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METHOD OF AND MEANS FOR FORMING PIPE BLANKS

Application filed March 7, 1929. Serial No. 344,979,

One method commonly employed in the
manufacture of steel or other forms of metal-
lic pipe is to reduce a flat, elongated rectangu-
lar blank to cylindrical cross-section by form-

5 ing up the blank in a series of dies and to
then weld the longitudinal seam between the
adjacent side edges of the blank. 1In the
practice of this method it has heretofore been
necessary to utilize a series of separate dies,

10 each designed to effect only a partial shaping
of the blank so that the latter, as it is con-
secutively operated on by the various dies
through which it s progressively passed, is
ultimately brought to the desired cylindrical
15 or substantially cylindrical shape. Tt is ob-
vious that this method is open to numerous
disadvantages, among which may be men-
tioned the relatively heavy cost of the series
of dies, the necessity of providing a plural-
g0 ity of separate presses for the different dies
or, when but one press is used, the necessity
for inserting and removing the different dies
therefrom as the work progresses, the large
amount of capital continuously tied up in the
25 presses when a press is provided for each set
of dies as is the usual practice, the large
amount of floor space required for the presses,
and the necessity of transferring each blank
from one set of dies to the next as it is pro-
oy gressively formed up and of properly locat-
ing the blank theréin with consequent loss of
time and enhancement of labor costs with re-
sultant increase in manufacturing expense.

The principal object of my invention, there-

o3 fore, is to provide a novel method of reducing
a flat, rectangular blank, and more particu-
larly one of elongated shape, to cylindrical
cross-sectional form by a series of successive
operations in a single set of dies, as well as

40 to provide a set of dies of novel form adapted
for the perfornmance of the said method and
which are so constructed and arranged that
after the blank has been initially inserted
therein it may be brought to cylindrical form

&5 by suitable manipulation of the dies without
removing the blank from the dies or adjust-
ing its position with respect thereto.

My invention further includes other ob-
jects, advantages and novel features of op-

56 eration and of design, construction and ar-

. corresponding to

rangement hereinafter more particularly
pointed out or which will be apparent to
those skilled in the art from the following
description of certain manners of perform-
ing the invention through the use of my im- 85
proved dies. '

As hitherto stated the invention may be

advantageouslf' employed for forming cylin-
drical pipe blanks designed to be welded
along the lon%itudinal seam formed at the 60
abutting or substantially abutting side edges
of the blank to thereby form the completed
pipe, and for convenience of description T
will therefore refer to the use of the inven-
tion for that purpose, it being understood
however that it may be employed with equal
facility for the formation of hollow cylindri-
cal articles other than pipe blanks from rec-
tangular flat sheets or plates.
“ In the performance of the invention I pro-
vide, but a single set of dies comprising a
single female member and a compound male
member embodying relatively movable parts
or elements, both the female and the male
members of the set being of sufficient length 5
to receive the blank which, of course, usu-
ally substantially corresponds in length to
the pipe which is to be formed. Thus if the
latter is to be ten:feet in length the dies
should have a length at least as great, al-
though it will of course be obvious that the
dies may be longer than the blank on which
they are to operate or, in other words, than
the pipe blank or the pipe to be formed there-
from. _

In the accompanying drawings, Figs. 108
inclusive consecutively illustrate the series of
operations requisite for reducing the blank
to the desired cylindrical shape when em-
ploying a set of dies constructed in accord-
ance with one embodiment of my invention
and as shown in the said figures, while Figs.
9 to 11 inclusive, respectively substantially
Figs. 6, 7 and 8, consecu-
tively illustrate the final operations corre-
sponding to those illustrated respectively by
Figs. 6,7 and 8 when using a slightly modi-
fied form of male die which, under certain
conditions and for, certain classes of work,
may be found preferable to the form shown
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in the preceding figures: In Figs. 12 to 15-

