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UNITED STATES

PATENT OFFICE.

IRVING COWLES AND ERNEST H. MocDOWELL, OF SOUTH HAVEN, MICHIGAN.

VEHICLE.

No. 891,328.

Bpecification of Letters Patent.
Application filed June 11, 1906, Serial No. 321,178,

Patented June 23, 1908,

To all whom it may concern: '

Be it known that we, Irving CowiLes and
Ernest H. MacDowrLL, citizens of the
United States, residing at South Haven,

5 county of Van Buren, State of Mich.igIaD,
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15

have invented certain new and useful Im-
provements in Vehicles, of which the follow-
ing is a specification. : :

This invention relates to improvements in

vehicles. These improvements are designed

.more particularly for motor cars such asau-

tomobiles; but are desirable and of advan-
taglg for use in various other relations.

he objects of this invention are: first,
to Xrovide an improved vehicle in which the
body is supported by very elastic springs and
at the same time one in which the body is
very steadily and evenly carried. Second,
to provide an improved vehicle in which

20 the rocking and swayingrof the body are re-

25

duced to a minimum. Third, to provide an
improved vehicle in which the springs are
very elastic and at the same time are capable
of carrying very heavy loads without danger.

Further objects, and objects relating to

_ structural details will definitely appear from

the detailed descri%tion to follow.
We accomplish the objects of our invention
by the devices and means described in the

go following specification.

35

The invention is clearly defined and point-
ed out in the claims. ’

A structure embodying the features of our
invention is clearlfy ilﬁstrated in the accom-
Fanying drawing forming a part of this speci-
ication, in which, - o

Figure 1 is a side elevation of a structure
embodying the features of our invention, the
wheels on one side being removed to better
show the arrangement of parts, certain parts
also being sectioned for that purpose.

- Fig. 3is an enlarged detail section taken on a

56 having downward turned fork

line corresponding to line 3—3 of Fig. 1 look-
ing in the direction of the little arrows at the
ends of the section lines. Fig. 4 is an en-
larged view partially in section of one of
the pneumatic spring devices. -~ -

In the drawing, similar letters of reference
refer to similar parts throughout the several
views. . -

Referring to the drawing, A represents the:

bed of the vehicle body. On the under side
of the side rails or sills of the bo;igf are bars A’
ends a’

ig. 2’
‘1s a plan of the structure appearing in Fig. 1.

The axles I and J are connected by side
bars B’,- which are extended beyond the axles
into the upturned arm-like guide ways B.

metal and the central parts thereof are pro-
vided with truss rods %',
-erably formed in sections angd connected by
suitable turn-buckles as 3’. The bars B’ are
secured to the axles by clips L. Between the

side bars have a slight spring quality.
Arranged between thg body and .the side

bars preferably in a central position are dou-

ble eﬁiptic springs

ably at the rear of the rear axle and in front

of the front axle are pneumatic spring de-

vices substantially such as are illustral;:g and

described in our application for patent on
gneumntic spring devices, filed April 13,1966,
erial No. 311,532, the same consisting

broadly of cylinders C and plungers P, the
cylinders being connected to the side rails by
_ball-and-socket joints, the socket members
C’ being arranged on the side bars-and body
and the ball members on the eylinders and
plunger rods, as clearly appears in Fig. 4.

Casings O are provided for the plunggr
rods P”, the lower ends of which embrace the
cylinders and are adapted to reciprocate
thereon, This protects the plunger rods
from dust and dirt and also the plaunger rod
packing.. The cylinders C are preferabl
connected to a common chamber or tank
by means of pipes e, ¢/, the Eunge‘rs acti
Egninst the l;;ressure m the tank E... The ta:

is preferably
liquid, the liquid also filling the cylinders C
below the pistons and the pipe connections
for the cylinders to the tank, substantially as
" is described in our application for patent here-
inbefore referred to.. As the details of these
connections form no part of this invention,
we donot iHustrate the same herein.
- On the forked arms at the ends of the body
are channeled rollers F which are arranged to
‘engage and travel up and down upon the

the forked ends of the side rails. At each
side of the rollers F are coiled springs F*’
which yi‘eldingl’si hold the rollers F in a cen-
tral position. ~ The bearing plates F’ for the
inner ends of the springs are provided with

ball bearings for engaging the ends of the

rollers thus reducing the friction. These

The side bars B’ are preferably of spring-
the same being pref- -

axle clips and the ends of the truss rods, the -

partially filled with oil or other.
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D. At each end, prefer-
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‘guide ways B. The rollers F are journaled
| on spindles H which are arranged through
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' sErings F" are of sufficient strength to hold
the body normally in position and at the
same time allow it to move slightly from side
to side.

