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METAL CAR ROOF.
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Lo all whom it may concern:

Be it known that I, CaarLEs Davip BoN-
SALL, a citizen of the United States, and
a resident of the city of Pittsburgh, county
ot Allegheny, and State of Pennsylvania,
have invented a new and useful Improve-
ment in Metal Car Roofs, of which the fol-
lowing i1s a specification. '

My invention relates to that type of out-
side metal car roofs, wherein the individual
roofing sheets are movable relative to one
another to a limited extent so as to be able
to accommodate themselves automatically to
the distortions of the car-body. Under serv-
ice conditions, one side plate of the car is
liable to move longitudinally relative to the
opposite side plate, in which case, each roof-
ing sheet slues or oscillates individually
around some middle region of the sheet as
a center; and as an incident of this move-
ment, one side margin of a sheet moves in-
wardly and the other side margin of the
same sheet (and likewise the adjacent mar-
gin of the next sheet) moves outwardly at
the same time, producing at the eaves what
is commonly known as a saw-tooth effect.
Usually the adjacent roofing sheets are
spaced apart and the intervening space
provided with a wooden-batten which in
turn 1s covered with a seam-cap or cover
adapted to cooperate with the marginal por-
tions of the respective sheets to form water-
tight seams, such seam caps being specially
designed or supplemented with accessory de-
vices for controlling and limiting the move-
ment of the sheets. When such roofs are
properly applied and kept in proper con-
dition, they are very servicable and satis-
factory; but otherwise there is liable to be
considerable rubbing and wearing of the
roof sheets against the seam cap and acces-
sory devices. Likewise, where the frame of
the car is knocked out of square by sudden
excessive bumps, the roof sheets have diffi-
culty 1n adjusting themselves quickly enough
to prevent injury. .

The principal objects of the present in-
vention are to overcome the disadvantages
above stated; that is, one of the principal
objects is to dispense with the seam-cap and

accessory devices and thereby eliminate the
cost thereof and the liability of such de-

- vices to rub and wear the sheets; and an-

i

other principal object is to enable the sheets
to follow the distortions of the car quickly

and without undue strain on any portion
thereof. The invention consists principall
in forming in each roof sheet a hollow rig
extending from ridge to eaves and adapted
to fit over a batten provided therefor on
the roof sheathing or supporting frame; it
also consists in the parts and in the combi-
nations and arrangements of parts herein-
atter described and claimed.

In the accompanying drawings, which
form part of this specification and wherein
like symbols refer to like parts wherever
they oceur, |

Fig. 1is a plan view of a portion of a car
roof embodying my invention, parts being
shown broken away to more clearly illus-
trate the invention: -

Fig. 2 is an enlarged transverse section
through the rige portion of the roof, the
section being taken adjacent to one of the
roof mullions on the line 2—2 in Fig. 1;
. Fig. 3 is a similar ridge section, taken ad-
jacent to a roof seam on the line 8—3 in
Fig. 1: '

Fig. 4 is a longitudinal section through
the roof on the line 4—4 in Fig. 1;

Fig. 5 is cross-section through the eaves
portion of the roof, the section being taken
%roulgh a roof mullion on the line 5—5 in

1g. 1; |

1g. 6 is a similar eaves section taken ad-

6—6 1 Fig. 1; and |

Fig. 7 is a transverse section through the
ridge portion of the roof, the section being
taken through the lapping portions of the
roof sheet ribs on the line 7—7 in Fig. 1.

In the construction illustrated in  the
drawing, the metal roof sheets 1 rest upon
a wooden sheathing 7 which is supported
on carlines (not shown) whose ends rest
upon the side plates 8 of the car. Wooden
battens or mullions 9, one for each roof
sheet, are arranged transversely of the car
and secured on the sheathing.” Each roof
sheet has a hollow rib 2 formed thereon and
extending from ridge end to eaves end there-
of at or near the midline thereof: and the
rib of each sheet straddle or fits over one
of said battens or mullions. The metal roof
sheets are arranged in two rows, one on each
side of the ridge, the sheets on opposite sides
of the ridge being spaced apart, and the
sheets on the same side of the ridge being
spaced apart. The sheets on the same side

