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UNITED STATES PATENT OFFICE.

FRIEDERICH BRUNE, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO MILWAUKEE CORRU-
GATING COMPANY, OF MILWAUKEE, WISCONSIN, A CORPORATION OF WISCONSIN.

MACHINE FOR MAKING SHEET-METAL PIPE-ELBOWS.

1,047,375.

Specification of Letters Patent.

Patented Dec.17,1912.

‘Application filed Janqary 31, 1906, Serial No. 298,745,

To all whom it may concern. . :

Be it known that I, Frieoericrr BruNg,
a citizen of the United States, residing at
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented certain
new and useful Improvements in Machines
for Making Sheet-Metal Pipe-Elbows, of
which the following is a specification, ref-
erence being had to the accompanying draw-
ing, forming a part thereof.

The object of this invention is to simplify, -

facilitate and cheapen the manufacture of
longitudinally corrugated elbows from
straight sheet metal pipe sections.

‘Tt consists in certain novel features of

" construction and .in the peculiar arrange-
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ment and combinations of parts as herein-
after particularly described and claimed.
* In the accompanying drawing, which

shows a machine embodying the invention,

like characters designate the same parts in
the séveral figures. » ;
TFigure 1 is a vertical longitudinal section
of the machine; Fig. 2 is a cross section on
the line 2 2, Fig. 1; Fig. 8 is a cross section

. on the line 8 8, Fig. 1; Fig. 4 is an en-
larged vertical longitudinal section of the:
elbow corrugating and crimping heads and

associated parts showing one of the bulging
dies in operative position; Fig. 5 is a similar
view. showing the parts in different posi-

. tions and illustrating another operation;

Fig. 6 is a cross section on the line 6 6,

. Fig. 1, showing in “front elevation the cor-

35

40

rugating heads and dies, parts being broken
away; Fig. 7 is a cross section on the line
77, Fig. 4, showing in rear elevation the

_pivoted front head and clamping die and

jaws, parts being broken away; Fig. 8 is a
fragmentary  side elevation of a partiaily
formed. elbow in connection with the outer

corrugating and crimping dies and jaws,

‘which are shown in position préparatory to

‘ ' \ngxpres51ng or-closing and turning back
B\g

50

".at the rear end of and in line with the man--

ulge or plait in the elbow; and TFigs. 9
and 10 are cross sections of the elbow on
the lines 9 9 and 10 10 respectively, Fig. 8.

@ is a tubular mandrel or horn which is

rigidly secured at its rear end to a part |’
-of the frame,and is provided at its free front

end with a corrugating head or die .
¢ is'a tubular shaft mounted in the frame

drel. It is provided with canmis d; ¢, f, ¢, &

-| bevel gear I through which power is com-

municated to the machine by a driving pin-
ion, as indicated in Fig. 1.

m is a ring or collar loosely fitted upon
and movable endwise of the.mandrel ¢ and
head 0. It is held against turning on the
mandrel by a spline and groove, as shown
in Fig. 4. It is provided on the upper side
with a spring-actuated pawl #, and is re-
cessed in its front end to receive and hold
the end of a sheet metal pipe section placed
on said mandrel as shown in Figs. 4 and 5.

o0 is a ratchet bar supported and movable
endwise in a bearing on the frame parallel
with the mandrel ¢ and in position to en-
gage with the pawl a. It is provided at its
rear end with a laterally projecting roller

engaging the greove of cam d. The parts

last described constitute the mechanism for
feeding the pipe sections intermittently for-
ward to the corrngating, crimping and
forming heads and dies, as hereinafter ex-
plained. : .

2 is-a racker shaft mounted in the frame
above and parallel with the mandrel « and
cam shaft ¢. It is provided at its front end
with oppositely projecting crank arms or a
cross head ¢, and at its rear end with a crank
arm 7, which engages with the groove in
the cam ¢, as shown in Figs. 1 and 3.°

¢ 1s a stationary corrugating head sur-
rounding the head or die b, and provided,
as shown in Figs. 4, 5 and 6, with radially
movable dies ¢, the shanks of which are held
and guided in radial grooves or recesses in
the head.

