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To all whom it may concermn:
BeitknownthatI, FERDINAND DIECKMANN,

a citizen of the United States, residing at Cin-

cinnati, in the county of Hamilton and State
5 of Ohio, haveinvented certain new and useful
Improvements in Elbow-Forming Machinery;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same. . ‘

My invention relates to improvements in
machinery for forming sheet-metal elbows.

One object is to provide improved machin-
ery for forming sheet-metal elbows.

Another object is to provide improved ma-
chinery whereby flat erimped sheet-metal el-
bows may be produced.

Another object is to form the elbows with
as little straining or stretching of the metal
as possible.

My invention also consists in certain de-
tails of form and combination, all of which
will be more fully set forth in the description
of the accompanying drawings, in which—

Figunrelisacentral verticalsection through
the crimping-machine, showing an elbow in
the act of being formed. Fig. 2isa side ele-
vation of one of the crimping-jaws. Fig. 3
is a front elevation, partly in section, of the
same and also with thespreader removed and
showing the mandrel in section. Fig. 4isa
plan view of the opposite crimping-jaw and
its operating-levers. Fig. 5 is a plan view of
the spreader. Fig. 6isa perspective view of
a finished elbow.

The machine comprises a tube or mandrel
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A, over which the sheet-metal tube or blank

B, out of which the elbow is to be formed, is
placed. This blank isfed forward in a step-
by-step movement by means of a collar C,
which may befed forward by means of a le-
ver or in any approved manner. At the for-
ward end of the mandrel are located a pair
of crimping-jaws D E. The jaw D, whichis
preferably in the form of a heavy split ring,
ig adapted to clamp the blank upon the man-
. drel, as well as to serve as one of the erimp-
ing-jaws. T representsa spreader the fane-
tion of which is to increase the diameter of
the blank at the point where it is desired

toform a erimp preparatory thereto. This
spreader may be formed in any one of several
different ways, depending upon the size of
elbow it is desired to make, and I do not wish

to limit myself to the particular formation.

thereof. Asshown in the drawings, itis com-
posed of the several sections 1 2 3 4, which
are supported and held in place by means of
the spring-rods 5, attached at their opposite
ends to the head G. In order to spread the

"sections of the spreader, I provide a draw-bar

H, having a wedge-shaped head H', which

when drawn into the central opening between

the sections of the spreader separates them,
as indicated in dotted line, Fig. 5, and in-
creases the diameter of the blank, as shown
at I, Fig. 1. J represents a lever for operat-
ing the draw-bar. As soon as the draw-bar
is retracted thespring-arms 5 return the sec-
tions to their normal positions.

The crimping-jaw K is divided, preferably
vertically, into two sections K L, which are
capable of being drawn apart, as indicated in
dotted line, Fig. 4, by means of levers M,
which pivot to the ends of .the hinge-bolt N.
Within the jaw E and hinged or otherwise se-
cured to the spreader to hold it in place is a
ring (or it may be a solid head) O, between
which and the jaw E the blank can be clamped,

first, in order to bring the two jaws D E to-

gether to telescope the metal of the blank to
form the crimps I', and, second, after being
opened and -taking a new bite this clamp
serves to press the previously-formed erimp
down tightly upon the face of the blank, as
shown in Fig. 1. The jaw D and the two sec-
tions of the jaw E are preferably hinged to-
gether by means of the ears P P',encircling the
hinge-bolt N. T also provide rcom between
the ears P on the jaw D for the lateral move-
ment of the ears P’, so that the sections K L
may be separated.

R represents levers for forcing the jaws D
E toward each other. It will be noted that

the meeting faces of the jaws are beveled, so
that the jaw D overhangs the opposite jaw,
and that by this means I am more readily en-
abled to telescope the metal to form the erimps
without projecting it vertically from the face
of the blank to any considerable extent, and
thereby prevent the breaking of the metal
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alongthe crimps, due to the pxcessive stretch-

ing of the metal at this point, as is common
with other elbows. o

The jaw E may be formed of more than
two sections, if desired.