inclusive I have illustrated a further slight-
ly modified form of male die which may be
employed when it is desired to leave a space
or gap between the juxtaposed edges of the
formed-up blank. Of these figures, Figs. 12,
13 and 14 respectively correspond to Figs. 6,
7and 8 and illustrate the final operations inci-
dent to the use of this form of die while F ig.
15 is a fragmentary side elevation of the dies
shown in Fig. 14 and partially in central
vertical section on line A—A of said figure.
Fig. 16, generally corresponding to Fig. 15,
illustrates a further slight modification of
the male die. Asthe dies exhibit at all points
throughout their length the same cross-sec-
tional profile all of the said figures save Figs.
15 and 16 may therefore be considered as
cross-sectional views of the dies and of the
blank at any point throughout their respec-
tive lengths.

I shall first refer more particularly to the

. conformation and construction of the dies

35

o

shown in Figs. 1 to 8 inclusive and then to the
series of operations incident to their use in
forming up the blank and for this purpose

reference may first be had to Fig. 1. Thus

in the said figure I have shown the female die
D which is in the form of a longitudinally
extending block of suitable length hollowed
out so as to provide a central, substantially
semi-cylindrical channel 1 having a radius
R corresponding to the radius of the exterior
of the pipe to be formed, the channel being
symmetrically disposed with respect to the
central, vertical longitudinal plane X—X of
the die. This channel terminates on oppo-
site sides of the plane X—X in a shoulder 2
which is slightly rounded off and lies sub-
stantially in the same horizontal plane as
the center of curvature of the channel; from
each of these shoulders the die is cut back out-
wardly to form a surface 3 of radius R’ which
merges into a succeeding surface 4 of radius
R and terminates at the upper face 5 of the
die. Thus the opening in or mouth of the
die is of materially greater width than the
channel 1 though of less width than the
blank B which is to be formed-up and which
therefore, when symmetrically positioned
across the mouth of the die at the beginning
of the forming-up-operation, extends consid-
erably beyond the same in either direction
as shown in Fig. 1.

The male member of the die, generally des-
ignated as D', comprises a plurality of parts,
namely, a central plunger P disposed between
side formers F—F between which the plunger
is vertically movable. The formers F—F
may be either integral with each other or else
constructed separately but in any case are
arranged to move unitarily throughout the
series of operations incident to forming-up
the blank. The profiles of both side formers
F—F are similar though, of course, the form-
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ers are oppositely disposed. Thus, and be-
ginning at the lower end of the outer vertical
side face 6 of either former, the surface there-
of is carried inwardly on a radius R to form
a surface 7 which merges into a surface 8 hav-
ing a radius R’ conformable to the surface
3 of the female die and terminates substan-
tially above the subjacent shoulder 2 of the

latter ; from thence the lower corner of the

former is upwardly rounded off as at 9 and %

its profile then carried upwardly and inward-
ly to form a surface 10, also having a radius
R, terminating ‘at the slot 11 between the
formers in which the plunger P is disposed.
This latter, in the form of the invention now
being described, has vertical side faces en-
gaging the sides of the slot 11 and a trans-
versely rounded lower extremity 12 the cen-
tral part of which desirably approximates
the radius of curvature R’.

It will of course be understood that in use
the dies are firmly secured in a suitable press
of such construction that relative motion can
be accorded the plunger and formers of the
male die so that as required the plunger may
be moved up and down relatively to the form.
ers and the die D, or the formers similarly
moved relative to that die and to the plunger,
or both the plunger and formers moved to.
gether as a unit relatively to the die D.

The series of operations incident to the re-
duction of the blank B to cylindrical form
and as illustrated in Figures'l to 8 will now
be described : With the formers and plunger

elevated above the die D, the blank is first .

laid on the upper surface of the latter so as
to extend symmetrically across the opening
therein as shown in Fig. 1. The plunger P
is then lowered to the position shown in F ig.

