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To all whom it may conceri:

Be it known that I, HERBERT K. FOWLER,
a 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 Implovementb in Machines

for Bending and Coiling Pipe; and 1 do:here-

by declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains to make and use the same.

My invention relates to machines for bend-
ing and coiling pipe; and it consists in the
1mp10ved COHthHCth‘ﬂ and arrangement or
combination of parts hereinafter fully dis-

closed in the description, drawings, and

- ¢laims.
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I accomplish these objects is shown in the
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The objects of my invention are, first, to
provide a machine for bending and coiling
pipe with a bending-roller which will bear
against the side of the pipe and bend 1t im-
mediately after it leaves the feed-rollers; sec-
ond, to form one of the feed-rollers of a pipe-
bending machine with a deep groove in the

bottom of a shallow, partly-cylindrieal, and |
circumferential. groove, and to provide a nar-

row bending-roller which will project with its
periphery into said deep groove; third, to
journal said bending-roller upon an adjust-
able slide for adjusting it to bend coils of
varying diameter, and, fourth, to journal said
bending-roller upon a block or frame which
1S prowded with means for laterally adjust-
ing it, and to support said block or frame
upon a slide provided with means for adjust-
ing it toward and from the feed-rollers. .
The construction of the machine by which

accompanying chamnﬂs forming part ot this
specification, and 1in which the same refer-
ence-numerals indicate the same pmts

Figure 1 represents a top plan view of my
improved machine for bending and coiling
pipe, the coiled pipe being indicated by dotted
lines; Fig. 2,a vertical section on the line x @
of Fig. 1, and Ifig. 3 a vertical section on the
line y y of Kig. 1.

In the drawings, the numeral 1 indicates
the machine table orframe, whichisprovided
upon its under side with bearings 2 for the

drive-shaft 3. Said drive-shaft 3 is provided

with a suitable drive-pulley, 4, at 1ts outer

end, and at its inner end with a worm, o,
which meshes with a worm- -wheel, 0, which is
secured upon the lower end of a ‘shaft or g 5
spindle, 7, journaled in the machme frame or
table. |
A slide or block, 8, slides in a slot, 9,1in the -
machine table or frame, and has an upward-
ly-projecting lip or 5110111d61 10, at its outer 6o
‘end, against which the inner end of a screw,

11, (WhIGh fits and turns in a corleSpOndmﬂ -
pelfomtlon 12, in a lip, 18, upen the edge of"
the machine fmme or ta,ble and 1s p10V1ded |
with a suitable hand- Wheel 14, at its outer 63
end,) may bear. A shaft or spindle, 15, 18
journaled in a bearing, 16, in the inner end

of said slide or bloek and has a cog-wheel,
17, upon its lower end which meshes with a.
eon‘—wheel 18, upon the shaft or spindle 7 be- 7o
low said table or frame, but above the worm-
wheel upon said shaft. A feed-roller, 19, 18
removably secured upon said shatt or Spmdle

7 above the table or frame, and said roller 1s-
formed with a slightly less than semi- cvlin- 75
drical circumferential groove, 20.

~ Afeed-roller, 21, is removably secured upon
the shaft or spmdle 15 in the adjustable slide

or block 8, and is formed with a slightly less
than semi- cvhudmcal circumferentialgroove, 8o
22, and with a still deeper narrow groove, 23,

in the bottom of said groove 22.

A guide-roller, 24, 18 ;;oumaled upon the ma-
chine frame or table with its periphery in a
line with said deeply-grooved feed-roller 21 &5
and in a line at right angles to a line drawn
between the centers of the two feed-rollers
19 and 21. |

The machine frame or table is formed with
a diagonal slot, 25, which extends from one go
corner of said table and toward the space be-
tween the feed-rollers, and a slide or block,
26, fits and slides 1n said slot and has an up-
wardly-projectinglip, 27, at its outerend. The
inner end of a screw, 28 which is provided g5
with a hand-wheel or dlsl{, 29, and fits and
1'evolves in a threaded perfora-tion,'SO, in a
lip, 51,at the corner of the table, bears against
s:zud lip 27 of the slide 26 and serves to ad-
just the same in the slot. A plate or block, 100
32, is pivoted at its middle upon the upper
side of said slide 26 and has a narrow bend-
ing-roller, 33, journaled upon its inner end.
Said narrow bendmo -roller will fit into the
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deep groove 23
formed with a circumferential partly-cylin-
drical groove, 34, which is formed with the
same radius as the grooves of the feed-rollers,
s0 that said groove 34 may form a continna-
tion of the groove 22 in said feed-roller 21, as
will be seen by reference to Fig. 2 of the
drawings. An upwardly-prejecting lip, 35, is

