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No. 785,787,

UNITED STATES

Patented March 28, 1905.

PaTENT OFFICE.

EDMUND ZEH, OF BUFFALO, NEW YORK; ASSIGNOR TO NTAGARA MACHINE

& TOOL WORKS, OF BUFFALO, NEW YORK.

CORRUGATED-PIPE-BENDING MACHINE.

SPECIFICATION forming part of Letters Patent No. 785,787, dated March 28, 1905.

Application filed June 13,1904, Serial No. 212,310. |

To all whom it muary concermn:

Be 1t known that 1, EpyMunDp ZEn, a citizen
- of the United States, residing at Buffalo, in the
county of Krie and State of New York, have
5 mvented new and useful Improvements in Cor-
rugated-Pipe-Bending Machines, of which the
tollowing is a specification.
This invention relates to machines for bend-
1ng metal pipes into angular or elbow form.
One of the methods of making sheet-metal
stovepipe - elbows. at the present time is to
bend a straight sheet-metal pipe which has
been previously provided with circumferen-
tial corrugations or a helical corrugation into
15 elbow form. In bending the pipe the corru-
gations are squeezed or compressed in the
throat of the pipe, thus facilitating the bend-
ing of the pipe without bucklineg. The ma-
chine hereinafter described is intended par-
20 ticularly for bending such corrneated stove-
pipe-elbows.
The objects of the invention are to provide
a rapid machine for the purpose stated which
1s of simple, desirable, and Inexpensive con-

LC

25 struction, the provision of a power-operated -
machine for bending corrugated pipes which

will greatly relieve the operator from work
and exertion in bending the pipes, and the pro-
vision of mechanism whereby the machine is
30 set 1n operation after the pipe has been se-
| cured therein by the depression of a treadle
and will automatically come to rest after the
pipe has been bent and returned to the posi-
- f1lon to be taken from the machine.

In the accompanying drawings, consisting
of three sheets, Figure 1is alongitudinal sec-
tional elevation of a pipe-bending machine em-
bodying the invention. Tig. 2 isa plan view
thereof. Fig. 3 isa front eleyation, partly in

40 section, thereof. Kig. 4 isaplan view thereof,
showing the position of the parts at the end of
the bending movement. Fig. 5 is a sectional

plan view of the machine in line 5 5, Fig. 3.

Fig. 6 1s a sectional plan view, on an enlarged

45 scale, of one of the pipe-clamps. Fig. 7 is a
sectional elevation, onanenlarged scale, in line

{7, Fig. 5, of the clutch. Fig. 8 is a section

in line 8 8, Fig. 7, showing the clutch-bolt

projected into engagement with the gear-

35

| wheel.
tion of the clutch and operating-lever.

- corrugated pipe to be bent are secured.

Fig. 9 is a detall fragmentary eleva-

Like letters of reference refer to like parts
In the several figures.

A represents the main frame of the ma-
chine, which may be of any suitable construc-
tion, that shown being in the form of a hollow
standard or casting having a base # and pro-
vided at the front side of its top with a hori-
zontal bed-plate or table B and in rear therecot
with a raised horizontal portion &.

C C represent stationary brackets or parts
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bolted or otherwise secured to and rising from

the opposite sides of the top of the frame and
having horizontal arms or portions ¢, which
project forwardly over the bed-plate.

D represents inclined tracks or faces which
are bolted or otherwise secured to the bed-
plate and project upwardly therefrom beneath
the horizontal arms of the brackets, and D’
represents inclined tracks or faces bolted or
otherwise secured to or formed on and de-
pending from the horizontal arms of the
brackets C, directly above and parallel with
the inclined tracks or faces on the bed-plate.
The tracks or faces on the bed - plate and
bracket at one side of the machine are ar-
ranged at an angle to or diverge from those
at the opposite side of the machine, and to en-
able this angle to be changed the brackets
and tracks D are angularly adjustable, for
which purpose slots ¢ are provided in the bed
B, through which their securing-bolts pass.
Any other means may be employed for secur-
ing these parts in adjusted positions.

