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UNITED ST-ATESPATENT OFFICE.

JONA[‘HAN D. MAXW'ELL OF DETROIT MIC‘HIGAN

MOTOR VEHICLE

.:PECIFICATION formmg pa.rt of Letters Pa,tent N 0 '701 909 da,ted J une 10 1902
Anpheetmn filed February 14, 1902 Serla,l Ne 94;010 (No medel )

1o a,ZZ whom it may ConcCer:

siding at Detroit, in the county of Wayne and
State of Mmhlgan have invented certain new

and useful Improvements in. Motor-Vehicles,

of which the following is a specification, ref-
erence being had t,herem to the accom panying
drawings.

This mventlon relates more speelﬁcally to |

improvements in the running-gear of motor-

 vehicles of the type of the automobile driven

by gasolene or other gas, vapor, or steam en-

oine and in which the bedy and metor are sup-. |

por ted ‘upon springs. |
My invention is deswned Wlbh the ﬂ'eneral

- object in view to ma,ke an efficient running-
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~ig aside elevation of Kig. 1 partly in section.

- mitted o the body.

gear composed of few 'and simple parts spe-
e1ﬁca11y adapted for the commercial manufae-
ture on a large scale, while at the same time
an easy and comfortable riding vehicle of:

pleasing appearance and moderate coet 1s
produced. |

To this end my mvenmon embleees several |
specific features, one of which relates to the
support of the body, whereby the jar or vi-
bration of the engine, which is so partlculmlyi
.noticeable in the use of the ﬂ'a,eolene and va-.
engines, is prevented- from being trans-
Another fea,ture relates

por e

to the mounting.of the motor, whereby . its

frame is made a structural part of the run-
ning-gear and at the same tlme aﬁerde ﬂ'rea.t-*

facility for the alinement.-

construction of axle- ehpe for connecting-the

springs to the axles, all as more fully herem-w--

after deseribed, and shown in the accompany-

ing drawings, and more speelﬁeally pomted-.

out in the clalme |

Figurelisaplan view of my 1mproved run-_.

ning-gear, the body being removed. Fig. 2

Fig. 3 18&81]]111&1‘ side elevatmn together with
the body. TFig. 41is a detached front eleva-
tion of- 1311e combined. steering-rod and front
spring. -Fig. bisa vertical centml section of
Fig. 4. Flge 6,7, and 8 represent the parts

. of the axle-clip shewn in FKigs. 4 and 5 in de-

50

tached views. Figs. 9and 10 are vertical lon-
aoitudinal sections of the front and rear axle-

| cllps for fastening theside epl Ings te the fr ont

The invention also has referenee to a NoOV el*

1
Beitknown thatI,JONATHAN D MAXWELL*
a citizen of the Umted States of America, re-

i

view of Iig. 9.
Fig.

1

and rear atle, respeetwely Fw* 11 1S & pla,n.'
Fig. 12isan end elevation of-

55

10;° Flg 13 is a perspective view of a
partof Fig. 10 detached. Fig.141sa horizon-

talsection ef the part which pwotally connects

the body with the side springs. Iig. 1518 a

perspective view of the part shown in Fig. 14,

and Fig..16isan elevatwn of the loop throuo'h

‘which the chain passes in the bar J'.

A is the front axle, B represents stub-

axles pivotally secured to the front axle, C.
represents the steering-arms connecting the

stub-axles with the steermg gear, D repre-

sents the front wheels, E is the rear axle, in
which the drive-shafts for the rear wheels are

journaled, F represents the rear wheels, se- :

cured to the drive-shafts, and G 18 the rear-

axle casing, inclosing the usual compensating

I I are two side springs, the ends of which

are rigidly secured to the front and rear
‘axles,respecti Vely,to form aconnecting-reach.
:_-These side springs may be of the sem1-e111p- |
| tic kind in common use, or, as will be more

desirable, they are made Wlth a level body

portion which is compa,ratwel‘y I'lgld and with

inclined front and rear portions, the latter

being shorter and moreinclined than thefront

portmne as they w1ll have to bear the greater

load.:
J J' are two bars, tubes .or rede transvereely}
-connecting the side springs at or near theends

gear,- ‘which transmits the motion from the
-motor-shaf t through the sprocket-chain H to

the rear drive- wheels all arranged and Oper- o
'a,tmﬂ' in a Well-known manner.

