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o Patented Mar. 30, 1943 -

STATES

2,311.979

PATENT OFFICE

RAILCAR

- bt'FﬁhciiM Gunn, Chlcnm, Ill mimcr to Pull-
" man-Standard Car. Mannfaeturing Cempany,
| | Chlcuo, o, a ccrporaticn of Dela.ware S

. Applica.tien Ma.y 3, 1941 Scria.l No 392 621

23 Clalms

Due to the eatrernel:,lr high epeeds attained by
~ passenger trains today, it is of considerable im-

N  portance to reduce to s mirimum: the wind re-

‘sistance of a train. Indentaticns, bulges, prejec-

tions, and sharp corners extending outwardly on
the surface of the car sides are very objection-

~ testing conducted in 1932 and 1933 and prior to

~ that time on streamline trains, it was definitely
even the presence of rivet heads
on the side of a car would produce & substantial

| dragging effect due tc the reaistance cr turbulent -‘
ooalr.

In additicn tc the advantage ef streamlining

. from the standpoint of aerodynamics, there is
- considerable demand today for railway cars ‘hav- -
. ing a ‘smooth and plain outward appearance,
~ This is probably due to the wide publicity given
_atreamlined trains and the ever increasing public

- demand for greater Speeds and mere mcdern |
.~ transportation equipment. S | |
- Inorder tohave a streamlined appearance and
. the improved aerodynamic characteristics, a car
~side should be free from rivet heads, unnecessary
‘bulges and indentations in the side aheathing,_,-.

(Cl. 105--401)

tion in car buildlng and reduction in construc-

_ tion costs.

~In prior methoda of constructing car sides the
| 'expansicn and - contraction occurring in the
sheathing during the welding operation has been - -

. ~ resisted by the side frame, resulting in the setting
“able, and, as a result of considerable wind tunnel

' ~ducing buckles.

up of stresses in the side sheathing, thereby pro-

pletely eliminating the buckles. .
The foregoing constitute some et the principal

' ';'.cbjects and advantages of the present invention,
. another advantage being to provide a car side

having a smooth, flush outer surface free from

15
© larities.
~tion to thcse enumerated above, will become ap-

parent from the fcllcwing descriptien and draw-

- ings, In which
20 -

wrinkles, ‘buckles, and other like surface irregu-
- Qther cbjects and advantages in addi-

“Pig. 11is an elevatienal view cf 8, car side em-

" ploying the present invention viewed from the

and, although the rivets have been eliminated -

~ for sometime in the car building industry by the -
- use of welding, irregularities such as bulges and

~ pitting left after the welding operation has

- been: completed have not disappeared. Attempts
~ have been made to hide these ‘blemishes by the

' .""'--use of paint in various mannere but their pres- R
| - view cf a small pcrticn cf the car side shown in: .

“Pig. 2 L

Fig. 5 is a vertical transverse eecticnal view |
‘of the car side showing the relationships between

~ the side sheathing, reinforcing stiﬁeners and o

‘ence can be- detected.- The present invention

 completely eliminates these undesirable irregu-
“larities so that good aerodynamic qualities can
- be cbtained and the outer appearance of a car
- 1nc0rporating thie nventien is srnccth regular |

- and plain.

In. a girder tvpe ccnstructien cf a car aide

frame, the sheathing plays an impcrtant part in
‘Because of this, it is extreme-
lv difficult to eliminate the ripples and buckles
cccnrrlng in the :nde eheathing and pricr to the

~Her etcfcre when perferming the welding cp-

30

 outer side of the car, a pcrticn ef the car side o :

‘being broken away; .
 Pig. 2 Is an elevational view ef the car side o
* shewn in. F'ig 1, but viewed Ircm the Inside of =~

the car;

Pig. 3 ia an enlarged lcngitudinal secticnal .

_.;'view through a pcrtlcn of the car side shown in '_
'Fig. 2 showing the relationships of the side
uheathing, the stiffeners and certain side fram-

- _ing members

Fig. 4 Is an eniarged Iragmentary elevaticnal ..