I have shown the jaw D constructed in the
form of a split ring, the meeting edges of
which are adapted to be drawn together by
means of a link S, one end of which pivots
on the bolt §', while the other end engages
the eccentric shaft T, which is rotated by the
crank-arm U and pitman U'. Other suitable
mechanism may, however, be employed for
clamping this jaw in place of that shown. =

The mode of operation is as follows: A

blank in the form of a tube of sheet metal is -

placed on the mandrel A and fed up to the
position at which the first crimp is to be
formed by means of the collar C. The jaw
Disthenclamped upon theblank. Thedraw-
bar H is operated to separate the sections of
the spreader, and thereby increase the diam-
eter of the blank at the point at which the
crimp is to be formed. The sections K L of
the jaw E are closed upon the blank and
clamped upon the ring or head O. Then the
jaw K is forced toward the jaw D, telescop-
ing the metal of the blank where its diam-
eter has been increased by the spreader until
the faces of the jaws D E nearly meet. The
jaws D E are then unclamped and the blank
fed forward, after which the jaw D is again
clamped upon the blank, while the sections
of the jaw E are opened and then clamped
over the crimp or fold I', previoualy formed,
and thereby forece this previously-formed
crimp down upon the face of the blank. The
operation of forming the second erimp is then
proceeded with, as beforé described. As
many erimps are successively formed as re-
quired togive theelbow the desired curvature.

It will be noted that either a small orlarge
crimp may be formed, since it requires but
little, if any, more vertical projection to form
a large crimp than a small one, depending
upon the opening between the jaws D E, and
that these crimps may be placed close to each
other or not, depending upon the extent to
which the blank is fed forward by the collar
C. Thaus large erimps may be formed so close
to each other as to cause one erimp to over-
lap the other, or small erimps may be formed
either close to each other or at considerable
distances apart, which isof great utility and
is not practical with the machinery hereto-
fore in use. :

Mechanisin of various styles may be em-
ployed to feed the blank forward, to operate

" the spreader, and to effect the movements of
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the crimping and clamping jaws.

stance, these several movements may be suc-
cessively and automatically performed by
power-driven mechanism, or these several
movements may be successively effected by
hand. The different sizes of elbows require
modificationsin the transmitting mechanism,
and I therefore do not wish to limit myself to

For in-
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any particular mechanism for effecting the -

movements of the above-mentioned essential
parts of my mechanism:. o

Having described my invention, what I
claim is—

1. In an elbow-forming machine, a pair of
crimping-jaws having counterpart beveled
faces, each jaw adapted to be clamped upon
the blank and then moved toward each other
to telescope the metal of the blank to form a
erimp.

2. In an elbow-forming machine, a pair of
jaws having counterpart beveled faces, each
adapted to clamp and hold the blank; a
spreader adapted to increase the diameter of
the blank between the jaws; and means for
forcing the jaws toward each other to tele-
scope the metal of the blank to form the crimp.

3. In an elbow-forming machine, a pair of

jaws, each adapted to clamp and hold the.

blank, and having their adjacent faces bev-
eled; a spreader adapted to increase the di-
ameter of the blank between the jaws; and
means for foreing the jaws toward each other
to telescope the metal of the blank to form
the erimps. -

4. In an elbow-forming machine, a pair of
jaws having counterpart beveled faces, each
adapted to clamp and hold the blank; a
spreader adapted to increase the diameter of
the blank between the jaws; and means for
forcing the jaws toward each other to form
the erimp, one of said jaws being formed in
sections adapted to be opened and then
clamped upon the previously-formed crimp,
substantially as specified. '

5. In an elbow-forming machine, a pair of
jaws, each having their adjacent faces bev-
eled and adapted to move toward and from
each other to form the crimps; a spreader
adapted to increase the diameter of the blank
between the jaws, one of said jaws being
formed of sections adapted to be opened for
the introduetion of the previously-formed
crimp, substantially as specified.

6. In an elbow-forming machine, a clamp-
ing-jaw adapted to clamp and hold the blank;
a spreader adapted to increase the diameter
of the blank in front of the clamping-jaw;
and a jaw hinged to the clamping-jaw, adapt-
ed to clamp the blank and to be forced toward
the clamping-jaw said jaws having cobperat-
ing beveled faces to telescope the metal of
the blank to form the erimp.

7. In an elbow-forming wachine, a clamp-
ing-jaw adapted to clamp and hold the blank
in place; a spreader located within the blank
and adapted to increase the diameter of the
blank in front of the clamping-jaw; a ring
within the blank in front of the spreader; and
a jaw hinged to the clamping-jawand adapted
to clamp the blank, and to be forced toward
the clamping-jaw to telescope the metal of the
blank to form the crimps, substantially as
gpecified.

8. In an elbow-forming machine, a clamp-
ing-jaw adapted to clamp and hold the blank;
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a spreader adapted to increase the diameter
of the blank at the point where the crimp is
to be formed; and a jaw having a beveled
face, adapted to clamp the blank, and to be
forced toward the opposite jaw to telescope
the metal of the blank to form the crimp.

