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UNITED STATES

| iPA_TENT OFFICE.

JAMES ACTON MILLER, OF NEW HAVEN, CONNECTICUT.

PIPE-BENDING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 655 259, dated Aug'ust 7, 1900.
Apphcahon ‘Bled May 81,1899, Serial No. 718,818; (No model) .

To all whom it may concern:

Be it known that I, JAMES ACTON MILLER,
a citizen of the Unlted States, residing at New
Haven, in the county of New Haven and State

of Connectlcut ‘haveinvented certain newand -

useful Improvements in Pipe-Bending Mech-
anism,of which the followingis aspemﬁcatlon

My 1nvent10n relates to pipe-bending ma-
chinery, and has for its object to provide im-
proved mechanism for the rapid coiling of
pipe, and particularly short.pipe elbows and
returns or bends near the threads and of less
than an entire co_nvolution or coil.

The invention consists in the novel grip-
ping device for seizing the threaded end of
the pipe, the fncmonless removable resisting-
bearing, and in the arrangement and combl-
nation and construction of parts, as herein-
after more fully described and claimed.

In the acecompanying drawings, forming a
part of this specification, Flo‘ure 1 is a rear
elevation of my improved bendmw machine,
and Fig. 2 is a front elevation of the same.
Fig. 3 is a plan view with thebending-former
shown in central section on the horizontal
line « x of Fig. 2, the gripping device and the
x'qaslsstl110“—bear1n0r released, and the pipe shown
as placed ready for being seeured to the bend-
ing-former.
the pipe gripped in place and the parts in po-
sition for the operatxon of bending. Fig. 5
is a vertical “seétional view of the remstmo'-
bearing, taken on the line 3 y of Fig. 4; and
Fig. 6 is an end view of the same. F1g 7 is
a plan view of the machine with the bending-

former and gripping device shown in horizon-’
tal section on the line o # of Fig. 2 and with’

thegripping device in clamped position. Fig.
8 is a vertical section through the gripping-
stirrup on the line « z of Fig. 7.

Referring to the drawings, A designatesthe
frame or table of the maehme, having the
upright power-shaft B suitably journaled in
the table. Such shaft will usually be geared
toderive the requisite power for bending large
pipe,but thedriving mechanism formsno pa1t
of the invention and need not here be shown,
it being understood that the shaft may be ro-
tated by any suitable means or power.

. Upon the upper end of the power-shaft is
secured a bending wheel or former D, having
its periphery grooved to conform to the size

-groove of the bending-wheel, as shown.

Fig.'4 is’a "plan view showing

and shape of the 'pige’ which it is adapted to
bend. Said former does not comprise an en-
tire wheel, as a portion of the circle is cut
away on one side, as shown in. Figs. 1, 3, 4,

~and 7, and a steel part E is secured thereto,

bhaving the threaded jaw ¢’ tangential to the

jaw is threaded to fit or receive the semicir-
cumference of the ordinary threaded portion
of the pipe, being practically one-half part
of a.split nut, and a corresponding jaw 7,

“forming the other half of the split nut, is se-
_cured in a stirrup F, which is hmved to the

bending-former, the respecmve llmbs of the
stirrup passing upon the upper and lower
sides of the wheel. Said jaws or half-nuts
are slightly counterbored as shown at 7 7 in
Fig. 7, to receive the smoot;h portion of the
pipe above the thread sufficiently to prevent
the concentration of the bending strain at
the base of the thread, and consequent break-
ing of the pipe at that place. The fixed jaw
may have a plain groove, as the strain is least
on that part.

The stirrupishinged to the bend1n0-former
by a pivot, having a central journal 44: fitting
the bearing in the bendmv-formm and ispro-
vided at 1bs ends with Journals 55 eccentric
to the central bearmg, which are 1ece1ved in
the bearings in the ends of the upper and
lower hmbs of the stirrup. A lever 66 is se-

ctired to the upperend of the pivot above the
stu rup, and by means of thisconstruction the
Jaw f' may be powelfully clamped upon the
pipe by a quarter-turn of said lever,when the
stirrup and its jaw are swung alound from
the released position (shown in Fig. 8) to the
clamping position, (shown in Fig. i ,) the le-
ver in such clamping action bemv turned to
bring the eccentric journal 44 on a dead-cen-
ter, with the strain on the 1ournals 55.