. lcngitudinal side Iraming members;

40

. ing tc the framing members; it was necessary to - '

use a Special jig for each indivrdual car design

'we]der

_' each tirne a newly deragned car was being con-
- structed. . The pr esent inventien eliminates this
chectien and is a deﬁnite step teward simpliﬂca-

o 50
~ in order to locate the framing members for the

Tlna necessitated building a8 new  jig

Fig. 6 is 8 detail view of individual side sheet

segments before being welded tegether shcwing_ -
s 'the stiffeners in place; o
- Fig. 7 is a fragmentary side elevaticnal view_ I
_of the car side showing the mechanism employed

present invention thls preblem had nct been _ for stretching the sheathing during the fabrica-

o solved.

tion of the side, the view showing the inside face

of the sheathing with the stiffeners in place and_. o

| : . th ide frame welded to the sheathing;
eration on a car side when attaching the sheath- the car side frame g;

Fig. 8 is a top plan wew cf the assembly shcwn--' -

__ '111 F.‘ig 7 -
Fig. 9 is a diagrammatic v:ew of the car srde o
“and an underframe showing in an exaggerated
~manner the camber in the side and underframe;
 Pig. 10 is a diagrammatie view showing the
,_-f-_car side mounted on the underframe showing -
3 _the ccnditicn whlch they assume after the car 1s

N ‘The present invention prevents
~ these initial stresses from ferming thereby com-
10 ._ '



com;ieted mdthaumherhubeondmmtwm-
pletely straightened out; and

Fig. anvertimltnmmumllview
through the car the view being enlarged and
with parts omitted for the purpose of clarity;

For the purpose of disclosing the invention in
compiiance with seclion 4888 of the Revised
Statutes, a specific embodiment of the present

2,814,979

ing members fitting into their proper spaces be-
tween the reinforcing stiffeners {§. The frame
is then welded to the sheathing by applying elec-

. trodes to the inner faces of the framing mem-

invention has been selected. Obwviously cer-

tain modification can be made *lnt.hout deptrt
ing from the scope of the invention.

This application is & omtinunﬂm in part-
of applicant’s copending case Ber. No. 297,589,
filed October 2, 1939, and & continuation-in-part

of Serial No. 380,694, filed February 26, 1841,

10

bers, thereby again preserving the smoothness
on the outer surface of the sheathing.

As best shown in Fig. 5, the stiffeners 1§ com-
prise a plurality of longitudinally extending cor-
rugations 28 pressed into a sheet. There is &
defilnite purpose in extending the corrugations
lengthwise to the -car because the cumulative
contraction in the length of a car side after the

- welding operation has been completed is very

18

A completed car side forming the subject mat-
ter of the present invention viewed from the

exterior of the car may be perfectly plain, as-

shown in Fig. 1, and is smooth and practically

free from surface irregularities. Broadly, the. go

side includes an integral sheathing (5§, rein-

forced by stiffeners 18 (Fig. 2) extending sub-

stant..lly over the entire inner face
sheathing, These stiffeners are placed on the

sheathing so as to provide room for side fram-
ing members which comprise longitudinal niem-

bers (Flgs, 2 and 5), including a side sijl {7,
- & belt raii 18, & window header (4§, s side plate
20, end posts 21 and 22 (Figs. 2 a.nd 3) tnd a
plurality of vertical side posts 23.

The integral sheathing 1§ comprises a plu-
rality of relatively small sheathing segments or
sheets 24 and 28 (Fig. 6), the former of which
may be referred to as letter board panel sheets
asnd the latter as girder sheet segments, In
fabricating the side sheathing, the window open-
ings 26 are cut out of a plurality of letter board
panels 24, and then the stiffeners I§ are spot
welded to the iInner surface of all the letter

board panels and girder sheet segments making
up the slde sheathing. This welding operation is
performed is such & manner that each lndiv_idul.l

sheet ix perfectly straight upon cooling.

After the stiffeners have been applied to the

inner faces of all of the individual side sheets,
complementary letter board penels and girder
sheet zsegments 24 and 2§ are placed with their
adijoining edges 27 abutting, and are then arc
welded together to make up units of letter board
penels and girder sheet segments 24 and 1§,
respectively. Next, a plurality of these units,
sufficlent in number to make up the entire car
side sheathing, are placed with their comple-
mentary vertical edges abutting, and then are
arc welded to form the mtegral sheathing 1§
reinforced by stiffeners 18,

- 'The sheathing so constructed and reinforced
is stralght and the outer sheathing surface is
smooth and substantially free from buckles and
other {rregularities.

This is particularly true when the stiﬂ'eners
are spot welded to the individual sheets by ap-
plying the electrodes to the inner surface of the

- stiffeners s0 that the cavities caused by electrode

pressure appear on theé stiffeners rather than
-~ on the outside of the sheets. It is contem-
plated In the present invention that the weld-
ing shall be done in this manner.