¢ The forward axle is provided with pivoted

spindles J” which are connected by means of

the arms K and a suitable link k. ~The steer-
ing connections are not here illustrated.

y the arrangement of the parts we have
illustrated and described, the vehicle body is
supported so that the longitudinal rocking
and the lateral swaying -are reduced to a
minimum, at the same time there is sufficient
latitude of movement to remove any sugges-
15 tion of stiffness or rigidity.

Wepreferably provide tze'upper endsof the
ways with tie bars G which assist in support-
ing them, and the tie bars are also preferably
arranged so that they extend outwardly at
each side of the ways beyond the vef)lricle
wheels, forming guards for the end of the
vehicle.

While the “particular spring construction
shown is preferred by us, we desire to state
that a great variety of springs may be used in
this re%ation. The springs may be made
very elastic and at the same time are not lia-
ble to be injured by rebounding or the like.
And in the event of the breaking of a spring,
the body is still supported so-that no injury
is likely to result tEereto.

- Further advantages will readily appear to
those skilled in the art to which this inven-
tion relates. We have illustrated and de-
scribed the same in detail in the form pre-
ferred by us, and on account of the structural
simplicity and economy. We are aware,
however, that it-is capable of considerable
variation in structural detail without depart-
ing from our invention.

aving thus described our invention,what
we claim as new and desire to secure by Let-
ters Patent is: :

1. In a vehicle, the combination with the

20
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45
axles; side bars connected to said axles; truss
rods for the central portions of said side bars,
the said side bars between the ends of the
truss rods and axles being adapted to spring;
upwardly projecting arm-like ways at the
ends of the side bars; rollers having chan-
neled rims adapted to engage said ways ar-
ranged in the forked arms on said odfl ;
journals on which said rollers are slidably
mounted; springs at each side of said rollers
for yieldingly retaining the same in position;
tie bars for said ways extending outwardl
. at each side thereof beyond -the vehicle
wheels; centrally arranged double elliptic
60 springs connected to said ody and side bars;
cylinders connected to said side bars by uni-
versal joints; plungers for said cylinders;
plunger rods for said plungers connected to
said body bg universal joints; a tank or
an

50
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bs's chamber; connections for said tank or

body; forked arms at each end of the body;

801,328

chamber to the lower ends of the said cyl--
inders, substantially as described.

2. In a vehicle, the combination with the
body; forked arms at each end of the body;
axles; side bars connected to said axles; truss 70
rods for the central portions of said side bars,
the said side bars getween the ends of the
truss rods and axles being adapted to spring;
upwardly projecting arm-like ways at the
endsof the sidebars; rollershavingchanneled "5
rims adapted to engage said ways arranged
in the forked arms on said body; journals’on

which said rollers are slidably’ mounted;

springs at each side of said rollers for yield-
ingly retaining the same in position; centrally go
arranged double elliptic springs connected to
said body and side bars; cylinders connected
to said side bars by universal joints; plungers
for said cylinders; plunger rods for said
plungers connected to said body by uni: g5
versal joints; a tank or chamber: and con-
nections for said tank or chamber to the

lower ends of the said cylinders, substan-

tially as described.

3. In a vehicle, the combination with the 20
body; forked arms at each end of the body;
axles; side bars connected to said axles ; up-
wardly projecting arm - like ways at tlge
ends of the side bars; rollers having chan-
neled rims adapted to engage said ways ar- g5
ranged .in the forked arms on said body;
journals on which said rollers are slidab{y
mounted; springs at each end of said rollers
for yieldingly retaining the same in position;
tie bars for said ways extending outwardly 190
at each side thereof beyond the ‘vehicle
wheels; centrally arranged double elliptic
springs connected to said body and side bars;
cylinders connected to said side bars by uni-
versal joints; plungers for said cylinders; 195
plunger rods for said plungers connected to
said body by universal joints; a tank or
chamber; and connections for said tank or
chamber to the lower ends of the said cyl-
inders, substantially as desecribed.

