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My invention has for its object to provide 
in all metal car construction of novel char 
cter which is unusually strong for its weight 
and durable throughout, which may be con 
veniently and economically manufactured 
and transported, is weather proof and which 
possesses certain other desirable and adyan: 
tageous features to be hereinafter described 
and claimed. My sheet metal wall structure 
is applicable to the end or side of box, auto 
mobile, gondola, stock or any other type of 
railway car equipment. - 
The ends of railway cars are subject to 

considerable stress due to the shifting of the 
lading. These blows are imparted to the end 
over the entire area thereof, or to local areas. 
Wheat is loaded to substantially the top of 
the car which causes all the blow to be inn 
parted over the entire area of the end. Lium 
ber is loaded to the top and upon impact 
the top boards shift causing a blow to be 
imparted at the top of the end. Sand, chats 
and other plastic loads and light pipe cause 
blows at the middle of the car, whereas rail, 
steel plates, castings and the like cause blows 
at the bottom of the car. 
While, of course, efforts are made to block 

the lading in the car, the heavy locomotives, 
the emergency air brake and the classifica 
tion hump break the lading away from its 
moorings and throw it against the end of 
the car. . - . ? 

A rigid end to a car, and particularly a 
large box car, materially strengthens the en 
tire superstructure to resist the torsional and 
weaving movements which not only rack the 
car to pieces, but causes leaky roofs and in 
operative and leaky doors, with their conse-- 
quent damage claims. As it costs as much to 
transport aton of freight car as it does a ton - 
of lading it is imperative that the weight of 
the car must be kept as low as possible, there 
fore, the end must be very light as well as 
strong. As freight cars are frequently dam 
aged in wrecks and by other unfair usage, 
any end will be damaged in service, there 
fore, it must be capable of being easily re 
paired with such meagre facilities as the 
railroads are equipped with at their outly 
ing repair points. - . . . . 
My wallis made of one or more metallic 

plates with their meeting sides overlapped 
?nd ?????ed together, the Oaxapped portion 

being formed to provide members which act 
as Columns to sustain the roof load, as beams 
to resist the thrust of the lading and as 
stifieners to prevent buckling of the wall. 
These beam-columns are so formed as to 
provide ventilators or flues from the exterior 
to the interior of the car. Such ventilation 
is desirable because it prevents the condensa 
tion of moisture in the air within the car, Which would injure some types of lading. 
An object of the invention is to form the 

overlapped portions of the metallic plates 
of a railway car wall so as to provide a beam 
Columin Which also furnishes means of ven 
tilation for the car. . 
The Interstate Commerce Commission has 

prescribed the minimum clearances between 
freight cars in their order of March 13, 1911, 
which reads as follows: 
"No part of car above end-sills within 

thirty (30) inches from side of car, except 
buffer-block, brake-shaft, brake-wheel, brake step, running-board or uncoupling lever shall 
extend to within twelve (12) inches of a 
vertical plane parallel with end of car and 
passing through the inside face of knuckle 
when closed with coupler-horn against the 
buffer-block or end-sill, and no other part of 
end of car or fixtures on same above end-sills, 
other than exceptions herein noted, shall ex 
tend beyond the outer face of buffer-block'. 
Any reinforcement in the wall not “within 

thirty (30) inches from the sides of the car' 
may extend to the face of the buffer block. 
An object of the invention is to take advan 
tage of this condition and to make the beam 
columns deeper near the middle of the car 
than “within thirty (30) inches from the 
side of the car'. 
The Outer corrugated plate prevents rain, 

falling cinders or the like from entering the 
flues and the inner corrugated plate prevents 
sand, grain or similar lading from escaping 
from the car through the flue. 
Another object of the invention is to ar 

range the lining boards so as to permit of 
a deeper beam-column near the middle of the 
car than elsewhere. 

Another object of the invention is to pro 
vide primary reinforcements extending sub 
stantially from the underframe to the ridge 
pole or other roof framing, which members 
forní eXcellent anchorage KiëáHs aid 3lso tG 
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extend to the over edge of the blate. These 
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provide other secondary reinforcements par 
allel to and spaced apart form the primary 
reinforcements. These reinforcements vary 
in depth and width according to conditions. 