5
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of their level body portions, and the ends of

these rods are suitably secured to the springs

in-any manner that will permit of their inde-
To this.end I provide.
| bearing-plates K, resting on top of the springs
and secured thereto by U-shaped (31anclp11:urr-~

pendent adjustment.

bolts o, said plates having sockets b, in which
the ends of the rods are eeeured pr efera,b]y

by brazing.

The motor is d11 eetly eupported uPon the
transverse rods J J' by means of ifts frame,

00

95

which: to this end is formed with a ecrank-cas-

ing ¢ of suitable strength to form a structural
member of the running-gear by -being pro-

106 .

vided at its forward end Wlth elampmg-bear— o -

ings d, and near its rear end, adjacent to the

eyl1nde1 e, with eelampmw-bearmﬂ f,throucrh :
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which the rods J J’ pass and upon which the | plate are provided with coincident holes,

frame of the motor is clamped, all in such
manner that the motor is thereby supported
in a horizontal position in the longitudinal
line of the vehicle.

The crank-shaft R of the motor extends
laterally toward one of the side springs and
18 supported thereupon by an end bearing g.
It carries the usnal balance-wheel R’ and the
drive-pinion S, which transmits the motion
through a chain I to the rear wheels. This
chain passes through a guard loop or eye £,
formed in the bar J', as more particularly
shown in Fig, 16. |

The body L is pivotally supported upon
each of the side springs by means of pivotal

side bearings, particularly shown in Figs. 14 |

and 15, and consisting of two plates 2 7/, the
former being bolted to the top of the side
spring and the latter to the under side of the
body-frame, so that the body rests upon it.
The plate ¢' earries the pivot-pin 23, which
projects outwardly and engages into a socket
formed on the plate 2. This socket has a
bushing 2° of rubber or other like material,
causing friction which sarrounds the pivot-
pin and 1s compressed around it by a screw
1* and washer all in such manner as to in-
crease the friction of the pivot. The plate 2
on the side which supports the engine-shaft
1s formed with a forwardly-extending bracket:
2%, in which the bearing ¢ for the engine-shaft
is formed. |

The front end of the bodyissupported upon
a double elliptical spring M, which carries
the steering-post j, to which the steering-
handle 7' is pivotally secured.

The body L is supported upon the spring M
through the medium of a guide-bearing 4,
secured at the lower front edge of the body
and resting upon a shoulder 73 of the steering-
post. T'he lower portion of the spring M is
connected to the front axle in the axis of the
steering - post in the following manner: A
block /, sleeved upon the front axle, is held
in place thereon against lateral displacement
by two split clamping-collars %', united by a
cross-bar £ The block & is formed with a
flat bearing on top, upon which the spring M
18 supported by means of two clamping-plates
k* I°, (see Figs. 5 and 7,) the lower one of
which is formed with a pivot-pin %!, which
turns loosely in a hole %4’ in the block % and
bears a nut at its lower end, while the upper
plate /c* is formed with a rearwardly-project-
ing arm £° to which the connecting-rods /7
of the steering mechanism are pivotally se-
cured.

The ends of the side springs are secured to
the front axle by clips N, (shown in detail in
Figs. 9 and 11,) in which / is a split elamping-
collar formed on top with a bearing-plate !’
for the spring to rest on, and /* is a clamping
cap-plece extending over the extreme end of
the spring and provided with a depending
rear flange 5, forming a stop for the end of
the spring. The cap, spring, and bearing-

!

y

|

l

A

[

through which a clamping-bolt I* passes to
connect the parts together. The clamping-
piece is also formed with two side bars /5 and
a cross-bar [°, uniting the side bars in such
manner that the side bars bear upon the top
of the axle, and thereby press the cross-bar

against the under side of the bearing-plate.

