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To all wimm it may concer n

Be it kmwn that I LPHRMM BEN.TAMIh REpp, a

citizen of the Umtt,a Stmtes of Ameum and a resulent
of New. Windsor, in the munty of Car roll and State of
Maryland, have invented certain new and useful Im-

provements in Iron &tm-:,tures of Whlth the following
18 & speu{lcatmn | |

- My invention is an 1mmwement in ftammg ior iron

structures and relates particularly to the construction
~of walls, rafters, braces and ridges in which I employ-
structural ivon shapes and metal sheets cﬁmbmed there-
- with as 2 rooﬁng OF COVerlng.

The main object of my invention is to provide a -

framing for iron structures in- which metal covering
sheets can be. detauhabljy clamped to structural iron:

~ shapes, 80 a8 to pmmde -3 tlght joint.

90

* - ing for iron structures to which metal ceiling or wall |

20

Another objwt of my invention is to prowde NLeans
for clamping or binding the metal mvermg sheets to
the structural iron shapes.

Another object of my invention is to provide & fram-

sheets can be deuachably clampﬂd to Etructural iron’
shapes. ‘

With these and other objects in view my 1INV ﬂntmn
consists in the novel features of construction and ax-

rangement of palta hereinafter described and claimed.

In order that my invention may be fully understood

_ I wﬂl proceed to describe it with reference to the ac-
.- - companying drawings, in' which:
30

Figure 1 is a tmnwerse section of my improved
atmctura,l 11oN na.mmg taken on the line 1—1 of Fig:
2 the middle part of the framing being omitted. Fig.

. 21sin part a hc:-rlmntal section taken on the line 282

40

45
view OI t‘le valley part of the xo0of.

50
- - Fig, 7.
manner in which a roofing tool is applied for tonging

flanged edge of an inner metal shaet.
verse Bection: of a part of a roof constructed of my im-

2 hanzontal section in part taken on. the line 2°—2Y and.
in part a top plan view of that shown in Fig. 1. Tig.

3 is & transverse section of a part of my framing of modit
fied construction showing one of the inserted edges of
a metal sheet folded; a clampmg or binding cap being
owitted. Fig. 4 is a similar “ilth showing the same

provided with a clamping or binding cap: Fig. 5'is a

iransverse gection of the folded jand flanged edge of -

simlar view of the
Fig. 7 i< 4 trans-

an outer metal sheet. - Fig. 6 is .

pmved structural iron L‘ammg Fig. 8 is a similar

ltlg 9 is a trans-
vetse section of my improved structural iron iraming

-m which rlght angle shapes ave employed. Fig. 10 is

slimlal view'in which truss. shapes are employed.
I‘lg 11 is & top pla,n view of the part of my roof shown
Fig.-12 is a transverse.section showing the

" or bending the metal shects to conform appmmm&tdyi

to the flanges of the shapes.: Fig. 1318 a'similar view
showing the metal sheet Longed or bent to the flanges
of the sha,ﬁ?s Fig. 14 1s a similar view showing a

‘clamping or blndmg cap apphed In g similar manner.

Iig. 15 is a similar view Ehowmg metal celling sheets
substituted for metal Ia.thmg sheets. Fig. 16 is a sim-
lar view showing lower metal sheets tonged or bent

to the flanges of channel shapes and also having a
clamping or binding cap tonged or bent thereto.

Fig. 17 is a similar view showing my improvement
applied to a concrete floor.

In carrying out my invention 1 employ structural

iron shapes for the uprights, rafters, walls, braces or
‘ridges of my framing, such as channels, forming sec-

tional eyes, tees, angles, ells O Zees.

- InFigs:1,2,8,4,13,14,15, 16and 17 I &howapawaf
channel. &hapes 21; 1 Flg 9 I show & pair of rlght angle

tional channel shapes each constructed of a plain plate

23, outer right angle brackeéts 24, and inner right angle

brackets 25 secured by qdjustablc fasteriing holts 254.
The shapes are so paired together, as to present their
plain sides inward, and censeqaently their flanged