jacent to one of the roof seams on the line
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of the ridee are interlocked slong their side
margins by sliding joinis or telescoping
seams A. A suiﬁﬁ,bi standing seam for this
purpose comprises & rebent flange 3 ailong
nargin of one sheet, the web por-
tion of said fHange extending upwardly and
the marginal portion thereof extending
downwardly and backwardly to form an
loop to cooperate with the flanged
marginal portion 4 of the adjacent sheet.
This marginal portion is formed into a three
part flange or loop, which extends first up-
wardly and outwardly at an inclination and
thence downwardly and outwardly at an
inclination and thence inwardly and up-
wardly to form an open loop that is adapted
to hook into the open loop of the first men-
tioned sheet. By this arrangement, the
margins of the sheets interlock loosely, so
that the sheets are not only free to slide
or telescope endwise but also have a limited

~ freedom of movement 'ﬁ:mnsverse}%' of the
C

2D

30

seam, these movements being suilicient to
permit the sheets to slue relative to each
other without bending.

- The eaves end of each roof sheet has a
doubled-under flange 6 which forms an open
loop; and in this open loop hooks a rebent
flange 10* formed by bending back into an
open loop the inner margin of a metal flash-

ing strip 10, whereby the eaves end of the

roof sheet is free to move in its own plane
to a limited extent but is held against ver-
tical movement. -

The doubled-under flange at the eaves end
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of each sheet is interrupted at the middle of
the hollow rib 2, thus forming

the sheet by thus
a gap in said flange beneath said rib, where-
by the portion of the eaves flashing located
therebelow is free from engagement with
said doubled-under flange. ' -

The eaves ends 2¢ of the top portion of

the hollow ribs 2 of the roof sheets are

turned down over the eaves ends of the trans-
verse mullions 9 and are thence turned
under the free portions of the doubled-back
flanges 10* of the eaves flashing strips 10
between the spaced inner ends of the dou-
bled-under eaves flanges 6 of said roof sheets
that engage said doubled-back flanges of
said flanging strips on opposite sides of sald
hollow ribs. | o
Ag stated above, the sheets on opposite
sides of the ridge are spaced apart. This
space is covered by a seam-cap or cover 11
of any suitable type that will permit & lim-
ited movement of the sheets. As illustra,q'ed
in the drawing, the ridge ends of the sheets
are provided with rebent ridge fianges 9
that extend from the central ribs of the

sheets to the side flanges thereof and are

flanged upwardly and thence inwardly and

downwardly for cooperation with the ridge
cﬁo&, These ridge caps are of inverted chan-
n

section with longitudinally exténding

rnﬂ

marging 12 at their sides. Transverss in-
verted channels 13 are formed in said ridge
cap of the proper size and in proper pPosi-

tion to recelve and permil movement of the

sepm portions A of the sheets. _

The ridge ends of the top portions of
the hollow ribs 2 of the rcof sheets are
formed with extensions 2° which lap at the
ridge and are perforated to receive the sad-
dle bolts 14 of running board saddles 15.
The ends of the ridge seam caps are located
adjacent to the battens or mullions 9 herein-
before mentioned: and fourway corner caps
16 of any suitable ?’pe are used to cover
the ends of said ridge seam caps 11 and
the lapped ridge ends 2P of the ribs 2 of the
sheets. The running board saddles 15 are

located above the corner caps 16 and rest on-

the hollow ribs 2 of the roof sheets and are
supported by the mullions 9 straddled there-
by. 'The corner caps 16 are held in place
by the saddle bolts 14 that extend down
through the sheathing 7 and the ridge pole
17, whereby the roof sheets are held in
place and still allowed limited movement.
The operation of the roof hereinbefore
described 1s generally similar to that of
other roofs of the so-called flexible out-
side metal type. When the car goes out of
square, the roof sheets individually slue

so as to keep their side margins more or

less nearly parailel with the carlines. In
the present case, the battens or mullions
are secured to the sheathing or frame and
move therewith: and as the ribs of the
roof sheets fit over said battens or mul-
lions, they move therewith, or rather, they
are moved positively by said battens or mui-
lions. The movement of the sheets by the