2 in- which its end is substantially tangent to :

an arc of the radius R’, that is, an are coin-
cident to the surfaces 8, 8 thus bending the
blank slightly downward to substantially the
position shown in said figure. Both the side

formers F—F and the plunger P are then :

moved downward as a unit while occupying
the relative position just describéd, to there-
by force the blank into the die D until the
parts assume the position shown in Fig. 8
in which it will be noted the blank snugly
conforms to the surfaces 8 and 4 of the die D
and corresponding surfaces of the formers,
For the next operation the side formers of the
die D” are retracted upward until their low-

er corners are above the lower die D in which :

the blank is retained by the plunger during
this movement of the formers thereby bring-
ing the parts to the position as shown in
Fig. 4 with the sides of the blank snugly con-
forming to the surfaces 3 and 4 of the female
die and its central portion extending over
the channel 1 therein and being shightly
bowed downward. With the formers stifl
raised, the plunger is then forced downward
to the limit of its posible movement thus
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bringing the central part of the blank against
the central part of the channel 1 and causing
the side portions of the blank to move oppo-
sitely inward as they fulecrum on the shoul-
ders 2, 2; the side edges of the blank are,
by this operation, moved inwardly beneath
the points 9, 9 of the formers so that as the
latter are thereafter moved down they will
engage and overlap the blank adjacent its
edges substantially as shown in Fig. 5 where-
by, as the downward movement of the form-
ers is continued, the blank is oppositely and
inwardly compressed and the portions there-

_of adjacent its side edges caused to conform

to the surfaces 10, 10 of the formers substan-
tially as indicated in Fig. 6, the blank dur-
ing “this operation bending oppositely in-
wardly about the curved lower end of the
plunger and away from the shoulders 2, 2.
When the formers have been lowered suffi-
ciently to bring the edges of the blank into
proximity with the plunger, the latter is then

- raised as shown in Fig. 7 to a position in

4)
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which when the die D’ is subsequently low-
ered to final position, the lower end of the
plunger will be substantially tangent to the
then cylindrical blank; the plunger and
formers while occupying the relative posi-
tions just described are now moved down
as a unit to final position as shown in Fig.
8 thus bringing the blank to the desired cylin-
drical form. .

It will be observed that when the blank
has assumed the position shown in Fig. 7,
the portions thereof lying adjacent its side
edges have been brought by the formers to
the desired curvature and that the central
part of the blank lying at the bottom of the
channel 1 has also been brought thereto but
that those portions of the blank lying be-
tween its properly curved central part and
its properly curved lateral portions have yet
to be brought to the desired final curvature.
Under most conditions this final shaping of
these portions of the blank is satisfactorily
effected by the movement of the male die from
the pos‘tion shown in Fig. 7 to that shown
in Fig. 8 as owing to the peculiar conforma-
tion of the dies pressure is exerted on the
blank during this movement in such a way as
to cause the blank to properly conform to the
sides of the channel 1 throughout the areas
designted as Y, Y in Fig. 7. :

However, under certain circumstances and
with certain classes of material difficulty is
sometimes encountered in effecting this result
with dies of the character of those to which T
have hitherto referred, and under these con-
ditions it may be preferred to use a plunger
of the form shown in Figs. 9 to 11 inclusive.
This plunger P, s'milarly to the plunger P,
has its lower end suitably rounded but is in-

- wardly offset on each side above that end and

05

parallel to its side faces and provided at the

upper extremity of the inwardly offset por-

3

tions with outwardly oppositely inclined
shoulders 13 against which the edges of the
blank can abut when forced thereagainst b
suitable movement of the formers F—
which, as well as the die D, are of the same
construction as that heretofore described and
thus capable of use with either form of
plunger. '