The car side frame is completely welded to-
gether in a separate jig apart from the side
sheathing in any well xnown manner and then,
after it has been stralghtened, it iz placed
against the inner face of the completed side
sheathing, after filrst grinding flush the weld
beadings on the sheathing, with jts various fram-

of the

much greater than the contraction in the height
of the car, and sometimes may be as much as

five-eighths of an inch. By extending the cor-

rugations in the longitudinal direction, greater
support is given in that direction, 80 as to give
added reinforcement to the sheathing to take
care of this greater contraction.

- In Mg. 8, the window opening is Indicated as
belnz entirely in the letter board panel sheets,
but obviously it can be divided between the ad-

 joining letter board panel sheets and girder sheet

30
- making the welded Joint as strong as possible.

By welding the stiffeners to the inner face of
- each small side sheet segment prior to the weld-

40

segmentas.
The spot welding of the atlﬂeners to the aheets

is performed so that the spots are staggered. as

indicated at 29 In PMg. 4, with each spot being as

far as possible from the longitudinal center line
of the stiffener area engaging the sheet, thus

ing of these sheets together, added reinforce-

ment is given to the sheathing In resisting

stresses caused upon cooling of the metal after
'the sheets have been arc welded together. This
is very important, because it is practically impos-
‘sible to prevent buckling in the relatively thin
sheels when they are weided together without

any reinforcing stiffeners. It is possible, then,
to obtain a substantially smooth integral side

- sheathing member extending the full length and

53
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65

~ trodes.

70

75

height of the car before it is applied to the side
framing members, and by having these stiffeners
on the rear face of this large, relatively flexible

. member prior to welding it to the side frame,

Internal stresses set up in the sheathing as the
result of welding the frame to the sheathing can
be carried by the stiffeners themselves without

buckling., The important thing is that each re-
inforced sheet 24 and 28 must be straight before

the entire sheathing is welded together, and this
stralghtness must be “frozen” into the sheet.
-As g specific example of a car side using Corten
steel, the outside sheathing may be .078 of an inch
in thickness. This relatively thin sheet, rein-
forced by stiffeners of approximately .018 of an

Inch In thickness, fabricated as previously de-

scribed, 1s placed against a large copper plate
In the welding jig. The side frame, made up of
framing members of approximately one-eighth
inch thickness, is placed In the Jig against the

sheathing, and then the welding operation is per-
Jormed by applying the electrode pressure to the

framing members, with a relatively large copper
plate backing the sheathing and serving to con-
duct the welding current between spaced elec-

Because of the large area of the copper

plate contacting the outer surface of the sheath-
ing and further because the concentrated pres-
sure of the relatively small electrodes is placed
against the framing members, the welding is
completed without in any way marring the outer
face of the sheathing. It is important that this




- - two are joined.

| ~small scale.

B copper plate be relativeiy large so as to distribute |
- the pressure on the outer face of the thin uhuth- o
- '_ ing over a relatively large area.
- As shown in Fig. T, the sheathing Il ml.y be_'.
- supported on a vertical jig, generally indicated
at 85, by clamps 38, which suspend the sheathing -

" from the top. Ears 37 are welded to the top edge
of the .sheathing, and the elampe grasn theoe eam s

as best shown in Fig. 7.

. . ®ri the opposite: vertical edges of the, sheath-
" ing iB\are a plurality of straps 38 welded ic the

in a8

aheathing
buckles &%, properly anchored &t one. of their

. ends, are fastened to the straps 38, and they are -
S tightened to stretch the sheathing. This stretch-

- ing is made substantially uniform throughout -

- the avea of the ehaathing by proper adjustment -
~in the turn buckles. The stretching of the
~ sheathing is done before the car side frame is

|  welded to the sheathing, and the stretching con- -
. dition is mamtained while the frame is being-
welded in place. Thus, the frame serves to hold -
~the aheathing in its stretched eondition at all‘_"
- times. - |
 As ahown in Fig 6 the stiﬁenera 1§ are apaeed
apart so as to allow clearance for the side fram-

10

" ing members, so that the side frame may be ap-

B plied directly aga.inst the eheathing 18,

~ framing members.

| The side frame and sheathing are ea.ch i'abri-
. cated ae;:raratelz.:r so-that the ahrinkage of each

 during the welding heat takes place before the

| Tn this manner the side frame is -
 free to expand and contract without in any way

| ai'i'eoting the sheathing and likewise: the sheath-

- ing can expand and contract without being re-

- strained by the frame.