I have used the terms “plates’ and “sheets” 
to simplify the claims, but there is no dif 
ference in their meaning as far as this in 
vention is concerned. 
These reinforcements or corrugations may 

be rectangular, as illustrated, or circular, or 
of any other desired contour. 

| In the dravings: 
Fig. I shows the end of a railway car with 

my improved wall applied thereon. 
Fig. 2 is a section on line 2-2 of Fig. 1 
Fig. 3 is a section on line 3-3 of Fig. 1, 
Fig. 4 shows a modified form. 
Fig. 5 shows a modified form. 
Fig. 6 is a 

plates. . 
For convenience, I have shown an end wall 

of a box car wherein J is the end sill; 2 
the end plate; 3 the corner post; 4 the buffer 
block; 5the end ladder; 6the underframe; 
7 the ridge pole and 8 the side plate. 
The wall comprises a plurality of me 

tallic plates 10, 11 and 12, some of which 
have one or more inwardly projecting cor 

perspective view of one of the 

rugations 13 which terminate within the 
lower edge but extend to the upper edge of 
the plate and others of which have one or 
more outwardly projecting corrugations 14 

ich terminate within the upper edge but 
corrugations are positioned opposite each 
other and the plates are secured together 
on both sides of the corrugations so as to 
form a box girder. The corrugation 14 on 
the outside of the wall is open at the bottom 
and closed at the top, while the corrugation 
13 on the inside of the wall is of reverse 
formation, i.e.; closed at the bottom and open 
at the top, thus forming a ventilating com 
munication between the exterior and interior 
of the car. 
The wall may be made of a pair of cor 

rigated plates 15-16 or 17-18 each having 
a Small flange on each side of the corruga 
tion, which flanges are secured together to 
form a beam-column and flat plates 19 are 
inserted between the flanges and spans the 
distance between the respective beam-col 
umns. Such a construction is 'shown in 
Fier. 5. * 

It may be desirable to form a corrugation 
near each side of a plate and position such 
corrugated plates with oppositely projecting 
corrugations in the overlapped portions of 
adjacent plates. Such a construction is 
shown in Fig. 3. 

t may be desirable to form the plate (20) 
with an inwardly projecting corrugation 13 
near one edge and an outwardly projecting 
colºrugation [4 near the other edge and posi 
tion such plates with oppositely projecting 

1,688,183 

corrugations in the overlapped portions of 
adjacent sheets. Such a construction is 
shown in Fig. 4. 

Fig. 6 shows one of the plates 20 of the 
construction illustrated in Fig. 4 wherein 
the corrugation 13 near the side 21 of the 
plate terminates within the lower edge but 
extends to the upper edge of the plate, and 
the corrugation 14 near the other side 22 
of the plate terminates within the upper edge 
but extends to the lower edge of the plate. 
The other corrugations may be made equal 

in strength to the middle corrugations by 
???? 

increasing their width. 
The pressing of such corrugations or ribs 

in a metallici plate causes the plate to ?lare 
out (23) adjacent the termination 24 of 
the corrugation commensurate with the depth 
and length of the termination. I prefer not 
to shear off this fare but to utilize it to 
obtain greater riveting area, as shown in 
Fig. 1. 
The filler blocks or nailing strips 27 are 

of the same depth as the inwardly ERS': - corrugations so that the lining boards 25 
bear against and are supported by these 
corrugations. The nailing strips are held in 
place by bolts 26. 
The accompanying drawings illustrate the 

preferred form of the invention, though it i? 
to be understood that the invention is not 
limited to the exact details of construction 
shown and described, as it is obvious that 
various modifications thereof within the 
scope of the claims will occur to persons 
skilled in the art. 

I claim: . . . - 
1. In a wall for a railway car, a metallic 

plate having an inwardly projecting corru 
gation formed therein which terminates 
within the lower edge but extends to the 
upper edge of the plate, and a metallic sheet 
having an outwardly projecting corruga 
tion formed therein which terminates with 
in the upper edge but extends to the lower 
edge of the sheet, said corrugations being 
positioned opposite to each other. 