When employing a plunger P’ of the type
to which reference has just been made, the
operations incident to the forming of the
blank as illustrated in Figs. 1 to 5 inclusive

are identical to those heretofore described and

thus require no further explanation. How-

ever after the formers have been lowered suf-

ficiently to receive and slightly overlap the
edges of the blank as in Fig. 9 the plunger P’
is raised to approximately the dotted line po-

s'tion in said figure thereby bringing the in-

clined shoulders 13 opposite the edges of the
blank and both the formers and plunger are
then moved toward the die D in unison thus
causing the edges of the blank to engage the
shoulders 18 whereby, as the upper die ap-
proaches the lower, the blank is bulged out-
wardly into the areas Y, Y so as to closely
conform thereto. When the di¢, plunger and
formers as a unit have been lowered suf-
ficiently to accomplish this result as shown
in F*g. 10, the plunger is retracted to a point
at which its lower end will be tangent to the
surface of the blank at the completion of the
final operation and the plunger and formers
then moved again toward the lower dies in
unison until the blank is finally brought to
eylindrical shape as shown in Fig. 11

It ‘s thus apparent that in accordance with
my invention but a single set of dies are re-
quired for reducing the flat blank to cylin-
drical form and, further, that once the blank
has been introduced to the dies no reposition-
ing or adjustment of the blank therein is re-
quired throughout the ensu‘ng series of op-
erations so that the latter can be carried on
rapidly by the use of but a single press and
without requiring the services of operatives
for adjusting the position of the blank in
the dies or mov'ng it from one set of dies to
another. An additional and extremely im-
poriant advantage of my invention resides
in the fact that the cylindrical blanks formed
in accordance therewith have little or no tend-
ency to spring apart after removal from the
dies w'th consequent separation at the longi-
tudinal edges of the blank at the point where
the seam is to be formed by welding. This
tenderncy to spring apart and thus separate
the edges of the blank adjacent the seam
line is inherent in cylindrical pipe blanks

formed by the methods herétofore in use and :

enhances the d'fficulty of properly welding
the seam as well as increases the cost of manu-
facture through the necessity of bringing the
blank back to proper shape with its edges

in contact, or substantially in contact, before
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the weld can be made. Steel pipe blanks
formed in accordance with the present inven-
tion, however, are free from this difficulty
and are thus particularly suitable for satis-
factory welding at a minimum of expense.

I have heretofore referred more particu-

-larly to the forming-up of a flat blank in

such manner that its juxtaposed edges after
the forming-up operation is completed will
be in shutting or substantially abutting rela-
tion, but under certain conditions of pipe

-and tube manufacture it is sometimes desir-

able to have the completed blank exhibit a
space or gap of predetermined width between
said edges, blanks of this character being
frequently employed when the edges are to
be united by resistance welding or for other
purposes. This result can be readily effected

- 1n accordance with my invention by using a

plunger P’” such as is shown in Figs. 12 to
15 inclusive and to which reference will now
be made. This plunger which, save in the

. respects now to be mentioned, may be sim-

ilar to the plunger P or to the plunger P’
hitherto described, is provided with a central

longitudinally extending slot 15 extending

the full length of the plunger and upwardly
and inwardly directed from its lowest point
and spaced equidistantly from its side faces.

© Within this slot is disposed a tongue 16 so

o

40

arranged as to be vertically slidable in the
slot and of such height that when pushed
upwardly into the slot it will be completely
housed tgerein with its upper edge abutting
or substantially abutting the bottom of the
slot and its lower edge 16’ lying coincident
with the lower end surface of the plunger to
which the lower edge of the tongue desirably
conforms. For supporting the tongue in the
plunger in such manner that it can move

freely in the slot, a plurality of pins 17 are.

extended transversely through the plunger
at longitudinally spaced intervals and
through correspondingly spaced vertical slots
18 formed in the tongue and of such length
that the tongue can drop by gravity to a

‘position, as shown in Figs. 13 and 14, in

which it projects for a short distance below
the curved end of the plunger.

The operations incident to the forming-up
of the blank when using a plunger P of
the character of that just described are exact-
ly similar to those to which reference has
heretofore been made and thus require only
a brief mention. From an inspection of Fig.