formed at the edge and near the outer end of |
the slot 25, and a screw, 36, provided with a

hand-wheel or disk, 37, is fitted in a threaded
perforation, 38, in said lip and bears with its

mner end against the side edge of the outer !

end or portion of said pivoted block or plate 32.
An oblique guide, 39, or a guide-roller or
similar device is adjustably secured upon the

side of the feed-roller 19 and serves to guide
the coil as it is formed by the rollers above
the same.

In practice feed and guide rollers of the

appropriate diameter for the coilsto. be made,
and having their circumferential grooves of
a size to snugly fit the pipe to be bent, are
adjusted in their proper places, the adjusta-
ble slide for the deeply-grooved feed-roller 21

and the long cogs of the gear-wheels upon the

roller-shafts or spindles admitting of feed-
rollers of varying diameters being used, and
a bending-roller of a suitable diameter and
with a circumferential groove corresponding
to the grooves in the feed and guide rollers is

adjusted, The pipe is now ingerted between

the feed-rollers, and the narrow bending-

roller will, by bearing against one side of said

pipe and. by being forced against it by the
serew 2o, bend it, and, when the desired bend |

or diameter of coil has been attained, by ad-
Jjusting: said bending-roller by means of the

serews 23 and. 36 the pipe may be fed through

the rollers and coiled without any stoppage
or further adjustment, the guide 39 guiding

the coils above the feed-rollers and prevent-

ing their being fouled or obstructed by the
pipe which is fed into the machine.

It will be obvious that the diameter of the
colls is adjusted by the adjustment of the
bending-roller, and that the diameter will be
1ncreased. by tilting said roller out from the
feed-rollers by means of the laterally-tilting
frame and its side screw, 36, and by drawing
sald roller away by the slide and its serew 28,
When a eylindrieal coil is formed, the bend-
ing-roller remains in its adjusted position:
but when a conical coil is to be formed the
bhending-roller is first gradually fed toward
the feed-rollers and pipe by means of the
slide and the end screw, 28, forming the
larger coils, and thereupon, when. said. slide
has arrived at the inner end of its slot, fed
into the deep groove in the feed-roller and
still closer to said pipe, forming the smaller
coils by means of the tilting frame or plate
and the side scerew, 36.

It will be obvious that, on account of the

bending-roller projecting into the deep groove
of the feed-roller, said roller will hear against |

307,798

in the feed-roller 21, and is | the pipe in the space between the feed-rollers

and at a pointveryclose to the point at which
the deeply-grooved feed-roller bears against
1t, so that the pipe will be gradually and
evenly bent and fully supported while it is
being bent, said feed-roller and bending-

- roller following the contour of the opposite

feed-roller for a portion of its periphery, and
thus forming a perfect support for the pipe
while it is being bent and causing a smooth
and even curve without breaks and straight

. Or uneven portions.

Instead of having the bending-roller Lo pro-
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jeet into a groove in thefeed-roller, said roller

- may be so shaped as to projeet into the space

between the feed -rollers 1n various other

machine frame ortable at the forward or feed | ways, or it may be substituted by one or more

smaller shaping or bending rollers or a simi-
lar shaping or bending device without de-

parting from the spirit of my invention, and

one form of such arrangement of shaping or
bending rollers forms the subject-matter of
another application for Letters Patent, which
1s filed together with this application.
Having thus fully deseribed the construe-

tion and arrangement or combination of my

improved machine for bending and eoiling
pipe, with its operation and advantages, what
I claim as new i1s—

1. Ina machine for bending and coiling pipe,
the ecombination, with a grooved feed-roll, of
a feed-roll having a groove of greater depth

and a bending and shaping roll having its

periphery extending into the periphery of said
deeply-grooved roll, substantially asspecified.
2. In amachine for bending and coiling pipe,

the combination, with a grooved feed-roll, of

a feed-roll having a groove of greater depth

and an adjustably - arranged bending and
shaping roll having its periphery extending

intothe periphery of said deeply-grooved.feed-
roll, substantially as specified. |