4. In a vehicle, the combination with the
body; forked arms at each end of the body;
axles; sidé bars connected to said axles; up-
wardly projecting armn-like ways at the ends
of the side bars; rollers having channeled 315
rims adapted to engage said ways arranged
in the forked arms on said body; journals on
which said rollers ‘are ‘slidably mounted;-
springs at each side of said rollers for yield-
ingly retaining the same in position; cen- 120
trally arranged double elliptic springs con-
nected to said body and si(ﬁa bars; cylinders
connected . to. said side bars by universal
joints; plungers for said cylinders; plunger
rods for said plungers connected to said body 125
by universal joints; a tank or chamber; and
connections for-said tank or chamber to the
lower -ends -of the said cylinders, substan-
tially as described. - _ ’

5. In a vehicle, the combination with the 139
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body; forked arms at each end of the body;
axles; side bars connected to said axles; truss
rods for the central portions of said side bars,
the said side bars between the ends of the
truss rods and axles being adapted to spring;
upwardly projecting arm-like ways at the
ends of the sidé bars; rollers having chan-
neled rims adapted to engage said ways ar-
ranged in the forked arms on said body;
journals on which said rollers are slidably
mounted ; springs at each side of said rollers
for yieldingly retaining the same in position;
tie bars for said ways extending outwardly
at each side thereof beyond the vebhicle
wheels; and suitable springs, substantially
as described. ’ -

6. In a vehicle, the combination with the
body; forked arms at each end of the body;
axles; side bars connected to smid axles;
truss rods for central portions of said side
bars, the said side bars between the ends of
the truss rods and axles being adapted to
spring; upwardly projecting arm-like ways
at the ends of the side bars; rollers having

channeled rims ada]l)(tedto engage said ways.

arranged in the forked arms on said body;
journals on which said rollers are slidably
mounted; springs at each side of said rollers
for yieldingly retaining the same in position;
and suitable springs, substantially as-de-
scribed.

7. In a vehicle, the combination with the
body; forked arms at each end of the body;
axles; side bars connected to said axles; ug-

s

‘wardly projecting arm-like ways at the en

of the side bars; rollers having channeled
rims adapted to engage said ways arranged

-in the forked arms on said body; journals on

which said rollers are slidably mounted;
springs at each side of said rollers for yield-
ingly retaining the same in position; tie bars
for said ways extending outwardly at each
side thereof beyond the vehicle wheels; and
suitable springsi substantially as described.

8. In a vehicle, the combination with the’

body; forked arms at each end of the body;
axles; side bars connected to said axles; up-
wardly projecting arm-like ways at the ends
of the side bars; rollers having channeled
rims adapted to engage said ways arranged
on the forked arms on said body; journals
on which said rollers are slidably mounted;
springs at each side of said rollers for yield-
ingly retaining the same in position; and
suitable springs, substantially as described.
9. In a vehicle, the combination with the
body; axles; side bars connected to said

_ axles; truss rods for the central portions of

said side bars, the said side bats between the
ends of the truss rods and the axles being
.adapted to spring; vertical guide ways ar-
ranged at each end of the body; rollers ar-
ranged to engage said ways; journals on
which said rollers are slidably mounted;

65 springs at each side of said rollers for yield-

-ers are slida

.springs connected to said

ingly retaining the same in position; tie bars - ‘

for said ways extending outwardly at each
side thereof beyond the vehicle wheels, form-

ing
trally arranged double elliptic springs con-

nected to sald body and side bars; cylinders
connected to said bars by universal joints;
plungers for said cylinders; plunger rods for
said plungers connected to said body by uni-
versal joints; & tank or chamber; and con-
nections for said tank or chamber to the
lower ends of the said cylinders, for the pur-
pose specified. o

10. In a vehicle, the combination with the
body; axles; side bars connected to said
axles; truss rods for the eentral portions of
said side bars, the said side bars between the
ends of the truss rods and axles being adapted

to spring; vertical guide ways arranged at
f of the body; rollers arranged to en-

each en
gage said wn%s ; journals on which said roll-
ly mounted; springs at each
side of said rollers for yieldm§ly retaining
the same in position; centrally arranged
double elliptic springs connected to said body
and side bars; cylinders connected to said
bars by universal joints; plungers for said
cylinders; plunger rods for said plungers
connected to said body by universali joints;
a tank or chamber; and connections for said
tank or chamber to the lower ends of the said
cylinders, for the purpose specified.

