
High speed in railroad opeiation is no novejt\, nor is the 
acln't-1 ement of passenger coinfoi t Â¥' ith leisurely schedules. 
However, speed with comfort presents problems which hale 
thus far been parti~ll! solbed b j  extcnsi~e improvcmciit in 
rail and roadbed, involl ing expensive track realignment and 
surfacing. Such cli.inge3 meit-I> to ^tccoiiiuiodate high speed 
with iomc degree of comfort suiel! are not economical, and 
therefore pio-toke the thought t l ~ i t  a s u d )  ot the riding 
pioblcm, b ~ e d  on fiiiidtixiierit.il du~~ imics ,  might )ield 6i 

truck and bod} suspension system which would pro\ ide coin 
fort on ordinary track. 

Such a study, stimulated by William Van Dorn, formerly 
associated with the aeronautics department of the California 
Institute, and sponsored by Cortlandt Hill,  has resulted in 
a two car experimental train incorporating a new, suspension 
system mhich has achieved signal success in a variety of road 
tests. 

r. 1 he suspension system, or method of mounting the car on 
the track, departs completely from standard practice. As 
can be seen in the Porter sketch (appearing on the coxer of 
this issue) the car body floats on soft vertical coil springs in 
a plane above the center of gravit) of the body. These 
springs permit, through horizontal deflection, all of the 
necessary truck motion relative to the body, this motion 
being positioned and controlled bj a pair of horizontal links, 
elastically restrained b j  rubber, acting between the body 
and the truck frame at  a height well above body center of 
gra\ it). A horizontal draft connection between the truck 
and the underbody structure provides the necessary longi- 
tudinal stability. Accordingly all of the necessary action of a 
standard swivel truck is provided without a center plate, 
side bearing, or swing hangers, thus eliminating lubrication 
and load concentration difficulties. T h e  principal springing 
of the body, being above the center of gravitj may be as soft 
as desired, and any tendency for body roll on curves is in 
the direction to correct for uncompensated side force on 
curves. This  action of "bank" is in direct contract to the 
behavior of a standard car and truck which lean outwardly 
on curves insufficiently superelevated. Likewise the lateral 
restraint of the car body in this new suspension system may 
be made to jield as low a frequency, or to be as soft as 
required since the action is not restricted as in a standard 
truck by swing hanger length and possible bolster travel 
within the truck frame. Then,  for both the vertical and 
lateral motion simple shock absorbers are applied to damp 
resonance or harmonic oscillation. 

T h e  truck itself, a substantial fabricated structure, is sup- 
ported on semi-elliptic springs carried by a journal box 
hanger which rests on rubber shear pads on the journal box 

r o  permit a small trailserse ~ntnement of the axle. T h e  
rubber likewise is valuable in presenting wheel noise tr.ins- 
mission into tile frame. Metallic slide guides or other fric- 
tional r e~ t r~ i in t  in j)c~.illel with tlie spiiiigiiig aystcm and 
rubber, habe been entirely eliminated. However, the entire 
joulriiil its'iriiiblt is proi i d ~ d  with gudi  d flanges rnttdr lilii: 
' I  loose pedcat.iI guide to conhnc the jourritil box in the 
ekent of failure of rubber parts 01 springs. Safety, a mini- 
mum of weight, <tiid ( i u i c t n e ~  of opcr~tion lu te  thus been 
i i~orpora ted  in t11i.i truck design. 

T h e  bod) structure, in tuin, adherco to the funddineiitdii 
of light weight, safet], and economy, qualities which are 
inherent in the rnonocoque or stressed-skin design employed. 
A uniform low floor letel and low center of gravity add 
greatly to the stability; while the suspension system of the 
 bod^, floating the body on soft springs, achieves a high degree 
of comfort. 

Truck and Towers 

I t  should be emphasized that this -work on these new cars 
is definitely experimental and as a result m a q  of the details 
and appointments which are necessary in modern trains have 
been omitted in order to get to the important work of devel- 
oping the riding qualit) and other engineering characteristics 
of the cars. T h e  weight of the cars is therefore low, only 
65,000 pounds for the two car articulated unit complete 
with the three truck$. T h e  standard steel car provided by 
the Santa Fe Railway for comparative riding tests weighs 
176,000 pounds and furnishes striking evidence of the fact 
that great mass is not essential to a good ride. 

Full trucks have a 9-foot wheelbase. A twelve-foot wheel- 
base of the articulate truck is possible because the load from 
the bod} is carried directlj over each axle and thus the 
frame is subjected to no bending moments due to body load. 

June, 1939 - 3 -  





RECE 
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RAILROAD CAR 
(Continued from page 4) 

to compare the new equipment w it11 coaches of standard type 
known to have good riding qualities. These comparisons 
include operation over fair track a t  speeds up to 80 miles 
an hour and on good track up t o  94 miles an hour and  dem- 
onstrate clearly the advantage of the new suspension system. 
However, no careful instrument measurements are necessary 
to demonstrate the important points which have been estab- 
lished and which contribute in no small way to passenger 
comfort. I n  these new cars, standing and walking about is 
accomplished with greater ease and with feeling of greater 
stability than in a standard six wheel truck club car, weigh- 
ing six times as much as one of the new cars, which is a 
part of the test train. I n  fact, walking from one car to t h e  
other gives a comparison definitely favorable to the  new 
equipment. T h e n ,  as the second outstanding difference, 
writing a t  a table in the new car is distinctly easier and the  
result more legible than that done in the standard car.  T h e  
improvement is due primarily to the absence of harsh lateral 
acceleration so characteristic of standard equipment a t  high 
speed on indifferent track. Indeed, even in the tail of t h e  
new rear car, with its large inerhang, objectionable lateral 
motion, or whipping is not experienced. And finally, a less 
spectacular but definite11 ~telcome improvement offered by 
the new cars is the freedom from high frequent) vibration 
or  "jitter" so characteristic of high speed trains. Those  
anno\ ing small Mbrations vi hich make reading difficult a r e  
not present with the new suspension sjstem, a result which 
is another important element added to passenger comfort. 
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