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To all whom 1t may concern:

Be it known that I, HerBerT F. COBB, a
citizen of the United States, resident of Cleve-
land, county of Cuyahoga, State of Ohio,
have invented a new and usetul Improve-
ment in Methods of Corrugating Sheet Metal,
of which the following is a specification, the
principle of the invention being herein ex-
plained and the best mode in which I have
contemplated applying that principle so as
to distinguish it from other inventions.

My invention relates in general to the art
of metal bending and particularly to the cor-
rugating of sheet metal.

aid Invention has more especial regard to
that class of corrugating processes wherein
the sheet or material to be treated 1s passed
between or beneath dies or plungers and
thereby stamped or impressed mto the de-
sired form. The form of corrugation, for the
production of which my method has been. de-
vised, is one having a lower closed web por-
tion and an outer laterally divergent portion,
such as is utilized In eombineg reinforcing
and centering sheets for concrete structures

~of the kind described in my pending appli-

cation filed February 18, 1907, Serial No.
357,799, , - |

The object of the present invention is the
provision of a mode of manufacture whereby
not merely the production of the peculiar
type of corrugated sheet referred to may be
expedited and rendered less expensive than
by prevailing methods, but whereby the
same result may be achieved in connection
with various other of the several types of
corrugated metal sheets now on the market.

To the accomplishment of the above and

‘related objects, said invention consists of the

means and steps hereinafter fully described
and particularly pointed out in the claims.
The annexed drawing and the following
description set forth in detail certain means
and one mode of carrying out the invention,
such disclosed means and mode constituting,

however, but one of various ways in which |.

the principle of the invention may be used.

In said annexed drawing :—Figure 1 shows
in’ perspective broken sections of a sheet of
metal representing the several stages 1n 1its

transformation from the plain 1mmitial form to

the completed corrugation; Fig. 2 is a similar
view showing a slight variation in the method
of forming a corrugation of the same type as
in Fig. 1; Fig. 3 is a cross-sectional view of a

gang or train of plunger dies, in connection |

| with a supporting bed, between which the

material to be corrugated is placed in the
first stage of my improved method; Fig. 4 1s
a similar cross-sectional view of compression
plates or dies adapted to receive the material
as left by the apparatus shown in Fig. 3 and
perform thereon the second and third steps
of the operation, such apparatus being shown
at the beginnin% of the second step; %‘1 . 5 1s
a cross sectional view corresponding to %i 4
showing the same apparatus at the conclu-
sion of the second step in the operation and
just before the beginning of the third, or
final, step; Kig. 6 1s a view corresponding
with Fig. 4 except that the compression plate
or dies are shown as being replaced by rolls;
and Fig. 7 is a view showing the same modi-
cation, but with the parts in their final oper-
ative positions.

Having reference then to Fig. 3, A desig-
nates a bed plate providing a. fixed surface
preferably horizontally disposed upon which
the sheet to be corrugated is preliminarily
placed. Mounted so as to be vertically re-
ciprocable in, or through, such bed A, are a
plurality of dies or forming members B thaf
1n their upper positions are adapted to pro-
ject a fixed distance above the surface of the
bed. Vertically movable above bed A is a
corresponding series of dies, or forming mem-
bers, g, that in their lowermost positions are
adapted to rest upon the surface of said bed

‘and to fit in between the upwardly projecting

dies B so as to impress the sheet of material,
previously reposing flat upon said surface,

with the form presented by the outline of the

meeting faces of said two sets of dies and bed
surface. This form as illustrated in Kig. 3 1s
that of an upright corrugation, the upper end
of which converges to a sharp apex.
In operation it 1s designed that first the
two central dies B of the train or series of
lowermost dies be raised into their upwardly
projecting positions, In fact they can, so far
as their operation is concerned, be fixedly
maintained in such raised position. The
portion of the sheet resting on top of these
dies will, of course, be correspondingly raised

orelevated. That one of the upper series of

dies C coiresponding with the interspace be-
tween the two raised lower dies 1s thereupon
depressed and the portion of the sheet in
question forced into the form provided by
the intermediate portion or face of bed A and
the two inwardly directed faces of dies B.
The flow of material to accommodate or per-
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mit the sheet to assume this form is obirio}lsly
free and unhampered from both sides. Fol.