3. In.a machine for bending and coiling pipe,
the combination, with a pair of feed-rollers,

of a bending-roller which projects into the
space between said feed-rollers to a point

within the periphery of one of theni, and a

slide which forms a bearing for said. roller

and is provided with a feed-screw for adjust-
ing it toward and from said feed-rollers, sub-
stantially as deseribed. |

4. In a machine for bending and coiling
pipe, the combination, with a pair of feed-
rollers, of a slide provided with a. screw for
adjusting it toward and from the space. be-
tween said feed-rollers, a plate or frame piv-
oted upon said slide, a serew for tilting or lat-

erally adjusting said pivoted plate or frame,
and a bending-rollerwhich is journaled upon

the inner end of said plate or frame, and, to-

gether with one of said feed-rollers, forces the
- pipe to follow the contour of the opposite
feed-roller for a portion of its periphery, sub-

stantially as deseribed.

5. In a machine for ]j)ending and (J()lllllg
pipe, the combination of a feed-roller, an op-

posite feed-roller formed with a deep groove
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in its periphery, and a bending-roller which
1s journaled to project with its edge into the
deep groove of said feed-roller, and, together
with said roller, to force the pipe to follow the
contour of said other feed- roller for a portion
of 115 periphery, substantially as described.
In a machine for bending and coiling
pi“:}{:- the combination of a feed-roller formed
with a cireumferential groove, a feed-roller
formed with a cireumferential gro_m ¢ and a
deeper groove in the bottom of said groove,
and a narrow bending-roller which 1s jour-
naled to project into said deeper groove and
formed with a eircumferential groove of the
same diameter as the grooves in said feed-
rollers, and which, together with said deeply-
ogrooved roller, forces the pipe to follow the
contour of the opposite feed-roller for a por-
tion of its periphery, substantially as de-
scribed. -
In a machine for bending and coiling
pipe, the combination of a circumferentially-
orooved feed-roller, an opposite feed-roller
formed with a circumferential groove and
with a deep groove in the bottom of said cir-
cumferential oroove, a clrcumferentially-
orooved bending-roller which 18 journaled to
project 1nto said deep groove, and, together
with said deeply ﬂrooved feed- 1‘01161‘ to force
the pipe to follow the contour of the opposite
feed-roller for a portion of its periphery, and
means for adjusting said bending-roller to
project more or less into said deeply-grooved
roller and toward said opposite feed-roller,
substantially as described. |
8. In a machine for bending and colling
pipe, the combination of a eircumferentially-

l

orooved feed-roller, an opposite feed-roller
formed with a corresponding circumferential
oroove and with a deep groove in the bottom
013 said groove, a slide wlueh projects with its
inner end toward the Space between sald feed-
rollers, a screw for adjusting said slide toward
or from said rollers, and a c-irmnnferenti&ll} -
orooved bending-roller which 18 journaled at

the inner end of said slide to project into the .

deep aroove of said feed-roller, and, together
with szud feed-roller, to force the pipe to fol-
low the contour of - the opposite feed-roller for
a portion of its periphery, substantially as
deseribed.

9. In a machine for bending and coiling
pipe, the combination of the machine frame

or table formed with the dmﬂonal slot 25, the

circumferentially-grooved feed-roller 19, the
opposite feed-roller, 21, formed with the cor-
responding circumferential groove, 22, and
with a deep groove, 23, in the bottom of said
groove, the guide-roller 24, the oblique guide
39, the slide or block 26 in said diagonal slot,
the screw 28, for adjusting said slide, the plate
or bloek 32, pivoted upon said slide, the screw
36, for laterally adjusting said plate or block,
and the narrow bending-roller 33, which 1s
journaled at the inner end of said pivoted
plate or block and projects into the groove 23
of
scnbed

In testimony wher eof T affi

presence of two witnesses.
HERBERT E. FOWLER.

xmysignature in

Witnesses:
CHARLES 1l. HHAYDEN,
MICHAEL R. ENSCOE,
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said feed-roller 21, subamn‘rmllv as de-
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