The rear ends of the side springs are secured
to .the rear axle by similar clips N/, except
that instead of the bolf /* the cap-piece is se-
cured by a U-shaped bolt /7, which passes be-
neath the bearing-plate /', and with the addi-
tion of a set-screw (%, which passes through
the cross-bar [ and bears against the hub of
theclamping-collar. Inthismachinethe rear
clips permit adjustment of the rear axle for
the purpose of tightening the drive-chain.

The parts being constructed and arranged
as shown and described, they are intended to
accomplish the following resalts:

First. In supporting the motor in the man-
ner described it will be seen that perfect fa-
cility is afforded for its accurate alinement.
The cross-bars J J'y being independently
clamped to the side ‘bars, can be adjusted
jointly or independently forward or back-
ward and at the same time the motor-frame
can be laterally adjusted upon the bars in
any way that may be necessary to a perfect
adjustment. In making the motor-frame a
direct structural part of the running-gear I
obtain sufficient rigidity without adding the
weight of a separate frame and at the same
time avoid the disadvantage of an absolutely
rigid supporting - frame, which on uneven
ground would not allow the weight to be
brought on all four wheels.

Second. Itiswellknown that all reciprocat-
ing engines, especially gas and vapor engines,
1f supported upon springs produce a teeter-
ing motion which if the engine is supported
upon the side springs causes an alternate de-
flection in the spring-arms—that is to say, as
one end goes up the other goes down. There
18 therefore a central point in each spring
which does not partake of this motion, and
at this point, which is located between the
points at which the cross-bars J J' are con-
nected, I support the body upon each side
spring, providing for the necessary balance
to maintain the body by supporting it addi-
tionally upon the front axle, which is not
affected by the engine motion. In this man-
ner the body is not only supported upon the
side springs entirely independent of the mo-
tor and 1ts supports, but also free from the
jar and vibrations caused by the movement

| of the engine, which makes the vehicle easy

and pleasant to ride without the use of sepa-
rate springs intended to counteract the engine
motion. by the use of the friction-bushings
in the side bearings the wear upon the pivots
1s reduced and the rocking motion of the body
1S checked.

T'hird. Theeclips N clamp the springs I only
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at their extreme outer ends. The whole
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- lenfrth of the snrm o8 are therefore rendered

~ boltagainst the otherend, thus virtually mak- |
ing it the equal of enother bolt.

(O

offective. At the same time theéy have a bear-

ing upon the whole bearing-plate !’ by reason
.of the cap-pieces, which by giving them a

bearing upon the axle press the cross-bar [8

‘of the cap-piece against the under side of the

bearing-plate [’ by the clamping force of the

Theelip N’
permits the usual adjustment of the rear axle

~ for tlghtemnﬂ' the chain, and it will be no-
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Cof eaoh other, the motor supported upon said.
transverse rods. 1ndependently of the side
springsand the body supported upon the mdeﬂ

43

.50

55
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6.5

‘bination with side springs of semi-eiliptic or
like shape and supported at their ends upon |
front and rear axles to which said ends are-
rigidly connected, of transverse -rods sup-.
- ported upon said s1de springs at correspond--
ing points intermediate their length and hav-

ticed that in addition to the other advantages

which the clip N has it has the set-screw &

on the inside under the spring, where it is less

liable to tear the clothing or be broken off.
Fourth. The connection between the sprlnﬂ'

M and the front .axle is made through the

block %, which is sleeved upon the front axle.
Thus if the front axle is slightly turned, as

it will be by the motion of theside springs, it

~ will have no effect upon the steering-rod,

which if the block were fast npon the axle
would cause it to bind. At the same time

the 5pr1nﬂ* M st111 bears upon the top of the
axle and has no tendency to turn the block.

