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To all whone it may conceri;

Be it known that I, IIRRBERT K. FOWLER,
2 citizen of the United States, residing at
New Haven, in the county of New Haven and

State of Connecticut, having invented certain

new and useful Improvements in Machines
for Bending Pipe; and I do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such as will ena-
ble others skilled in the art to which 1t appetr-
tains to make and use the same.

My invention relates to machines for bend-

ing metal pipe or tubing, and more especially
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for bending or doubling metal pipe into flat
zigzag coils—such as for ice-machines, cool-
ing apparatus, steam-heating apparatus, or
similar pipe having bent or doubled portions
at intervals; and it consists in the improved
construetion and arrangement or combina-
tion of vparts hereinafter fully disclosed in
the description, drawings, and claims.

The objects of my invention are, first, to
provide the periphery of a hending-roller 1n
2 machine for bending pipe with an adjusta-

‘ble grip or clamp for clamping the pipe and

carrying it around the periphery of sald
roller; second, to provide a two-part bend-
ing-roller with radially-projecting clamping

or gripping jaws in the peripheries of said

parts, and with means- for foreing said parts
firmly against each other; third, to provide
the periphery of one bending-roller with a

“clamp or grip for holding the pipe, and the

periphery of the opposite bending-roller with
a corresponding and registering notch or re-
cess for said clamp; fourth, to provide means
for adjusting the shafts or spindles for the
bending-rollers at varying distances from
each other, according to the diameter of said
rollers; fifth, to provide a pipe-bending ma-
chine with two bending-rollers, one of which
is provided with means for clamping the pipe
and carrying it around with it upon its pe-
riphery and with one guide-roller, and, sixth,
to provide a machine by means of which pipe
may be bent or doubled at one point, there-
upon slid forward to have a straight portion,
again bent or doubled in the opposite direc-
tion, and so forth, to form a flat zigzag-shaped
coil or a flat coil with straight parallel, or

‘nearly parallel, portions.

#

In the accompanying drawings, forming a

part of this specification, and in which the
same reference-numerals indicate the same
parts, Figure 1 represents a perspective view
of my improved machine for bending pipe,
and Trig. 2 a vertical section on the linex
of Fig. 1. | |

In the drawings, the numeral 1 indicates
the machine table or frame, which 1s pro-
vided upon its under side with bearings 2 for
the drive-shaft 3. Said drive-shaft 3 is pro-
vided with a suitable drive-pulley, 4, at 1its
outer end, and, preferably, with a suitable re-
versing-gear (not shown) for reversing the
revolutions of said shaft whenever desired.
The inner end of said drive-shaft 3 is pro-
vided with a worm, 5, which meshes with a
worm - wheel, 6, which is secured upon the
lower end of a shaft or spindle, 7, journaled
in the machine frame or table.

‘A slide or block, 8, slides in a slot, ‘I, In
the machine table or frame, and has an up-
wardly-projecting lip or shoulder, 10, at 1ts
outer end, against which the inner end ot a
screw, 11, which fits and turns In a corre-
sponding perforation, 12,1n & lip, 13, upon
the edge of a machine frame or table, and 18
provided with a suitable hand-wheel, 14, at
its outer end, may bear. A shaft or spindle,
15, is journaled in a bearing, 16, in the inner
end of said slide or block, and has a cog-
wheel, 17, upon its lower end, which meshes
with a cog-wheel, 18, upon theshatt or spindle

7 below said table or frame, but above the

worm-wheel upon said shaft. Said shatt or
spindle 7 is formed with a shoulder, 19,which
is flugh with the machine frame or table, and
two halves, 20 and 21, of a bending rotler or
disk fit upon the shaft or spindle, and are
clamped againstsaid shoulder by means ot a
nut, 22, which fits upon the upper reduced
and screw-threaded end, 23, of said shaft or
spindle, and is provided with a handle, 24, or
hand-wheel or other means for turning it. A
washer, 25, is placed between said nut and
the upper half, 20, of the roller. Said roller-
halves 20 and 21 are formed with circumfer-
ential grooves or recesses, which form one
circumferential groove, 26, nearly semicireu-
Jar in cross-section, and at registering points
of their peripheries said roller-halves are pro-
vided, respectively, with a downwardly and

' an upwardly hooked clamping or oripping
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Jaw, 27 and 28, which jaws have their hooked

ends meeting and form a circular eye, clamp,

or grip. A pin, 29, projects from the face of

one of said roller-halves and into a register-
5 Ing hole, 30, in the meeting face of the other
roller-half, said pin and hole servin o to keep
said clamping or grippin g jaws registering
with each other.