~ The car side is fabrieated separate and apart"
~ from the remainder of the car.

likewise is fabricated separately -Both the side

equipment making up the completed car body.

- Referring to Fig. 9, the car side is indieatnd._
" at 41 and an underframe is shown at 42, Inthis
~view the camber in these two members has been

| exaggerated in order to make it visible on such a
| The degree of camber in the aide' '.
‘and the underframe is approximately the same ..

SO that these two. parte can be joined. ‘When the

car is eompieted the weight due to the various
~ members making up the structure and the equip- _
- ment causes the camber to be practioally elimi-

- -The
- frame, then, is welded directly to the sheathing,
- and the stiffeners 1§ substantially cover the in-

" ner face of the sheathing in the hreas between_: -

‘The underframe -

added weight

40

 and the underframe may be cambered to com- .
© pensate for bending caused by the

,' ~on the underframe of the various parts and.;

-All of this

ing the subject matter of the preaent invention'j

- produces & smooth outer appearance substan- .

‘tially free of wrinkles and. buckles and like sur-

B - face irregularities nermaiiy eansed by .stresses in -f S
- sheathing and a suitable stretching device, gen- ;‘the side. S R O o

~ erally irMicated at 38, is used to stretch the

iengthwiee direction. Turnf-*

Iclaim

o Lina rehiele havine » side frame compris-- e
_;1'5--_ing mteraeeting load earrying members, flat side
_-shea.thing for attachment to the frame compris-
ing a flat integral sheet of relatively thin mate- =
-ria]l extending the full length and height of the .
‘vehicle, and stiffeners secured to the inner face =
‘of the sheet in the areas between the framing |
members, the stiffeners stopping short of the |
framing members and being eonneeted to said S |
'--membera only by the sheathing. | AR
| an- int.etnl thin sheet of P
-'_aheathing ‘extending the full length and height =
~of the car, a: frame comprising intersecting EIRERCRE
:'.framing ‘members welded together and ‘having .~
. their outer faces welded to the inner face of the
sheathing and stiffeners welded to the inner face =
of the sheathing between adin.cent framing =
members and stopping - short of the fra.ming_'._’--.;
’*..-{f?membera ‘the sheathing conatituting the only .
“ -eonnection between the stiffeners and the frame.
8. A girder type side for a railway car, com-
i,prising & load-carrying frsme including inter-
- secting frnming members, & reietiveiy thin in-
“tegral sheathing extending the full length and =
“height of the car welded to the frame on the
‘outer face thereof, with the welding scars ap-
_{;-pearing only on the inner faces of the framing -
" ‘members, and stiffeners welded to the inner face - =
- of the sheathing in the areas between the fram-
 ing members, the. stiffeners stopping short of
~the framing membera and being connected to -
- said members only by the sheathing, all of the .~ &
latter welding scars appearing only on the inner-_-i_'.-_t.__- B
~ faces of the stiffeners. = o
40 A girder type ride for a railway ear eom- T
fprising 8 load- carrying frame, including inter- - ..
secting framing members, relatively thin sheath-
" ing welded to the frame on the outer face there-
" of, and stiffeners welded to the inner face of the . -~
“sheathing in the aréas between the framing .
. members, the stiffeners stopping short of the =
framing members and being connected to said =
" members only by the sheathing, all of the latter =~
 welding scars. appearing only on. the inner faces B

2. In ' a car- side,

of the stiffeners.

nated and this condition is shown in Fig. 10 where =

of the present invention, for purpose of illus-- .

 tration in Fig. 11 the underframe is shown t.(;:_._-_.s.s _.
include & center- sill 43 and cross bearers 44. ~°

© 'The car sides and the underframe are joined at -
" the side sills in some suitable manner.
- During the normal operation of the ear num-, :
" erous stresses are placed into the car side due:

~ to the normsi distortions of the underframe since °
~ the latter is supported only in the regions of the
~ trucks, the latter of which are diagr ammatically
- shown in Fig. 10, at 45. These stresses hereto-

| i‘fore have been the cause of numerous wrinklesf---

7--;_intereeeting load carrying members,

-8, A car side combrising a plurality of ﬂat j
l-'eheete butt welded together to form.an integrai B

" the car appears to be substantialiy straight from"l'_ﬁ._o-*

2 - end to end. | |
- Though the underframe per se forms no Dart

sheet having a iength and height eorresponding.

