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To all whom it may concern:

Be 1t known that I, ApoLr DiecKMANN, a
citizen of the United States, residing at
Cincinnati, in the county of Hamilton and
State of Ohio, have invented certain new
and useful Improvements in Sheet-Metal-
Elbow Machines, of which the following is
a specification.

My invention relates to improvements in
sheet metal elbow machinery.

One of its objects is to provide an im-
proved machine in which elbows of cross-
sectional pattern other than cylindrical can
be formed at a single operation.

Another object is to provide a machine in

which the sheet metal of the elbows is not

- unnecessarily strained or liable to be frac-

tured during the formation of the elbow.
The invention further consists in certain
details of form, combination and arrange-
ment, all of which will be more fully set
forth in the description of the accompany-
1ng drawings, in which : o
Figure 1 is a longitudinal vertical section

through my improved machine. Fig.2isan

end view of the stationary mandrel and

sheet metal tube illustrating a modified

means of clamping the tube upon the man-
drel. Fig. 3 1s a detail plan view of the
crimp former detached. Iig. 4 is a detail
side elevation of the free end of the sta-
tionary mandrel detached. Fig. 5 is a per-
spective view of the movable mandrel de-
tached. Fig. 6 is a detail view of one of
the clamping and shaping jaws opposite the
movable mandrel. Fig. 7 1s an end view of

- the movable mandrel and its clamping jaws
- and actuating mechanism detached.

- In the accompanying drawings 2 repre-
sents the base or frame to which is secured
a hollow cylinder or mandrel 3. The free
end of the mandrel is terminated at right
angles to its axis and provided with a pro-

- Jecting hook or key 4. A collar 5 is adapt-

- which there may be any desired number are

ed to slide along the exterior of the mandrel
and serves to reed the sheet metal 8 from

~which the elbow is being formed toward the

free end of the mandrel step by step de-
pending upon the number of crimps to be
formed and their distance apart. =~

At the forward or free end of the man-
drel 31s provided a crimp lifter comprising
a series of segments 7, 8, 9, 10, of circular
outline and preferably beveled or V-shaped
in cross section. The segments 7 to 10 of

of a rod 12 which is adapted by means of a
lever 18 hinged to the frame 2 to be moved
endwise within the mandrel 3 to spread the
segments 7 to 10 of the crimp lifter as indi-
cated in Fig. 3, the segment 10 remaining
stationary while the remaining segments
move radially. The segments are prefer-
ably secured together by means of a disk or
plate 14 to which they are attached by
screws and slotted openings, so that when
the wedge is retracted the segments will
move toward each other by gravity. The
segments may be drawn toward each other
however by the action of springs if desired.

As 1llustrated in TFig. 1 a series of radi-
ally movable clamping jaws 15 are arranged
to clamp the sheet metal blank upon the
free end of the mandrel, said jaws belng
connected by ways or sliding connections to
a ring 16 carried by the frame 2, so as to
move 1n a radial direction to and from the
mandrel, and also connected to said rings
by means of toggle links 17, 18 connected
by pivot pins 19, 20, 21. A ring 22 sliding
within the ring 16 serves to move the pivot
pins of the toggle links of the several jaws
to the right or left and thus move the jaws
15 to or from the mandrel. The face 23 of
the jaws 15, except on the under side, over-
hang the free end of the mandrel and are
beveled. The ring 22 may be shifted to
open. and close the jaws by a variety of
mechanisms, as shown in Fig. 1 it is shifted
by means of a worm wheel segment 24 car-
ried by ring 22, which engages a worm 25,
journaled to frame 2. The jaws 15 when

closed preferably completely encircle the

mandrel. In the modification Fig. 2,a split
ring 26 1s substituted for the radially mov-
Ing jaws to clamp the blank upon the sta-
tionary mandrel. The meeting faces of the
split ring are drawn together by means of a
Iink 27 and an eccentric 28. |

~Supported upon the hook or key 4 is a
tilting or movable mandrel 29, the exterior
of which is.shaped wholly or partly to cor-
respond to the cross sectional pattern desired
in the finished elbow, as for mstance, corru-

| gated, or octagonal. The movable mandrel

rides upon key 4, and forms a fulerum or

~center 30 by the abutment of the lower edge

of the mandrel 29 against the end of the sta-
tionary mandrel, and upon which fulerum
the mandrel 29 tilts or swings. The mandrel

- assembled about the wedge shaped head 11 .
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leaving a wedge shaped opening at the top
to permit the tilting of the movable mandrel
toward the stationary mandrel. The for-
ward end of the movable mandrel 1s also re-
cessed to provide room for the crimp lifter.

A ring 31 encircles the movable mandrel
and is pivotally attached In line with the
centor 80 either to the ring 16 or by brackets

to the frame 2, so that the ring 31 will also

swing upon the center 30. Slidably attached
to the ring 31 are a series of clamping jaws
32, which are adapted to move radially to
and from the movable mandrel to clamp the
sheet metal of the partly formed elbow there-
to. The faces of the jaws 32 which press
against the mandrel 29 are shaped to a sub-
stantial counterpart of said mandrel so as in
conjunction with said mandrel to impress

the desired longitudinal or cross sectional

pattern upon the elbow. The jaws 32 are re-
spectively connected to the ring 31 by means

of toggle links 33, 34, and pivot pins 35,

36, 37. A ring 38 sliding relative to ring 31
serves to simultaneously shift the central
pivot pins of the toggle links of the re-
spective jaws 32 to move said jaws to or
from the mandrel 29. The faces 39 of the
jaws 82 at the top and sides are beveled to
correspond to the bevel of the clamping jaw
or jaws on the stationary mandrel. The ring
38 1s moved relative to the ring 31 to operate
the jaws 32 by means of a worm wheel seg-
ment 40 carried by the ring 38 which en-
cages a worm wheel 41, journaled to the
ring 31. .