‘mullions causes one eaves end of the sheet

to move outwardly and the other eaves end
of said sheet to move inwardly, which move-
ments are permitted by the loose engage-
ment of the sheets by the eaves flashing
strips, and by the play afforded the sheets
under the ric‘iy e cap and the sliding of one
sheet longitudinally on the other afforded by
the telescopic seam construction. As the
movement of the roof frame 13 transmitted
positively to the roof sheet through the bat-
ten and mullion, which engages the sheet
throughout the length thereof, the sheet 1g
enabled to withstand excessive bumping of
the car without injury. The engagement of
the rib of the sheet with the batten relieves
the margins of the sheet from stresses actiny
longitudinally of the car and greatly sim-
plifies the problem of making a water-tight
seam between adjacent sheets. In fact, it
makes it practicable to join the sheets by a
seam-telescoping joint and thereby dis-
penses with the transverse seam covers that
have been heretofore used notwithstanding
the disadvantages attaching thereto.

The construction hereinbefore described
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permits of considerable variation without

departing from my invention and I do not
wish to be limited to the details of such
construction. For instances, the seam con-
struction above described is merely typical
and may be replaced with any seam con-
struction that will permit the individual

sheets to slue to accommodate themselves to |
The par-

the distortions of the roof frame.
ticular seam construction described has the
great advantage that it joins adjacent

sheets directly together in such manner that

they are free to slide crosswise of the car in
opposite directions and have sufficient play

endwise of the car to permit of the sluing

movement. Thus, this particular seam of
construction makes it possible to eliminate
parts heretofore used in roofs of this general
type; but my invention contemplates also
the use of seams of other types, such as the
cap seams heretofore common with this gen-
eral type of roof.

What T claim is:

1. A car roof comprising a support hav-
1ng battens arranged transversely thereof
and roofing sheets having hollow ribs astrad-
dle sald battens, said sheets having portions
at both sides of the respective battens that
rest flatwise on said support.

2. A car roof comprising a support hav-
ing battens arranged transverse}l)y thereof
and roofing sheets having hollow ribs that
straddle sa1d battens so as to move therewith,
adjacent sheets having their marginal por-
tions interlocked to form sliding seams.

3. A car roof comprising a support hav-
ing battens arranged transversely thereon
and roof sheets having hollow ribs strad-
dling said battens so as to move therewith,

the marginal portions of adjacent sheets be-

ing connected by sliding joints that allow
play endwise of the car sufficient to permit
sluing of the sheets.

4. A car roof comprising a support hav-
ing battens arranged transversely thereof
and roofing sheets having hollow ribs astrad-
dle said battens, said sheets having portions

at both sides of the respective battens that

rest flatwise on said support, the eaves ends
of said hollow ribs being bent under the
eaves ends of said battens. -

5. A car roof comprising a substructure
having battens arranged transversely there-
of and roof sheets arranged on each side of
the ridge and connected along their ridge
and side margins by flexible sliding joints,
sald roof sheets having hollow ribs strad-

50

00

dling said battens, the ridge ends of said hol-

low ribs being lapped and pivotally secured
together.

6. A car roof comprising a substructure
having battens arranged transversely there-
of and roof sheets arranged on each side

of the ridge and connected between battens

and along their ridge margins by flexible
sliding joints, said roof sheets having hollow
ribs straddling said battens, the ridge ends
ot said hollow ribs being lapped and secured
to the car substructure.

7. A car roof comprising a substructure
having transversely arranged battens and
root sheets arranged on each side of the

ridge and having hollow ribs that straddle

sald battens, said roof sheets being movably
connected between battens and along their
ridge margins by loose joints, and an eaves
flashing and retaining strip secured to the
eaves of the car, the eaves ends of the hol-
low ribs of said sheets being doubled under
sald flashing strip.

8. A car roof sheet comprising a body
portion having a hollow rib near the middle
thereof and extending the full length there-
of and adapted to receive and co-operate
with a batten, said sheet having side and
ridge seam flanges and havinge its eaves end
rebent on its lower side, the ridge end of
sald hollow rib being extended beyond the
body portion of said sheet and the eaves end
of said rib being turned under the body por-
tion of said sheet. |

Signed at New Kensington, Pa., this 1st
day of March, 1922. .

CHARLES DAVID BONSAILL.
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