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~ truded end and the head of the hickey was
then slipped on the protruding pipe end.
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BEN I}I"‘Q’G APPARATUS

Applm.-,..tlon filed July 13 19”8

l’he plubent 11111?'@11131011 relates to bendmo '
apparatus which are employed by Worhmen .
in various trades, usually on the job, to pro-

vide bends or curvatures in pipe, partlcu-

larly the kind that is used for electric: wire

conduits, and other metal pieces, such for -
&tmme as bus-bars, strips and rods.

Betore the mtroductmn of machmé bend-—--

' ': 10 3 H

B -_.“hmkey which comprises a 10110 handle hav-— '
g an offset hollow head.

o pipe for electrlc wire condults was usu-
‘bent in a vise through the use of a

The pipe to be

bent was clamped 11 a vice leaving a pro-

Thrcmgh the leverage of the long handle the
pipe could be bent shohtl about the corner

~of the vise which was unclamped the pipe

':":'20

advanced, and then reclamped after each

bending swnw of the handle thus permitting

sticcessive portmns of the pipe to be bent and
the entire bend completed in a progressive

manner. This method of bending the pipe
is slow and laborious, 1s 1naceur tte 18 1Im-

pmctmable when usecl to produce a large
bend, an offset bend, a compound bend or '.«.'_
]uﬂ'—handlt, bend, and is disfiguring particu-
larly when the PIPE 18 brass

Vm 10US me-

- chanical devices or machines ha,ve been pro-

posed as a substitute for the hickey some of
~ which follow the progressive bending meth-
- od and others of which propoc*e t(} complete-
~ the bend by one-operation. -

] The present invention provides: for a con-
tinuous or single stroke, bending operation

by mechanical means that prowde for ease

y on the job.

the character described Wthh insures a bend

~ on the desired radius, is of simple construc-

‘tion so that it may be operated by ordinary
‘workmen, and requires the le‘LSt amount of

e power.

- To the.acéomphshment of th1s ob]ect a
feature of the present invention contem-

plates the provision in a bending apparatus

-hawnn a iorm of means for |
the form a motmn 511bstant1a11y like that of

'. plpe
1 the =

a pipe;
~of operation with ez».treme accuracy, so that

all the bends; made in different pipes placed
~successively in the machine, will be alike and
rthus promote a neat assemb.
- The principal object of the present mven-, '
‘tion is to produce a bending apparatus of .

belml No 29“ 443,

11111}&1 tm g to

a cylinder- rolling on a plane to bend the

ing to the form a motion substantially like
thf}_t of a cylinder rolline on a plane to bend

the pipe may take any suitable form found

desirable or convenient. It is pretezled

consist in certain devices, c

‘The various

1t wiall be apparent to those skilled
art that with this construction the

portion of the plpe to be bent is wrapped

- about the periphery of the form while its
-unbent ‘pertion remains stationary. o

. Broadly considered the means for 111*1part-

The

features e:f the pw%ent 1n-.
vention will be readily understood from an
':;115}}{3(31:1011 of ‘the accompanying drawings

however, to mount the form on a mobile axis
and 1310\?1(1{3 means for applying the Torm
_ _prmxeamwelv to the pm*tmn of the plpﬂ to be

bent. - -
" TFurther features of the prﬂsen mvention'
ombinations and
arrangements of parts tendmﬂ to improve
and 51mp111y the operation of plpe bending -
apparatus whereby the bent pipe is re adﬂy-
‘removable from the form and wheleby 13-
ability of breakage of parts is avoided.
advantages of theqe devices, combinations
~and arrangements of parts. Wﬂl be obvious to

those Shﬂled 1n the art ft oM’ thL iollowmn
_doacmpuon - - -

0
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1Hustrating the best form of th—f- 1nve ntmn

at present km}wn to the inventor, in which —

Kigure 1.1s a view, in pempec’rweg of the

bﬂndm ¢1ppf:,1*atus the work thei em being

g 2 a8 a- det‘ul VL..,,W n refu elevatmn

 -~111<:1 partly 1n sectlon; -

. a view, in 101101tud1nal sectlmml -
B elevatmn ShOW]l’l'D‘ the posnlon of the parts

Kig. 3 1 a

%er the bend n the pipe has been formed:
118,

I’w

o
b1 |

S

4 15 a view, 1n lono'ltudnnl qectmnal -
_elevatlon slmwnw how the bending form 15 o
--<:1lsﬂ110'a,ged from- “the bent pipe;. and
__ 5 1s a detail view, in sectional eleva-
tion, of the benchn@‘ fo*r*m and the clems {01_
 cla mpm the pipe to the form.

In the 1llustrated embodiment of the 111-?"' .

ventlon the bending apparatus comprises a
casting having a 1)%11 o1 Qpaced vertw al -

: ‘rnnl



10

3

>

standards 1 rising therefrom. The pipe, or
other work, to be bent rests on the bed 2 be-
tween the standards and this bed maV be
elongated, if desired, as shown 1n Kig.