2. In a wall for a railway car, a metallic 
plate having an inwardly projecting corru 
gation formed therein which terminates 
within the lower edge but extends to the 
upper edge of the plate, and a metallic sheet 
having an outwardly projecting corruga 
tion formed therein which terminates with 
in the upper edge but extends to the lower 
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edge of the sheet, said corrugations being 
positioned opposite to each other, one of said 
corrugations being deeper than the other. 

3. In a wall for a railway car, a metallie 
plate having an inwardly projecting corru 
gation formed therein which terminates 
within the lower edge but extends to the 
upper edge of the plate, and a metallic sheet 
having an outwardly projecting corruga 
tion formed therein which terminates with 
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in the upper edge but extends to the lower 
edge of the sheet, said corrugations being 
positioned opposite to each other, said plate 
and sheet being secured together on both 
sides of the corrugations. 

4. A wall for a railway car comprising a 
plurality of metallic plates formed with a 
corrugation near each opposite side thereof, 
Some of the cort’uigations of the wall project 
ing inwardly and terminating within the 
lower edge of the plate but extending to the 
upper edge of the plate, other corrugations 
of the Wall projecting outwardly and termi 

· nating within the upper edge of the plate but 
extending to the lower edge of the plate, said 
plates positioned with oppositely projecting 
corrugations in the overlapped portions of 
adjacent sheets. 

5. A Wall for a railway cal' comprising a 
plurality of metallic plates formed with a 
corrugation near each opposite side thereof, 
some of the corrugations of the wall project 
ing in Wardly and terminating within the 
lower edge of the plate but extending to the 
upper edge of the plate, other corrugations 
of the Wall projecting out Wardly and termi 
nating within the upper edge of the plate 
but extending to the lower edge of the plate, 
said plates positioned with oppositely pro 
jecting corrugations in the Overlapped por 
tions of adiacent sheets, soine of said corru ? 

gations being deeper than others. 
6. A. Wall for a railway car comprising a 

plurality of metallic plates formed with a 
corrugation near each opposite side thereof, 
Some of the corrugations of the Wall project 
ing inwardly and terminating within the 
lower edge of the plate but extending to the 
upper edge of the plate, other corrugations 
of the Wall projecting outwardly and termi 
nating within the upper edge of the plate but 
xtending to the lower edge of the plate, 
said plates positioned with oppositely pro 
jecting corrugations in the overlapped por 
tions of adjacent sheets, the outwardly pro 
jecting corrugations being deeper than the 
inwardly projecting corrugations. 

7. A Wall for a railway car comprising a 
plurality of metallic plates formed with a 
corrugation near each opposite side thereof, 
some of the corrugations of the Wall project 
ing inwardly and terminating within the 
lower edge of the plate but extending to the 
upper edge of the plate, other corrugations 
of the wall projecting outWardly and termi 
nating within the upper edge of the plate 
but extending to the lower edge of the plate, 
said plates positioned with oppositely pro 
jecting corrugations in the overlapped por 
tions of adjacent sheets, the outwardly pro 
jecting corrugations near the middle of the 
wall being deeper than the other outwardly 
projecting corrugations. 

8. A wall for a railway car comprising a 
plurality of metallic plates formed with a 

in Wardly 
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corrugation neal each opposite side there 
of, some of the corrugations of the wall pro 
jecting inwardly and terminating within the 
lower edge of the plate but extending to 
the upper edge of the plate, other corruga 
tions of the wall projecting outwardly and 
terminating within the upper edge of the 
plate but extending to the lower edge of the 
plate, said plates positioned with oppositely 
projecting corrugations in the overlapped 
politions of adjacent sheets and secured to 
gether on both sides of the corrugations. 
9. A Wail for a railway car comprising a 

plurality of metallic plates formed with a 
Corrugation mea' each opposite side thereof, 
some of the corrugations of the wall pro 
jecting inwardly and terminating within the 
lower edge of the plate but extending to the 
upper edge of the plate, other corrugations 
of the Wall projecting outWardly and termi 
nating Within the upper edge of the plate 
but extending to the lower edge of the plate, 
Said plates positioned with oppositely pro 
jecting corrugations in the overlapped por 
tions of adjacent sheets and secured together 
On both sides of the corrugations, some of 
Said corrugations being deeper than others. 