4 is a cam ring fitted and held by suitable.

keepers in an annular recess in said head
over the shanks of the dies £&. It is formed
with oblique slots. which engage projections
on the shanks of the dies ¢, and is provided
with .2 handle arm o for turning it and

‘nianually forcing the dies in and out.

The arm o is formed as shown in Figs.
@& and ‘6, with a toe w in the path of an
angular arm z on the rocker shaft p for
automatically moving the dies ¢ inward, as
hereinafter explained.

Referring to Fig. 7 in connection with
Figs. 1, 4 and 5, ¥ is' a swinging head pro-
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vided with trunnions by which 1t is pivoted .

to the head s or'a part of the frame in a
horizontal line transverse to the mandrel ¢
and close to- the top and’front end of the

55 and ¢, axially movable collars j and 4, and-a | corrugating die b, which is from that point 10
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~inglined rearwardly toward its
lower./sidet | The héad y'is provided. with
radially movable jaws or dies 2, which cor-
respond inghape

the dies z are fitted and guided in radial
grooves or channels“in the head % and ave
held in place therein by a cam ring 2, which

is Jet inta an annulay vecess in said head and -
is held in place therein by suitable keepers. .
The ring 2 like the ring u, has oblique slots

engaging projections on the. shanks of the
jaws z;.and is connected on opposité'sides by

links with the ‘¢raitk aims or cross hdad ¢.°

As shown in Figs, 4 and 7, these links hdve
univergal joint connections with the-cross
head ¢ and ring 2.
movement of the head 7. : '

' Within the opening of the head y a clamp-
ing die 8; correspouding in peripheral con-

tour with the die 2, is pivoted ¢n a bolt or’

‘stud 4 to the end of said die b near its npper

‘side and as. close as pogsible torthe axis on’

‘which the head % swings. .This die 3 is made
‘wedgesshaped or thpering,
sides’ converghig downwardly. The head ¥y
is conndeted on the“lower sidé by a rod 5
with a forked.lever 6, which is actuated in
‘one direction by the cam ¢ and in the oppo-
site  divection by the. cami A, operaling

through the nedium of a rolléer and slide 7,

as ‘shiown in Fig:1." The die 8 i§ connected
by a rod 8 passiig axially through the man-
drel @ and shaft ¢ with the collax k. :

A number of radially and axially tnovible

bulging or erimping dies 9 have tearwardly
extending shanks fitted in radial and longi-
‘tudinal grooves or channels in the die. or
head b, as shown in Fig# 4, 5 and 6. They
are held in place in said head while a liti-
ited axial moveément is permitted by stids
10 on their shanks engaging longitudinal
slots in"the head b. The shanks of said dies
9-are formed on their inner sides opposite
the studs 10 with rounded bearings 11 and at
their rear ends with inward projections 12.
They are longitudinally chantieled on their
inner sides between: the bearings 11 and their
front 'ends or heads, which have inwardly
and forwardly inclined faces, ' =

 The heads of the’dies 9 gradually dimin-
ish in thickness from the under toward the
uppér side of the die b, to correspond with
‘the space between the opposing ends of the
dies & and 8. when théy. ave soéparated, as

showr in Tig. 4. The front ends of the dies

*# wdjacent to the dies'9 are beveled or in-
clinéd as shown in Figs, 4 and b rearwardly
and.downwardly, whilg thé.rear ends‘of the
corresponding jaws z are lLikewise beveled
or inclined. C R

‘guided upon the rod 8
die 0, 15 formed with

“andin’the head or

' '1

with the corrugating dies
¢ of the-stationary head s. - The shanis of

t6 admit of the swinging
4

1ts front and rear’

'An axially movable head 13, fitted "and.