12 it will be apparent that throughout the-

series of operations whenever the plunger is
forced down against the blank, the tongue 16
will be correspondingly forced up into the
slot and the lower end of the plunger will
therefore operate on the blank in the same
way as if the plunger were of either of the
type P or P’.  When the plunger is retracted
relatively to the side formers, however, or
otherwise moved upwardly away from the

1,879,077

blank, the tongue will drop down so as to
project below the end of the plunger as shown
in Figs. 13 and 14 with the result that in the
final forming operations, as illustrated by

-said figures, the edges of the blank are

brought into abutting engagement with the
sides of the tongue and thus kept apart for
a distance equal to the thickness of the tongue
instead of being allowed to come together as
when a plunger devoid of the tongue is uti-
lized. Thus at the conclusion of the forming-
up process the completed blank exhibits a
space or gap between its juxtaposed edges
corresponding or substantially corresponding
to the thickness of the tongue and as blanks
formed with this gap in accordance with my
invention have little or no tendency to spring
apart after being removed from the dies the
width of the gap remains substantially con-
stant indefinitely, just as the edges of the
blank remain in engagement or substantially
in engagement after the blank is removed

from the dies when a plunger unprovided -

with the gap forming tongue is employed.
The tongue 16 may be either continuous
throughout the length of the plunger, as
shown in Fig. 15, or it may be made in a
plurality of short longitudinally separated
sections 16”” as shown in Fig. 16 in which
case each section is supported by the pins 17
or other convenient means so it can move up
and down in the plunger as required. Of

_course under these conditions all of the

tongue sections move simultaneously relative
to the plunger when the latter is raised or
lowered. '

- It will thus be understood that the present
inyention contemplates both the formation of
tubular blanks in which the juxtaposed edges
are in abutting or substantially abutting en-
gagement as well as blanks in which the said
edges are separated by a gap or space and,
consequently, that terms such as cylindrical,
substantially cylindrical, or the like as herein
em;;)loyed for convenience of description are
to be understood as including both of said
forms.

While I have herein described with con-
siderable particularity both the specific
shape of the dies and the series of operations
therewith which I prefer to employ in the
practical performance of my invention, I do
not thereby desire or intend to confine myself
solely thereto as slight variations may be
made, if desired, in the conformation of the
dies as well as modifications in the series of
operations incident to their use without de-
parting from the spirii and scope of the in-
vention as defined in the appended claims,

Having thus described my invention, I
claim and desire to protect by Letters Patent
of the United States:—

1. The method of reducing a flat blank
to hollow cylindrical cross-section by means
of a die having relatively movable mémbers,
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which comprises the steps of first position-
ing the blank in the die and then, by manip-
ulation of the members of the die, curving
the blank transversely from one side edge to
the other, then drawing the side edges of
the blank inwardly toward each other, then
bulging the blank outwardly in opposite di-
rections to bring a portion of the blank to
substantially semi-cylindrical cross-section
and finally forming the rest of the blank to
substantially similar cross-section.

9. The method of reducing a flat blank to’
hollow cylindrical cross-section by means of

a die having relatively movable members,
which comprises the steps of first positioning
the blank in the die and then, by progressive
manipulation of the members of the die, sym-
metrically curving the blank transversely
from one side edge to the other, then draw-
ing the side edges of the blank symmetrically
inwardly toward each other, then symmetri-
cally bulging the blank outwardly in oppo-
site directions to bring a portion of the blank
to substantially semi-cylindrical cross-section

and finally forming the rest of the blank to

substantially similar cross-section.

3. The method of reducing an elongated
flat blank to hollow cylindrical cross-section
by progressive operations in a die having
relatively movable members and without re-
moving the blank therefrom, which comprises
the steps of first positioning the blank in
the die, then by relative movement of the
members of the die first slightly dishing the
blank at its center, then curving the blank
transversely from one side edge to the other,
then drawing the side edges of the blank in-
wardly toward each other, then bulging the
blank outwardly in opposite directions to
bring a portion of the blank to substantially
semi-cylindrical cross-section  and finally
forming the rest of the blank to substantially
similar cross-section. '

4. The method of reducing a blank to hol-
low cross section which comprises the steps

-of positioning the blank in a die having rel-

atively movable members and then, without
removing the blank from the die, by manip-
ulation of said members bending the edges
of the blank, then by further manipulation
forcing a member of the die into the blank,
withdrawing it therefrom and finally form-
ing the blank to the desired cross section.