Erepresents two oppositely-disposed clamps
or devices in which the opposite ends of the
The
clamps rest upon and are free to be moved
toward and from each other and backwardly
and forwardly on the bed-plate. Clamps of
any suitable form which can be quickly ap-
plied to the ends of the pipe and which will
securely hold the latter while being bent can
be employed; but the clamps are preferably
constructed as shown in the drawings. (See
Figs. 3 and 6.) Each clamp comprises a cir-
cular head F, provided with an annular rim
or flange f of a size to receive and embrace
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the end of the pipe to be bent and a movable
clamping-ijaw (x, located inside of and adja-
cent to the flange at the outer or front edge
ofthehead. Thejaw G issecured toorformed
on a bent lever or arm ¢, which passes through
a slot in the head and 1s pivoted to the latter
in any suitable mannerat¢’. To the free end
of the arm is pivoted an operating lever or
handle H, having a face /4 of cam shape or ec-
centric to the pivot of the handle and bearing
against the outer side of the clamp-head. The

. latterisalso provided with an outwardly-pro-
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Jecting fixed handle H' for moving the clamp
to apply it to the end of the pipe. When the

pivoted handle is turned toward the fixed han-

dle, the clamping-jaw 1s swung toward the
flange of the clamp-head and bites and se-
curely holds the end of the pipe which has
been inserted in the clamp-head. The clamp-
jaw 1s preferably provided with serews I, which
bear against the pipe and which can be ad-
justed to 1nsure a firm hold on the pipe and
to compensate for wear in the parts. The
clamp-head is also preferably provided with
a segmental circular guide-flange K, located
inside of and concentric with the flange of the

head and having a beveled outer edge which |

culdes and centers the pipe in the clamp-head.

After the pipes K are secured to the ends
of a pipe to be bent they are moved by suit-
able means into engagement with the station-
ary inclined tracks D D', and their rear or
inner edges are forced toward each other, as
indicated 1n Iig. 4, to bend the pipe. The
means shown 1n the drawings for this pur-
pose 1s constructed as follows: The clamp-
heads are provided at their inner or rear edges
with fixed projecting arms /, to which are piv-
oted the front ends of links L, pivoted at their
rear ends to a shide M, which is guided 1n suit-
able ways » on the elevated rear portion of
the machine-frame. The linksare preferably
made adjustable in length by turnbuckles /.
and each clamp-head is provided near its in-
ner or rear edge above and below its fixed
arm / with antifriction-rollers » to engage and
roll on the inclined tracks. As there are two
tracks for each clamp, one at the top and one
at the bottom thereof, the clamps are main-
tained in their proper vertical relation during
the bending operation. The operating-slide
M for the clamps is reciprocated, preferably,
by power-operated mechanism, which 1s put
in actlon by the depression of a treadle and
acts to move the slide and clamps rearwardly
to bend the pipe and then return the parts to
the forward position and come to rest to per-
mit the bent pipe to be removed and replaced
by another pipe to be bent.

The operating mechanismm shown in the
drawings is constructed as follows: P repre-
sents a main drive-shaft which is journaled 1n
suitable bearings » on the lower portion of
the standard and a bearing-arm »’, Fig. 3, and
is provided with adrive-pulley p*. The shaft

785,787

is driven continuously and has fixed thereto a
gear-pinion ¢, which drives a gear-wheel ¢/,
journaled loosely on a crank-shaft (), whichis
journaled in suitable bearings ¢ on the stand-

ard and bearing-arm p’. The crank-shaft 1s
provided with a crank or wrist pin », which

works in a slot 1n one arm of a bell-crank le-.

