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UNITED STATES PAT ENT OFFICE. 
WILLIAM WRIGHT; OF CHICAGO, ILLINOIS, ASSIGNOR; BYMESNE AssIGNMENTs. To 

CHICAGO-CLEVELAND CAR, ROOFING COMPANY., of CHICAGO, ILLINoIS, A coR 
PORATION OF DELAWARE. 

CAR Roof. 

Application filed January 9, 1924. serial No. 685,248. 
The invention relates to freight, car roofs 

and more particularly to roofs of rigid all 
metallic construction, and has for its ob 
jects to provide a sheet metal roof which 

5 when assembled and applied to a car, re 
sults in a rigid unitary structure which is 
not susceptible of longitudinal or lateral 
shifting novement relative to the car and 
which is securel to the car in such manner 

O 
structure 
framing. . . . 

A further object of the invention resides 
in the provision of a rigid metallic roof 
which may be conveniently assembled and 
which in its assembled arrangement com 
bines with the car framing to provide a 
rigid unitary structure. 
A further object of the invention is to 

for the upper portion of the car 

20 

which is practically self-supporting and 
which is designed to dispense with the usu 
all ridge pole employed without sacrificing 
any of the weight sustaining qualities which 
are desirable and essential in a roofing struc 
ture of this character. . . 

In addition to the general objects recited 
above the invention includes among its ob 
jects such other improvements and advan 
tages in construction and operation as are 
found to obtain in the structure and de 
vices hereinafter described or claimed. 

30 

In the accompanying drawings, forming 
a part of this specification, and showing; for 

35 
for and manner in which the invention 
lay lie embodied and practised, but with 
out initing the claimed invention specifi 
'aily to such illustrated instance or in 

40 stances: 
Fig. 1 is a top plan view of a car roof 

illustrating a preferred embodiment of the 
invention, portions of the same being broken 
away. 

45 

view on line 2-2 of Fig.1. 
Fig. 3 is a top plan view of a portion of 

one of the callines. 
Fig. 4 is a side elevation of the same: 
Fig. 5 is a vertical section on line 5-8 

of Fig. 3. - 
Fig. 6 is a detail sectional view on line 

6-6 of Fig. 1. 

50 

as to provide a strong and rigid reinforcing 

provide a rigid water-tight roofing structure 

showing more in detail the modified ar 

purposes of exemplification, a preferred line 19 

in Fig. 21. 

tion, each side plate having a vertical longi 

Fig. 7 is an enlarged vertical sectional 
view through one of the intermediate um- 5 
brella bolts or roof clamp castings on line 
7-7 of Fig. 1. 

Fig. 8 is an enlarged view in side ele 
ration of one of the running board um 
brella bolts or roof clamp castings and fit 
showing the manner of attachment of the 
running boards thereto. - 

Fig. 9 is a top plan view of one of the 
end roof sheets. 

Fig. 10 is a side view of the same. ?5 
Fig. 11 is a transverse sectional view on 

line 11-11 of Fig. 9. 
Fig. 12 is a top plan view of one of the 

interimediate roof sheets. . 
Fig. 13 is a transverse sectional view on 7 

line 13-13 of Fig. 12. 
Fig. 14 is a top plan view of 

Seam caps. 
Fig. 15 is a side view of the same. 
Fig. 16 is a transverse sectional view on 5 

line 16–16 of Fig. 14. - 
Fig. 17 is an enlarged vertical transverse 

Sectional view taken at the eaves portion 

5 

: 

one of the 

of the roof and including an intermediate 
umbrella bolt or roof climp casting, and '86 
illustrating an alternate or modified con 
Struction or arrangement. 

Fig.18 is an enlarged view of a por 
...' - ..., : 1 s . . . - . . . . . o - . . A tion of the structure shown in Fig. 17 and 

S 5 
rangement. 

Fig. 19 is a horizontal sectional view on 
19 of Fig. 18. 

Fig. 20 is an enlarged vertical sectional 
view through a modified form of an inter 
mediate umbrella bolt or roof clamp cast ing. 

Fig. 21 is an enlarged sectional view some 
what similar to Fig. 20 and illustrating an 
alternate or modified roof construction. 