GO

70
shapes 22 and in Flg 10 I show a pair of built up orsec-

sides outward, thus in the instance of the channel

shapes being employed there are pwwded cuter oui-

~wardly projecting flanges 212 and inner outwardly pro-

jecting Hanges 21°,

The shapes of each pair are suffi-

clently spaced apart to admit the inturned edges 26% of

a pair of metal covering or roofing sheets 26, which are

detachably inserted between the outer edges of the
shapes -and securely clamped by adjustable bolts 27
‘wiiich provide means for fastening the paired shapes to-

gether free of the edges 26% of the covering or roofing
sheets 26. 28 are plates or filling strips inseried be-

tween the inner edges of the shapes o provide spacing
means and of the same thickness, approxunately as the

combined thickness of the inserted edges of the metal

sheets Jocated at the outer part of the shapes. The fas-
tening bolts 27 are so located as to be adjacent to the in-

‘ner flanges 21° of a pair of shapes so that their NoN-Clreu-

lax nuts 27¢ may be kept from turning by hamng one of
their flat sides 1est1ng, or seated against ong inner flange
while the head 27% of the bolts are round or free of the

‘other inner flange; so as to enable the bolts to be turned

to permit of the clampmg or unclamping of the shapes

within which the edges of the metal sheets are inserted.

29 are spacing sleeves or tubes, extendmg froin web to

| web of each pair of shapes and arranged in staggered

manner, and 30 are tie rods extending .through the

&0
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sleeves and the paired shapes. The mistal sh—eets ex-

tend from their inserted inturned’ edges 26® outwardly'
over their respective Gutwardly projecting flanges 21% of

the shapes; arcund the edges thereof and then inwardly

-within the angles formed by these ﬂanges with the body

and then outwardly to the next pair of shapes where

- their opposite EdLES are inturned and lnaerted between

their shapes.

Referring to Figs. 34 and 5 I show a madl.ﬁca.tlon in
which one of the edges of the metal sheets 1s formed

105

116
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' In Fig. 5 I show the form of the 'c},ut;;er;edgeé
metal plates having an infold formed therein before be-

‘with an infold, 26" between the inserted edge 26* of the
“other metal shieet and with a flange 26° overlapping the .

laiter.

F

ing inserted between the shapes and in Fig. 5 an inner

" edge without the infold.

_“}

15,

25

As shown in Figs. 3 and 4 in the place of the platesor |
~filling strips 28 I introduce the edges 31 of metal wall:
or ceiling lathing sheets 31 but these lathing sheets 31
“may be o, abstituted - by ornamental . wall or ceiling |
 sheats 31 as shown in Figs. 15 or 31¢ as shown in Figs: 16
-~ and 17, having inturned and inserted edges 31%. 39¢ 18-
an"brnmnenwl inner clamping or holding cap, see =Fi=g=.-
17. In this Fig. 17 1 show paired channel shapes se-
eured ‘to the floor plate 26¢ of a concrete: floor 26' by
‘meansof bolte25®.
s+1n Figs. 7 and 8 I show my improved framing utilized
for a roof, the paired shapes providing main or jack
rafters. 32, in Fig. 7'is an I-shape, providing a ridge
“and 33 is a cap providing a cover for the converged up-
“: per ends of the main rafters and the covering sheets of

the framing and theridge. - 34 in Fig. 8 isametal valley

trough located beneath the lower ends of the jack raf-
tors and having down turned cdges 34* fastened by bolts -
35 extending through the downturned flanges 21°, tothe
~vortical wings 36+ of L-shapes 36 supported upon walls

- -detachably or otherwise secured to the walls, . 38 are

39

49

outer clamping or binding caps having inturned edges
388 whereby the tonged or inbent cdges of the covering -
or mofing sheets are rigidly held in place and 39 (Fig.
~16) is an inner cap having inturned edges 39* for holding -

~ the tonged and inbent edges of th e ceiling or wall shicets

in place, - , |
Referring to Fig. 10 it will be observed that the fas-
rening holts 254 are utilized both as the gecuring means
for the inner right angle brackets 25, and as the bolts for
fastening the paired 'shapes together.
Referring to Fig. 8 the shapes 38 may be held in posi-
tion by spacing sleeves 40 and tie rods 41 extending

* throngh-these spacing sleeves and through the shapes.

It will bee observed that the paired channel shapes,

- either single, or sectional, form sectional eyes.

