Oct. 27, 1959 O. E. ROTHFUCHS ETAL 2,910,018
CAR ROOF SEAM STRUCTURE
Filed July 23, 1954 2 Sheets—Sheet 1

N,
o a NN s T T WLl Yo e S i ST AT oy
)

B efx;‘;.;'{?.:‘;;
W/
A ;-\\ ! p
= 4 \\ ’ K /
: \\\ \ \\ » A
AN N/
\ g
\
\ .
Y > \
© \‘
‘ <

Invenitors

Oscar E.Rothfuchs
& Francis M. Hess

.Atiorncy'



Oct. 27, 1959 O. E. ROTHFUCHS ETAL 2,910,018
CAR ROOF SEAM STRUCTURE
Filed July 23, 1954 2 Sheets—Sheet 2

——
lll//////

AT,
e g
i 4.

——

LM}

%
K777 75 T

222

h
R

SN

<
A

P77 710 2Ll

y ‘ w
7
g

VL4
ESSSAS
7|

22|
(L7

P,

A
SN
27 NN 57 .
5 <4 S o
|
26
I 24 26 24 Invenitors

Oscar E. Rothfuchs
& Francis M. Hess

By w/yw/)ﬁw %



Gwne B va

United States Patent Offi

2,910,018
Patented Oct. 27, 1959»

1CC

© 2,910,018
CAR ROOF SEAM STRUCTURE

Oscar E. Rothfuchs, Michigan City, Ind., and Francis M.
Hess, Riverdale, 11, assignors to Pollman Incorporated,
Chicago, 1., a corporatlon of Delaware ‘

Application July 23, 1954, Serial No. 445,372
2 Claims; (CL 108—35.4)

This invention relates to metal roof constructions. for
railway freight cars wherein corrugated, transverse roof
sheets having upstanding flanges along each side thereof
are joined by seam caps to form a flexible weathertight
roof.

Due. to modern freight transportation methods where
increasing emphasis is being placed on speed. of freight
movement, the ability of the freight car to withstand the
increased strain thereon due to constant vibrations trans-
mitted to all parts of the car must be constantly main-
tained and improved. With respect to: freight: car roofs,
it has been found that increased flexibility of the roof
structure is necessary if the roof is to withstand such
fatigue stresses. For this reason, one improvement for
roofs related to the change from a flat type: of roof sheet
to one of a corrugated type sheet, thereby 1 mcreasmg the
flexibility of the roof as a whole.

In addition to having flexibility in the sheets them-'

selves, it has been found: that to take maximum advantage
of the flexibility, the seam joints between the sheets should
also be of a flexible nature. It is not possible for prior
seam joints to be flexible and-yet maintain an: efficient
weatherseal between the sheets; for. their construction is
based entirely upon extreme rigidity. Thus, this inven-
tion is directed to the conception of a:- roof sheet joint
which will serve not only as an improved weathersealing
joint but also as a fiexible joint for mamtammg ﬂex1b111ty
throughout the entire roof. s

The type of roof in which this mventlon is embodied
comprises a plurality of corrugated roof sheets laid trans-
versely from one side plate to the other side plate. Each
roof sheet, except the end sheets, has a flange upstanding
from a raised panel aleng each transversely extending
side, the flanges having rivet holes therein.  When the
roof sheets are in place, their flanges are adjacent each
other to form a seam, then to secure the seam for
weathersealing purposes, a U-shaped seam cap having
rivet holes therein is placed in an inverted manner over
the sheet flanges. ‘The rivet holes of the seam cap and
sheet flanges are aligned for the insertion and driving of
rivets which completes the seam construction, thus form-
ing not only a weatherseal joint but also an outside load
carrying member or carline.

Tt has been found that by constructing the seam joint
in such a manner as to form a tension joint, whereby a
constant amount of tension exists between the seam cap
and the sheet flanges, an improved weatherseal is main-
tained and that the flexibility of the roof sheets is sup-
plemented, due to the tension joint having the ability to
flex or breathe, thereby tempering the constant oblique
shock and shear imposed upon the car roof by the car

. movement.
Thus, the principal object of thls invention is to pro-_

vide an improved seam construction for a railway. car
roof having transversely extending, corrugated roof sheets
whereby the weathersealing quality of the seam joint is
greatly enhanced due to the seam joint being under
constant fension.