5. The method of die forming a cylindrical
pipe which comprises the steps of position-
ing a flat blank in a die comprising relatively
movable members, then by manipulation of
said members bending said blank to a form
in which said blank embraces a portion of
one of the members, removing said portion
from the blank, then, by further manipula-
tion of the members, reducing the blank to
substantially cylindrical form and thereafter
removing the pipe from the die. -

6. The method of reducing a flat blank to .

8

hollow cylindrical cross section, which com-
prises the steps of positioning the blank in
a die having relatively movable members,
and then by manipulation of said members
while in engagement respectively with oppo--
site faces of the blank first bending the blank
transversely and symmetrically with respect

‘to its longitudinal center line and thereafter,

without removing the blank from the die, re-
ducing the blank to desired cylindrical form
while said members are engaged with one’
of said faces, the interior of the blank upon
completion of said reduction being unoccu-
pied by any of said members.

7. The method of reducing a flat blank to
hollow cylindrical cross section, which com-
prises the steps of positioning the blank in
a die having relatively movable .members,
then moving certain of said members while
in engagement with one face of the blank
relatively to another of said members while
in engagement with the opposite face thereof

70
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to curve the blank transversely from one,side

edge to the other-and symmetrically with re- .

spect to its lon%itudinal center line, then dis-
engaging said

said first mentioned face and successively ef-
fecting engagement thereof with said op-
posite face without removing the blank from
the die and progressively moving said mem-
bers to transform the shape of the blank until
it is reduced to the desired cylindrical form,
the interior of the blank being unoccupied

by any of said members upon completion of

said reduction.

8. The method of forming a cylindrical
pipe blank which comprises the steps of posi-
tioning a flat blank in a die having relatively
movable members, effecting relative recipro-
cation between the members of the-die in a
plane substantially normal to the plane of
the blank to thereby initially curve the blank
transversely, then bend the blank simultane-
ously adjacent its longitudinal edges and
thereafter adjacent its longitudinal center
line and finally reduce the blank to desired
cylindrical form without removing the blank
from the die. .

9. A die for reducing a flat blank to hol-
low cylindrical cross-section, comprising a
female member having a central longitudinal-
ly extending channel of substantially semi-
circular cross-section and curved surfaces ex-
tending oppositely outward from the edges
of said channel to the upper face of the die,
and a male member comprising separate ele-
ments, one of said elements having curved
surfaces substantially conforming to said
curved surfaces of the femaie member and
the other element being adapted to enter the
channel in said female member and opera-
tively relatively movable with respect to the
first element. -

10. A die for reducing a flat blank to-hol- .
low cylindrical cross-section, comprising a

90
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female member having a central longitudi-
nally extending channel of substantially
semi-circular cross-section and curved sur-
faces extending oppositely outward from the

edges thereof to the upper face of the die, -

and a male member comprising side formers
having curved surfaces substantially con-
forming to said curved surfaces of the female
member and a central plunger relatively mov-
able with respect to the side formers and
adapted to enter the central channel of the
female member.