@I

Kt

"y i)

In the process of building the framing, sce ff1gs. 12,
13 and 14, pairs of shapes 21 are placed or arranged 1n
ihe desired position and the bolts 27 adjusted so as to
Teave o sullicient space between each pair of shapes to
acdmit the edues 269 of 4 pair of metal sheets 26 between
their outer edges: the edges of the metal sheets are then
inserted the desired distance hetween the shapes 21,
The spacing means 28 are then inserted between the in-
ner edges of the shapes, and the bolts 27 are tighitenced
(o cause the shapes to sceurely clamp and hold the
oitgros of the metal sheets and also the spacing means se-
ciaely between them. The free parts of the meta]
rets are then spread out so as (o fold against the outer
Hanges of. whe shapes and their opposite edges inserted

with the edaes of the other metal sheets between the

next pair of shapes and clamped inlike manner as thes
first pair of metal sheets. The metal sheets are of suel
o widih as to belly or sag hetween the adjacent pairs of
shapes. I then take a pair of clamping tongs T having
f ok shaped jaws { and fuleram blocks 7 and by this
rronans grasp and inbend the adjacent puits of the sheets
tp Lthe outwardly prt}jrii:ting flanges of the shu prj}‘.’i‘zﬁhi{:h

of the

sheots

864,657

operation straightens outs ‘@hé hellying or sagging sheets

sheets from undue spreading.

~An item of much importance in constructions of the
kind hereinbefore deseribed is the ease and facility by
“which parts of the framing especially the metal sheets
can be detached for*the purpose of making repairs as
| any portion can readily be removed and replaced with-
“out injury to or didturbing the remaining parts of the
framing. It will e apparent that by bolting the fram-
_ing together, expansion and contraction of the metal
‘axe completely provided for.

 The structural iron shapes are.spaced apart for ordi-

‘and folds the inner parts of the sheets around the flanges |

into the angular recesses between the flanges and the
‘bodies of the shapes. The clamping or binding caps
‘are next applied to the tonged or bent parts of the
‘gheets in o similar manner. for soccurely holding the

70

75
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nary metal sheets admit admirably for carrying con- -

crete hetween the outer covering or roofing sheets and
the inner wire lathing or perforate or imperforate ceiling

or wall sheets,

r

 Sheet metal of any kind now used in iron structures
can - be utilized for:the covering or roofing sheets. |
 The whole framing 1s practically indestructible and

inexpensive and forms a storm proof, water tight, and

‘mechanically complete roofing or covering. . The fram-
ing is watertight without the clamping caps which are .
‘merely employed for binding the edges of the covering -
or roofing sheets: to the paired shapes..

e o i " o » v
Having thus described my invention the following is

what X elaim as new therein anddesire to secure by let-

1. A ~framing  eomprising a pair of . struetural - iron

shapes, metal sheets having thelr edges Inserted bhefween
the shapes, and means whereby the shapes are fantenoed
together for clamping the edges of the metal sheets,

v A framing comprising a4 pair of structural fron
shapes, metal sheets Waving thelr edges iInserted belween
the shapes, and meafis whereby the shapes are fastened
together free of the er{lgh:s of the metn! sheets for clumplng
the edwes of the wmetal sheets while permiiting of the
ready ¥emoval and/Teplurement of the metal sheets when
the holts are Inosenctl,

2. A framing chmpriging a pair of structural iroen
shapes, metal sheets having thelr edgen Inserted betwoeen
the outer edges of the shapes, spacing means loceated he-
tween the inner edges of the shapes, and means wherehy
the shapes ave fastened together fop {:lninpin;.:: ihe odiges
of the metal sheets and for clamping the spacing moenns,

4. A framing comprising n palr of structural iron
shapes, metal sheets having their cdges inserted between
the outer eduees of the shapes, metal sheets having 1hedr
odees Inserted hetween the Inner edges of the shaped, and
mestns wherehy the gshapes are fastened together for elamp-
Ine the sdger of the metil sheets.

5. A framing ecomprising a pair of structural iron angle
shipes having their flanged projecting ontwardly, metal
having thelr odges inserted lhetween  the angle
shopes and fonged ov bent to _f,-.unfm.'m approximately to

(Lo projecting  flanges of thia_l angle shapes, and holts

wherehy the angle shapes are fasteneil together for cliamp-
ine (e adoes of the metal sheers, | .

. A framing comprising u palr of structural fvon chan-
nel shapes having their flanges  projecting outwardly,
metnl sheels havingeg {helr adgres ingerted between the chan-
nel shapes nmd tonged. or-bent to conform approximately
to the projecting cuter I}ﬂ]ﬂgq,r:ﬁ of the channel shapes, and
means whereby the ﬂ]lﬂ.[gﬁfﬂ"ﬁh:l1‘1{.'.!-'!- are fastened ftogether
ror clamping the edges of. {he metal slregts. .

