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for Forming Sheet-Metal Elbows, of which pins falso engage slotted openings hin, the following is a specification. 
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UNITED STATES PATENT OFFICE. 
ADoLPH DIECKMANN, OF CINCINNATI, OHIO. 

MECHANISM FoR FORMING SHEET-METAL ELBows. 
specification of Letters Patent. Patented Dec. 5, 1911. 

1906. serial No. 296,594. . Application filed January 18, 

To all whom it may concern: 
Be it known that I, ADOLPH 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 Mechanism 

My invention relates to improvements in 
mechanism for forming sheet metal elbows. 
One of its objects is to provide improved 

mechanism for clamping and shaping the 
elbow.blank. ? ? 
Another object is to provide improved 

means for pressing down the crimps. 
Another object is to provide improved 

mechanism for actuating the above men 
tioned devices. 

It further consists in certain details of 
form, combination and arrangement, all of 
which will be more fully set forth in the 
description of the accompanying drawings, 
in which; - 

Figure 1 is a central vertical longitudinal 
section through my improved mechanism. 

- Fig. 2 is a section on lineae ae of Fig. 1, 
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showing one of the clamping and shaping 
mechanisms in plan view. Fig. 3 is a plan 
or endview of the other primovable clamping 
and shaping mechanism. Fig. 4 is a plan 
view of the crimp forming mechanism. Fig. 
5 is a side elevation of the mandrel detached. 
Fig. 6 is a central vertical section through 
a modified clamping and shaping mecha 
?IS??. 

In the accompanying drawings. A repre 
sents a frame or base having an arm. A to 
which is secured a hollow mandrel B. The 
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forward end of this mandrel is corrugated 
at B' or otherwise shaped to correspond to 
the outline or shape to be imparted to the 
elbow. The sheet metal or blank from 
which the elbow is to be formed is first 
formed into a cylinder C with overlapping 
edges, which cylinder or tube is slipped over 
the mandrel. The inner edge of the tube 
rests against a ring by means of which 
the tube is fed forward on the mandrel after 
each radial crimp is formed. , 

: Drepresents a ring or frame supported by 
the base and encircling the forward or free 
end of the mandrel. Projecting inward 
from ring D are a series of presser feet or 
clamping jaws E, which as shown in Figs. 1 

to ring D, and are moved toward and from 

the mandrel by means of links F G pivoted 
to the feet and ring respectively at g f, said 
links being pivoted to each other by pins f'. 
Rings H H are clamped together by screws 
h and move together relative to ring D, 
journaling on the inner face thereof. The 

rings H H so that movement of rings H. H. 
relative to ring D serves to bring the centers 
f f g into line, thereby forcing the feet 
against the mandrel, or by movement in 
the opposite direction, to move the feet away 
from the mandrel. Fig.2 shows the feet 
clamped upon the mandrel and Fig. 3 shows 
the position of the parts when they are re 
tracted. . . . . 
I represents a worm which may be turned 

by a hand lever J or otherwise operated, and 
K a segment, of a worm wheel carried by 
ring H to engage and be driven by said 
worm. The feet E serve to clamp the cyl 
inder to the end of the mandrel and to cause 
it to conform to the shape of the mandrel. 

" A ring L. similar to ring D is pivoted to 
ring D by means of ears ll. Ring L is 
provided with a series of feet M similar to 
feet E, which are operated by links F. G', 
rings F1 H, segment K and worm m, in 
the same nanner as the feet E. The feet M 
clamp the blank C upon a core or secondary 
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mandrel N of the same external outline as 
the forward end of mandrel B. Core N is 
held in place relative to the mandrel by a 
projecting tongue in seating in a recess there 90 
in. Between the core N and the end of the . 
mandrel is a crimp former O composed of 
a series of sections o, the upper and side 
sections of which may be moved outwardly 
as indicated in Figs. 1 and 4 by means of a 
polygonal wedge P carried by rod p; The 
expanding of sections to serves to form a 
radial crimp Q. in the blank C between the 
ring or core N and the end of the mandrel, 
said crimp being of greater depth at the 
top. The sections o are held together by 
ring O’ to which they are secured by screws 
passing through slotted openings. 
Rod p may be shifted by means of a hand 

lever p' pivoted at p to the rear end of the 
mandrel, and to which rod p is attached. 
After the sections o have formed crimp Q. 
and have been retracted the parts MN are 
shifted on center causing the inclined 
faces et m of feet E M to press the faces 

55 and 2 are attached by slots e and guides digg' of crimp, Q together between said.in 
clined faces, thereby closing up said crimp 
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said feet. - 
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and forming a fractional bend or curvature 
of the blank, due to the metal taken up on 
one side to form the crimp. The feet E M 
are then retracted and the blank C fed for 
ward on the mandrel to a point where it 
is desired to form the next crimp. When 
the feet M again clamp the blank, the last 
formed crimp is forced down thereby upon 
the face of the blank as indicated in Fig. 1. 
If the shanks C of the elbow are long enough to require it, the feet E are pressed 
thereon to give them the same cross sectional 
pattern as the body of the elbow, so that the 
elbow will have the same pattern through 
out. The lower section o of the crimp for 
mer rests on the tongue n, of the mandrel. 