longitudinal ribs 14,
“which ‘are beveled at their é_nd's and fit into:

1,047,375

the channels-in- the shanks-of the-dies 9.
The head 13 is-conneéted with the ‘cellar §
by a tubular rod 15 surrounding the vod 8
inside of the mandrel e and: shaft, This
.collay is engaged ag:shown in Figs. L -and 2,
by a forked lever 16, which is actuated in
“one direction by the cam-¢ and in the oppo-
site direction by the cam f. o
+ wiThe machine herein shown and described,
coperates as follows: The parts of the ma-
“chine being in their hormal or initial posi-
Hons, as shown in Fig. 1, a plain straight
pipe section from which an elbow is_to, lie
torméd is placed on the mandrel ¢ and head
‘or die b through the front and rear heads ¥
and s, the dies ¢ and jaws 2 being drawn

‘corrvgiting dies'? ave’then forced ihwardly
against.the pipe section and inner corrugat-
‘ing head or die b either manually by meaxs
of the arm v, or automdtically when the ma-

shaft'p. . , ;
* The machine being set in motion through
the usual or any suitable starting and stop-

an interval by the action of the cam d and
ratchet bar o on the follower ring m. ~As if
is forced forward hetween the head or die b
and the opposing dies ¢, it is fluted or cor-

ually bend the sheet metal of ilie pipe sec-
tion without breaking or tearing it, into
conformity with the head or die . !

-7 Assuming that the crank arm 7 stands nor-
mally’ whén the machiné is st rest; in the
‘position in’ which it is shown in Fig. 3, when
“the machine is setin motion the cam ¢ turn-
ing in the direction indicated by the arrew,

rocking the shaft p in the proper direction
to close the jaws z upon the pipe section,
clainping and holding it firmly agiinst the
die 8. The' pipe being thus clamped and
held between the inner corrugating.die b
afid the dies ¢ oni the
dic 3'and the jaivs z dn'the other hand, and
thie pivoted head standing in'the position in
whicli it is shown in Fig. 4, the cam f acting

thiusts the head 13 forward, thereby causing
it to cdrry the dies 9 forward with it and to
force them outwardibetween the dies b and

drawn and the dies 9 dre rétracted into the
- positions in which they are shown in I ig. 5,
by the action of the cami e. Upon the re-
traction of the dies 9 the head y and the die
3 are, simullaneously swung
ward the die & and head s by the action of
the cam ¢ on the lever 6, operating through
‘the ‘eonnecting rod 5 and the collar & and

through the lever 16, collar 7 and rod 15,

3, and thereby forming an-outward trans:.
verse bilge or crimp in the pipe section, as .
shown in Fig. 4. The head 13 is then with--

backward to-
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outward as shown in IFigs. 6 and 7.  The -

85

chine is started by the arm @ on the rocker -

90

ping “device, the pipe section is fed forward

95

rugated, the rear ends of the dies ¢ being .
rounded or beveled cutwvardly so as to'grad- ~

10

10¢

turns said arm upwardly to the left, theréby

11¢

one hand, and the'inner
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contnecting rod 8. By this 'operati(.)n,t}}e
previously formed open bulge or crimp is
-closed and bent backward between the op-

posing beveled ends of the dies # and jaws »
‘Lhe jaws 2z are there-

as shown in Fig. 5.
upon moved cutwardly by the action of the
cam ¢ operating through the rocker shaft p
and its connections, and the pipe section 1s
advanced another step by the action of the
feeding mechanism as above explained. The
head 7 and die 3 are swung forward to their
original positions, as shown in Figs. 1 and 4,
by the action of the cam A operating through
the roller and slide 7 and the connections
above “mentioned: The jaws 2z are .again

closed upon,the pipe against the die 3, and.

by this operation fold the previously formed
and backwardly bent crimp or plait against
the pipe, as’shown in Fig. 4.. The jaws 2
arel'then opened, releasing the pipe, which is
fed forward another interval, and the opera-
-tions for forming and folding back another
crimp or.plait in the previously corrugated
part of the pipe are repeated as sbove ex-
plained. By the successive formation of the
transverse crimps at intervals in one side of
the pipe, it is gradually bent into elbow-
shape, while by its advance movement to the
‘clamping and crimping dies, it is longitudi-
nally corrugated or given any desired cross
sectional shape.