7. A framing v..-mmrlﬂﬁn.'; a paliof Ht:_i-urztnrul iron angle
shapes having thetr fanges projecting outwardly, metnl

| sheets haviug  their edges  Loserted Detween the angle
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shapés and tonged or b‘en'.t to conform approximately to
the projecting-flanges of the angle shapes, bolts whereby
the angle shapes are fusiened. together for clamping the

'edg{as of the meta] sheets, and a clamping or binding metal

cap- having its edges tonged of bent to conform to the
tonged or bent edges of the metal sheets for covering and
holding the edges of the metal sheets in place, |

8 A framing comprising a pair of ‘struectyral iron

L shapes, a metal sheet having its edge inserted between the

10

shapes, another metal sheet having. its edge folded and

. inserted between the shapes and the .inserted edge of the

other sheet, and nverlappiilg the latter and means whereby

- the shapes are fastened together for clamping the edges of

15
20
25
| 30
35

4()

the metal sheets, - | .

Y. A framing comprising a pair of structural iron angle
shapes having their flanges projecting outwardly, a metal
sheet having its edges inserted between the angle shapes,

“another metal sheet having its edge folded and inserted
between the angle shapes and the inserted edge of the.

other sheet and overlupping the latter, and bolts whereby
the angle shapes are fastened together for clamping the
edges of the metal sheets; the .edges of the metal sheets
jecting Hanges of the angle shapes. -

100 A framing comprising a pair of structural iron angle
shapes having their flanges projecting outwardly, a metal
sheet having its edge inserted between the angle shapes,

-being tonged or bent to conform approximately to the pro-

- another metal sheet having its edge folded and inserted

hetween the angle shapes and the inserted sheet of the

other metal sheet and overlapping the latter, bolts where-

by the angle shapes are fastened together for clamping ‘the
edges of the metal sheets, and a clamping or binding metal
cap ; the edges of the metal sheets and the metal cap being
tonged or bent to conform approximately, to the projecting
fianges of the angle shapes. L S

11.-A framing comprising -pairs of structural iron
shapes, metal sheets having their edges inserted between
the shapes, means whereby the ghapes are fastened to.
gether for clamping the edges of the metal sheets, spac-
ing sleeves Letween the pairs of shapes, and tie-rods ex-
-te'ndiug_ through the gleeves and paired shapes.

- ridge shape and a ridge cap.

ing their edges inserted between the sections of

. to the flanges of the shape and the sections of

having their edges overlapping the

i

=

| 12. A frﬂ,min_g' comprising pairs of structural iron
shapes providing rafters, metal sheets having their edges -

inserted Dbetween their respective paired shapes, means

 Wwhereby each pair of shapes is fastened together for

clamping the edges of. the matal shéets théréhgtween,- a

13. A framing comprising pairs of sti‘uctpral_ iron

shapes providing rafters, metal sheets having their edges

inserted between their respective paired :shapes, means

whereby each pair of shapes is fastened together for
clamping the edges of the metal sheets therebetween, wall

shapes, a. metal valley sheet having its edges lapping the
wall shapes, and bolts whereby the. edges of the valley
sheet are clamped to the wall shapes. » D

14. A framing -comprising a structural meta.l shape

45

50

formed in sectlons, metal roofing or ‘covering” sheets: hay- -

ing thelr edges overlapping the flanges of the shape and
inserted between the gections of the shape and a metal
binding clamp for holding the edges of the gheets, to the

" flanges of the shape and the se’ctinns of the'- shape In

position.

.. 1o. A framing comprising a struﬁtﬁral metﬁl_“ ﬂhape

formed in sections, metal roofing or covering sheets hav-

2 metal binding clamp for holding the edges of

the shape
In position and means for securing the inner parts of sec-
tions. of the shape together. . | R

i

16. A framing comprising a series of ﬂtrﬁctﬁrai 'n:'_uefal 70

60

the shape, 65
the sheets .

shapes formed in sedtions, metal roofing or covering sheets.

| flanges
and inserted Letween the sections of the

of the shapes
shapes, metal
‘binding clamps for holding the sections of.the shapes to- .

gether and the edges of the sheets to the sections of .thé--'75

shapes. :

EPHRAIM BENJAMIN REPP.
Witnesses: | | o
WALTER ALLEN, =
FrANCIS 8. MAGUIRE.
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