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To all whom it may concerm:

Be it known that I, HERBERT E. FOWLER, 4
citizen of the United States, residing at New
Haven,in the county of New Haven and State
of Connecticut, have invented certain new
and useful 1111131’*01 ements in Machines for
Bending and Coiling Pipes; and I do hereby
declare the _Eollcmmp to be a full, elear, and
exact description of the im*e'n_t-im], snch as

will enable others skilled in the art to which

it appertains to malke and use the same.

My invention relates to machines for bend-
ing and coiling pipe; and 1t consists in the
1mproved construction and arrangement or
combination of parts, hereinaflter fully dis-
closed in the deseription, drawings, and
claims. |

The objects of my invention are, first, to
provide twomolded, rabbeted, or conical bend-
ing-rollers journaled parallel with each other;
second, to provide amachine for bending and

| eoilinﬂ pipe with bending-rollers, w hmh will
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bear against the sicde of the pipe and bend it
11111119(11‘11261V after 1t leaves the feed-rollers;
third, to arrange said bending - rollers one

anove the other with their free ellds pointing

toward the feed-rollers and to form said roll-
ers with molded, grooved, or-rabbeted ends,
which will formm together nearly a semicircle
in section; fourth, to journal said bending-
rollers upon an adjustable slide for adjusting
them to bend coils of varying diameters; and,
fifth, to journal
block or frame, which is provided with means
for laterally adjusting it, and to support said
block or frame upon a ahde provided with
means for adjusting it toward and from the
feed-rollers.

In the accompanying drawings, which form
a part off this %pem.hcm,lon and in which the
same reference-numerals indicate the same
parts, Figure 1 represents a perspective view
of myimproved machine for bending and coil-
ing pipe; Kig. 2, a top plan view ot the same,
showing the coiled pipe indicated by dotted
lines; Kig. 3, a vertical section on the line x o
of F10‘ 2, “and IFig. 4 a bottom plan view.

In the dmwntl.g,s the numeral 1 indicates
the machine table or frame, which is provided
upon its ander side with bearri.ugs 2 for the
drive-shaft 3. . Said drive-shaft 3 is provided

said bending-rollers upon a |

==
'

with a suitable drive-pulley, 4, at its outer end,

and at its inner end with a worm, 5, whleh-

meshes with a worm-wheel, 6,which is Secnred
upon the lower end of a shaft or spindle, 7,
journaled in the machine frame or table.

A slide or block, &, slides in a slot, 9, 1n the
machine table or frame, and has the inne.i"'. end
of a screw, 11, hearing against its outer end.
Jaid serew fits and turns in a corresponding
perforation, 12, in a lip, 13, upon the edge of
the machine frame or table, and is provided

with asuitable hand-wheel, 14, at its outerend.

A shaft or spindle, 15, is journaled in a bear-
ing in the inner ond of said slide or block,
and has a cog-wheel, 17, upon its lower end,

which meshe's with a COW-W}]GM 18, upon the

shaft or spindle 7 below said table or frame,
but above the worm-wheel upon said shaft.
A feed-roller, 19, is removably secured upon
said shaft or spindle 7 above the table or
frame, and said rolleris formed with aslightly
less than Sem‘i—eylgindrie::ll circumferential
egroove 20. A feed-roller, 21, which is formed
with a cor responding slig hﬂy less ﬂmn seml-
cylindrical eueumfelenmal groove, 22,18 re-
movably secured upon the %pmdl@ or shaft 15

- 1n the adjustable shde or block 8

A guide-roller, 23, is journaled upon the

_maelnne frame or table with ifs periphery in

a line with said feed-roller 21, and in a line
at right angles to a line drawn between the
eenter:s of the tso feed-rollers 19 and 21.

The machine frame or table is formed with
a diagonal slot, 24, which extends from one
corner of said table and toward the space be-
tween the feed-rollers, and a slide or block,
25, fits and slides in Smd slot and has an ap-
wﬂwdly projecting lip, 26, at its outer end.
Theinner endof a screw, 27, 1&']11011 isprovided
with a hand wheel or chsk, 28, and fits and
revolves in a threaded perforation, 29, 1n a lip,
30, at the corner of the table, bem‘
the said lip 26 of the slide 25 and serves to
adjust the same in the slot. A plate or block,
31, is pivoted at its middle upon the upper
side of said slide 25, and has two uprights, 32,
upon its upper faee which form longitudinal
bearings 53 for two horizontal shafts 34 which
are ,]ourmled one above the other and paral-
lel with each other in said bearings. The

bending-rollers 35 are secured upon the mner
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ends of said shafts, and the peripheries or

edges of said rollers are formed with molds,

rapbets, or grooves, 36, which form nearly a
semicircle 1n section when the rollers are
placed m their proper position with their pe-
ripheries bearing against each other. The di-
ameter for said semicirele formed by the
grooves or rabbets of said rollers is the same
as the diameter of the grooves of the feed-
rollers, so that said rollers may form a con-
tinuation of the groove 1n the feed-roller 21,
and may form a circular opening when
brought to register with the groove in the

| feed-—roller 19.