ver R, the other arm of which extends up

through slots in the top of the frame and in

the clamp-operating slide to which the lever is
connected by links 7. Upon each revolution
of the crank-shaft () the lever R is oscillated
and the clamp-operating slide reciprocated
back and forth once. S represents a clutch-
disk fixed to the crank-shaft adjacent to the

loose gear-wheel ¢ and provided with a lat-

erally-movable clutch-bolt s, which is located
in a pocket in the clutch-disk and is provided
with a spring & for projecting it into either
of a plurality of recessess® in the adjacent end
of the hub of the gear-wheel ¢’. The clutch-
bolt is normally held retracted or out of en-
cagement with the gear-wheel ¢’, so that the
latter rotates freely without driving the
crank-shaft by a clutch-lever T, pivoted on a
fixed fulerum-pin # and having an upright

arm provided with an inclined face ¢', Fig. 9,

which engagesacorrespondingly-inclined tace
on a projecting portion #° of the clutch-bolt.
The clutch-lever is connected by a link #, Fig.
3, with a treadle-lever U, pivoted at «° on the
standard. When the treadle 1s depressed, the
cluteh-lever 1s moved out of engagement with
the cluteh-bolt, which 1s projected by 1ts
spring into one of the recesses in the revolv-
ing gear-wheel ¢’ to causethe clutch-disk and
crank-shaft to rotate. After the treadle 1s
depressed the operator releases 1t, and the
clutch-lever is returned to i1ts normal position
with 1its inclined face in the path of the in-
clined face on the clutch-bolt, so that when
the crank -shaft makes one revolution the
clutch-bolt will be engaged and retracted to
free the gear-wheel and permit the crank-
shatt and the clamp-slide connected thereto
to come to rest. Any other suitable drive
and clutch mechanism may be employed
which will thus reciprocate the clamp-shide
once and then come to rest.

The operation of the machine is as follows:
While the machine is at rest with the pipe-
clamps K in their forward position, (shown in
Fig. 2,) the clamping-heads are engaged over
the opposite ends of the pipe. The clamps
can be freely moved on the table by their ixed
handles H' for this purpose. The pipe 1s
then secured in the clamps by turning the
clamp - operating levers H toward the fixed
handles H’. The operator then depresses the
treadle U to set the machine 1n motion, as
above explained, and the pipe-clamps and pipe
are moved rearwardly and the clamps forced
around into the inclined position (indicated in
Fig. 4) by the movement of the antifriction-
rollers of the clamps on the inclined tracks D
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D" and the pull of the links L on the fixed ! 4. The combination of pipe-clamps which

arms of the clamps, thereby squeezing or com-
pressing the corrugations on the throat side
ot the pipe and bending the latter. as shown
in If1g. 4. The clamps and bent pipe are then
moved forward again from between the in-
clined tracks, and the machine comes to rest.
permitting the operator to loosen the clamps,
remove the pipe and replace it with another
to repeat the operation. The angularity of
the bend can be varied within the limits of

the machine by changing the lengths of the |

clamp-operating links 1., for when the links
are lengthened the clamps will not engage the
inclined tracks until after a partial movement
of the operating-slide M, and the effective
movement ot the latter will be shortened. re-
sulting in bending the pipe through ashorter
arc. The inclination of the tracks is changed
when operating upon pipes of different
lengths, and for pipes of different diameters
different-sized clamps are employed. |

V represents a stationary horn which is
secured to and projects upwardly from the
central part ot the bed-plate between the in-
clined tracks. The front face of the horn is
of semiecircular concaved form and embraces
the throat of the pipe during the bending op-
eration to prevent the buckling of the pipe
and insure a perfect bend. The horn has a
forwardly-projecting horizontal foot » to su D-
port and guide the pipe.
»" works in a threaded hole in the raised rear
part of the frame and abuts against the rear
side of the horn. By turning the screw the
horn can be adjusted forwardly on the table
to properly position it, after which it is se-
cured by bolts +*, passing through elongated
slots in the base of the horn.  While the horn
1s preferably employed, it is not essential to
the operation of the machine, which will bend
the pipe and produce good results without it.

I claim as my invention—

1. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
inclined faces, means for causing a relative
movement between said clamps and said in-
clined faces, said inclined tfaces causing said
clamps to assume an angular position relative
to each other whereby the pipe is bent, sub-
stantially as set forth.

2. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
means for moving said clamps in one direc-
tion, and means against which said clamps are
moved and which turn them into an angular
position relative to each other, substantially
as set forth.

