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example is rather high and the live load 
18 considered to be 66,000 lbs., which is 
considerably above the actual require- 
IpOnts for a baggage car or a mail car. 
ihe United States Railway Mail Service 
department specification for a steel full 
Postal car specifies a maximum of 50,000 
ids. live load. The bending moment in a 
V Passenger car is less than in the 
above example. It can, therefore, be as
sumed that if an underframe is designed 
o withstand a bending moment of ap

proximately 5,900,000 in. lbs. and an end 
!“0ck of 400,000 lbs. it will be suitable 
°r all classes of passenger cars.

rhe stresses imposed upon the under- 
y'Arne from end shocks must be dealt 
^'‘th separately. The underframe must 
.considered as a column and both direct 
and eccentric forces must be considered 
and for members in compression the 
Jesses must be reduced in accordance 
rith usual engineering practice. The 
American Railway Engineering Associa- 
•;10n has adopted an empirical formula 
ending as follows:—

16000-
L

-70—”
Rhich has been approved by the U. S. A. 

la,l Service Department and allowed 20 
Per cent, greater fibre stresses than ar- 
'^ed at by using the above formula.

the above requirements for the under
line could easily be satisfied if the car 
cmgner could change the construction to 
Ult the conditions, but unfortunately a 
Umber of standards are established 
mch the car designed cannot change, 

i . h as truck height, coupler and buffer 
,eights and the general clearance dimen- 
>°ns of cars. The car designer has, 
".^efore, to compromise and be satisfied 
uh a design which as closely as possible 
mes up to an ideal construction when 

p^usidered from an engineering stand-

Sar^16 secUons shown in figs. 2 and 3 
Una fy the requirements for a modem 
si? ,rt'rame in relation to load and end 
Aocks. It will be observed from the re

spective figures that the extreme fibre 
i;''esses come well below the required 
fi;n>ts of the U. S. A. Mail Service speci- 
. eation for all steel full mail cars, which 
' Used as a foundation for all passenger 
ur designs of today. The underframe 

Poured in this example is probably 
all a® most economical construction, for 
, designs but I have endeavored to give 

e. attention to the construction from a 
edUn*'enance standpoint, and not employ- 
ip a,)y section with less thickness than % 
v'i ln order to provide ample bearing 
abl 6 f°r all rivets and to give reason- 
att aH°wance for deterioration, and an 
p, ®*upt has been made to reduce the 
it y'.oer of different sizes of material so 
Co V'H be noted that the size of centre sill 
ar er Plates and centre sill web plates 
apa aU the same. All angles employed 
ip6 also of one size. All plates are % 

’’ jm that the majority of details re-
fp red can be obtained from the scrap cut 
ty, Ui centre sills. The object, however, 
js analyzing the above underframe 
s^dot to produce an ideal design, but to 

what a complex problem a car de- 
has to contend with, 

a si p Framing.—It is necessary to have 
cop- tantial end frame to prevent teles- 
te] ln£> particularly if an efficient anti 
ep?scoping device is not employed. An 
jj 'framing built in accordance with 
hear A- Mull Service Department speci- 
lus f°ns which calls for a section modu-[|g « »» mv.il cuno J.vu a occ vnm mvuu

less verl*cal end members not to be
bp0 than 65, of which 75 per cent, must 
PostC°ncentrated *n the door posts and 

'ts adjacent to door posts and the en

tire framing well secured offers a very 
good construction which is amply strong.

Side Framing.—To prove that the sup
erstructure of a wooden car is equally as 
strong as the steel construction of a steel 
car, I will compare the side posts in wood 
and steel cars. Fig. 4 shows a standard 
section of a wood post and fig. 5 shows a 
typical design of a steel post for steel 
cars. For comparison of strength of the 
two posts, as shown in figs. 4 and 5 con
sider the ultimate strength of ash to be 
12,000 lbs. per sq. in. and 60,000 lbs. per 
sq. in. for steel ; in other words, the steel 
to be five times as strong as ash, when 
these materials are subject to bending. 
In order to get expression as to strength 
for side posts, I wish to refer to the 
U. S. A. Post Office Department’s speci
fication for the construction of steel full 
postal cars, which reads as follows:—
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Figure 4.