~~ to the length and height of the car, a frame com- - . B
 prising intersecting framing membera welded to- .
~gether and having their outer faces welded to the = -
inner face of the ‘sheet. and stiffeners welded to-
~the inner face of the sheet. in the aresas between o
the i’raming members and stOppmg ‘short of the
-, framing ‘members and being oonneeted to eaid:__-' I
"~ members only by the sheet. S PO
6. In a vehicle having a side frame comprismg' S
flat side -~

" sheathing for attaehment to the frame compris-
- ing a flat integral sheet of relatively thin rnate-- R
“‘rial extending the full length and height of the =~
. _-'vehieie and being under continueus substantiai IR

o and buckles in the side aheathing. The pruent S
 invention has completely overcome this difficulty. - - -
~The stresses normally set up during the welding -
 operation when the car side is fabricated are suc-

~ cessfully resisted so as not to produce wrinkles
“and buckles in the side sheathing. - .
_has been aceompiiahed and the car eide form-
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tension lengthwise of the car, the tension being
substantially uniform throughout the length of
the cer side, and stiffeners secured to the inner
face of the sheet in the areas between the fram-
ing members. '

7. In a vehicle, & side lncluding a frame com-

&t

2,314,979

smooth outer surface rigidly secured to said side
sill, side frame member, and side posts and hav-
ing its end portions secured to said upright posts,
sald sheathing being under substantial tension
lengthwise of the car, said tension being contin-

- uous and substantially uniform throughout the

prising intersecting load carrying members, flat

integral side sheathing attached to the frame and
extending over a substantial portion of the car
side and being under continuous substantial ten-
sion lengthwise of the car, the tension being sub-
stantially uniformm throughout the length of the
sheathing, and stiffeners secured to the inner face
of the sheathing 1n the areas between the fram-
ing members. |

8. In a vehicle, a side including a frame com-
prising intersecting load carrying members, flat

integral side sheathing attached to the frame and

extending over & substantial portion of the car
side and being under continuous substantial ten-
sion lengthwise of the car, the tension being sub-
stantially uniform throughout the length of the
sheathing, and stiffeners comprising corrugated
metal sheets secured to the inner face of the
sheathing in the areas between the framing mem-
bers, the corrugated sheets being substantially
coextensive in length and width with the corre-
sponding areas between the framing members.

9. In a car side, an integral thin sheet of
sheathing extending substantially the full length
and height of the car, a frame comprising inter-
secting framing members welded together and
having their oufer faces welded to the inner face
of the sheathing, the sheathing being under con-
tinuous substantially uniform tension lengthwise
to the sheathing throughout substantially its
length, and stiffleners welded to the inner face
of the sheathing between adj acent framing mem-
bers. .

10. A car side cmnprlslng a plurahty of flat
sheets having stiffeners welded to the inner faces
thereof, the sheets being butt welded together
to form an integral sheef having a length and
height substantially corresponding to the length
and height of the car, a frame comprising inter-
secting framing members welded together and
welded to the inner face of the integral sheet, the
stiffeners being spaced apart sufficiently to per-
mit the framing members to enga.ge the integral
sheet.

11. In a railway car having an underframe
supported adjacent to the opposite end on
wheeled trucks, a car side comprising a plurality
to flat sheets having corrugated stiffeners welded
to the inner faces thereof over the major por-
tions of their areas, the sheets being butt welded
together to form an integral sheet having a
lenngth and height substantially corresponding to
the length and height of the car, the stiffeners
being organized and arranged to resist buckling
of the sheathing due to deflections of the car,
and g side frame comprising intersecting framing
members welded together and welded to the inner
face of the integral sheet, the stiffeners belng
spaced apart to permit the framing members to
engage the integral sheet, and the car side being

secured to the underframe
- 12, A side wall for a railway car cmnprising &
side sill, an upper side frane member extending
longitudinally of the car, a pair of upright posts
- spaced apart and rigidly connected to said side
sill and side frame member, & plurality of side posts
spaced apart and rigidly secured to said side sill
and side frame member between said upright
posts, a sheet metal outer sheathing having a

10

15

length of said side wall between said uprights,

and corrugated stiffening sheets secured to the
inner face of said sheathing in the free areas
between the upright posts.