Fig. 22 is a sectional view through the 

C 

95 

eaves portion of one of the roof sheets, simi 
Fig. 2 is a transverse vertical sectional lar to Fig. 17, and illustrating the arrange 

ment of the alternate construction shown 

Referring to the drawings, the upper part 
of the carbody framing, which is the sup 
porting frame for the roof, comprises side 
plates which may be of Z-bar cross sec 

?is 

tudinal web 1 and an inwardly extending 



2 

substantially horizontal top flange or web 
2 and being adapted to Support the eaves 
portions of the carlines and roof sheets, the 
said carlines being secured to the vertical 
webs 1 of the side plates. These side plates 
are united at the ends of the car by the 
listial end plates 3 (Fig. 6) which may be 
of any suitable character and are preferably 
a 'chel from sile plate to side plate across 
the car to conform to the curve of the 
I'o fing structure. 
At suitable intervals along the side plates 

1 are arranged carlines 6 which are arched 
across the ridge, from side plate to side 
plate. Each carline is of channel-bar con 
struction and U-shaped in cross section 
(Figs. 7 and 20), and consists of vertical 
Webs or flanges 7, a base connecting Web 

3. 3. 

i 

3. 

8, and laterally extending top webs 10 pro 
jecting horizontally from the tops of the 
Vertical webs 7. At their eaves ends the 
carlines are provided with fared horizontal 
flanges which terminate in downwardly pro 
jecting end flanges or WebS 11 bolted or 
liveted to the side plates 1 by bolts or 
rivets 12 (Figs. 2, 17, 20 and 22.) The 
horizontal flanges at the ends of the carlines 
are adapted to lie closely beneath the top 
horizontal langes 2 of the side plates. 
The carlines 6 are or may be die-formed 

of one integral piece of sheet metal, being 
pressed into the permanent form shown. 
The carlines 6 have their top WebS 10 de 
pressed at intervals therealong to form 'ein 
forcing portions or recesses 13, to the under 
side of which depressions are bolted or rivet 
ed at 14, the corresponding depressed ends 
of the longitudinally extending pullins 15. 
As best shown in Figs. 1 and 7 the latter al'e 
preferably arranged in sections, one section 
of each longitudiinal series being secured by 
the bolts or rivets 14 between pairs of cal 
lines 6. 
The structure above described supports a 

plurality of intermediate and end roof sheets 
16 and 16 respectively which extend in side 
by side relation transversely of the car. The 
construction is preferably such that one roof 
sheet is provided to span the space between 
each pair of the carlines 6 and at their sides 
the intermediate roof sheets are bent or 
flanged upwardly and thence downwardly to 
provide close fitting reinforcing side flainges 
17. Each of the end roof sheets 16 are pro 
vided with one upwardly and downwardly 
turned reinforcing side flange 17, the oppo 
site sides of the end roof sheets being down 
turned as at 18 to be secured as by bolts or 
rivets 19 to the end plates 3 (Fig. 6). At 
the meeting points between each of the roof 
sheets and above each of the carlines 6, seann 
caps 20 are provided and are adapted to 
overlie and closely fit against the reinforcing 
side flanges 17 of the roof sheets, said seam 
caps 20 being provided with lower laterally 
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extending horizontal side flanges or web por 
tions 20° adapted to rest upon and to be 
clamped tightly against the roof sheets. At 
suitable intervals therealong the Sealan caps 
20 are provided with perforations or aper 
tures 21 for the reception of clamping un 
brella bolts or roof clamp castings 22 formed 
with integral overhanging cap portions 23 
adapted to be clamped closely against the 
vertical side flanges of the seal caps 20 to 
for in a water-tight closure (Fig. 17). Each 
Of the castings 22 is provided with a down 
wardly extending cylindrical portion 24 hav 
ing an interimediate reinforcing apertured 
Web 25 and a pair of lower transversely : 
spaced reinforcing webs 26. The latter are 
suitably recessed as at 27 and are adapted to 
receive and hold against rotation therebe 
tween the squared head 28 of the clamping 
bolt 29. The callines 6 are provided at in 
tervals therealong with apertures 30 corre 
sponding in their spaced relation with the 
apertures 21 of the seam caps 20 and through 
which apertures 30 the clamping bolts 29 are 
adapted to extend. Nuts 31 are threaded on 
to the lowel extremities of the bolts 29 and 
when assembled securely draw the castings 
22 down towards the carlines 6. The cast 
ings 22 as a result are clamped firmly against 
the seam caps 20 and flange portions 17 of 
the roof sheets forming a secure, rigid and 
watertight union of the several elements de 
scribed. 
The roof clamp castings 22 which are lo 