lowing the depression of the centrally located
die C, corresponding pairs of dies on each

side thereof are brought down simultane.

ously and thereafter the successive lower dies
B elevated, whereby successive non-adjacent
sectlons of the sheet are pressed against the
fixed surface provided by the bed and each
intermediate section is Tolded or mdented
from below by the upward movement of the

lower dies.

Obviously the formation of successive cor-

‘rugations is accompanied by the same firee-

dom of movement on the part of the sheet to
assume the form of the corrugation as was
the case in the first istance, above described.
In other words, by forming the portions (in
the case in hand, halves,) of each corrugation
successively instead of stamping or punching
the entire corrugation at one blow a Very con-
siderable reduction in the friction against the
dies to which the sheet is subjected in the
process of corrugation is effected and con-
sequently a corresponding reduction in the
tension to which such sheet is subjected, is
likewise had. Such lessening of such friction
and tension not only renders negessary less
force to operate the corrugating machinery,
but also permits the use of more brittle shept
steel, that is, of a steel having a higher elastic

- limit, and hence superior in use , but very apt

35

to break in prevailing methods of manufac.

turing corrugated sheets therefrom. The op-

eration of forming the successive COrruga-
tions may also be described as consisting In
the folding of the sheet, through angles agore-

~ gating less than two hundred and seventy de-
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grees at any one blow of the forming die, this
resulting in leaving the sheet free and un-
hampered to flow around the end of the die.
The sheet, thus formed with a series of up-
right corrugations of the kind appearing in
the second section of Fig. 1, is su Jected to
the second and third '
Ulustrated in Figs. 4 and 5. These steps
consist, briefly stated, in laterally compress-
ing together the lower portions of the 'said

corrugations and thereupon pressing, or bear-

Ing down, upon the upper portions so as to
flatten the same out. These steps may be
carried on in the order named, or practically
simultaneously, as desired and found most
convenient. . |
~ The form of apparatus shown in Kigs. 4
and 5 for accomphishing the first of the two
steps under consideration comprise simply
two compression plates or rolls D, movable
In a (]iala,ne transverse of the corrugation to be
acted upon, the sheet resting upon a table A’
pending the operation. By bringing these
two plates togethér and at the same time
preferably retaining the upper portion of the
corrugation against movement, such upper
portion is given the enlarged or laters

steps of the operation, |

‘to similarly press such

ly | the remainder of such

© 883,788

divergent form appearing in the third sec-

tion of Fig. 1. For some purposes 1t may
be well to state that this or similar forms of
corrugations will serve equally well with the
ultimate product here sought for the use to
which the sheet in hand is particularly de-
signed, namely, that of a combined centering
and reinforcement for concrete structures.
To give the corrugation, however, the more
desirable completely closed T shape it is
merely necessary to press down upon such
open upper portion whereupon the same is
Hattened out, as will be obvious, to form the
arms of the T. This, in the apparatus illus-
trated, 1s accomplished by siply pressing
down the die or block E upon the corrugation.

As will be readily understood, in place of
blocks or compression plates D and E, that
must necessarlly extend the whole length
of the corrugation, rolls, as D’ E’, movable
along such corrugations from one end to the
other thereof may be employed. The mode
of operation of such rolls if is thought will
be-fully evident from an Inspection of Figs.
6 and 7 without further comment or de.
scription.

As has been stated, other forms than the
corrugation of T cross section may be found
desirable for the purpose named and can be
produced with equal facility by the steps
and apparatus just described. Variation
may also be made, even where the Corruga-
tion of T cross-section 1s ultimately desired,
in the intermediate forms given the corruga-
tion. Thus by variation in the form of the
dies in Fig. 3 an upright
type illustrated in section 2 of 1g. 2 may be
Froduced, which corrugation upon being
aterally compressed in the second step pre-
sents the Y cross-section shown in the third
section of Fig. 2. The downward movement
of die member E, or corresponding roll T/,
serves to bend the arms of such Y into the
desired horizontal position as before.