and cause & binding of the pivot-pin k% By
this construcétion the steering - gear is free
from all strain and not subject to undue wear,
and at the same time the front.end of the

body is freely supported upon the spring M,
and any undue vibration upon the body-_
through this spring is counteracted by in-

creasing the friction on the pwot—plns 2%
What I claim as my invention is—

1. Inamotor-vehicle runnmg gear, the oom—-
Dbination with side springs of semi-elliptic or

like shape and supported at their ends upon

front and rear axles to which said ends are
rigidly connected,. of transverse rods sup-
ported upon said SIde springs at correspond-
ing points intermediate their length and hav-

ing their ends secured thereto independently

springs independently of the motor. |
2. Inamotor-vehicle running-gear, the com-

ing their ends ad,]nsta,bly connected to said

springs independently of each other, a motor
supported upon said transverse rods 1nterme--
diate between the side springs and- forming
~with its frame a rigid connecting member be-

tween the transverse rods and a Vehlole body

pivotally supported upon the side springs at
points intermediate between the points at

which the transverse rods are supported..

3. Inamotor—vehlole running-gear, the com--
bination with side springs the ends of which
are secured to the front and rear axles and

upon which the motor and the body are sup-
ported, of a motor hewnﬂ' 1ts frame near the

through said bea,rlnﬂ's and having.their op-

posite ends supported upon and adjustably
secured to said side springs independently of
each other, the. motor-frame being laterally
Ied,] ustably secured upon the transverse rods.:

4. In amotor-vehiclerunning-gear, the com-

at or near the ends with clamping-bearings,

.opposite ends formed Wlth bea,rlngs at rlﬂ'ht-:‘_; - ]
angles to the frame, transverse rods passing -

0

bination with side springs the ends of which =~ -
are secured to the front and rear axles.and:
1upon which the motor and the body are sup- -
ported, of a motor having its frame formed
80

of transverse rods passing through said bear-
ings and adjustably supporting the motor: -

'upon said rods, and plates secured .to the

ends of the transverse rods said plates se-: .

cured upon the side springs by clamping-bolts.

and forming means for the longltudmal ad-+ ¢

justment of the motor.

5. Inamotor-vehicle. runnmg—gear thecom-

having their ends supported upon and se-

‘bination with side springs the ends of which
are secured to the front and: rear axles and
upon which the motor and the body are sup- .
ported, of a motor having its frame formed: -
with bearings at right aneles thereto, trans-
verse rods passing through said bea,rlnn's and -

95

cured to the side springs independently of =~

each other, and a- body having.side bearings ::
Supportlnn' the body upon the side springs

independently of the motor at a point inter- . -

‘mediate between the ends of the transverse-“
| rods.. DI R

100

6. Inamotor—-vehlole rnnnmg—trea.r, the com- -
bination with side springs secured at their -
ends to the front and rear axles and carrying’

the motor and the body, of transverse rods
rigidly connecting the side springs together:
at points 1ntermedla,te their. ends and:form- - :-
ing the supports of the motor, the.frame of -
the motor being provided nea,r its oppo
‘ends with bearmn*s through which the trans-:
verse rods - pass, and a bOdy provided with:"
side bearings pivotally supporting the body: ¢
upon. the springs intermediate between. the
points at which the motor is supported npon—‘- o
sald springs.: . :