A roller, 31, isdetach ably secured upon the
shaft or spindle 15 in the slide 3, and has the
same height and diameter as the divided

IO

roller 20 21, and is provided with a nearly

semi-cylindrical circumferential groove, 952,
which registers with the groove 26 1n the op-
15 posite roller. Said roller 31 is formed with a
notch or recess, 33, which extends from the
periphery,-and is sutficiently deep and wide
to receive the clamping or gripping jaws of
the opposite roller, which jaws may register
20 with said notch or recess and project into the
same whenever said rollers are revolved.

A guide-roller, 34, formed with a nearly-
cylindrical circumferential groove, 35, of the
same size as the grooves in the bending-roll-

25 ers, is journaled with its short shaft upon the
face of the machine table or frame, and with
1ts groove in a line with the oroove 1n the
notched or recessed roller 51, and in aline at
- Tight angles to a line drawn between the cen-
30 ters of said rollers. |

In practice the nut which clamps the
two roller-halves 20 and 21 together,isloosened
sufficiently to admit of the end of the pipe Lo
be bent to be inserted and slid between the

35 clamping or gripping jaws 27 and °8 up to
the place at which it is to be bent. The nut

18 thereupon tightened, so as to give said jaws

a firm hold upon the end of the pipe, where-
upon the rollers are started to revolve, the

40 divided roller carrying the pipe around with
16 until it has been Dent sufficiently. The
pipe will bear against the guide-roller, and
the grooved roller 31 will bear against the
side of the pipe opposite to the divided roller,

45 80 that the pipe will retain its shape in the
bend without being flattened. The notch or
recess o3 will admit of the pipe remaining in
the clamping-jaws durin g the entire process of
‘bending, as it allows the Jaws to pass around
50 between the two rollers, and there will conse-
quently be mo necessity for loosening the
clamping-jaws and shifting them during the

- process of bending the pipe, as is Necessary
i bending-machines in which therve is a re-

55 movable clamp-upon one roller and no noteh
or recess In the opposite roller, which shifting

of the clamp or clampin g-jaws is liable to
cause a straight or imperfectly-bent portion

in the bend of the pipe at the place which is

6o bent while the clamp is removed, After one
bend has been formed and moré bends are de-
sired, as in a flat zigzag coll, the clamping-nut

22 1s loosened, when the rollers may be re-
versed, the jaws sliding upon the bend of the
65 pipe back to their startin g-point in the recess
or notch of the opposite roller. The pipe may

0
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now pe slid between the clamping-jaws until

1t arrives at the point where the next bend is
to be, when the pipe is turned within the
Jaws, if the bend is to be in the opposite di-
rection of the former hend, and clamped in
said jaws by the clamping-nut, whereu pon the

rollers are again revolved and another bend

15 formed. This bending may be continued
for the entire length of the pipe, and as man y

bends as desired may be formed at any de-
sired distances from each other without re-
moving the pipe from the clamping-jaws or
the jaws from the pipe.

If 1t is desired to form all the bends in the
same direction, the pipe is not turned in the
jaws, but the jaws are merely slid back upon
the bend of the pipe to the startin g-point in

‘the recess or notch in the opposite roller. The

pipe is slid forward between the jaws to the
next bending-point and bent by the revolving
rollers. |

As the diameter of the bend or elbow formed
I the pipe depends upon the diameter of the
bending-rollers, said rollers must he changed
and substituted by rollers of suitable diame-
ter when bends of a different diameter are to
be formed, and the size of the circumferen-
tial grooves in said rollers must correspond
to the size of pipe bent by them, as said pipe
must fit snugly in -the grooves and in the
clamping-jaws. | |

T'he cogs of the two cog-wheels 17 and 18
upon the shafts of the bending-rollers are of
a sufficient length to admit of their meshing
with each other under various adjustments of

the shaft 15 in the adjustable slide at vari-

ous distances from the shaft 7, said distances

depending upon the diameters of the bend-

ing-rollers, the function of said adjustable
shide or block 8 being to adjust said shafts or
spindles at their proper distances from each
other, according to the diameters of the hend-
ing-rollers. |

- IFrom the foregoing it will be obvious that
pipe may be bent or doubled by this machine
without loss of time in. stopping the machine
while making one bend, and without any ir-
regularities or straight or imperfectly-bent
portions in the bends or elbows, on account, of
1ts being provided with the divided roller and
clamping - jaws and with the notch or recess
in the other bending-roller; that the bending-
rollers will travel together on account of their
being geared together by the cog-wheels, and
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will consequently prevent all drawin g or flat-

tening of the pipe, as would be liable to take
place if the rollers were not geared, and thaf
bends or elbows of various diameters and at

various distances from each other may be 1:

made from various sizes of pipe by the same
machine on account of the rollers being in-
terchangeable. | |

Having thus fully described the construe-
tion and arrangement or combination of parts
of my improved pipe-bendin g machine, its op-
eration and advantages, what I claim as new
18— |

1. In a machine for hending pipe, a roller
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¢ bination, with a bendin o-roller formed with a
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provided with a gripping clamp or eye pro-

jecting radially from its periphery, in combi-

nation with an opposite roller havinga groove .

or recess to receive the said gripping elamp
o eye, substantially as specified.