cated centrally of the roof sheets and be 
neath the running board are provided with 
upstanding preferably integral flanged web 
portions 32 (Fig. 8) which are apertured to 
receive bolts or rivets 33 by means of which 
the roof clamp castings are secured to the 
running board saddles 34. The latter in 
turn are secured by bolts or rivets 35 to the 
running board 36. At their eaves edges the 
roof sheets 16, 16 are downturned as at 3 
Over the vertical flanges 1 of the side plates 
to insure against the admission of water and 
foreign matter to the space between the roof 
sheets and side plates and to the interior of 
the car. The seam caps at their eaves por. 
tions are downturned as at 38 to lie closely 
against the downturned eaves portion3 or 
flanges 37 of the roof sheets. By the assen 
bly described there results a rigid and wa 
tertight roofing structure, so combined with 
the upper portion of the car fraining as to 
effectually withstand longitudinal and trans 
verse strains or shifting movements, with 
out sacrificing any of the frame supporting, 
weight resisting and water-excluding quali 
ties which are desirable and necessary in a 
roof construction of this character. 

Figs. 17 to 20 inclusive illustrate a slight 
ly modified or alternate form of construe 
tion of the seam flanges at the edges of the 
roof sheets. As illustrated in these figures 

70 
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the reinforced side edges 17 of the roof. 
sheets 16 are tightly embraced and held 
close to the bolts 29 by the seam caps 20 
the whole being embraced at intervals by the 
roof clamp castings 22. The latter are 
formed with lateral reinforcing opposed web 
politions 24 and the whole structure is 
clamped tightly to the callines 6 by the bolts 
29 and nuts 31 as hereinbefore described. 
This arrangement, like the preferred con 
struction, results in a rigid watertight con 
struction at the edges of the roof sheets 
where the latter are secured to the carlines. 
A second slightly different modified or al 

tenate form of construction is illustrated in 
Figs. 21 and 22. In these latter figures the 
carline 6 is of substantially J-shape but is 
provided with the additional vertical and 
horizontal web portions 9 and 10 against 
which the roof sheets 16 are adapted to 
be tightly clanped by the seam caps 20 
which latter are somewhat wide in cross 
section than the caps previously described, 
and the seam caps 20 aire in turn clamped 
firmly at intervals against the roof sheets 
and the Web portions 9 and 10 of the car 
lines by the roof clamp castings 22 which 
project downwardly through apertures 21 
in the Seam caps to nest closely into the 
space between the main vertical web poi 
tions of the carlines 6. A rigid and 
Watertight roofing structure results from this 
latter described arrangement, the parts being 
bolted in the manner hereinbefore described 
to the carlines. The umbrella or overhang 
ing portions 23 of the roof clap castings 
22 bind closely against the tops of the seam 
'aps 20° exteriorly of the upturned aper 
tured portions 21, thereby preventing the 
admission of Water and foreign matter to 
the interior of the seams. The horizontal 
flange politions 21 of the seam caps lie close 
ly against the roof sheets thereby strength 
ening the reinforcement of the structure as 
an entirety and ensuring against the admis 
sion of water to the space between the roof 
sheets. The eaves stucture of both of the 
alternate or modified constructions above de 
scribed is similar to the eaves construction 
described in the prefered arrangement. 
The invention as he'einbefore set forth is 

embodied in a particular form of construc 
tion but may be variously embodied within 
the scope of the claims hereinafter made. 
What is claimed is: 
1. In a car roof, in combination: a roof 

fi'anne comprising side plates, arched car 
lines Secured at their eaves ends to said side 
plates, purlins extending longitudinally of 
said frame and secured at their ends to said 
arlines, roof sheets formed with seam 
flanges and adapted to be supported by said 
carlines and said purlins, seam caps embrac 
ing the adjacent seam flanges of said roof 
sheets and provided at intervals with aper 

3. 

tures, roof clamp castings disposed between 
said roof sheets and projecting through the 
apertures in said seam caps, said roof clamp 
castings being adapted to be brought into 
clamping engagement with said seann caps, 
and means carried by said roof clamp cast 
ings and cooperating with Said carlines to 
rigidly clamp Said castings and said seann 
caps against Said roof sheets and to said 
callines. 