13. A side wall for a railway passenger car hav-

Ing windows and comprising & side sill, an upper

side frame member extending longitudinally of
the car, a belt rail below the windows, a window
header above the windows, a pair of upright posts
spaced apart and rigidly connected to said side .

- sill, side frame member, belt rail, and window

20

header, a plurality of side posts spaced apart and
rigidly secured to said side sill, side frame mem-

ber, belt rail, and window header between said

- upright posts, a sheet metal outer sheathing hav-

‘ing 8 smooth outer surface rigidly secured to said

side sill, side frame member, belt rail, window

~ header, and side posts, and having its end por-

23

‘tlons secured to said upright posts, said sheath-

~ ing being under substantial tension lengthwise of

30

35

the car, sald tenslon being continuous and sub-

stantially uniform throughout the length of said
side wall between said uprights, and corrugated
stiffening sheets secured to the inner face of
said sheathing in the free areas between the posts
and the longitudinal framing members.

14. In a railway car supported on wheeled
trucks, an underframe supported as a simple
beam on the trucks, a car side secured to said

- underframe and including a side frame and side

40

45

sheathing, the side frame including a side sill,
a side plate, a belt rail and a window header
all extending substantially the full length of the
car side and Interconnected by spaced end posts
and intermediate side posts, the sheathing com-
prising a prefabricated flat Integral sheet sub-
stantially coextensive with the length and the
height of the side frame and being substantially
smooth on its outer face and having a plurality
of stiffeners secured to the inner face of the

- sheet for reinforcing the major area of the sheet

- agalnst deformation, the areas of the sheet cor-

responding to the locations of the side framing
members being free from stiffeners, the side
frame backing the sheet with the Iraming mem-

- bers engaging the stiffener free inner face of the

b

sheet, the frame and the sheathing being secured

together to form a car side. |
15. In a rallway car supported on wheeled

trucks, an underframe supported as a simple

. beam on the trucks, a car side secured to said

70

15

underframe and including a side frame and side
sheathing, the side frame including a side sill,
8 side plate, a belt rail and a window header
all extending substantially the full length of the
car side and interconnected by spaced end posts
and Intermediate side posts, the sheathing com-
prising a prefabricated flat integral sheet sub-
stantially coextensive with the length and the
height of the side frame and being substantially
smooth on its outer face and having a plurality
of stiffeners secured to the inner face of the
sheet for reinforcing the major area of the sheet
against deformation, the areas of the sheet cor-

- responding to the locations of the side framing

members being free from stiffeners, the frame
backing the sheet with. the frammg members
engaging the stiffener free inner face of the
sheet, the frame and the sheathing being se-
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.1ng members being devmd ef stiﬁeners SO thet g
- the Ireming members engege the inner faee of o
- the sheathing. - R
- 20, A car side wall comprismg sheathmg cen-_t -
s1st1ng of a plure.hty of substentially fiat sheets
welded together remforemg stiffeners fastened
- - to the inner face of ‘the sheathing, and a |
“frame made integrel with the sheathing and com-~
prising mtereeetmg load carrying members the
side wall having the properties and character-

- cured tegethel to form a car su:le the sheathing
~being under subqtentlel tensmn lengthwise of
the car, said tension being continuous and sub- -
stantially uniform throughout the length of sald |

side wall between the end posts.

- 16. In a railway car supported on Wheeled L
o trucks, an underframe supported on the trucks,
- and a car side rigidly secured threughout its

| 'length to ‘the underframe and comprising a

10

unitary structure mcludmg interconnected mter-

- secting load carrying members covered by flat
~ sheathing, said sheathing being constructed as a
- separate.unit from the side frame and comprising

=

. istics of a wall fabricated by first welding rein-
forcing stiffeners to the inner faces of each of

- the flat sheets, then welding together the rein- =
-forced sheets into integral sheathing, and finally

an integral flat sheet substantially coextensive

. with the léngth and height of the car side and

" having a smooth outer surface substantially free
from surface 1rregu1er1t1es and stiffeners at-
- tached te the inner face of the sheet and rein~

: -_feremg substantlelly the entire sheet against
| defermetmn the po1t10ne of the sheathing en-

stiffeners.

15

weldmg tegether the eheethmg and the said side.

frame into a unitary structure, the intersecting =
. load carrying members of the side frame having
“heen previeusly seeured together to ferm the sa1d o

- side frame.