An upwaldly—prmeetlnﬂ lip, 37, is formed at
the edge and mear the onter (Jml of the slot.
24, ::1,11{1 a screw, 335, provided with a hand

‘wheel or disk, 39, 18 fitted in a threaded per-

foraton, 40, 1n said lip, and bears with its in-
ner end against the outer upright, 32, of said
pivoted block or frame 5

An oblique guide, 41, or a guide-roller or
similar device 1s adjustably secured upon the
machine frame or table at the forward or feed
side of the feed-roller 19, and serves to guide

the coil as it ig for nw{l by the rollers above

the same.

In practice feed and guide rollers of the
appropriate diameter for the coils to he made

and having their circumferential grooves of
a Size to snugly fit the pipe to be bent are
adjusted in their proper places, the adjustable
slide for the feed-roller 21 and the long cogs
of the gear-wheels upon the roller shafts or
,spmdles admitting of feed-rollers of varying
diameters being used and bending-rollers of &
suitable dmmeter and with grooves corre-
sponding to the grooves in the feed and guide
rollers are secured upon their shafts. The
pipe 18 now mnserted between the feed--oll-
ers, and the bending-rollers will, hy bearing
with their molded mbbcted ends &ﬂaumt one
side of said pipe and by being me*ﬁed against
it by the serew 27, bend it, and when the de-
sired bend or (llmneter of coll has been at-
tained by adjusting said bending-rollers by
means of the screws 27 and 38 the pipe may
be fed through the rollers and coiled without
any stoppage Cor further adjustment, the guide
41 guiding the coils above the feed-rollers and

preventing their being fouled or obstructed by

the pipe which 1s fed into the machine.

It will be obvious that the diameter of the
coils 1s adjusted by the adjustment of the
bending-rollers, and that the diameter will be
increased by tilting said rollers out from the
feed-rollers by means of the laterally-tilting
frame and 1ts side serew, 38, and by dl‘&Wlllﬁ
sald rollers away by the shde and ils serew 27,

When acylhindrical coil is formed, the hend-
ing-rollers remain in their adjusted position;
but when a conical coil is to be formed the
bending-rollers are first gradually fed toward
the feed-rollers and pipe by means of the slide
and the end screw, 27, forming the larger coils,
and thereupon when said slide has arrived at
the inner end ot its slot fed toward the feed-

5977183

roller 21 and still c¢loger to sald pipe, forming
the smaller coils, by means of the tilting frame
or plate and the side screw, 38.

- It will be obvious that on account of their

molded, rabbeted, and reduced—nearly coni-

1]-—%]1{11)0 the bending-rollers may he tilted
fully into the space between the feed-rollers,
so that said bending-roilers will hear aﬂmn%t
the pipe at a point emnp&mtweh near to the
point at which the feed-roller 21 hears against
11, so that the pipe will be perfectly auppmted
while Dbeing bent, and will not be liable to

have uneven or straight portions or breaksin

the bends or coils. It will also be obvious
that, on account of the shape of the bending-
1‘01191% sald rollers having their diameters in-
creasing toward the inner ends, the metal of
the pipe which is being bent will be drawn

upon the outer convex side of the bend of the

pipe by the portionsof the rollers having the
larger dl.;mmters and consequently tlm"dmn
relmn ely Laster Lhml the outer and qmallel*
portions of the rollers, which revolve with less
speed, and therefore have a backwardly drayw-
ing or upselting action upon the pipe as they
%hp upon the same., This action of the bend-

ing-rollers will insure perfect bending without

breaks 1n the pipe, admilting of coils of a
smaller diameter, compared with the diameter
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of the pipe being formed, than has heretofore

been possible with the machines now in use.
Sald bending-rollers may be used in connec-

tion with other means for supporting the pipe,

and may either be stationary with 1*el.:tt1011 to
the said supporting means or may be mova-

ble around the same, and various other modi-

fications and changes may be made in the
construction of my nmc*hme without depart-
g from the spirit of my invention.