2. In a car roof, in combination: a roof 
frame comprising side plates, carlines arched 
from side plate to side plate and secured 
at their eaves ends to said side plates, roof 
sheets formed with seam flanges and sup 
ported by said carlines, seam caps embracing 
the seam flanges of said roof sheets, and 
means for rigidly clainping said seam caps 
tightly against the seam flanges of said roof 
sheets, said clamping means being adapted 
to apply pressure to the upper portions of 
said cap seams and being further adapted to 
rigidly secure said seam caps and said loof 
sheets to said earlines. 

3. A roofing structure comprising side 
plates, carlines arched from side plate to 
side plate and secured at their eaves ends 
thereto, roof sheets formed with seam 
flanges supported by said carlines, seam caps 
eilbracing the Seam flanges of said roof 
sheets and having oppositely disposed webs 
extending transversely beyond said seam 
flanges, and clanping means engaging said 
sealil caps and cooperating with said car 
lines to Secure said seam caps and said roof 
sheets to said callines. 

4. A roofing structure comprising side 
plates, earlines having laterally extending 
Webs arched from side plate to side plate and 
Secured at their eaves ends thereto, roof 
sheets formed with seam flanges supported 
by the Web portions of said carlines, seam 
caps embracing the adjacent seam flanges of 
Said loof sheets and having apertures there 
in, and clamping means disposed between 
said roof sheets and projecting through and 
covering, the apertures in Said Sean caps, 
Said clamping means being adapted to co 
operate with said carlines to maintain said 
Seam caps and said roof sheets in ovierlap 
ping relation to the laterally extending web 
portions of said callines. 

5. A l'oofing structure comprising side 
plates, carlines extending from side plate to 
side plate and Secured at their eaves ends 
thereto, said carlines having laterally ex 
tending web portions, roof sheets formed 
with Sean flanges supported by the Web por 
tions of said callines, Seam caps embracing 
the seam flanges of said roof sheets and hav 
ing laterally extending web portions engag 
ing the edges of said roof sheets, said seam 
caps having apertures at intervals there 
along, roof clamp castings arranged between 
the sealin flanges of Said roof sheets, and pro 
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jecting through the apertures in said seam 
caps, said castings having an overhanging 
portion adapted to embrace said seam caps 
and clamp the same against the seam flanges 
of said roof sheets, and heans carried by said 
'astings and cooperating with said carlines 
to rigidly clamp the sea;n flanges of said 
roof sheets between said sea in caps and said 
castings, and to igilly cit lap the edge poi'- 
tions of said loof sheets between the web 
portions of said Sean caps and the Web po'- 
tions of said callies. 

(5. in a cal' i'oof, in collination: a roof 
frame, complising side plates, a 'ched cal 
lines sectii'eel at theil' eaves ends to said side 
plates, said cairlines having laterally extend 
ing web portions, roof sheets formed with 
seam flanges and supported by the Web por 
tions of said callines, seal caps embracing 
the seal fanges of said roo; sheets, and 
means for rigidly clanping said seann caps. 
against the seal finges of said loof sheets, 
said claliaping means havi}}g portions adapt 
ed to rigidly clamp said Seala) caps and Said 
roof sheets against the laterally extending 
web portions of Said cairlines. 

. A ca' roof comprising side plates, 
arched carlies secured at their eaves ends 
to said side plates, said callines having lat 
eraily extending web portions, roof sheets 
adapted to be supported by the laterally ex 
tending Web portions of said callines and 
having reinforced searn flanges along their 
side edges, Sean caps embracing the adjacent 
seann flanges of said roof sheets and having 
apertiles therein, roof clamp castings dis 
posed between said roof sheets and project 
ing through the apertures in said seam caps, 
said roof clamp castings being adapted to be 
brought into caping engagement with said 
se: in caps, and means for clamping said 
castings against said Sean caps to press said 
l'oof sheets against the supporting web por 
tions of said cairlines and to bind the seann 
flanges of the roof sheets between said seam 
caps and said claimp castings. 