Tt will be observed by'reference to Fig. 3,

. that the cam 7 is constructed to close the

35

jaws z twice to each revolution of the cam
shaft ¢ and to each advance movement of a
pipe section on the mandrel «. This is for

- the purpose of pressing the last crimp or
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plait flat against the. elbow; otherwise it
would remain at an angle thereto as bent
and left by the-opposing beveled ends of the
dies ¢ and 2, and as shown in Fig. 5. -

- The term “ corrugated” or * corrugation ”
as herein emploved is intended to include
various shapes and ‘to apply to pipe of any
fluted or polygonal shape in cross section.

I claim:
1. In' a machine for making corrugated

- elbows the combination of corrugating heads
arranged one within- the other, the outer

50

55

60

65

hedd having radially movable dies, means
for manually moving said dies outward,
means for feeding a pipe section intermit-
tently .L\ffstep by Step between said heads,
means For antomatically moving said dies in-
~ward against thd pipe section before the, lat-
‘ter is ‘advanced' between the corrugating
‘heads, means for pressing transverse bulges

at intervals in one side of the pipe, and

means for closing said-bulges and curving the
pipe into elbow-shape, substantially as de-
scribed. ' :

2. In a machine for making corrugated
elbows the combination of a. hollow head
formed inside- with radiating longitudiival

grogves s radially and longitudinally mov-

8

able bulging dies fitted in said grooves, a re-
ciproeating head movable axially in said hol-
low head and adapted to move said dies lon-
gitudinally therein and to project and with-

_draw them radially and jaws or dies adapted

to support a pipe section on the outside and

on opposite sides of the bulging dies when

70

they are thrust outwardly, substantially as

described.

3. In a-machine for making corrugated
elbows the combination of stationary corru-
gating heads arranged one within the other,

75

means for intermittently feeding a pipe sec- -

tion step by step between said heads, radi-
ally movable bulging dies carried by the in-
ner corrugating head, means for intermit-
tently projecting said dies from said head,

' a pivoted head movable toward and from

the corrugating heads and provided with
radially movable jaws, a clamping die piv-
oted on one side to the inner corrugating
head within the opening in said pivoted
head, and connections for intermittently
swinging said pivoted head and clamping
die-toward and from the corrugating dies,
substantially as described. :

4. In a machine for making corrngated
elbows the combination of corrugating. heads
arranged one within the other, the inner

head having a beveled end, means for inter-

mittently feeding a pipe. section between
said dies, a-wedge-shaped. clamping die cor-
responding in peripheral contour with the
inner corrugating head and pivoted on its
thicker side to said head, a pivoted head
having an opening corresponding with the
opening in the outer corrugating head and
provided with radially ‘movidble jaws out-
side of said clamping die, connections for
swinging said pivoted head and clamping

80.
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die toward and from the corrugating heads, -

radially movable bulging dies arranged be-
tween the corrugating heads and the pivoted
head and diminishing in thickness toward
the axis on which sald pivot head swings,
and means for projecting said bulging dies
outward between the inner corrugating head
and the clamping die when they are sepa-
rated, substantially as described.

5. In a machine for making corrugated

110
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elbows the combination of a mandrel termi-

nating at its free end in a corrugating head,
a stationary head surrounding said corru-
gating head, and provided with radially
movable dies, a cam ring having oblique slots

-engaging projections on said dies and pro-

vided with an arm for turning it and mov-

ing a pipe section on said mandrel between
the-opposing dies, substantially as described.