The operation is as follows: A straight
cylinder or tube of sheet metal with an open
lapped seam is slipped over the mandrel
when the jaws are opened and the crimp
lifter collapsed or retracted. The tube 1s
then fed forward by the collar 5, and both
sets of jaws clamped thereon, which action
of the jaws 32 gives the corrugated or other
cross sectional pattern to the extreme end
of the tube, while the part over the crimp
lifter and stationary mandrel retains its
cylindrical cross section. The wedge 11 1s

then actuated to spread the crimp lifter sec-

tions 7 to 10, which serves to lift or expand
the metal outwardly in an eccentric out-
wardly projecting rib or crimp 42 as indi-
cated in Fig. 1. The segments 7 to 10 are
then retracted by moving the wedge 1n the
opposite direction, and the swinging mandrel
29 with the jaws 32 holding the tube thereto
moved toward the stationary mandrel, which
collapses the rib or crimps 42 between the
beveled faces 28, 89, of the jaws, leaving sald
crimp projecting at an angle to the face of
the tube and of cylindrical pattern. 'The
jaws 82 then move back and open, and jaws
15 are opened sufficiently to permit the tube
to be fed forward by the collar 5 into posi-
tion to form another crimp, which brings
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a further section of the tube beneath the
jaws 82 which are again closed pressing the
inclined crimp against the face of the elbow
and giving theiv pattern to the crimp and
new section of the elbow. The jaws 15 are
also closed and the crimp lifter segments
aoain projected to form another crimp.

The desired number of crimps being succes-

sively formed as above described.

The several movements may be performed
separately by hand, or may be connected to a
common source of power go as to be suceces-
sively and automatically timed and operated.

Tt will be noted that the operations of Intt-
ing and collapsing the crimps are performed
on a cylindrical blank, and that the pattern
desired is afterward imparted which avoids
all strains and complications 1ncident to
crimping subsequent to impressing a cor-
rugated or other pattern, and facilitates the
ready change from one pattern to another,
as it is only necessary to substitute a differ-

ent movable mandrel and set of dies, which

can be readily and quickly done.

As illustrated in Fig. 1 the dies 32 have
male dies or faces 39 and the dies 15 have
corresponding female dies or faces 23, these
dies may be reversed in position however, if
desired so as to tip the crimp in the opposite
direction. -

The mechanism herein illustrated and
described is capable of considerable modi-
fication without departing from the princi-

ple of my invention.

Having described my invention what 1
claim 1s: |

1. In a mechanism of the character indi-
cated a cylindrical stationary mandrel, a
crimp former of circular outline located at
the free end of sald mandrel, means to clamp
the elbow blank upon the iree end of said
stationary mandrel, means to actuate said
crimp former, a secondary movable mandrel
located on the opposite side of said crimp
former, the exterior of said secondary man-
drel having a pattern other than cylindrical,
jaws shaped to the counterpart of said mov-
able mandrel and acting in conjunction with
said movable mandrel to clamp the elbow

and a series of substantially radially moving
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upon said movable mandrel and shape the

elbow to a cross sectional pattern other than
cylindrical.

9. ITn a mechanism of the character de-

seribed a cylindrical mandrel, a circular

crimp former at the free end of said man-
drel, a series of jaws movable in substantially
radial directions to and from said mandrel
to clamp the blank thereto, a secondary mov-
able mandrel located on the opposite side of
said crimp former, the exterior of said sec-
ondary mandrel having a pattern other than
cylindrical, and a series of jaws moving In
substantially radial directions and shaped to

the inclined crimp just formed together with | the counterpart of said secondary mandrel
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drel and shape the elbow to a cross sectional
pattern other than cylindrical.

3. In a mechanism of the character de-
scribed, a cylindrical mandrel, means to
clamp the elbow blank upon said cylindrical
mandrel, a crimp lifter of circular outline
located at the free end of said cylindrical
mandrel, and adapted to lift crimps from
cylindrical sections of the elbow blank, a
secondary movable mandrel having on its
exterior a pattern other than cylindrical, a

series of jaws movable to and from said

secondary mandrel and having a pattern
similar to that of said secondary mandrel,
said jaws being adapted to clamp the elbow
blank upon said secondary mandrel and to

 shape the elbow to a pattern other than cy-

20

Iindrical.

4, In a mechanism of the character de-
scribed, a cylindrical mandrel, means to
clamp the elbow blank upon said cylindrical

S

mandrel, a crimp lifter of circular outline
located at the free end of said cylindrical
mandrel, a crimp lifter of circular outline at
cylindrical sections of the elbow blank, a
secondary movable mandrel having on its
exterior a pattern other than cylindrical, a
series of jaws movable to and from said
secondary mandrel and having a pattern to
co-act with the pattern of said secondary
mandrel to clamp the elbow blank upon said
secondary mandrel and to shape the elbow to
a pattern other than cylindrical, said second-

‘ary mandrel and its clamping jaws being

movable to and from said cylindrical man-
drel to collapse the crimps.

In testimony whereof I have affixed my
signature 1n presence of two witnesses.

ADOLF DIECKMANN.
Witnesses:

C. W. Mirgs,
Warter F. Murray.
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