The pipe is assembled with the standarde

by laying it therebetween on the bed, one end
protruding to any desired amount from the
rear end of the standm ds according to the

location of the bend with relation to the end
of the pipe, and is held centrally of the
standards by a clamping jaw 3. The clamp- ¢
ing jaw may be mounted In any convenient
location rehtu"e to the standards. As illus-
trated the jaw 3 is supported by a frame 4
pivoted at one end to one of a pair of poqtcs b
(Figs, 1 and 3) rising from the bed 2, and
secured by a latch 6 to the other post. The
jaw is mounted, in any usual manner, for
vertical travel in its frame through rotation
of a hand wheel 7.

In order-to bend the pipe a bending device,
to be operated by the workman, 1s ‘”lpplled to
the protruding end of the pipe. This bend-

“ing device comprises a form 11, herein shown
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as a sector, having a peripheral, pipe-receiv-
Img groove 12 1u its periphery. The form 11
is mounted on a horizontal shaft 13 the free
ends of which protrude and form hubs at
each side of the form. The shaft 13 at 1its
center is provided with a reduced portion 14
and interposed between the portion 14 and the
form are roller bearings 15 which may be
held in place merely by the shoulders 16 of
the reduced portion 14. As herein shown,
however, the opposite ends of the bearings 15
are caged by annular plates 17 secured to the
form 11.

The form 11 is provided with a clevis 18
which is pivoted on the form by an off- centel
pin 19 extending loosely through an opening
20 and held 1n pomtmn thu‘mn by a split pin
21 or other convenient means. The pin 19 is
secured to a leg of the clevis which lies
acamst one of the side faces of the form 11.
The bottom of the clevis comprises an offset 23
which extends across the peripheral face of
the form 11 and may be used as a stop to posi-
tion the form with respect to the rear end ot
the bed 2 (see Figs. 1 and 2) before starting to
bend the pipe. The offset 23 is provided with
a groove 24 which co-operates with the groove
12 to form a circular opening the walls of
which grip the pipe..

The %orm 11 and clevis 18 may be shipped
over the free end of the pipe lying on the
bed or the pipe may be inserted into the open-
ing formed by the closed clevis and groove.
In the starting position shown by Fig. 1 the
ends of the shaft 13 are positioned beneath
tracks 25, each track being formed on a
standard 1.

While a simple form of clevis comprising
merely the parts 18, 19 and 23 may have
sufficient strength for the smaller sizes of pipe
1t 1s preferred to provide a lock for additional

on the pin 19 as a pwot (see Fig. 4).
clevis 18 may then be slipped off the pipe and

1,754,635

strength. The lock prefer %bl} takes the
form of a lug 8, which may be integral with
the form 11, havmw an arcuate track 9 for
reception of a T- "‘;h.;.l,p(.,d head 10 on the offset

93. The arc of the track 9 is on a radius hav-

ing the pin 19 as a center so that on rotating
the clevis about the pin a locking engagement

with the lug 8 is eflected.

It found desirable the pipe may be addi-
t1onfllly centered on the bed 2 by means of a

oage bar 2* having pins for loc atiz ne 1t 1m one
or another pair of a series of holes drilled in
the bed at different distances from the medial
line of the two standards 1 thus accommodat-
ing the bar to gaging the position of different
s1zes of plpe

In order to opuato the form to bend the
pipe the form is provided with a handle 26
which, for a full 90° bend, 1s swung down-
ward from the position of I‘lﬂ l Lo  that of
IFig. 3. During this movement of the handle

the form rolls on the pipe with a motion sub-

stantially like that of a cylinder rolling on a
plane as the hubs of the shaft 13 roll on the
tracks 25 substantially from one end to the
other thercof. With this construction and
mode of operation the pipe is wrapped 1nto
the groove 12 with no tendency or require-
ment for the unbent portion of the pipe to
move longitudinally on the bed 2. 'Lhe en-
tire force exerted in SWINgIng the handlle 96
from the position of Fig. 1 to that of I 1o, 3
15 utihized in bending the pipe. It will be
apparent from an inspection of Fig. 3 that
the arcthrough which the handle 26 15 swung
determines the degree or character of bend
with which the pipe 1s provided. It will
also be apparent that the tracks 25 resist any
tendency of the shaft 13 to move vertically

during the bending operation.

Tn order to remove the form from the bent
pipe the form and pipe are pushed rearward-
ly. until the hubs of the shaft 13 ride out ol

engagement with the tracks 25 whereupon the

form may be swunge away from the bent pipe
The

the bent pipe is free of the form.