3. The combination of pipe-clamps which

-are secured to the opposite ends of the pipe,

means for moving said clamps, and stationary
parts against which said clamps are moved by

sald means and which parts turn the clamps
into angular position relative to each other to

bend the pipe, substantially as set forth.

An adjusting-screw

i

|

are secured to the opposite ends of the pipe,
means for moving said clamps and pipe, and
stationary inclined faces which are engaged
by said elamps and turn the latter into angu-
lar position relative to each other to bend the
pipe, substantially as set forth.

5. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
a reciprocating operating device, SWInging
links connecting said operating device and
clamps for moving the latter, and parts against
which the clamps are moved and which turn
the clamps into angular position relative to
each other, substantially as set forth.

6. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
fixed arms projecting from said clamps, a re-
ciprocating slide, swinging links connecting
sald reciprocating slide and said fixed arms of
the clamps, and stationary inclined faces
which are engaged by said clamps and turn
the latter into angular position relative to
each other, substantially as set forth.

(. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
means for moving said clamps and pipe, a pair
of separated inclined faces for each of said
clamps which are engaged by parts at the op-
posite sides of said clamps and turn the
clamps into angular position relative to each
other, substantially as set forth.

3. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
inclined faces, power-operated mechanism for
causing a relative movement between said

clamps and said inclined faces, and means un-

der the control of the operator for setting
sald ‘mechanism in motion and automatically
stopping the same, substantially as set forth.

3. The combination of pipe-clamps which

are secured to the opposite ends of the pipe,
- power-operated mechanism for moving said

clamps and pipe, means engaged by said
clamps for causing them to assume an angu-
lar position relative to each other, and means
under the control of the operator for settine
said mechanism in motion and automatically
stopping the same, substantially as set forth.

10. The combination of pipe-clamps which
are secured to the opposite ends of the pipe.
a reciprocating slide to which said clamps are
movably connected, stationary parts which
are engaged by said clamps to turn the latter
into angular position relative to each other,
a shatft and connections for reciprocating said
slide, a driving element, and a clutch for con-
necting said driving element to said shaft and
automatically disconnecting said driving ele-
ment from the shaft, substantially as set forth.

11. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
means for moving said clamps and pipe in one
direction, means against which the clam ps are
moved for causing them to assume an angu-
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lar position relative to each other, and a horn
which engages the pipe between said clamps,
substantially as set forth.

12. The combination of pipe-clamps which
are secured to the opposite ends of the pipe,
inclined faces, means for causing a relative
movement between said clamps and said 1n-
clined faces, said inclined faces causing said
clamps to assume an angular position relative
to each other, and a relatively stationary horn
which engages the pipe between said clamps,
substantially as set forth.

13. The combination of clamps for the ends
of the pipe, one of said clamps comprising a
head having a flange to embrace the pipe, a
clamping-jaw movably mounted on said head
to engage the inside of the pipe, and a lever

for operating said clamping-jaw, and means

for operating the clamps to bend the pipe, sub-
stantially as set forth.

14. The combination of clamps for the ends
of the pipe, one of said clamps comprising a
head provided with a flange which embraces

the pipe, a clamping-jaw, an arm pivoted to
said clamp-head and carrying said jaw, an op-
erating-lever for said jaw pivoted to sald arm
and having a cam-shaped portion which en-
oages a part on said clamp-head, and means
for operating the elamps to bend the pipe, st b-
stantially as set forth.

15. The combination of clamps for the ends
of the pipe, one of said clamps comprising a
head having a circular flange which surrounds
the pipe, a segmental circular guide secured
to said head inside of said flange, and a clamp-
ing-jaw arranged inside of said flange, an arm
carrving said jaw and pivoted to said clamp-
head, an operating-lever tfor said clamping-
iaw, and means for operating the clamps to
bend the pipe, substantially as set forth.

Witness my hand this 9th day of June, 1904.

EDMUND ZEH.

Witnesses:
CHas. W. PARKER,
(. M. BENTLEY.
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