Another object of this invention is to provide an:im-
proved seam construction for a type of roof disclosed
herein having flexible roof sheets, whereby the seam joint

" is capable of breathing or flexing thereby maintaining and
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supplementing the flexibility of the roof sheets, the seam

joint being -under constant.tension.

‘And yet another object-of this invention:is to provide a
tension type seam coastruction for a freight car roof as
disclosed herein, whereby the parts.of; the: seam joint may
be: economically mass. produced and:applied to mass pro-
duced freight cars.in a- manner insuring- perfect assembly.

These and.: other objects: will become more readily ap-
parent: by. reference to the following description and.the
accompanymg drawings, in which:

Fig. 1 is:a fragmentary perspective view-of -a roof em-
bodying the: present invention: wherein a section is taken
through the ridge of the roof and wherein the upstanding
flanges of adjacent roof sheets are shown in three prodic-
tion stages;

Fig. 2:is-a. vertical section. simildr to one taken along
the line 2——2 in. Fig. 1-but showing the seam. cap:loosely
in place-over the roof sheet: flanges before: the wedge pins
are inserted;

Fig. 3-is.a fragmentary vertical transverse section along
line:3—3in Fig. 1; and

Fig. 4 is a:vertical longitudinal section along the line
4—4 in Fig, 3 and showing the seam cap and roof sheet
flanges riveted together.

Referrmg to the drawings, the invention is shown em-
bodied in: a freight car roof having a plurality of elon-
gated substantially rectangular metal roof sheets 10 ex-
tending with. their lengths disposed transverse of the roof
from: one. side plate 1% to.the other and with the ends
thereof secured over the side plates, the side plates IL
being connected to. outer side sheets 12 and secured to
vertical side posts 13, fo the inner faces of which an inner
car lining 14 is. fastened. = The roof sheet 10- has formed
therein a corrugation: or raised panel 104 extending longi-
tudinally. thereof, and is. higher at the center than at the
side plate ends.

In Fig. 1, the roof sheet 10 is shown placed side by
side-with a similar roof sheet 15 having a.corrugation
154 similar-to the corrugation 194, each sheet having a
raised: marginal portion 16 along: a side edge thereof and
an upstanding flange 17 extending therefrom, the flange
having spaced rivet holes 18 punched therein. - A
U-shaped seam cap 1% having flared flanges or base
sides 28 on the sides 21 of the cap: body. and with aligned
rivet holes 22 in the body sides. 21. located: in correspond-
ence to: the spacing of the sheet flange holes 18, is placed
in an. inverted manner over the adjacent roof sheet
flanges 17, whereby the seam cap. flanges or base sides
28 rest on. the.marginal portions 16 and the rivet holes
18 and 22 Iongitudinally: aligned, that is, centered in the
same vertical plane transverse of the seam cap. and sheet
flanges.

In order to provide an 1mproved weatherseal ]omt,
three features are incorporated into the structure. First,
the seam cap base sides 20 are, in the unsecured inverted
position of the cap as shown in Fig. 2, depressed a pre-
determined angle A from the horizontal, in this instance
from four to six degrees; second, the marginal portion 16
is also depressed a predetermined angle B from the hori-
zontal, in this instance at least two degrees, so that the
slepe of the sides 20 is opposite to the slope of the
portions 16, and as the flange 17 is at right angles to
the portion 16, the flange 17 leans away from the vertical
an-angle C, which is equal to angle B; and third, the

 rivet holes 18 in the upstanding flanges are so located that
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before riveting, they will be slightly lower than the
holes 22 in the seam cap. Fig. 2, illustrating these rela-
tionships, which should always be maintained irrespec- -
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tive of the size of the parts, shows the angles exaggerated

for clearness.