10. A Wall for a railway car comprising 
a plurality of plates, each plate having an 

projecting corrugation formed 
therein, near one vertical edge which ter 
Iniinates near the bottom edge but extends 
to the top edge of the plate, and an out 
Wardly projecting corrugation formed there 
in near the opposite vertical edge which ter 
minates near the top edge but extends to the 
botton edge of the plate, said plates posi 
tioned with oppositely projecting corruga 
tions in the overlapped portions of adjacent 
plates. 

11. A wall for a railway car comprising a 
plurality of plates, each plate having an in 
wardly projecting corrugation formed there 
in near one vertical edge which terminates 
near the bottom edge but extends to the top 
edge of the plate, and an outwardly project 
ing corrugation formed therein near the op 
posite vertical edge which terminates near 
the top edge but extends to the bottom edge 
of the plate, said plates positioned with op 
positely projecting corrugations in the over 
lapped portions of adjacent plates, some of 
said corrugations being deeper than others. 

12. A wall for a railway car comprising 
a plurality of plates, each plate having an 
inwardly projecting corrugation formed 
therein near One vertical edge which termi 
nates near the bottom edge but extends to the 
top edge of the plate, and an outwardly 
projecting corrugation formed therein near 
the opposite vertical edge which terminates 
near the top edge but extends to the bottom 
edge of the plate, said plates positioned with 
oppositely projecting corrugations in the 
overlapped portions of adjacent plates, the 
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outwardly projecting corrugations being 
deeper than the inwardly projecting corru 
gations. 

0 

15 

20 

13. A wall for a railway car comprising 
a plurality of plates, each plate having an 
inwardly projecting corrugation formed 
therein near one vertical edge which termi 
nates near the bottom edge but extends to 
the top edge of the plate, and an outwardly 
projecting corrugation formed therein near 
the opposite vertical edge which terminates 
near the top edge but extends to the bottom 
edge of the plate, said plates positioned with 
oppositely projecting corrugations in the 
Overlapped portions of adjacent plates, the 
Outwardly projecting corrugations near the 
middle of the Wall being deeper than the 
other outwardly projecting corrugations. 

14. A wall for a railway car comprising a 
pluraliity oë plates, each plate having an in 
wardiy projecting corrigation formed there 
in near one. vertical edge which terminates 
near the bottom edge bit extends to the top 
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edge of the piate, and an outwardly pro 
jecting corrugation for ined therein near the 
opposite vertical edge which terminates near 
the top edge but extends to the bottom edge 
f the plate, said plates positioned with op 

positely projecting corrugations in the over 
iapped portions of adjacent plates and Se 
cured together on both side of the corruga 
tions. 

15. A wall for a railway car comprising a 
plurality of plates, each plate having an in 
wardly projecting corrugation formed there 
in near one vertical edge which terminates 
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near the bottom edge but extends to the 
top edge of the plate, and an outwardly pro 
jecting corrugation formed therein near the 
opposite vertical edge which terminates near 
the top edge but extends to the bottom edge 
of the plate, said plates positioned with Op 
positely projecting corrugations in the over 
apped portions of adjacent plates and se 
cured together on both sides of the corruga 

40 

tions, some of said corrugations being deeper 
than others. 

16. A metallic plate for a railway car 
wall having a corrugation formed therein 
adjacent one side thereof which terminates 
near one end but extends to the opposite end 

50 

of the plate, and an oppositely projecting 
corrugat on formed adjacent the opposite 
side of the plate which terminates near one 
end but extends to the opposite end of the 
plate, the first mentioned corrugation ter 
minating near the opposite end of the plate 
to that of the last mentioned corrugation. 

17. A metallic plate for a railway car wall 
having a corrugation formed therein adja 
cent one side thereof which terminates near 
one end but extends to the opposite end of 
the plate, and an oppositely projecting cor 
irugation formed adjacent the opposite side 
of the plate which terminates near one end 
but extends to the opposite end of the plate, 
the first mentioned corrugation terminating 
near the opposite end of the plate to that of 
the last mentioned corrugation, one of said 
corrigations being deeper than the other. 

CHARLES DAVID BONSALL. 
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