the frames while capable of moving
laterally with said links always remain sub—
stantially at right angles to the front axle.
The arms £ of the steer ing-head have a com-
bined sliding and pivotal eonnection with the
inner 1011#11311(1111&1 bars 2’ of the frames I, so
that When the steermﬂ*-head is turned out of
line with the front axle its arms slide in oPp-
posite directions on said bars and the rear
ends of the arms are at the same time per-
mitted toswivel on the frames toprevent bind-
ing of the parts on each other. The connec-

tion shown in the drawings consists of a ver-
tical stud or pin 7, ca,pable of turning freely
in an opening of the steermfr -arm %, and hav-
| a horizontal opening 7', thloun'h which the
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*:rectlons fmm the pwoted front end of the 70; S

......

e Tea,l steering-head.

In order 130 obt&m a Smtable dl"'

SRR gand n: the same ﬂ'enexal dnectwn but in |
""" RS ;&,omewhat dlffelem dnectmns wﬂah refereﬁeeé
SEREEE S SEREEEEE Theﬁépaisnt;e
SERREEREE RN RN %01‘ &ttaehment whleh eontrols the spindle of | s SERRRNE S
SERENEEE TR ;the o;ute.l wheel swmﬂ*s more. in a transverse% éveltmal pwots mld eaeh havmn' a shlftmﬂ'é SRR
arm arranged substantially at: zrighﬁ ea,nzglesz EEREEENE
| thereto, a steering-head pivoted in'the longi~ = 1
> | tudinal center line of the vehicle and pro- 35 @
31 vided on opposite sides of said line with:lat- .0
| 'erally-extending arms, guides or frames ar- = = =

=Thlsthmwsthetwo-wheelsout; ranged sub 1 1i les to:

EERREEE RS I ;of pal allehsm in turning the thills or poleand'| axle and connected with said spindle-arms, = '

1 places the front wheels in positions in which | respectively, and sliding connections which go' = =

EEE R ;theu pla,nes converge rearwardly; as shown: étransmlt the movement ef the steelmﬂ‘-headz EERRENEES

FEEE | =];>=yf thls eonetruetwn When the; R

éfOI"i)h | :':':'i!.!_! ! :,:_:_:_:;:-.-:-:r;':':r_r;réé;.;éiézgz;
SRR R -, eonneetedw1ththe mner-wheelspmdle, re- |

SO RN NN ;ma,ms at a considerable angle to the: shifting

o arm of smd spmile, even whe-n- the whee]_ is

" 2. The combination with an axle, of wheel- = = 1
;spmdles conneeted m.th the ends thez ecaf bys SEEERE

fthe a:x:le on the inner S1de of the shzftmg arms
| of the wheel-spindles and arranged on the r
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from the front steering-head, although this
adjustment of the rear wheels is not indis-
pensable.

The parts whereby the rear-wheel spindles
are adjusted are constructed asfollows: These
spindles are pivoted to the ends of the axle
in the same manner as those of the front
wheels, and each is provided at itsinner end
with a forwardly-projecting shifting arm e?,
arranged substantlally at right anﬂ'les to the
spmdle g° represents the lmks, snnlla,r to

the links g, which are arranged parallel with |

the shifting arms of the Spindles and on the
front side of the rear axle. ¢® are the transs-
verse links connecting the spindle-arms and
the longitudinal links ¢? and I' are connect-
ing-frames secured to said transverse links.
1" is a rear T-shaped steering-head pivoted
at its front end to the middle of the cross-bar
B’ by a vertical pin m and having at its rear
end a cross-bar H<. The outer ends of this
cross-bar are connected with the longitudi-

nal members of the frames I’ by shdmcr and
swiveling connections 77, similar to the COr-
1espondmfr connections of the front steering-
head, by which construction and arr anﬂ*ement
of parts a differential adjustment of the rear
wheels 1s effected corresponding to that of
the front wheels. The rear steering-head is

actuated from the front steermfr—head by lon-
gitudinal connecting-rods 7, attaehed at their
front ends to the front steenn?'-head on oppo-

§ ;same mde of the a,zde as smd ar ms, tmnsversei R
plefela,blyad;] usted in a sn:nllar manner and: 3

longltudmal lmksj guldes or flames 11#1d1y
connected with said transverse links and ar-
ranged substantially at right angles to the
axle, a steering-head pivoted in the longitu-
dinal center line of the vehicle and provided
on opposite sides of said line with laterally-ex-
tending arms, and sliding connections which
transmit the movement of said steering-arms
to said guides or frames, substanmally as set
forth.

3. The combination with the front axle and
the wheel-spindles connected with the ends
thereof by vertical pivots and having rear-
wardly-projecting arms, of longitudinal guide
bars or frames arranged on the rear side of
the axle and connected with the arms of said
spindles, so as to move laterally therewith,
and a steering-head pivoted to the middle of
the axle and provided on opposite sides of its
pivot with arms having a sliding and swivel-
ing connection with said longitudinal guide
bars orframes, substantially as set forth.

4. The combination with the front axle and
the wheel-spindles connected with the ends
thereof by wvertical pivots and having rear-
wardly-projecting arms, longitudinal arms or
links extending rearwardly from the axle and
arranged on the inner side of said spindle-
arms, transverse links connecting said spin-
dle-arms with said longitudinal links, guides
or frames rigidly connected with said trans-
verse links and arranged substantially at
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right angles to the axle, a steering-head piv-
oted to the middle of the axle and provided
on opposite sides of its pivot with rearwardly-
extending arms and sliding connections be-
tween sa;id arms and said ﬂ*uides or frames,
substantmlly as set forth.

5. The combination with the rear axle and
the wheel-spindles connected with the ends
thereof by vertical pivets and having for-
wardly-projecting arms, of guides or frames
connected with the arms of said spindles and
arranged substantially at right angles to the
axle, a steering-head pivoted in the longitudi-
nal center line of the vehicle and provided at
its rear end with a cross-head, and sliding
connections between the ends of said cross-
head and said guides or frames, ‘substantmlly
as set forth.

6. The combination with the front axle and
the wheel-spindles connected with the ends
thereof by vertical pivots and having rear-
wardly-projecting arms, of longitudinal guide
bars or frames arranged on the rear side ot
the axle and connected with the arms of said

| spindles, a front steering-head pivoted to the

middle of the front axle and provided on op-
posite sides of its pivot with arms having a
sliding conmnection with said guide bars or
frames, a rear axle provided at its ends with
homzontally swinging spindles having for-
wardly-pro,]ectmﬂ' arms, longitudinal ﬂ‘lllde
bars or frames connected with the last-named
spindle-arms, a rear steering-head pivoted at
its front end in the center 11ne of the vehicle
and provided at its rear end with a cross-
head, sliding connections between said rear
1trmdes or frames and the ends of said cross-
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head,and connections whereby the movement

of the front steering-head is transmitted to

the rear steering-head, substantially as set
forth.

Witness my hand this 20th day of October,
1898,

FRANK V. GIFFORD.

VWitnesses:
CARL K. GEYER,
JNO. J. BONNER.
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