guards for the ends of the vehicle; cen- A
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11. In a vehicle, the combination with the .

body; axles; side bars connected to said
axles; vertical guide ways arranged at each
end of the body; rollers arranged to engage
said ways; journals on which said rollers are

slidably mounted; springs at each side of said

rollers for yielding fy retaining the same in
position; tie bars for said ways extending
outwardly at each side thereol beyond the
vehicle wheels, forming guards for the ends
of the vehicle; centrally arranged double el-
liptic springs connected to said%md’y and side
bars; cylinders connected to said bars by uni-
versal joints; plungers for said cylinders;

100

106

110

plunger rods for said plungers connected to

said body by universal joints; a tank or
chamber; and connections for said tank or
chamber to the lower ends of the said cylin~
ders, for the pu specified.
12. Ina vegic

body; axles; side bars connected to said
axles; vertical guide ways armr;ﬁed at each
end of the body; rollers'arranged to engage
said ways; journals on which said rollers are

slidably mounted; springs at each side of said-

rollers for yieldingly retaining the same in
position; centrally arran%ed double elliptic
i ody and side bars;
cylinders connected to said bars by universal
joints; plungers for said cylinders; plunger
rods for said plungers connected to said body
by universal joints; a tank or chamber; and

connections for said tank or chamber to the

116

e, the combination with the
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lower ends of the said cylinders,
pose specified. .

13. In a vehicle, the combination with the
body; axles; side bars connected to said
axles; truss rods for the central portions of
said side bars, the said side bars between the
ends of the truss rods and the axles being
adapted to spring; vertical guide ways ar-
ranged at each end of the body; rollers ar-
ranged to engage said ways; journals on
which said rollers are sli({ably mounted;
springs at each side of said rollers for yield-
ingly retaining the same in position; tie bars
for said ways extending outwardly at each

for the pur-

side thereof beyond the vehicle wheels, form-

ing guards for the ends of the vehicle; and
suitable springs, for the purpose specified.
14. In a vehicle, the combination with the
body;- axles; side bars connected to said
axles; truss rods for the central portions of
said side bars, the said side bars between the
ends of the truss rods and the axles being
adapted to spring; vertical guide ways ar-
ranged at each end of the body; rollers ar-
ranged to engage said ways; journals on
which said rollers are slidably mounted;
springs at each side of said rollers for yield-
ingly retaining the same in position; and
suitable springs, for the purpose specified.
15. In a vehicle, the combination with the
body; axles; ‘side bars connected to said
axles; vertical guide ways arranged at each
end of the body; rollers arranged to engage
said ways; journals on which said rollers are
slidably mounted; s]prings at each side of said

- rollers for yielding fy retaining the same in
or

40
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position; tie bars said wa{s extending
outwardly at each side thereof beyond the
vehicle wheels, forming guards for the ends

of the vehicle; and suitable springs, for the

purpose specified. Lo
* 16. In a vehicle, the combination with the
body;- axles; side bars connected to said
axles; vertical guide ways arranged at each
end of the body; rollers arranged to engage
said ways; journals on which said rollers are
slidably mounted; springs at each side of said
rollers for yieldingly retaining:the same.in
position; and suitable springs, for the pur-

pose specified. ' S
17. In a vehicle, the combination with the

- body, axles; side bars connected to _said

‘axles; truss rods for the central portions of

~ said side bars, the said side bars between the

1

60

65

ends of the truss rods and axles being adapt-

ed to spring; vertical guide ways arranged at |

each end of the body; rollers arranged to en-
gage said ways; tie bars for said ways extend-
g outward{y at each side thereof beyond
the vehicle wheels, foriing guards for the

ends of the vehicle; and suitable springs, for-

the purpose specified.

18. In a'vehicle, the combination with the
body; axles; side bars. connected to said
axles; truss rods for the central portions of

 springs the ) |
.ways on said running gear at each end of said

891,328

said side bars, the said side bars between the
ends of the truss rods ahd axles being adapt-
ed to spring; vertical guide ways arrange at
each end of the body; rollers arranged to en-

-gage said ways; and suitable springs, for the

purpose. specified.