7. Ina,motor-vehlole runnmg-gem the oom-'“.-r T
‘bination with side springs sectred at their -
ends to the front and rear-axles and upon i
which the body and the motor are supported, -~
of a motor having its frame
bearings-at right: a,nﬂ'les to the frame, trans- =~ .
verse rods passing through said bearlngs and’. .
supporting the motor upon:the side springs -
the ends of said rods being rigidly secured to:
the side springs. 1ndependently of each-other
and a vehicle-body pivotally connected tothe
side .springs at a point between the polnts el
where the transverse rods are connected.: =
8. Ina motor-vehicle runnmﬂ-gea,r,the oom-’f‘ -
bination with side springs secured:at their
ends to-the front and rear axles’and carrying
the motor-and the body, of a motor Supported
upon transverse rods secured -in-bearings in:
the frame of the motor and hewngthelr ends

provided with-

1078 |

ogite. - ,'

110
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rigidly connected to the side springs, a ve-
hicle-body provided with side bearings piv-
otally supporting the body upon the side
springs independently of the motor, between
the points at which the transverse rods are
secured to said springs, an elliptie spring in-
terposed between the front end of the body

and the front axle, and means for creating |

friction upon the points of the side bearings
of the body. |

9, In a vehicle running-gear, the combina-
tion with the side springs and the axles to
which the ends of the side springs are secured,
of clips each comprised of a split collar secur-
ingtheclip totheaxle and formed with a bear-
ing-plate extending crosswise over the axle
and upon which the flattened end of a side
spring is supported, a cap-piece having an

outer end which bears upon the outer end of

the spring, and an inner end formed of two
side bars which bear upon the top of the axle
and a cross-bar uniting the outer ends of the
side bars and bearing against the under side
of the inner end of the bearing-plate and a
bolt which clamps the outer ends of the cap-
piece and of the bearing-plate together.

10. Ina vehiclerunning-gear, the combina-

“tion with theside springsand the rear axles to

30

35

10

45

6o

which the ends of the springs are secured, of
clips, each composed of a split collar secured
upon the axle and formed with a bearing-
plate extending crosswise over the axle and
upon which the flattened end of the side
spring is supported, a cap-piece having an
outer end which bears upon the outer end of
the side spring and confines it against end-
wise movement and an inner end formed of

two side bars extending inwardly over the

axle and bearing upon the top of the same
and a eross-bar uniting the ends of the side
bars and bearing against the under side of
the inner end of the bearing-plate, a bolt ad-
justably elamping the outer end of the cap-
piece to the outer end of the bearing-plate
and a set-screw carried by the cross-bar of the
cap-piece and adapted to adjust said cap-
piece longitudinally upon the bearing-plate.

11. In a vehicle running-gear, the combina-
tion with the side springs supporting the body
and- motor, of the front axle rigidly secured
to the ends of the side springs and having pi1v-
oted stub-axles provided with crank-arms,
the bloek % centrally sleeved upon the front
axle and held in place thereon against longi-
tudinaldisplacement, thespring M interposed
between the front axle and the forward end
of the body and having the upper and lower
side thereof pivotally supported in vertical
bearings in the front end of the body and in
the bearing-block % respectively, and the arm
5 carried by the spring and connected with
the crank-arms of the stub-axles.

12. In avehicle running-gear, the combina-
tion with the side springs supporting the body
and motor upon the axles and having their
ends rigidly secured thereto, of the body hav-

ing side bearings pivotally supporting the |

701,909

! body upon the side springs, the ellipticspring

M interposed between the front axle and the
forward end of the body free to turn upon its
vertical axis and the block & sleeved upon
the front axle and to which the spring is piv-

otally connected in the vertical axis of the

spring substantially as deseribed.

13. Inavehiclerunning-gear, the combina-
tion with the side springs having their ends
ricidly connected to front and rear axles, the
front axle carrying steering-wheels pivotally
connected to the ends of the axle, of a vehi-
cle-body pivotally supported upon the side
springs, an elliptic spring interposed between
the front axle and the front end of the vehi-
cle free to turn upon its vertical axis, asteer-
ing-post mounted upon the top of the spring
a pivot-pin secured to the under side of the
spring in the axis of the steering-post a block

sleeved upon the front axle and provided with

a vertical bearing for the pivot-pin, in which
said pivot-pin is secured free to turn and
steering connection between the Jower end of
the spring and the front wheels.