S. A car roof comprising side plates, 
arched carlines secured at their eaves ends to 
said side plates, Said carlines having later 
ally extending Web portions, roof sheets 
adapted to be supported by the laterally ex 
tending web portions of said carines and 
having reinforced seam flanges along their 
side edges, Seam caps embracing the adja 
cent seam flanges of said roof sheets and 
having apertures therein, roof clamp castings 
disposed between said roof sheets and pro 
jecting through the apertures in said seam 
caps, said roof clamp castings being adapted 
to be brought into clamping engagement 
with said seann caps, and means cooperating 
with said carlines for clamping said castings 
against said sea caps to rigidly seculi'e said 
roof sheets against said seam caps to rigidly 
Secure said Toof sheets against the support 
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ing web portions of said carlines and to bind 
the seam flanges of the roof sheets between 
Said seam caps and said clamp castings. 

9. A roofing structure comprising side 
plates, carlines extending from side plate to 
side plate and secured at their eaves ends 
thereto, purlins extending longitudinally of 
the roofing structure and secured to Said 
callines, roof sheets formed with Sean 
flanges overlying and supported by said car'- 
lines and said pullins, seam caps enclosing 
the seam flanges of said roof sheets, clamp 
'astings engaging said seam caps and coop 
erating with said carlines to rigidly secure 
said Sean caps and said roof sheets to said : 
cirlines, and means for clamping said cast 
ings in engagement, with said seam caps and 
said roof sheets. 

10. A roofing structure comprising side 
piates, callines having laterally extending 
web portions ai'ched from side plate to side 
plate and secured at their eaves ends there 
to, the web portions of said carlines being 
provided at intervals therealong with co 
rugated or recessed reinforcing portions, 
pullins extending longitudinally of the roof 
ing structure and secured at their ends to 
the recessed portions of the carline webs, 
roof sheets formed with seam flanges sup 
ported by said carlines and pullins, seam 
caps embracing the seam flanges of Said "Oof 
sheets and having laterally extending Web 
politions overlying said roof sheets, said 
seam caps being provided with apertures. 
roof clamp castings projecting through said 
apertures in said seam caps and extending 
between said roof sheets and adapted to en 
brace Said seam caps to firmly clamp the lat 
ter against the seam flanges of said roof 
sheets, and clamping means carried by said 
roof clamp castings and cooperating with 
said carlines to clamp said castings and said 
Sean caps against the seam flanges of said 
roof sheets and to clamp the web portions of 
said Seam caps down upon said Foof sheets 
and upon the web portions of Said carlines. 

11. A roofing structure comprising side 
plates, cairlines extending from side plate to 
side plate and seculed at their eaves ends 
thei'eto, said cairlines having laterally ex 
tending web portions, roof sheets supported 
by the laterally extending web portions of 
said carlines, said roof sheets having at their 
side edges upwardly and downwardly ex 
tending integrally formed reinforcing seam 
flanges, Seam caps overlying and closely em 
bracing the opposed reinforced seam flanges 
of said roof sheets, said seam caps having 
laterally extending web portions adapted to 
rest upon said roof sheets, roof clamp cast 
ings having depending reinforcing wall por 
tions overlying and closely embracing said 
seam caps, and means for clamping said roof 
clamp castings downwardly upon said Sean 
caps to bind the same firmly against the re 

8. 
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inforced seam flanges of said roof sheets, 
said clamping means Serving further to rig 
idly clamp said roof sheets between said 
laterally extending web portions of said car 
lines and said laterally extending web por 
tions of Said seam caps. 