Other modes of aEplying the principle of
my 1nvention may be employed instead of
the one explained, change being made as re-
gards the process herein disclosed, provided
the step or steps stated by any one of the
following claims or the equivalent of such
stated step or steps be employed.

L therefore particularly pomnt out and dis-
tinctly claim as my invention :—

1. The method of forming a corrugation
in a sheet of material, which consists in mov-
Ing a forming member against one side of the
sheet; moving another member against the
other side of the sheet to press a section of
such sheet against the contiguous face of
sald first member; whereby a portion of a
corrugation is formed: and’ then moving a
third member from the first side of the sheet;
sheet against the con-
tiguous face of said second member , Whereby
corrugation is formed.

corrugation of the
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2. The method of cormgating a sheet of | sections of such sheet against the con_tiguous

material, which consists 1n repeating the
following series of steps to form successive
corrugations: moving a forming member
against one side of the sheet; moving another

“member against the other side of the -sheet

10

1o

20

to press a section of such sheet against the
contiguous face of said first member, where-
by a portion of a corrugation is formed; and
then moving a third member from the first side
of the sheet to similarly press such sheet against
the contiguous face of sald second member,
whereby the remainder of such corrugation
1s formed. - |

3. T'he method of corrugating a sheet of
material, which consists 1n repeating the
following series of steps to form successive
corrugations; moving a forming. member
against one side of the sheet; moving another
member against the other side of the sheet

- to press a section of such sheet against the

2D

30

39

40

45

60

65

contiguous face of said first member, where-
by a portion of a corrugation is formed; and
then moving a third member from the first
side of the sheet to similarly press such sheet
against the contiguous face of said second
member, whereby the remainder of such cor-
rugation 1s formed, the last step of one series
and the first step of the next being performed
simultaneously. | _ .

4. The method of corrugating a sheet of
material, which consists 1n relatively ap-
proaching one forming member from one
side and a pair of spaced members from the

other side of the sheet to press corresponding

sections of the latter against the respective
lateral faces of said first member, whereby
portions of two corrugations are formed; and
then similarly moving a second pair of spaced
members from the same side of the sheet as
sald first member, to press such sheet against
the contiguous faces of said first pair of
members, the remaining portions of the sheet
being left free. _ | '

5. The method of forming corrugations in
a sheet of material, which consists in ap-

proaching a forming member to one side of

the sheet; moving a pair of relatively spaced
members against the other side of the sheet
to press corresponding sections of the latter
agalnst the respective contiguous faces of
sald first member, whereby portions of two
corrugations are formed; and then moving
the second pair of relatively spaced members
from the first side of the sheet to similarly
press the latter against the respective con-
tiguous faces of said first pair of members,
jf;he remalning portions of the sheet being left
ree.

6. The method of corrugating a sheet of

material, which consists in relatively ap-

proaching one forming member from one

side of the sheet and pairs of spaced members
alternately from the other side of the sheet

faces of said first member and of successive
- pairs of the other members, whereby portions

of corresponding pairs of corrugations are

being left free.

rst formed and thereupon such portions -
completed, the remaining portions of the sheet -

7. The method of cdrrugatiﬁg a sheet of =
material, which consists 1n approaching a

forming member to one side of the sheet;
and then moving pairs of relatively spaced
members alternately against the other side
of the sheet and such first side to press corre-
sponding sections of such sheet against the
contiguous faces of said first member and
of successive pairs of the other members,
whereby portions of corresponding parts of

corrugations are first formed and thereupon

such portions completed, the remaining por-

| tions of the sheet being left free.
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8. The method of corrugating a sheet of

material, which consists in first impressing
therein a series of upright corrugations and
thereupon laterally compressing the lower
portions of said corrugations by elements

‘movable against the respective sides of said

corrugations from the upper side of the sheet,
and bearing down upon the upper portions
of sald corrugations whereby a lower web

portion and an outer laterally divergent

portion is formed.