14. In avehicle running-gear, the combina-
tion, with the vehicle-body supported upon
side springs and the front axle to which the
ends of the side springs are rigidly secured
and carrying steering-wheels pivotally con-
nected to the front axle, of the elliptic spring
M interposed between the front axle and the
front end of the vehicle-body, the steering-
post 7 secured upon the top of the spring M,
the bearing 7% secured to the body of the ve-
hicle and through which the steering-post
passes, the clamping-plates £* ° secured to
lower part of the spring M, the steering-arm
%% carried by the c¢lamping-plate &* and con-
nected with the steering-wheels, the pivot-
pin %* carried by the plate k°and provided
with a nut upon its lower end, the block
sleeved upon the front axle and provided with
a bearing £° through which the pivot - pin
passes and the split collars &' united by a cross-
bar k8 and securing the block £ against end-
wise movement upon the front axle.

15. In a vehicle running-gear, in combina-
tion with side springs and cross-bars con-
nected therewith intermediate between the
ends and supporting the motor, of a vehicle-
body pivotally supported on side bearings
upon said springs at corresponding points in-
termediate between the cross-bars, each side
bearing consisting of two plates, one secured
upon the side spring and the other support-
ing the body, the two plates pivotally con-
nected side by side upon the same horizontal
plane by a pivot-pin secured in one of the
plates and journaled in a bearing formed in
the other plate at right angles to the side
spring, the body-supporting plate beingsup-
ported outside of the side spring free to os-
cillate upon the pivot.

16. In a vehicle running-gear, in combina-
tion with side springs supported upon the
front and rear axles and having raised body
portions, of a vehicle-body pivotally sup-
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ported intermediate its ends upon the raised
body portions of the side springs iree to 0s-
cillate in a vertical longitudinal plane and an
elliptic spring mterpesed between the front
axle and the forward end of the body in the
longitudinal center of the body, the top of

said spring being substantially on alevel with

~ the top of the raised body portion of the side

springs and pivotally connected with the ve-

hicle-body in the vertical axis of the spring
free to turn the spring upon said axis, the

- under side of said spring pivotally connected

20

to a bearing-block sleeved upon the front

axle whereby said bearing-block pivotally

supports the spring on the front axle free to
turn said spring upon its vertical axis inde-
pendent of the rocking motion of said front
axle caused by the action of the side springs.

17. In a vehicle running-gear, in combina-
tion with side springs secured to the front and |

rear axles and formed with raised horizontal
main portions of tubular cross-bars securing

the side springs together at the ends of l:he

‘raised main pertlons, bearing - plates sup-
25

ported upon the raised main portions of the
side springs and provided with sockets into

" which the ends of the cross-bars are secured,

said bearin g-plates 1ndependentlv ad Jueta.bly

| secured ‘upon the raised main portlons of the

-

side springs by clips clamping the plates and
the component parts of the side springs. to-
gether, and a motor adJllstably secured upon

5

30

Dhe tubuler cross-bars at right angles thereto
by means of elampmn' bearmﬂs formed on_

the motor-frame.

35

18. In a velicle running- gear in combme- R

131011 mth the front and rear axles, and the

said axles and supporting the body and the

motor, of a block centrally sleeved upon the

frontaxle,split clamping:- -collars secured upon

said front axle on opposne sides of the block
and an ellipticspring interposed between the

front axle and the front end of the body free
to turn upon its vertical axis, the lower end

side springs rigidly clipped at thelr ends to

40

45

of said spring secured between. clamping-

pla,tee one of which carries a steering-arm
and the other a pivot-pin pivotally support-
ing the spring upon.the block. |

Tn testimony whereof I affix rﬁy Sm'na.ture 5o

in presence of two witnesses.
J ONATHAN D MAXWELL

YVu;nesses
L. E. FLANDERS,
- Otr0 F. BAR_THEL' o
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