6. In a machine for making corrugated
elbows the combination of corrugating heads
arranged one within the other, means for

intermittently  feeding a pipe section be-.

tween

120

ing said dies in and out, and means for feed- -

125

said heads, a clamping dié pivoted on 130
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one side to the delivery end of the inmer
corrugating head, a pivoted head surround-
ing: said die and provided awith radially
movable jaws, a cam ying having -oblique
slots ‘engaging projections on said jaws, a
rocker shaft having a crank arm connected
by-a link with said ring and connections for
swinging said- pivoted head and clamping
die toward and from' the corrugating-head,
substantially ‘as described. o

7. In a machine for making corrugated
elbows the combination of a hoilow mandrel
terminating at its free end in a corrugating
head, radially movable bulging dies, a head
provided with radially-movable corrugating

- dies syrrounding said ‘corrugating head,:a
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clamping die pivoted at one side to the-inner
corrugating head anid. corresponding there-
with in contour, a.pivoted head movable
toward and from the corrugating heads and
having radially movable jaws, a cam ring
having obligue. slots engaging projections
on said jaws, a rocker shaft having an arim
connected by a link with said ring, sn axi-
ally movable head in the inner corrugating
head for projecting and retracting the bulg-

- ing dies, an axially movable rod passing

through said head and connec:ed with said
clamping die,
cams for actuating said rocker shatt, pivoted
head and jaws, substantially as described.:
8. Tn o machine for making corrugated
elbows the combination with corrugating
heads one arranged within the other, means

‘for intermittently feeding a pipe between
said heads, a pivoted head movable toward

and ‘from said corrugating heads and pro-
vided with radially movable jaws, a clamp-
ing die pivoted at one side to the inner cor-
yugating heads, means for swinging said

pivoted head toward and from the corrugat-
ing heads once-to each advance moyvement-

of the pipe, and means for moving said jaws
in and out twice to each advance movement
of the pipe, substantially as described.

9. In a machine for making corrugated
¢lbows the combination of corrugating heads
arranged one within the other, means for

Cintermittently feeding a pipe between said

50,

heads, rapidly movable bulging dies carried
y Tal ; g :

and a cam shaft provided with

1,047,375

by the inner head, an dxi.ally movable head

adapted to project and retract said dies, a
tubular shaft provided with a cam and with
an axially movable collar, a rod within said
shaft connecting said collar with the die op-
erating head, and a lever actuated -by. said
cam and engaging said collar, substantially
as described. : ‘

10. In a machine for making corrugated-

elbows the wombinationof corrugating heads
arranged one within the other, means for
intermittently feeding a pipe betweén said
heads, radially movable bulging dies carried
by the inner head, a head movable axially in
said inner corrugating head and adapted to
move said dies out and in, a piyvoted head
movable. toward and from the corrugating
heads and provided with radially movable
jaws, means -for moving said jaws in and
out, a clamping die pivoted at one side to
the inner corrugating head within the open-
ing in said pivoted headya tubular shaft pro-
vided with cams and axially movable collars,
a tubular rod connecting the bulging die op-
erating-head with one of said collays, a rod
passing through said die operating head and
connecling the clamping die with the other

| collar, and levers actuated by said cams and

engaging -said eollars, substantially as de-
scribed. o ‘

‘11. In a machine for making corrugated
elbows the combination of a mandrel termi-
nating at its free end in‘a corrugatinghead,
2’ head - provided with radially movable
dies and surrounding seid corrugating head,
a cam:ring having oblique slots engaging
projections on said dies, an arm for turning
said ring, means for intermittently feeding
a pipe on said mandrel between said dies
and corrugating head, and a rocker shadit
having an arm adapied to engage the arw
on said cam ring and to move said dies in-
ward before the advance movement of the
pipe, substantially as described.

- In witness whereof I hereto affix my sig-

nature in presence of two witnesses.
FRIEDERICH BRUNE.
Witnesses: : : ’ :
Cras. L. Goss,
Brrxarp C. Rororr.
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