19. In a vehicle, the combination with the
body; axles; side bars connected to said
axles; vertical guide ways arranged at.each
end of the body; rollers arranged to engage
said ways; tie bars for said ways extending
outwardly at each side thereofy beyond the
vehicle wheels, forming guards for the, ends
of the vehicle; and switable springs, for the
purpose specified.’ '

20. In a vehicle, the combination of the

running gear comprising front and rear axles;
a %axr of side bars connected to said-axles; a
ve

70

75

80

icle body; a spring support therefor; ver- . -

tically arranged guide ways on said running
gear at each end of said body, and rollers car-
ried by said body and arranged to engage said

guide ways, whereby the longitudinal move-

ment of said body 1s prevented, said rollers
being yieldingly connected to said body,
whereby said body is yieldingly supported
against lateral movement. ‘

21. In a vehicle, the combination with the
body .and running. gear; suitable springs
therefor; vertical guide ways carried by the
running gear; rollers carried by the body ar-
ranged to engage said ways; journals on
which said rollers are slidably mounted; and
springs at each side of said rollers for yield-
ingly retaining the same in position, for the
purpose specified.- ~

22. In a vehicle, the combination with the
running gear, of a vehicle body; sup;;orting

%wrefor; vertically arrange

body, and rollers carried b{r said body and
arranged to engage said guide ways, whereby
the longitudinal movement of said body is
prevented, said rollers being yieldingly con-
nected to said body, whereby said body is
yieldingly supported against lateral move-
ment. .

- 23. In a:vehicle, the combination with the
running gear, of a vehicle body; supporting
springs therefor; vertically arrange -guide
ways on said running gear at each end of said

-body, and rollers carried by said body and ar-

ranged to engage said guide ways, whereb
the longitudinal movement of said body is
prevented. .

24. In a vehicle, the combination with the
front and rear axles, the front axle being pro-

vided with pivoted wheel spindles; a pair of
side bars secured to said front and rear axles;

truss rods for the central portions of said side
bars, the portions of said bars between the

ends of said truss rods and said axles being

adapted to spring. .
25. In a vehicle, the combination with the

ide
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front and rear axles, _the front axle being pro- 130
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vided with pivoted wheel spindles; and side

bars connected to said axles, said side bais
having resilient or spring portions adjacent
to the axles.” :

26. In a vehicle, the combination with the
axles: side bars- carried thereby; vertical
guide ways disposed at the ends of said side
bars; a body yvieldingly supported, and anti-
friction means carried by said body and en-
gaging said guide ways to hold said body
against longitudinal movement relative to
sald guide ways. _

27. In a vehicle, the combination with the
body of running gear; suitable springs sup-
porting said body; vertical guide ways dis-
yosed on said running gear and confining said
{mdy therebetween to hold the same against
longitudinal movement relative to said run-
ning gear; and rollers carried by said body
and engaging said running gear, said rollers
bheing laterally movable relative to said body.

28, In a vehicle, the combination with the
body, of running gear; suitable springs sup-
porting said body; vertical guide ways dis-
posed on said running gear and confining
said body therebetween to hold same a ainst
longitudinal movement relative to said run-
ning gear: rollers carried by said body and

engaging said running gear, said rollers being
1

laterally movable relative to said body; an

S

'means maintaining said rollers against lat-

eral movement relative to said guide ways.

29. In a vehicle, the combination with the
body of running gear;.suitable springs sup-
porting said body; vertical guide ways dis-
posed on said running gear and confining
said body therebetween to. hold the same
against longitudinal movement relative to
said .running gear; rollers: carried by said
body and engaging said running gear, said
rollers, being laterally movable relative. to
said body; and springs disposed in operating
relation to said rollers and said body to resist
relative lateral movement thereof.

30. In a vehicle, the combination with the
running gear equipped with vertical guides
in which the body is movable and conﬁning
the latter longitudinally therebetween, an
cushioning means disposed in operative rela-
tion to said guides and said body resisting
relative lateral movement of the same.

" In witness whereof, we have hereunto set
our hands and seals in the presence of two
witnesses.

IRVING COWLES.
ERNEST H. MacDOWELL.

Witnesses: :
Frep C. COGSHALL,
G. J. WICKSALL.
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