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Fig. 11 is a side elevation of the finished

This invention relates to the manufacture
of pressed metal pipe fittings, such as steel

~ elbows, and relates particularly to the con-
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struction and method of operation of dies for

closing such a fitting or elbow to the desired

shape of the finished article. )

It is one object of my invention to pro-
vide novel and improved dies for such pur-
poses, so designed and constructed that the
closing operation may be effectively per-
formed and that the desired shape of the
finished article may be accurately attained.

‘A further object of my invention is to pro-
vide an improved method of closing a pressed
metal fitting or elbow, by which method the
desired final contour is most effectively at-
tained. s

My invention further relates to arrange-
ments and combinations of parts which will
be hereinafter described and more particu-
larly pointed out in the appended claims.

A preferred construction of my improved
dies and the preferred method of operation
thereof are illustrated in the drawings in
which

Fig. 1 is a side elevation of my improved
dies in closed position; -

Fig. 2 is a transverse sectional elevation
thereof, taken along the line 2—2 in Fig. 1;

Fig. 3 is a longitudinal sectional elevation
of the dies in the open position which they
occupy at the beginning of an operative move-
ment thereof; '

Fig. 4 is a transverse sectional view, taken
along the line 4—4 in Fig. 3;

Fig. 5 is a sectional view similar to Fig. 3,
but showing the dies partially closed; -

Fig. 6 is a detail sectional view, similar to .

Fig. 4, and taken along the line 6—6 in Fig. 5;
Fig. 7 is a side elevation of the U-shaped
blank from which the finished elbow is
formed; : '
Fig. 8 is a transverse section thereof; taken
along the line 8—8 in Fig. 7;
Fig. 9 is a plan view of the blank when
partially closed as indicated in Figs. 5 and 6;
Fig. 10 is a transverse sectional elevation
of the blank, taken along the line 10—10 in
Fig. 9;

elbow, and

Tig. 12 is a transverse sectional elevation
thereof, taken along the line 12—12 in Fig. 11.

Referring to the drawings, my improved
dies are designed to act upon a partially
formed fitting or elbow having the gen-
eral form of the U-shaped blank B indi-
cated in Figs. 7 and 8, with the curved outer
or convex portion substantially conforming
to the outline of the finished elbow, and with
the side portions. extending upward in sub-
stantially parallel relation and having their
upper edges trimmed to a predetermined out-
line and preferably beveled outwardly, as in-
dicated in Fig. 8. ‘

My improved dies are designed to trans-

form the partially formed elbow or blank

B indicated in Figs. 7 and 8 to the finished
elbow E indicated in Figs. 11 and 12, with

. the beveled upper edge portions bent inward.

to abutting relation and thus providing a
V-shaped depression at the line of contact of

‘the edges, which depression is later filled with

molten metal to form an
joint. ‘

- For closing the elbow, I have provided an
upper die 20 and a lower die 22. In trans-
verse section, the upper die presents a con-
cave operative portion 24 (Fig. 4) and out-
wardly. and downwardly beveled edge por-
tions 26. In longitudinal section, the die
20 is shown to be rounded or convex at its
lowest portion 28 and preferably substan-
tially straight and tangential at its outer
end portions 29, said end portions being ex-
tended a substantial distance beyond the mid-
dle convex portion 28.

Similarly, the lower die 22 shows in eross
section a concave middle portion 30 and out-
wardly and downwardly beveled side por-
tions 82. S

In the longitudinal section, the central por-
tion of the die is concave. as indicated at 34,
said concave portion merging into substan-
tially straight or tangential portions 36 at
each end of the die. )

Tt thus appears that the operative or form-
ing portion of the upper die is concave trans-
versely but convex longitudinally, while the

exceptionally strong
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corresponding portion of the lower die is
concave both transversely and longitudinally.
- When using my improved dies, I place the
U-shaped blank B in the lower die, as indi-

cated in Figs. 3 and 4. Tt will be noted that

the outer curved portion of the blank B, is
so formed that it fits accurately in the die 22.
I then cause cylindrical plugs 40 to be placed
at the two outer ends of the blank B. These
plugs are provided with handles 41 and are
commonly held in position by the operator.