12. A roofing structure comprising side 
plates, callines arched from side plate to 
side plate and secured at their eaves ends 
thereto, said carlines being of substantially 
U-shaped channel construction and having 
opposed integrally formed vertical web por 
tions terminating in laterally extending web 
portions, roof sheets supported by the later 
ally extending web portions of said carlines 
and upturned at their side edges to closely 
fit against the said vertical web portions of 
the callines, seam caps embracing and close 

20 

5 

s 

s 

ly ?itting against the adjacent seam flanges of 
said roof sheets, said seam caps being aper 
tured and provided at their side edges with 
laterally extending web portions adapted to 
be clamped tightly against said roof sheets 
and tightly clamp the same between said lat 
erally extending web portions and the later 
ally extending web portions of said calines, 
and roof clamp castings carried by said seam 
caps and projecting through the said aper 
tures thereof, said roof clamp castings hav 
ing downwardly projecting portions adapted 
to nest within the J-shaped channels of said 
carlines and having overhanging portions 
adapted to engage said seam caps above the 
Seam flanges of said roof sheets, and said 
clamp castings being adapted to cooperate 
with clamping means Secured to said carlines 
and said roof clamp castings for drawing 
said castings downwardly toward said car 
lines to rigidly clamp said seam caps down 
upon the seam flanges of said roof sheets 
and the laterally extending web portions of 
s:id seam caps down upon the laterally ex 
ending web portions of said carlines. 

13. A car roof comprising carlines having 
laterally extending web portions, roof sheets 
adapted to be supported by the laterally ex 
tending web portions of said carlines and hav 
ing seam flanges along their side edges, seam 
'aps embracing the adjacent seam flanges of 
said roof sheets and having apertures therein, 
roof clamp castings disposed between said 
roof sheets and projecting through the aper 
tures in said seam caps, said roof clamp 
castings being adapted to be brought into 
clamping engagement with said seam caps, 
and means cooperating with said carlines 
for clamping said castings against said seam 
caps to bind said roof sheets between and 
in contact with said seam caps and the Sup 
porting web portions of said carlines, the 
seam flanges of the roof sheets being re 
ceived between said seam caps and said clamp castings. 

14. A car roof structure embodying roof 
framing members, roof sheets formed with 

said roof sheets. 

5 

seam flanges and overlying and supported by 
Said members, a plurality of seam caps re 
spectively enclosing adjacent flanges of 
neighboring roof sheets, and a plurality of 
uneans for causing said caps to press down 
Wardly against neighboring roof sheets ad 
jacent a flange of the latter, each of said 
means being interposed between a framing 
member and one of said seam caps and hav 
ing spaced portions between which said seam 
flanges extend and are clamped. 

15. A car roof structure embodying car 
lines, roof sheets overlying and supported 
by said carlines and provided with seam 
flanges, seam caps respectively housing the 
neighboring flanges of adjacent roof sheets, 
and a plurality of means for causing said 
caps to press downwardly against neighbor 
ing roof sheets adjacent a flange of each of 
the latter, each of said means being opera 
tively interposed between a carline and a 
seam cap adjacent thereto and being pro 
vided with spaced portions between which 
proximate seam flanges extend and are 
clamped. 

16. A car roof structure embodying roof 
franning members, roof sheets overlying and 
supported by said members and having 
Seam flanges, a plurality of seam caps en 
closing proximate flanges of adjacent roof : 5 
sheets, and a plurality of means for secur 
ing said caps to said framing members, each 
of said means being operatively interposed 
between a framing member and one of said 
seam caps and having spaced portions be 
tween which proximate seam flanges extend 
and are clamped. 

17. A car roof structure embodying car 
lines, roof sheets formed with seam flanges 
and overlying said carlines, seam caps over 
lying the scan flanges of adjacent roof sheets 
and a plurality of means cooperating with 
the seam caps for pressing said roofsheets 
downwardly toward said carlines, each of 
said means being positioned between adja 
cent flanges of proximate roof sheets and 
having lateral overlapping engagement with 
the neighboring carline below the plane of 

18. A car roof structure embodying car 
lines, roof sheets overlying and supported by 
said carlines, seam caps overlying the edges 
of adjacent roof sheets and a plurality of 
means cooperating with the seam caps for 
pressing said sheets downwardly toward said 
carlines, each of said means being inter 
posed between adjacent edges of proximate 
roof sheets and being adapted to receive the 
shear force induced between said sheets and 
an adjacent carline when said sheets tend to 
shift longitudinally of the car. 
In testimony whereof I have hereunto set 

my hand. 

WILLIAM WRIGHT. 
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