11. A die for reducing a flat blank to hol-
low cylindrical cross-section, comprising a
female member having a central longitudinal-
ly extending channel of substantially semi-
circular cross-section and curved surfaces ex-
tending oppositely outward from the edges
thereof to the upper face of the die, and a
male member comprising side formers hav-
ing oppositely curved surfaces respectively
adapted to cooperate with said curved sur-
faces of the female member and other curved
surfaces respectively extending oppositely in-
wardly from said first mentioned curved sur-
faces and a central plunger disposed between
said last mentioned curved surfaces and rel-
atively movable with respect to the side for-
mers. ’

12. A die for reducing a flat blank to hol-
low cylindrical cross-section, comprising a
female member having a central longitudinal-

ly extending channel of substantially semi-

circular cross-section and curved surfaces ex-
tending oppositely outward from the edges
thereof to the upper face of the die, and
a male member comprising a central plunger
adapted to entér the channel in the female
die and members disposed on opposite sides
of said plunger and each provided with a
curved surface substantially conforming to
the adjacent curved surfaces of the female
die and an inwardly curved surface of a

* radius conforming to that of the channel ex-

60

65

tending from each first mentioned curved sur-
face to the adjacent side of the plunger.

13. A die for reducing a flat blank to hol-
low cylindrical cross-section, comprising a
female member having a central longitu-
dinally extending channel of substantially
semi-circular cross-section and ciirved sur-
faces extending oppositely outward from the
edges thereof to the upper face of the die,
and a male member adapted to enter the fe-
male member and comprising relatively mov-
able elements respectively provided with
curved surfaces adapted tocooperate with the
corresponding subjacent curved surfaces of
the female die during the operation of form-
ing the blank. _

14. A die for reducing a flat blank to hol-
low cylindrical cross-section, comprising a
female member having a central longitudi-
nally extending channel of substantially
semi-circular cross-section and curved sur-

1,879,077

faces extending oppositely outward from the
edges thereof to the upper face of the die, and
a male member comprising a central plunger
aligned with the channel in the female die and

adapted to enter thereinto, and side formers -

disposed on opposite sides of the plunger
each provided with a curved surface sub-
stantially conforming to the curved surface
of the female die aligned therewith and an in-
wardly curved surface of radius correspond-
ing to that of said channel substantially ex-
tending from the extremity of the adjacent
first-mentioned curved surface to the adja-
cent face of the plunger, the plunger being
relatively movable with respect to the side
formers and both side formers and plunger
being operatively relatively movable with re-
spect to the female die.

15. A die for reducing a flat blank to hol-
low cylindrical cross-section, comprising a fe-
male member having a central longitudinally
extending channel of substantially semi-cir-
cular cross-section and curved surfaces ex-
tending oppositely outward from the edges
thereot to the upper face of the die, and a
male member comprising side formers and a
plunger disposed therebetween and relatively
movable with respect thereto, the side faces
of the plunger adjacent its operating end
being oppositely inwardly offset.

16. A die for reducing a flat blank to hol-
low cylindrical cross-section, comprising a
female member having a central longitudi-
nally extending channel of substantially semi-
circular cross-section and curved surfaces ex-
tending oppositely outward from the edges
thereof to the upper face of the die, and a
male member comprising side formers adapt-
ed to cooperate with the curved surfaces of
the female die and a central plunger relative-
ly movahle with respect thereto and having
parallel side faces in slidable engagement
with the formers; the sides of the plunger
adjacent its operative end being inwardly oft-
set, and oppositely outwardly inclined shoul-
ders respectively extending between said off-
set portions and the side faces of the plunger.

17. A die comprising a female member
having a central longitudinally extending
channel and a male member comprising rela-
tively movable elements arranged for relative
reciprocation to and fro while forming the
blank one within the other and cooperable
with the female member to progressively re-
duce to hollow substantially cylindrical form
a flat blank disposed thereon.

18. A die for forming a pipe blank, com-
prising a female member provided with a
substantially semi-cylindrical channel and
curved surfaces extending oppositely out-
ward from the edges thereof and a male mem-
ber adapted to-enter the female member to
thereby bend the edges of a blank disposed
thereon and comprising side formers and a
plunger disposed centrally thereof and rela-
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tively movable with respect thereto, said
plunger being operative when in one position
to space the edges of the blank while the
blank is being acted on by the side formers
and operative when moved with the side
formers towards another position to effect in-
timate engagement between said edges.

In witness whereof I have hereunto set my
hand this 4th day of March, 1929.

CARL CARLSEN.