2. In a machine for bending pipe, a bend-
ing-roller comprising two separable sections,
each carrying a part to form a gripping clamp

or eye, in combination with a bending-roller

having a groove or recess adapted to receive
the said elamp or eve, substantially as speci-
fied. | |

3. Tn a machine for bending pipe, a bend-

ing-roll formed in two separable sections, and
each having a circumferential curvilinear

oroove at thelr adjacent sides, and also hav-

!
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and adjustable clamping-jaws at its periph-
ery, of an opposite bending-roller formed with
a similar circumferential groove and in 1ts
periphery with a noteh or recess which regis-
ters with and receives said eye, substan tially
as deseribed. _ |

a8, Tn a machine for hending pipe, the com-
hination of a frame or table formed with a
transverse slot and with a bearing at the in-
ner end of said slof, a spindle or shaft jour-
naled in gaid bearing, a block which slides 1n

said slot, and is formed with a lip at its outer

e — m———— . - a —

-——

ing respectively a part which forms a grip-

ping clamp or eye, in combination with a
bending-roll having a groove or recess 10 re-
ceive the said clamp or eye, and also & clr-
cumferential curvilinear groove to mateh the
corresponding groove in the opposite roll,

substantially as specified.

4. In a machine for bending pipe, the com-
hination of a shaft formed with a shoulder
and with a redueced and screw-threaded up-

per end, a roller which consists of two halves,
formed with grooved or recessed edges,which |
form a nearly semi-cylindrical groove in the |

periphery of said roller, provided with two

registering hook -shaped clamping-jaws in .
their peripheries, which form a projecting

eve, and with a registering pin and hole 1in
their facing sides, a washer upon said shait
and supported upon the top of said roller,
and a nut upon the serew-threaded end ot
aaid shaft and clamping said washer- and

roller-halves againgt the shoulder upon said

shaft, substantially as deseribed.

5. Tn a machine for hending pipe, the com- .
bination, with a bending-roller provided with |

a projecting eye at its periphery, of an oppo-

site bending-roller
with a noteh or recess which registers with
and receives said eve, substantially as de-
scribed.

6. Tn a machine for hending pipe, the com-
bination, with a bending-roller provided with
a projecting and adjustable clamp or orip at
its periphery, of an opposite hending-roller
formed in its periphery with a noteh or re-
cess which registers with and receives sald
eye, substantially as d eseribed.

7 In a machine for bending pipe, the com-

formed in its periphery

- -
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slightly less than semi-cylindrical and eircum- |

ferential groove and provided with projecting .

end and a bearing at its inner end, a screw
which fits {through a serew-threaded perfora-
tion in a lip upon said table at the outer end
of said slot and bears against the lip npon
said sliding block, a shaft or spindle journaled
in the bearing in said sliding block, two mesh-

ing cog-wheels which are of the same diame-

ter, provided with long cogs and secured upon
said gpindles or shafts, means for revolving
one of said spindles orshatts, and interchange-

able bending-rollers upon said spindles or

shafts, substantially as described.

9. Tn a machine for bending pipe, the com-
bination of a circnmferentially-grooved bend-
ing-roller provided with a projecting elamp-
ing or gripping eye, a cirecunferentially-
arooved bending-roller formed with a noteh
or recess in its periphery which registers with
said eve, and a circumferentially - orooved
onide-roller arranged in aline with the space
between the hending-rollers and at right an-
oles to a line drawn throu oh the centers of
said rollers, substantially as described.

10. Tn a machine for bending pipe, the com-
hination of the machine frame or table formed
with the slot 9, the drive-shaft 3, formed with
the worm 4, the shaft or spindle 7, formed with
the threaded end 23 and with the worm-wheel
6 and cog-wheel 18, and journaled in sald
trame or table, the divided and grooved roller
90 21, formed with the jaws 27 and 28, the
washer 25 and handled nuts 23 24, the sliding
block 8, having the adjusting-screw 11, the
shaft or spindle 15, journaled in said sliding
block and provided with cog-wheel 17, the
roller 31 upon said shaft and formed with the
oroove o2 and noteh or recess 33, and the

euide-roller 34, substanti ally as described.

" Tn testimony whereof T affix my signature in
nresence of two witnesses.

HERBERT E. FOWLER.
Withesses:

(!, H. HAYDEN,
Q. M. HOYE.

T3

60

70

75

80

e

100

105



	Drawings
	Front Page
	Specification
	Claims