The pipe will e bent while retaining its
perfect shape in the coils, as the bending- roll-
ers will bear firmly against the onter side of
the bend or coil of the pipe, and by their shape
force said pipe into shape while bending it,
so thatsaid rollers will preventany fattening
or change of shape in the pipe. |

Imeﬂ thus fully deseribed the construe-
tion Eblld arrangement or combination of my
Lnproved nmehme for bending and coiling

pipe, 1ts operation, and ady antages, what 1

claim as new is—
- L. In a machine for bending and coiling
pipe, the combination, with a pair of f eed-
rollers, of a pair of buldmn-mﬂe]s formed
with molded ends ]ouma]ed one above the
other and arranged to project into the space
between said ered -rollers, and, together with
one of said rollers, to force the pipe to follow
the contour of 1116 opposite feed-roller for a
portion of its periphery, and to form a con-
tinuation of the periphery of said first-named
roller, substantially as described.

2. In a machine for bending and coiling

pipe, the combination, with a pair of feod-

rollers, of a pair of bendmn-rollers formed
with molded ends ;ournaled one above the

| other and arranged to project into the space
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between said feed-rollers, and, together with

one of said rollers, to force the pipe to follow
the contour of the opposite feed-roller for a
yortion of 1ts periphery, and to form a con-
tinuation of the periphery of said first-named
roller, and means for adjusting said rollers to-
ward and from said feed-vollers, substan tiflll Y

e

a8 desmf:‘ilmd.

. In a machine for bending and Gmhnﬂ
plpe the combination, with a pair of feed-
rollers, of a pair of bo.ndmf—r()lleh formed
with ].nolded ends journaled one above the
other and arranged to project into the space

‘between said feed-rollers, and, together with

one of said rollers, to force the pipe to follow
the contour of the opposite feed-roller for a
portion ol its periphery, and to form a con-
tinuation of the periphery of said first-named
roller, and a shide which forms bearings for
said bending-rollers, and is provided with a
feed-serew for adjustingit toward or from said
feed-rollers, substantially as deseribed.

4. In a machine for bending and coiling
pipe, the combination, with a pair of feed-
rollers, of a slide prov _1(1&(1 with aserew forad-
justing it toward and from thespacebetween
sald feed-rollers, a plate or frame pivoted upon
sald slide, a serew for tilting or laterally ad-
justing hdlt[])l‘Lft orirame, and a pairof bend-
img-rollers which arve journaled one above the
other at the inner end ol said plate or firame
and formed with molded ends, and, together
with one of sald feed-rollers, foree the pipe to

follow the contour of the om)()fiaite feed-roller |

for a portion of its periphery, &
described. |
5. In a machine fon

aubstantially as

bending and coiling

pipe, the combination of a pair of grooved
teed-rollers, a slide provided with a screw for
adjusting it toward and from the space be-
tween sald feed-rollers, a plate or frame piv-
oted upon said slide, a screw for laterally ad-
justing said plate or fram e, and apair of bend-
ing-rollers which are journaled upon said
plate or frame and formed with molded ends
which correspond to the grooves in the feed-
rollers, and, together with one of said feed-
rollers, force the pipe to follow the contour of
the opposite feed-roller for a portion of its pe-
riphery, substantially as deseribed.

6. In a machine for bending and coiling

pipe, the combination of the machine frame

c
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or table formed with the diagonal slot 24, the

feeding-rollers 19 and 21, formed with the reg-
1stering circumiferential grooves 20 and 22
the guide-rollers 23, the guide 41, the slide 25
1 sald slot 24, the serew 27, for adjusting said

y 55

slide, the plate or frame 31, pivoted upon said.

slide and formed with the uprights 32, which
are provided with the horizontal bearings 33,
the serew 55, which bears against the outer
upright, 32, the shafts 34 in said bearings 33,
and the bending-rollers 35, upon the inner
ends of said *:_Jlattq and for metl with the molds,

grooves, or rabbets 36, which correspond in
ahap{’l to the

orooves 1n satd feml rollers, Sub-
stantially as (le%(*l 1hed.

In testimony whereof 1 affix my signature in
presence of two witnesses.

HERBERT E. FOWLER.
Witnegses: |
CHARLES H. IHHAYDEN,
MicHAEL R. ENSCOR.
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