9. The method of forming in a sheet of

material corrugations having a lower web

portion and an outer laterally divergent
portion which consists 1 first impressing
therein a series of upright corrugations con-
verging to a relatively sharp apex, there-
upon laterally compressing the %ower por-
tions of said corrugations, and at the same

time retaining the outer portions against

movement.
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10. The method of forming in a sheet of

material corrugations having a lower web

portion and an outer laterally divergent por-
tion which consists in first impressing therein
a serles of upright corrugations converging
to a relatively sharp apex, and thereupon
laterally compressing the lower portions of
sald corrugations by elements movable
against the respective sides of said corruga-
tions from the upper side of the sheet, and
bearing down upon the upper portions of
sald corrugations. |

11. The method of forming in a sheet of
material corrugations having a lower web
portion and an outer laterally divergent
portion, which consists in forming a series of
upright corrugations therein by folding such
sheet between the contiguous faces of dies to
form successive portions of each corrugation,
such sheet being folded in each instance

through angles aggregating less than two

hundred and seventy degrees, and thereupon
laterally compressing the lower portions of

and such first side to press corresponding | said corrugations.
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N 12. The method of fOrming in a sheet of |
material corrugations having a lower web
portion and an @uter laterally dwe;rgent por-

tion, which consists in forming a series of up-
rlﬂ‘ht corrugations therein by folding such
sheet between the contiguous faces of dles to
form successive portions of each eorrugation,

such sheet beimg folded 1m each instance

through angles aggreﬂ'atmg Jess than two

hundred and seventy degrees, and thereupon |

laterally compressing the. lower portions of

“said corrugations and bearing dc::wn UPOR: the' _
‘material corrugations having a lower web

~_upper portions thereof.

- 30

13. The method of forming in a sheet of
material corrugations having a_lower web.
portion and an outer latemlly dwergent por-
tion, which consists in 1mpressing successive

folds or indentations in said sheet alternately--
from. opp031te sides, whereby a series of up-

right corrugations are formed, and thereupon
latera,lly oempressmfr the lower portions of

| Smd corrugations.
- The methed of forming 1 in a sheet of‘:
matemal corrugations. h&wnw a lower web

portion: and an outer laterally divergent por-

‘tion, which consists in impressing suceessive
folds or indentations in said sheet alternat&ly :
from opposite sides, whereby a series of up- |
right, corrugations are formed, and thereupon: |
1a,ter&11y C{ampressmg the lower ortions of
sald corrugations and beamnﬂ', down upon |
the upper p@rtlmns thereof. '

tion, which consists
| sive nen-adjacent sections of said sheet
“against a fixed surfaee, each preceding inter-

15. The m,eth@d of f@rming. in a shéet of

eet

the lower portions of

upper portions thereof.
16. The method of forming in a sheet of

portion and an outer 1atera,lly dlve‘rgent por-
irst in pressing succes-

mediate section bem& previously folded or
indented from the side of said sheet disposed
towards such surface, whereby a series of up-
right corrugations are formed, and thereupon

subjecting the lower portion ﬂf each of said
“eorrugations to the action of two members
‘movable in a plane transverse of said cor-
.f 'rugam@m and to a third member movable in

a pl&ne 5&1‘&11&1 therewith.

Signe by me, this 4th da,'y ol June, 1907
' HERBERT F. COBB.
Attested by
K. R. ROIJD

Jxo. F. QBERLIN.

.material corrugations having a lower web .
portion and an 0111361’ laterally dwergent or-
tion, which consists first. in folding said P
jbetween the contiguous faces of a series of
forming dies altema,tely moving from. oppo-
- site sides of said sheet whereby a series of up-
-right corrugations are formed and thereupon
laterally eompressing
sald corrugations and bearing down. upon the
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