After the seam cap 19 has been placed over the adja-
cent upstanding ﬂanges 17 (Fig. 2), Wedge pins 22a
(Fig. 1) are-placed in three preselected pinup holes 18a,
which have a slightly smaller diameter than the remain-
ing flange rivet holes 18 and which are equal in size to
the seam cap holes 22, the- wedge pins being inserted in
order to perfectly align the remainder of the holes 18
and 22. Once the rivet holes are all ahgned rivets 23
are inserted and driven. The greater size of rivet holes
18 provides tolerance to make drifting or reaming unnec-
essary. By referring to Fig. 4, it may be noted that the
rivet 23 compresses the seam cap side walls 21 and roof
sheet flanges 17 so as to apply tension to the free edges
of the flanges 17, and also that the marginal portion 16
and the base s1des 20 have been vertically deflected so
as to be locked togethier under tension, forming an im-
proved. weatherseal joint and also forming a joint which
permits a-certain amount of flexibility adjacent each side
edge of each corrugated roof sheet, the improvement
being due to the introduction of tension mto the seam
joint,

- In addition to the improved tension-joint, another fea-
ture is provided by the improved construction wherein a
further safeguard against the entrance of foreign ele-
ments through the joint is available due to the provision
of a space for the accumulation of car cement. By
having the seam cap body-to-base bend 25 formed on a

radius greater than the radius of the portion-to-flange bend -

26 of the roof sheet, a trap or space 27 adjacent the
base of the flange 17 is obtained after the riveting opera-
tion (Fig. 4). By this provision, a ribbon of car cement
(not. shown), spread . adjacent the bend 26 before appli-
cation of the seam cap, may collect in the space 27 upon
the compression of the parts by the riveting operation,
thus providing an additional sealing zone behind the
sealing area 24. By providing the space 27, contraction
and expansion of the metal adjacent thereto will not
force car cement to bleed out the rivet joint, as is possible
where no accumulation space is provided.

Thus, it may be seen that by providing a seam joint
under tension, a strong, durable, and flexible seam con-
struction is obtained in addition to an improved weather-
sealing joint. By the provision of such a tension joint,
not only will the weathersealing function of a car roof
be enhanced but also the entire roof will be more flex-
ible, thus having a longer, more useful and more eco-
nomical life.

What is claimed is: .

1. The method of formig a vehicle roof having a pair
of roof sheets extending transversely of the roof and a
resilient protruding portion along a transverse edge of
each roof sheet and each protruding portion being dis-
posed at an angle below the horizontal and an upstand-
ing flange extending from each protruding portion and
each flange being provided with spaced holes therein and
a U-shaped seam cap having spaced sides provided with
spaced holes and resilient flanges on the sides of the cap

i

and the flanges on the cap being disposed at an angle

. slightly greater than ninety degrees with the sides of the

10

cap comprising the steps of placing the roof sheets adja-
cent each other so that the flanges on the sheets contact
each other, manipulating the seam cap so that the flanges
of the sheets are disposed between the sides of the cap
and the free edges of the flanges on the cap contact the
protrudmg portions and so that the centers of the holes
in the flanges of the -sheets are spaced vertically below
the centers of. the holes in the sides of the cap, inserting
wedging members in certain of the holes in the flanges of
‘the protruding portions and the sides of the cap and
forcing the protruding portions and their flanges toward

" the cap and the flanges of the cap toward the protruding

15

portions so that the holes in the sides of the cap and in
the flanges of the protruding portions are in registry, and
placing securing elements in the holes in the sides of the

. cap and in the flanges of the protruding portions.

20

2. The method of forming a car roof having a pair of
roof sheets extending transversely of the roof and a
resilient raised portion along a transverse edge of each
roof sheet and each raised portion being disposed at an
angle. below the horizontal and an upstanding flange ex-

" tending from each raised portion and each flange being

25

30

35

40

45

50

55

provided with spaced holes therein and a U-shaped seam
cap having spaced sides provided with spaced holes and
resilient flanges on the sides and the flanges being dis-
posed at an angle slightly greater than ninety degrees
with the sides of the cap comprising the steps of placing
the roof sheets adjacent each other so that the flanges
contact each other, placing the seam cap in an inverted
position and disposing it over the flanges so that the
flanges are disposed between the sides of the cap and
the free edges of the flanges contact the raised portions
and so that the centers of the holes in the flanges are
ibelow the centers of the holes in the sides of the cap,
inserting wedge pins in certain of the holes in the flanges
of the raised portions and the sides of the cap and
forcing the raised portions and their flanges upwardly
and the flanges of the cap downwardly so that the holes
in the sides of the cap and the flanges of the raised por-
tions are in reglstry, and placing rivets in the remainder
of the holes in the 51des of the cap and the flanges of the

. raised portlons
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