“The sum of the section moduli taken at 
any horizontal section between floor line 
and top line of windows, of all posts and 
braces on each side of car, located be
tween end posts, shall not be less than 
0.30 multiplied by the distance in feet be
tween the centre of end panels, a panel 
length being considered as the distance 
between lines of rivets in adjacent ver
tical post.”

The quoted paragraph will probably be 
clearer to us if we reconstruct it to read 
as follows:—“The average section moduli 
on each side of car for side posts must 
not be less than 0.30 per running foot.'

We will now consider one section of 
one side in a standard railway car, now 
being largely used, the section being from
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centre to centre of pilaster, which in
cludes lower windows with gothic above. 
The length of such section in a railway 
car is, on an average, 5 ft. 6 ins., or 5.8333 
ft. The number of posts in 5.8333 ft. 
section is 4 for wood cars, 2 narrow and 
2 wide, and 3 for steel cars. Referring 
to figures 4 and 5 we note that compara
tive section modulus for steel is 0.5 and 
for wood 0.55, the wood posts being 10 
per cent, stronger than the steel post. 
Both constructions, however, meet the 
U. S. A. Mail Service requirements. This 
comparison shows that, as far as the 
strength of the side of a wooden car, 
when considered perpendicular to its side, 
which is vital in case of wreck, is at least 
in some instances stronger than a steel 
car. I wish, however, to make it plain 
that no claim is made to the superiority 
of the side framing in a wooden car over 
a steel car, considering same as a carry

ing member or truss. A combination of 
wood and steel for side framing seems 
to me to be most practical.

Roof.—No one familiar with car con
struction and maintenance of cars will 
deny that the canvas roof, properly laid, 
gives remarkably good service; in fact, 
it will outlast the car if given reasonable 
care. When I say canvas properly laid, I 
consider it properly laid when it is ap
plied in the same manner as the practice 
in shipbuilding, when laying canvas on 
the cabin roof, which lasts almost in
definitely if not abused. The steel roof, 
on the other hand, has not, up to the 
present, proved a success. Steel roofs 
having vertical expansion joint, about 114 
in. in height soon wear out on account of 
the abrasive action of cinders. The deck 
screens in an all steel car are objection
able on account of pockets being formed 
behind the screen, in which gases, mois
ture and cinders collect which destroy the 
paint and in a short time a serious cor
rosion takes place, which cannot be de
tected before a car is sent to the shops 
for general repair. A steel car roof must 
be frequently painted, and it cannot be 
done with a canvas roof, if the regular 
“shopping” period for any reason is pro
longed. In connection with the canvas 
roof it is understood that wood roof 
framing is properly constructed and tied 
together at frequent intervals with steel 
carline which should extend in one piece 
from side plate to side plate, to which 
they should be firmly secured.

The inside finish in all steel car is hard 
to restore to its original appearance, in 
case it must be touched up at isolated 
places, where the paint has been 
scratched, worn or peeled off. Wooden 
cars having stained and polished wood 
finish, can easily be restored to their ori
ginal appearance in case the finish should 
be damaged.

In summing up I realize that I have 
only outlined passenger car design in a 
very general way, but I have tried to 
show what I believe to be the best design 
of car, looking from every angle, namely, 
economical from a railway, and safety 
and comfort from the travelling public 
standpoint, and to put this in a concise 
form, I believe that in designing a car for 
present use the following are the prin
ciple points:—

1. A steel underframe which will take 
care of all loads, strains and buffing 
shocks imposed on car, with an efficient 
buffer, draft gear and some device which 
will lock the trucks to the body of the 
car in case of accident to prevent teles
coping or a turnover of the car, is abso
lutely necessary.

2. A substantial end frame which will 
stand a very severe buffing shock and pre
vent telescoping.

3. A combination steel and wood side 
framing and wood exterior finish.

4. A combination wood and steel roof 
covered with canvas properly laid.

5. An interior wood finish.
With this construction the railway can 

repair its own cars, in the old wooden car 
repair shops, without going to the ex
pense of installing a considerable amount 
of modem machinery, which would be 
necessary with all steel cars. The tra
velling public will be provided with a car 
which will compare favorably in strength 
with an all steel car. The inside finish 
can be made more artistic, easier to main
tain and simpler to renew when required. 
In case of wreck the passengers will have 
a chance to cut their way out from the 
debris, which is impossible in an all steel 
car.

The adoption of steam from the loco
motive for heating passenger cars, and