. 20
. gaging the frammg ‘members bemg devoid of

17. In a iexlwey car supported on wheeled"_"_

~ trucks, an underﬁame supported on the trucks,
and a car side rigidly secured throughout its
length to the underframe e.nd comprising a
unitary structure including mterconnected inter-
secting load carrying members covered by flat .

21, In a railway ce.r ha,vlng an underfreme_
mounted on wheeled trucks, a car side  wall

“mounted on, substantially co-extensive with, and
secured along its lower edge to said underframe

~ in such a manner that stresses caused by deflec-

25

o '-sheathmg, said sheathing being eenetlucted as a -

- separate unit from the side frame and combpris-

30

ing an integral filat sheet, substantlelly coextén-

attached to: the inner face of the sheet and re-

. inforcing substantmlly the entire sheet against

- deformation, the portions of the*sheathing en-

' gaging the framing members. being devoid of
| ‘eners, and the sheathing bemg under sub-
- stantial .tension lengthmse of the car, said ten-

~ sion being continuous and substantially umferm'

threugheut the length of said side wall.

'18. In a vehicle having a side frame cempns-— |
. ing intersecting load carrying members, flat side

‘sheathing for attachment to the frame compris-

Cing a flat integral sheet of relatively thin mate~
rial extending the full length and height of .the
vehicle, and stiffeners secured to the inner face
- of the sheet in the areas between the framing
- members, the sheathing belng under substantial

“tension lengthwise of the car, said tension being

- continuous and substantially. uniform throughout -
- thelength of said side wall between the end posts.,
~.19. In a railway car- eupp(}rted on  wheeled

trucks, an ‘underframe. supperted on the trucks,

-~ gnd a car side rigidly secured- throughout its
~length to the underframe and comprising a uni- -

- tary structure including interconnected intersect-___. o
- ingload carrying members covered by flat sheath~
- substantially coextensive with\the length and 60
height of the car and consisting of a plurahty,__. -
-of initiaily reinforced panels welded together, the -

ing, said sheathing’ comprising an integral sheet

_.'.:H"_' -
ot

| '_ - sive with the length and height of the car side
- and having a smooth outer surface substantially
free from - surface irregularities, and stiffeners

40

tions of the underframe are transmitted into the o

side wall, said wall comprising the cembmetmn |

of substantially flat integral sheathing and rein- =
 forcing stiffeners fastened to the inner face of the .
‘sheathing, said combination being pre-fabricated
.as 8 unit of substantially the length of the under-
‘frame, and a side frame comprising a plurality of =
_- mtersectlng, load earrymg members fastened to-
- gether into a separetely pre-fabricated unitary - .
.'_'structure the sheathing and the side frame being
5. secured together, and the stiffeners tegether with
~ the intersecting framing members remfereing_ -
- substantially the entlre aheathmg area. agamet L
-deformatlon. - |

22. A car su:le wall cemensing sheathmg een-.
smting of a plurality of substantially flat sheets

“welded together, reinforcing stiffeners fastened
 to the inner face of the sheathing, and a side

- frame made mtegrel w1th the sheethmg and com-

. prising intersecting load carrying members, the ==
5 side wall having the properties and- ehereetelu“_.;. o
istics of a. wall fabricated by ﬂrst welding rein- -

~ forcing stiffeners to the inner faces of each of

~ the flat sheets, then welding together the rein-

- forced sheets into integral sheathing, then sub-
y stantially uniformly tensioning the sheathingina =~ -
lengthwise direction and substentle.lly through- . =
. out its entire length, and finally welding together -

- the sheathing while so tensioned and the said

. side frame into a unitary structure, the intersect-

reinforcements comprising stiffeners welded to

" the inner face of each panel and reinforcing same g5

~ against deformation over substantially the entire
'penel area, the sheet where 1t engages the fram- BRI

¥ : '

" ing load carrying members of the side frame hav— SR
-~ ing been previously secured tegether te ferm the'_

Said side frame. - | .
23, A car szde wall eomprlsing twe suh—essem—

blies including a pre-fabricated side frame of
substantially the length of the car made up of ~ -
" intersecting, load-carrying members, and a sepa-
‘rately pre-fabricated sheathing . of substantmlly;!-” s

- said length made up of flat, metal sheets welded =
i;together inte integral sheathing, the side frame
‘and the sheathing being welded together after
--..-_.mdmdually seperate pre-fabricatlen of each.

F‘?.ANCIS M. GUNN
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