- 9. In an elbow-forming machine, the com-
bination with a mandrel of a clamping-jaw
adapted toclamptheblank upon the mandrel;
and a jaw having a beveled face and adapted
to move toward and from the clamping-jaw
and having means for clamping the blank,
substantially as specified.

10. In an elbow-forming machine, a man-
drel adapted to support the blank; a jaw hav-
ing a beveled face and adapted to clamp the
blank upon the mandrel; and a divided jaw
having a beveled face, and adapted to move
toward and from the opposite orclamping jaw.

11. In an elbow-forming machine, a man-
drel adapted tosupport the blank, a clamping-
jaw adapted to clamp the blank upon the
mandrel and having a recess in its face; a
spreader adapted to increase the diameter of
the blank at the point where the crimp is to
be formed, and a clamping-jaw movable rela-
tive to said first clamping-jaw, and having a
beveled face. :

12. In an elbow-forming machine, two sets
of clamping-jaws for gripping the pipe,means
for moving said jaws toward each other, the
faces of said jaws being so shaped that such
motion will cause the metal of one side of the
blank to be telescoped to form a crimp, sub-
stantially as described.

13. In an elbow-forming machine, & man-
drel; a clamping-jaw adapted to clamp the
blank upon the mandrel and having a recess
initsface; a spreaderlocated within the blank
and adapted to increase the diameter of the
blank in front of the clamping-jaw; aring at-
tached to the spreader on the opposite side
from the mandrel; and a jaw having a bev-
eled face, adapted to clamp the blank upon
the ring, and to be moved toward the clamp-
ing-jaw to form the crimp.

14. In an elbow-forming machine, a pair of
crimping - jaws having counterpart beveled
faces, each jaw adapted to be clamped upon
the blank and then moved toward each other
to telescope the metal of the blank to form a
crimp, one of said jaws being divided into
sections so as to be subsequently clamped
upon the outside of the crimp to force it down
upon the blank.

15. In an elbow-forming machine, a man-
drel; a clamping-jaw adapted to clamp the
blank upon the mandrel; a spreader adapted
to increase the diameter of the blank in front
of the clamping-jaw; a jaw adapted foclamp
the blank in front of the clamping-jaw, and
to be forced toward the clamping-jaw the
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faces of said jaws being so shaped as to tel-
escope the metal of the blank to form the
crimps.

16. In an elbow-forming machine, a man-
drel adapted to support the blank; means
for feeding the blank forward on the man-
drel; a jaw adapted to clamp the blank upon
the mandrel; a spreader adapted to increase
the diameter of the blank in front of the
clamping-jaw, aringattached to the spreader;
a jaw adapted to clamp the blank upon the
ring, and to be moved toward the clamping-
jaw to telescope the metal of the blank to
form the crimps, substantially as specified.

17. In an elbow-forming machine, a man-
drel adapted to support the blank; means
for feeding the blank forward on the man-
drel; aclamping-jaw adapted to clamp the
blank upon the mandrel; aspreader adapted
to increase the diameter of the blank in front
of the clamping-jaw; a ring within the blank
in front of the spreader, and a jaw adapted
to elamp the blank upon the ring, and to be
moved toward the clamping-jaw to telescope
the metal of the blank to form the crimps;
said jaw being formed of sections, and adapt-
ed to be opened and then clamped upon the
previously - formed crimp, substantially as
specified.

18. In an elbow-forming machine, a man-
drel adapted to support the blank; means
for feeding the blank forward thereon; a
clamping-jaw adapted to clamp the blank
upon the mandrel and having a recess in its
face; a spreader adapted to increase the di-
ameter of the blank in front of the clamping-
jaw; a ring or head within the blank in front
of the spreader; and a jaw formed of sec-
tions adapted to clamp the blank upon the
ring or head, said jaw having a beveled face,
and adapted to be moved toward the clamp-
ing-jaw to telescope the metal of the blank
toform the erimps, substantially as specified.

. 19. In an elbow-forming machine, a man-
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drel adapted to support the blank; means

for feeding the blank thereon; a clamping-
jaw adapted to clamp the blank upon the
mandrel; a spreader located within the blank
and adapted to increase the diameter of the
blank in front of the clamping-jaw; a ring
located within the blank in front of the
spreader; a jaw formed of sections and adapt-
ed to clamp the blank upon the ring; said
jaws being beveled upon their adjacent faces,
substantially as specified. .

In testimony whereof I have afiixed my
signature in presence of two witnesses.

FERDINAND DIECKMANN.

‘Witnesses:
Jos. J.-SCHORR,
C. W. MiLEs.
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