If 1t is desired to provide the pipe with a
lurger bend than that shown i Ifig. 4 a form
11 comprising a sector having a larger radius
1s employed. In using this Tar ger form the
free ends of the shaft 13 are posnwned be-

neath upper tracks 27 on the standards 1

Otherwise the bending operation is the same.
As many pairs of tracks as required mayv be
provided.

It is possible, however, to bend pipes of

slightly different sizes using only the track

25. For example,if the apparatus illustrated
1s designed for imparting a 3145’” radius bend
to a 15”7 pipe, a bend of the same radius may
be made in a 34’ pipe by using a form 11
having a 334" groove but also having its roll-

ing hubs 14’/ less in diameter than the diam-
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. the ceiling and then be brought around a
‘corner of the room s0 that at the corners the

'et'er of the:hUbs on ﬂie -fdfm"used for 'the"
o This difference in diameter ac--

11754 335 -

146" plpe

~ commodates the increased hel crht of the shaft

o1

*13, due to the larger sized pipe, to the same

heloht of track above the bed 2. The upper

T acl{ o7 may likewise be used for pmwdmﬂr
pipe differing slightly in dla,meter Wlth bends
'of the same- radms -

It will be- appm ent to those skilled in the'

art of bending pipe that the pipe bending ap-

. pamtus embodymﬂ' the features of the pres-

ent invention enables the workman to pro-

- vide a bend or curvature of the exact dimen-
~ slons required because the form 11 acts as

15 a templet for accurately determining the

~thr ough Wthh the handle 26 1s swung.
| '.electllcal work many Ppipe. conduits for the

Y
et L

curvature, the arc of which may be readﬂy '

varied thl ough variation in the distance

wires may have to be in parallel relation on

pipe conduits are nested. The herein dis-

~closed pipe bendmg apparatus permits the
5 bending of the pipe conduits so that the:1[1
6

~also permlts making a bend, termed a jug-

bends Wlll lie concentric to each other.

- handle, which requires first formmfr a large

30

- To make an offset or compound bend the

bend and then bending the pipe on opp031te
sides of the bend in opposite directions re-

versely in curvature to that of the first bend.

“bed 2 is mounted on an elevated surface so

~ that after the first bend is made as herein-
‘before described, the bend is directed down-

e I
) S

 the unbent portion of the
- for the second bend. In fact, any

ward so that the clevis 18 may be located on

to fill the portion to be bent with sand to pre-

11161{6}7

1t will be clear to those skilled in tlns class

Tn

tudinally of the

pipe in readiness
bend that -
can be accomplished by the ordmary hickey
can be performed by the machine of this in-
~ vention, faster, easier and with greater ac-
. curacy aq to measurement, nor 1s 1t necessary

3

2. In a pipe bendmg appara,tus the com-
bination with a base member having a guide
for the pipe, a pair of spaced standards ris- -
ing from the base each provided with at

-least one traek a form removably mounted

rds and provlded with a
‘horizontal shaft the free ends of which en-

oage the undel surfaces of the tracks and

between the sta,ncL

also with a clevis for clampmg the work to

‘the form, of means for rotating the form on

the shaft and reciprocating the shaft along
the tracks to apply the form progr esswely to
the portion of the pipe to be bent.

‘3. Pipe bending apparatus comprising a
pan of spaced standards having a bed there-
between and oppositely dlsposed tracks above -

8G

the bed, one tlack on each standard, means |

for clampmg a pipe on the bed, and a curved '

bending form having means for gripping the

pipe and adapted to travel along the tracks g;
for raising the portion of the pipe between
the standards and bending it to the curva-

ture of the form while the remainder of the

plpe is held clamped on the bed.
4. Apparatus for bending a lonﬂltud111a1~
ly fixed pipe comprising: a curved bending

50

form having means for gripping the pipe and '

an. operatmo handle, and a cage COMprising
tracks constmmmg the form to move longi-

1s moved 1n a dlrectmn to cause the form to
roll along the pipe. '

o BERNARD J. MCCARTHY

._wnt flattening of the pipe during bending
; as 1s usually necessary when using

ixed pipe when the handle |

In testlmony whereof I &ﬁi}s. my signature. B _I o
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of machines and with the general objects of
- the present invention in view, that changes

v S
&

may be made in the details of structure, the

deqcmbed and illustrated embodiment there-

of being intended as an exploitation of its un-
derlying essentials the features whereof are

- definitely stated in thelr true scope in the ap-f_'
- pended claims. |

"What is claimed as new 18—

1. In a pipe bending apparatus, the com- _. |
- bination with a rotatable form,

havmo' 9

- horizontal shaft and a clevis for cla111p111cr

60

the

‘which the form Totafes having a track under

~ which the ends of the Shafts are positipned, =
- of means for rotating the form on the shaft

o ~and reciprocating the shaft along the track

- to apply the form progressively to the por-- .

tmn of the plpe to be bent S --

pipe to the form, and standards between

120
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