It will be noted that the upper edges of
the blank B are more sharply curved than
the engaging portions of the upper die 20,
as a result of which the die 20 engages the ex-
treme end portions 42 of the blank before it
engages the middle portion 44, and the en-
gagement is thereafter progressive toward
the longitudinal center of the blank.

As a result of this progressive engagement,
the end portions 42 are bent inward, as in-
dicated in Figs. 5, 6, 10 and 11, before the
middle portion 44.is displaced from its up-
right position. The closing movement 1s
thereafter progressive from the ends toward
the center. ‘

The locus of movement of the end portions
is determined by the plugs 40, which con-

.strain the end portions to conform to a true

circular section. It is found by actual test
that when the end portions are thus bent to
true circular section in advance of the bend-
ing of the middle portions of the blank, the
middle portions will follow the curvature es-

tablished by the end portions and will them-.

selves conform to a true circular section,
without the necessity of providing plugs or
formers except at the two ends of the blank.

This progressive closing action of the dies
from the ends toward the center is very pro-
nounced and is an extremely important part
of my invention, as otherwise the middle por-
tion of the elbow would be distorted before

‘the plugs in the end portions had established

a true circular section.

In Figs. 1 and 2, the dies are shown in close
contact, with the blank B entirely closed and
forming a finished elbow E.

The downwardly beveled side portions 26
of the upper die are useful in centering the
blank B and in bending the upper edges of
the blank inward, if the blank is of slightly

- greater width than the concave portion 24 of

the upper die. The inclined portions 32 of

the lower die perform no direct function in :

guiding or bending the blank, but are cut
away partly for clearance and partly to form
guides for the upper die: When the dies ap-
proach their extreme closed position, as indi-
cated in Fig. 2, the inclined portions 26 of the

upper die engage the inclined portions 32 of
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metal elbows, certain features of the inven-
tion are capable of more general applica-
tion. :

Having thus described my invention and
the advantages thereof, I do not wish to be
limited to the details herein described, other-
wise than as set forth in the claims, but what
I claim is:—

1. Dies for closing blanks for pressed metal
articles comprising a first die having a blank-
engaging portion concave transversely and
substantially convex longitudinally, and a
second die substantially concave both trans-
versely and longitudinally, said first die hav-
ing guiding portions extending along each
side of said curved portion and inclined out-
wardly therefrom.

2. Dies for closing blanks for pressed metal
articles comprising a first die having a blank-
engaging portion concave transversely and
substantially convex longitudinally, and a
second die substantially concave both trans-
versely and longitudinally, said first die hav-
ing guiding portions extending along each
side of said curved portion and inclined out-
wardly therefrom, said second die having
correspondingly inclined portions cut away
at both sides of its curved portion.

3. The method of closing a pressed metal
elbow which consists in providing a blank U-
shaped in cross section engaging the extreme
end portions of the sides of said blank first,
bending said end portions toward each other
to predetermined sections, engaging the inter-
mediate portions of the sides of said blank
progressively toward the middle of said
blank, and bending said intermediate por-
tions inward to the sections established by
said end portions. : :

- 4. The method of closing a pressed metal
elbow which consists in providing a blank
U-shaped in cross section, positioning circu-
lar plugs at the ends of said blank, causing
dies to close the ends of said blank about said
plugs, and progressively closing the inter-
mediate portions of said elbow, working from
the ends toward the longitudinal center of
said blank. : '

In testimony whereof I have hereunto af-

fixed my signature. : .
HJALMAR G. CARLSON.

the lower die and are guided transversely to

center the upper die 20 over the lower die 22.
While I have described my invention as

&5 particularly adapted to the closing of sheet
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