In the modification Fig. 6 the respective 
feet 2 are supported in a ring or frame 3 by 
means of pistons or plungers 4 working in 
cylinders 5 formed in said frame. The feet 
are clamped upon the blank and retracted 
by means of fluid pressure. 6 and 7 repre 
sent ports leading to opposite ends of the 
respective cylinders from a two way cock 
8, which may be turned to admit fluid pres 
sure to either end of the several cylinders, 
and to exhaust from the opposite end of 
said cylinders. 9 represents the mandrel, 10 
the blank clamped thereon, and 11 piston 
rods connecting the feet, with the plungers. 
A single two way cock may be employed to 
operate both series of feet. 
The number of feet may be varied as re 

quired by the pattern of the mandrel or 
other considerations. In Fig. 2 I have 
shown eight feet and in Fig.6 only four. 
With the mechanism herein shown I am en 
abled to form the radial crimps and the 
cross sectional pattern at a single operation. 
The mechanism herein shown is capable 

of considerable modification without de 
parting from the principle of my invention. 

Having described my invention, what I 
claim is; 

1. In a mechanism of the character indi 
cated, a mandrel, a frame encircling the 
free end of said mandrel, a crimp former at 
the end of said mandrel, and a series of feet 
carried by said frame and adapted to be 
projected against and retracted from said 
mandrel to clamp the elbow blank to the 
mandrel during the formation of the crimp. 

2. In a mechanism of the character indi 
cated, a mandrel, a crimp former at the 
free end of said mandrel, a frame encircling 
the free end of said mandrel, a series of feet 
carried by said frame and adapted to be 
projected against and retracted from said 
mandrel toclamp che elbow blank to the 
mandrel during the formation of the crimp, 
and means for simultaneously actuating 

3. In a mechanism of the character indi 
cated, a mandrel, having an irregular ex 
terior of the pattern to be imparted to the 
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elbow, a crimp former at the free end of 
said mandrel, a frame encircling the free 
end of said mandrel, a series of feet carried 
by said frame and adapted to be projected 
against and retracted from said mandrel to 
clamp the elbow blank to the mandrel dur 
ing the formation of the crimp. 
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4. In a mechanism of the character indi- . 
cated, a mandrel, a crimp former located at 
the free end of said mandrel, a secondary 
movable mandrel located on the opposite 
side of said crimp former, frames encircling 
said mandrel and secondary mandrel, one 
of said frames moving pivotally relative to 
the other, a series of feet projecting in 
wardly from each of said frames to clamp 
the elbow blank respectively to the man 
drel and secondary mandrel, and means for 
simultaneously actuating the fespective 
series of feet. Y. 

5. In a mechanism of the character indi 
cated, a mandrel having an exterior of the 
pattern which it is desired to impart to the 
elbow, a crimp former at the free end of 
said mandrel, a series of feet supported 
about said mandrel by a frame, said feet 
having inclined faces at the end adjacent to 
the crimp former, and their faces adjacent 
to the mandrel fitted to the pattern thereof, 
and means for simultaneously, actuating 
said feet. 

6. In a mechanism of the character indi 
cated, a mandrel, a crimp former at the free 
end of said mandrel, a frame encircling the 
free end of said mandrel, a series of feet 
connected to said frame by links, a ring 
journaled and adapted to move relative to 
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said frame, and connections between said 
ring, and the links of the respective feet, 
whereby the movements of the ring serve to 
simultaneously actuate the several feet. 

7. In a mechanism of the character indi 
cated, a mandrel, a crimp former at the free 
end of said mandrel, a frame encircling the 
free end of said mandrel, a series of feet 
connected to said frame by links, a ring 
journaled and adapted to move relative to 
said frame, connections between said ring 
and the links of the respective feet, a worm 
carried by said frame, and a worm-wheel 
segment carried by said ring in mesh with 
said worm. ?? 

