Dec. 17, 1940. W. E. VAN DORN ETAL" 2,225,242

SUSPENSION SYSTEM FOR VEHICLES

Filed March 7, 1938 - 6 Sheets—Sheet 1

3

99

25

1%%
152

William £. Van Dorn and
- Paul A. Beemer,

INVENTORS

. 20
BY,/<222;%i§Ez;;’zﬂ7’
{

ATTORNEY




Dec. 17, 1940.

123

122
4124

124~
120 9

32

- W. E. VAN DORN ET AL
SUSPENSION SYSTEM FQR VEHICLES
Filed March 7, 1938

88 A )%

2,225,242

6 Sheets-Sheet 2

104
; _H_L_/ a9\ s LLE g 8

92 48~%F 104
9 L U 99
1%4 "
1271 10%
s 89126 AN
447 :
iOfOB 2 70\ William £ van Dorn aond
: 100 ‘1 o 2wl A. Beemer,
%6 1021 o ‘INVENTORS

405 e Mi BY %
408 s

ATTORNEY




Dec. 17, 1940. “W. E. VAN DORN ETAL 2,225,242

SUSPENSION SYSTEM FOR VEHICLES

Filed March 7, 1938 6 Sheets-Sheet 3

32

2

ST

SIS
2

5

] 9 Paul A. Beermer
& & ey “‘%\\4 INVENTORS 7

|

i 9

W D gy m,
I'4 [4

ATTORNEY




W. E. VAN DORN ET AL

SUSPENSION SYSTEM FOR VEHICLES .

. 17, 1940.

2,225,242

6 Sheets-Sheet 4

1938

Filed March 7,

0
——y

R\
N
S .
N
Q
N
. Q
LN
m%
RS
66 NG
T0% Wa
9% ¥ pt

4

INVENTORS
0,
/
ATTORNEY

BY/
[4



Dec. 17, 1940. W. E. VAN DORN ET AL 2,225,242
: : : SUSPENSION SYSTEM FOR VEHICLES
.Filed March 7, 1938 . 6 Sheets—Sheet S

28 -
Zigiso

William E. Ven Dorn and
Faul A. Beemer,
INVE'T:J’TORS,

BY Losrerss
" v .
ATTORNEY




Dec. 17, 1940.  ° w. E. VAN DORN ETAL - 2,225,242
. SUSPENSION SYSTEM FOR VEHICLES - ‘
Filed March 7, 1938 6 Sheets-Sheet 6
)
O
oy
" 9
~t (e

William £ Van Dorn and
Pzul A. Beemer

INVENTORS -

BY /wa

ATTORNEY



Patented Dec. 17, 1940

UNITED STATES

2,225,242

PATENT OFFICE

2,225,242
SUSPENSION SYSTEM FOR VEHICLES

William E, Van Dorn, Pasadena, and Paul K.
Beemer, Inglewood, Calif., assignors, by mesne
assignments, to Pacific Railway Equipment
Company, Los Angeles, Calif., a corporation of

California

Application March 7, 1938, Serial No. 194,260
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This invention relates to vehicles, more par-
ticularly to means for mounting vehicle bodies
on” wheels, and is directed to a construction es-
pecially applicable to light-weight, high-speed
trains.

- The subject-matter of the present application
is & specific embodiment of the broad principles
-set forth in an application entited “Suspension
system for vehicles,” filed October 5, 1935, Serial

10 Number 43,692, and subsequent continuation ap-

plications Ser. No." 303,231, filed November 7,
1939, and Ser. No. 303,232, filed November 7, 1939.

The common object of this group of applica-
tions is to provide an inherently stable vehicle of

15 minimum weight offering maximum safety and

comfort in high-speed transit. Each of the dis-
closures of the group, including the present ap-
plication, represents the same general approach
to the problems involved and is based on the

g9 same general theory. For a full discussion of the

factors to be considered and of the principles
underlying the basic solutions, reference is made
to the prior disclosures. It may be stated briefly
here that the problem of stabilty becomes in-

o5 creasingly acute with the reduction of weight and

the increase of speed characteristic of modern
trends in railway operation, and that maximum
inherent stability is the predominant consider-

- ation in each of these disclosures.
30

The solution for the problem of stability con-
templated in this group of inventions involves
the suspension of a relatively low car body from
a wheel unit, with the support points at or above
the center of gravity of the car body to achieve

' g5 Inherent stability for the body, and the further

provision of suitable flexibility in the connection
between the wheel unit and the car body to ab-
sorb shock, avoid strain, and permit banking of
the body on curves. .

In the construction of a passenger car having
8 relatively low floor, the necessity of extending
the floor over the wheel unit of the car eliminates
the possibility of employing the usual bogie truck
pivoting about a central, vertical axis, because

45 such a truck requires too much clearance between

the floor of the car and the track below. This
group of applications, therefore, has the further
common object of providing suitable means for
connecting a wheel unit to a car body at points

50 spaced to each side of the car aisle in g flexible
) manner to permit the required relative rotation

of the wheel unit. The term “wheel unit” is used
generically here to mean either a truck having a
plurality of pairs of wheels or an axle unit having

&8 only a single pair of wheels.

(CL. 105—199)

In this combination of a wheel unit and a car
body suspended from points at or above its center
of gravity, the character of the flexibility pro-
vided by the interconnection between the wheel
unit and the body is one of the most important
factors that determine the inherent stability of
the combination and is to be stressed as a pri-
mary consideration in the present inventive con-
cept. While it is preferable in our construction
to suspend the car body from points at or above
its center of gravity, it is to be understood that
this is not absolutely necessary to successful oper-
ation, as the points of support may be located
below the center of gravity. The lateral re-
straints and controls hereinafter described, as
well as the high level suspension, tend to fix an
oscillation axis above the center of gravity, and
these controls and the suspension may be ar-
ranged either one, or preferably, both at a high
level above the center of gravity. It will be un-
derstood that in referring to center of gravity of
the car body we mean the substantial or effective
center of gravity of the body with whatever load
it may be carrying or designed to carry. .

Freedom for relative movement of the car and
the wheel unit out of normal alignment permits
the wheel unit to negotiate curves and to accom-
modate itself readily to track variations; such
freedom on the part of the car body, in addition
to reducing shock, permits the body to yield in a
natural manner and with smooth transitions to

‘the changing resultant of forces during normal

transit. This latter function is of prime im-
portance in avoiding strain and in increasing the
comfort of passengers, especially in the negotia-
tion of curves. But the freedom for relative
movement between the car body and the support-
ing wheel ‘unit must be limited to suitable safe
boundaries, and, furthermore, a certaln degree of
restraint on the turning movements of the wheel
unit of a car has been found highly desirable,
An object, then, is, within the permissible range
of movement, to combine freedom of movement
with an inherent tendency for maintenance of
normal alignment between the body and the sup-
porting wheel units. o
The prior disclosures identified above rely
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largely on body-supporting links to provide. the

required character of flexibility in the intercon-
nection between the body and the wheel unit. In
such a linkage construction, the extent of rela-
tive movement.is safely limited by the.range of
various links ‘involved. The body-supporting
linkage mounting has been found to be eminently

50

satisfactory and considerably in advance of the *


