To prevent the pipe from. swinging with
the bending-former in operation, a 1e81stance
bearingor block Hisprovided, movably fitted
between the ribs or guide-flanges 7' on the
frame as close as possﬂ)le to ‘nhe jaw €., Said
guides extend at a right angle to the pipe,
and the resistance-bearing is adapted to
slide in the groove or way thus formed toward
or away from the pipe. The position of the
resistance-block in operation is in juxtaposi-
tion to the pipe, as shown in Fig. 4; but for
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the purpose of releasing the pipe or placing.

it in the machine-it is requisite thatthe bear-

ing be moved back to the position in Fig. 3.

This movement may be accomplished, pref-

erably, by a parallel motion comprising a-pair-

of toggle-joints, with links A2 A%, coupled, re-

spectively, toears: on the-bearing and ears 5

on a bracket k£ on the frame, the opposite
ends of each pairof links being connected to-
gether to form toggle-joints, and the pair of
joints being coupled by a link 88 to insure
parallel movement of the joints. A handle

or lever m is attached to one of the toggle-

links for operating the same. In operation
the movement of said lever between the po-
sitions shown in Figs. 8 and 4 will throw the
resistance-block out of or into position for
pipe-bending, and the toggles when in line, as
shown in Fig. 4, will resist the thrusst upon

the ‘bearing without yielding in the well-

known -action of ‘toggle-joints. The resist-
ance-bearing may comprise a block H,grooved

on the side adjacent the pipe to Teceive the
same, but is preferably provided with a semi-
circular shell 37, which is perforated, as’
shown in Fig. 5, to receive antifriction-balls"
#, projecting slightly -interiorly to the inner:
face of the shell and bearing against the in-
The pipe as |

ternal surface of:the block H,
it is drawn through the groove thus bears

against the balls, reducing the friction and |
facilitating the process of pipe-bending in

the operation of the bending-former.

In operation with the resistance-bearing

drawn back and the gripping device released,

¢',-and the gripping device, with the jaw or
half-nut f’, then swung around upon it, as

shown in Fig. 4, which securely fastens the
end in the jaw.¢, and the gripping device-
then being tightened by the eccentric action |
and lever 66 the pipe will be held rigidly |
“clamped-to the bending-former.

ance - bearing then being thrust up to the

working position,as shown in Fig. 4, and the
bending-former set into motion the pipe will’
be ‘drawn’ around-the bending-former, and
thereby shaped as required, but retaining -
rotundity. ‘When bent to form, the pipe:

may readily be disengaged from the machine

"~ by releasing ‘the gripping device and resist-
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ance-bearing, as hereinbefore described.

cooling -or lubricating medium for chilling
the threaded portion of heated pipes is con-
templated. To this end flexible tubes » are
connected with the jaws or half-nuts ¢ and
J'; having suitable outlets £ at the threaded
surfaces thereof, as shown in Fig. 7, the tubes
being connected with a source of water or
cooling liguid, which is thereby conducted
upon the threaded surface of the red-hot pipe
and is adapted to chill that portion .of the.
pipe-gripped ‘in the holding-jaws. Water

may be similarly conducted into suitable
cavities. 72 in the block H and. discharged

The resist- |

upon the pipe through suitable orifices 73 as
the ‘latter is drawn throigh thé resistance-.

bearing forthe purposeof superficially chill- 70

ing the exterior surface of the pipe and in-

-suring greater compression of the particles of

metal at the internal side of the bend, thus

“preventing to a considerable dégree the re-

duction of the original thickness of the pipe 75
where bent by stretching or extension of the
outer side of the pipe as it passes around the
bending-former. .

To lighten the resistance-block, flanges u'

are cast-upon the lower side thereof to be re- 8o

ceived-between the guide-flanges 7' on the
table, it being unnecessary that all said space
between the flanges-be filled with-metal: - A~
shoulder 10is provided- on the shaft to sup-
port the bending-former, and a nut 12 at:the .85
upper end of the shaft secures.the bending-
former in place, but permits ready removal
thereof for changing for different sizes of pipe.
The resistance-bearing may also readily be

changed if the bracket k is.bolted or other- go

wiseremovably fastened tothe table or frame.
Telaim as my invention and desire to secure

by Letters Patent— . .
1. In pipe-bending mechanism the.combi-

nation of a bending-former, a fixed jaw or g5
half-nut secured thereto axially tangential to
 the curve of the bending-former, and. a:mov-

able jaw or half-nut hinged or.pivoted to the
bending-formerand comprising with the fixed

| jaw a split nut for receiving and clamping a 100

threaded pipe, substantially as and for .the

| purpose specified.
ag-shown in Tig. 3, the pipe may be placed
with its threaded end 9 in the jaw or half-nut |

2.-In pipe-bending mechanism the. combi-
nation of a bending-former, a fixed .jaw or

half-nutsecured thereto axially tangential to roj

the curve of the bending-former and a mov-
able jaw or half-nut hinged or pivoted to the
bending-former by-an eccentric and compris-
ing with the fixed jaw a split nut for receiving

and clampingathreaded pipe substantiallyas 110 .
“and for the purpose specified.