8. In a mechanism of the character indi 
cated, a mandrel, a crimp former at the free 
end of said mandrel, a secondary movable 
mandrel located on the opposite side of said 
crimp former, frames encircling said man 
drel and secondary mandrel, one of said 
frames moving pivotally relative to the 
other, separate series of feet projecting in 
wardly from each of said frames to clamp 
the elbow blank respectively to the man 
drel and secondary mandrel, links connect 
ing said several feet to the respective 
frames, rings journaled relative to said 
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frames and connected to said links so that 
the movement of said rings. serves to si 
multaneously actuate the feet attached to 
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the respective frames. 
9. In a mechanism of the eharacter indi 

cated, a mandrel, a crimp former at the free 
end of said mandrel, a series of feet movable 
in a radial direction to and from said man 
drel to clamp the blank thereto, a secondary 
movable mandrel located on the opposite 
side of said crimp former, the exterior of 
said secondary mandrel being the same that 
is to be imparted to the elbow, and a series 
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of feet movable in a radial direction to and 
from said secondary mandrel to lay down 
the crimps and shape the crimped portion 
of the elbow to the pattern of said second 
ary mandrel. 

10. In a mechanism of the character indi 
cated, a mandrel, a crimp former at the free 
end of said mandrel, a series of feet mov 
able in a radial direction to and from said 
mandrel to clamp the blank thereto, a de 
tachable secondary movable mandrel located 
on the opposite side of said crimp former, 
the exterior of said secondary mandrel be 
ing the same that is to be imparted to the 
elbow, and a series of feet movable in a 
radial direction to and from said secondary 
mandrel to lay down the crimps and shape 
the crimped portion of the elbow to the pat 
tern of said secondary mandrei. 

11. In a inachine for making sheet metal 
pipe elbows the combination of a stationary 
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corrugated die, a º correspondingly corru 
gated swinging die, radially movable bullg 
ing dies, means for projecting said bulging 
dies outwardly between the stationary and 
Swinging dies when they are separated, dies 
surrounding the stationary and swinging 
dies and fitting the corrugations therein, the 
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dies surrounding the swinging die being 
movable radially toward and from the same 
and capable of swinging therewith toward 
and from the s?ationary die, means for mov 
ing the dies surrounding the Swinging, die 
radially, and means for moving the swing 
ing die with the associated surrounding dies 
toward the stationary die when the bulging 
dies are withdrawn inward, substantiaily as 
described. v: . .? 

12. In a machine for making sheet metal 
pipe elbows the combination of a stationary 
corrugated die, a correspondingly corru 
gated swinging die pivotally connected 
therewith adjacent to one side and movable 
toward and from the same on the opposite 

- side, radially moyable bulging dies, means 
for projecting said bulging dies outwardly 
between the stationary and Swinging dies 
when they are separated, dies surrounding 
the stationary and swinging dies and fitting 

surrounding the swinging, die radially, and 

ing the swinging die being movable radially 
toward and from the same and capable of 
swinging therewith toward and from the 
stationary die, means for moving the dies 
means for moving the swinging die with the 
associated surrounding dies toward the sta 
tionary. die when the bulging dies are with 
drawn inward, substantially as described. . 

13. In a machine for making sheet metal 
pipe elbows the combination of a hollow sta 

tially as described. 

tionary corrugated, die, a correspondingly 
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corrugated wedge shaped Swinging die piv 
otally connected adjacent to its thicker side 
with the stationary die, longitudinally and 
radially movable bulging dies mounted in 
said hollow die, means for projecting said 
bulging dies outwardly between the station 
ary and swinging dies when they are sepa 
rated, dies, surrounding 
swinging dies and i fitting the corrugations 
therein, their opposing faces adjacent to the 
bulging dies being correspondingly beveled 
and the dies surrounding the Swinging die 
being movable radially toward and from the 
same and capable of swinging therewith 
toward and from the stationary die, means 
for moving the dies surrounding the Swing 
ing die radially, and means for moving, the 
swinging die with the associated Surround 
ing dies toward the stationary die when the 

g the stationary, and 

80 

85 

90 

bulging dies are withdrawn into it, substan 
14. In a machine for making corrugated 

elbows, the combination of means for pro 
gressively forming longitudinal corrugations 
in a pipe section, means for successively 
pressing transverse bulges at intervals in 
one side of the corrugated part of the pipe, 
and means for closing said bulges and curv 
ing the pipe into elbow shape, substantially 
as described. X 

15. In a machine for making corrugated 
elbows the combination of means for pro 
gressively forming longitudinal corruga 
tions in a pipe section, means for s?cces 
sively pressing transverse bulges at inter 
vals in one side of the pipe, means for clos 
ing said bulges and curving the pipe into 
elbow shape and means for folding the plaits 
thus formed back against the pipe, substan 
tially as described. 

16. In a machine for making corrugated 
elbows the combination of corrugating heads 
or dies arranged one within the other, means 
for feeding a pipe section step by step be 
tween said heads, a pivoted head movable 
toward and from the corrugating heads and 
provided with º radially movable jaws, con 
hections for operating said pivoted head and 
its jaws, bulging dies movable radially out 
and in between the free side of the pivoted 

the corrugations therein, their opposing head and the inner corrugating head, and 
faces adja?ent to the bulging dies being cor- || means for operating said bulging dies, sub 

65 respondingly beveled and the dies surround- || stantially as described. 
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17. In a machine for making corrugated 

elbows the combination of corrugating heads. 
or dies arranged one within the other, means 
for feeding a pipe section step by step be 
tween said heads; a pivoted head movable 
toward and from the corrugating heads and 
provided with radially movable jaws; a 
çlamping die pivoted to the inner corrugat 
ing head within the opening of the pivoted 
head, connections for operating said pivoted 
head, jaws and die; radially movable bulg 
ing dies, and means for intermittently mov 
ing said bulging dies outwardly between and 
beyond the clamping die and inner corrugat 
ing head, substantially as described. 

18. In a machine for making corrugated 
elbows the combination of corrugating heads 
arranged one within the other, the outer 
head being provided with radially movable 

20- dies, means for moving said dies in and out, 
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means for feeding a pipe section intermit. 
tently step by step between said heads when 
said dies are closed, a pivoted head adapted 
to swing toward and from the corrugating 
heads and provided with radially movable 
jaws, connections for operating said pivoted 
ead and jaws, radially movable bulging 

dies between the inner corrugating head and 
30 
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the pivoted head, and means for intermit 
tently thrusting said dies outward beyond 
the inner corrugating head, substantially as 
described. 

19. In a machine for making corrugated 
elbows, the combination of inner and outer 
corrugating heads, means for *?????? a pipe 
section intermittently step by step between 
said heads, a swinging head at the delivery 
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side of the corrugating heads provided with 
an inner clamping die and with radially 
movable jaws, means for intermittently 
moving said jaws in and out toward and 
from the clamping die, radially movable 
bulging dies carried by the inner corrugat 
ing head, and a head movable axially within 
the inner corrugating head and adapted 
ywhen moved in opposite directions to pro 
ject - and withdraw said bulging dies, sub 
stantially as described. 

20. In a machine for making corrugated 
elbows, the combination of corrugating 
heads arranged one within the other, the 
outer corrugating head having radially mov 
able dies and the dies on one side of said 
head having beveled ends, means for inter 
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mittently feeding a pipe section between 
said heads, a pivoted head movable toward 
and from the çorrugating, heads and pro 
vided with radially movable jaws, the jaws 
on one side of said head having their ends 
beveled in the same direction as the oppos 
ing beveled ends of the dies of the outer cor 
rugating head, means for intermittently 
moving said jaws in and out, radially mov 
able bulging dies carried by the inner corru 
gating head, means for intermittently pro 
jecting said dies between the opposing bev 
eled ends of the corrugating dies and jaws, 
and means for Swinging the pivoted head 
toward the corrugating heads when the bulg 
ing dies are withdrawn, substantially as de 
scribed. - 

21. In a machine for making corrugated 
elbows the combination of a mandirel termi 
nating at its free end in a corrugating die, 
a stationary head surrounding said die and 
provided with radially movable corrugating 
dies, means for moving the outer dies toward" 
and from the inner fixed die, means for 
feeding a pipe on said 'mandrel step by step 
between said corrugating dies, a wedge 
shaped clamping die pivotedon the thicker 
side to the fixed corrugating die and having 
its curved face correspondingly corrugated, 
a pivoted head arranged to swing toward 
and from said stationary head and provided 
with jaws movable radially toward and from 
?aid clamping die and having correspond 
ingly shaped faces opposed thereto, means 
for intermittently swinging said clamping 
die and pivoted head toward and from the 
cçrrugating dies, radially movable bulging 
dies of gradually diminishing thickness 
from the narrower toward the thicker side 
of the clamping - die, and means for inter 
mittently projecting said bulging dies be 
tween, the clamping die and fixed corrugat 
ing die, the opposing ends of the movable corrugating dies and of the clamping jaws 
adjacent to the bulging dies being beveled 
or inclined outwardly toward the stationar 
corrugating head, substantially as described. 
In testimony whereof I have affixed my 

signature in presence of two witnesses. 
ADOLPH DIECKMANN. 

Witnesses: 
CHARLEs J. INorr, 
????s McCo?????. 
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