8. In pipe:-bending mechanism the combi-
nation- of .a bending-former a fixed jaw or
half-nut seeured thereto axially tangential to

the curve of the bending-former:a stirrup 115

spanning the bending-former and hinged or
pivoted thereto, a jaw or half-nut.carried by
the stirrup and comprising with the fixed jaw
a split nut for receiving a threaded pipe, and

‘ | clamping means for forcing thesame together, 120
In the action of this machine the use of a |

substantially-as and for the pnrpose speci-
fied. . . ’

4. In pipe-bending meéchanisin the combi-
nation of a-bending-former, a.fixed. jaw or

half-nut secured thereto-axially tangential to 123

the curve of the bending-former a stirrup car-
rying a jaw or half-nut and received upen or
spanning the bending-former pivotally con-
nected thereto and eccentric clamping means

for compressing the movable jaw upon the 130

fixed jaw, said jaws being-countered to fit the
unthreaded body of the pipe. at the base..of
the thread-in.the operation of bending sub-
stantially as and for the purpose. specified,
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5. In pipe-bending mechanism the combi-
nation of a bending-former, clamping mech-
anism for securing a pipe to the former, a re-
sistance-bearing fitting the pipe on the side
of the strain and antifriction rolls or balls ar-
ranged in said bearing in a series around the
periphery of the pipe-groove to sustain the
thrust of the pipe against the bearings sub-
stantially as and for the purpose specified.

6. In pipe-bending mechanism the combi-
nation of a bending-former, clamping mech-
anism for securing a pipe to the bending-
former, a movable resistance-bearing fitting
the pipeon the side of the strain, friction rolls
or balls arranged in said bearing in a series
around the periphery of the pipe-groove to
sustain the thrust of the pipe thereon and
mechanism for throwing the bearing into
working position against the pipe or releasing
it therefrom, substantially as and for the pur-
pose specified.

7. In pipe-bending mechanism the combi-
nation of a bending-former, clamping . mech-
anism for securing the pipe to the bending-
former, a movable resistance-bearing fitting
the pipe on thesideof the strain, friction rolls
or balls arranged in said bearing to sustain
the thrust of the pipe thereon, and a toggle-
joint acting between the bearing and an abut-
ment on the frame and adapted for throwing
the bearing in working. position against the
pipe or releasing it therefrom substantially
as and for the purpose specified.

8. In pipe-bending mechanism the combi-
nation with a resistance-bearing of a pipe
having an outlet within the pipe-receiving
cavity of the bearing and adapted for connec-

tion with a cooling-liquid supply for chilling
the surface of the pipe preparatory to bend-
ing substantially asand for the purpose speci-
fied.

9. In pipe-bending mechanism the combi-
nation of a bending-former, threaded clamp-
ing mechanism for securing a pipe to.the form-
er, and a resistance-bearing provided with a
groove or way fitting and adapted to receive
the longitudinal semisection of the pipe and
sustain the thrust thereof substantially as
and for the purpose specified.

10. In pipe-bending mechanism the combi-
nation of a bending-former, a fixed jaw or
half-nut secured thereto axially tangential to
the curve of the bending-former, and a mov-
able jaw or half-nut hinged or pivoted to the
bending-formerand comprising with the fixed

jaw a split nut for receiving and clamping a

threaded pipe, said jaws being provided with
orifices within their threaded grooves or ways
adapted to be connected with a cooling-liguid
supply and to discharge the same upon the
heated threaded portions of the pipe, sub-
stantially as and for the purpose specified.
11. In pipe-bending mechanism the combi-
nation of a bending-former provided with a
pipe-receiving groove or seat, a threaded half-
nut for engaging and clamping the threaded
end of a pipeinsaid groove or seat, and clamp-
ing means for operating and holding the half-
nut in position on the former, substantially
as and for the purpose specified.
JAMES ACTON MILLER.
‘Witnesses:
LiNUs BARNES,
GEORGE L. BARNES.
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