F. Wi McARDLE,

BENDING PRESS.
APPLICATION FILED OCT. 29, 1920.

Patented Aug. 1, 1922,

1,424,366.

3 SHEETS—SHEET 1. -

i o \Sha
O\N.v
A
\
) w0 se)
J \ LS w/w,, o\
| [
A LS\ TS\ = N = _
w WIETHE-cc s 9 9 S R s B =
B o e | s e i S
8¢ _4_._ = , == = A _
A i B 3 —— o - _W w9\ _ | 3
” T e— R i _ AL Y
: kA ! SRR v d SO TR &S\ :
o¥ | : , o - AT : ﬁ.v_ _ T
" n ___ ?._.,_..—:_ - | |JA AL i Jr . V if
o/ T \9\ B9\ il - 5SS\ =5 TS\ oe\] ! “. 1[I
9 —p— | \\\ ............. B e e s Sy - -
Q€ Wbl \ ; A an il LAl *
a4 Y wil - _ M o
0%\ = e/ | ae
|l eV o1 6\ B
— o B4\
’ \ N .
= —F osv o/ Y 06V
Tl )
el 8¢\
= ==tf=Ne\




. McARDLE.

F.

BENDING PRESS,

] 0
& @ g, 88 AN
& <

o <%
= =
D 4
= -

- W
= 5
Lw m
=
2
=
&~

5 AN

g g e

o

o~

-

<

o

[=}

o}

=

(=]

=

-

m.w

=

(=9

=<

1,424,366.




3 SHEETS—SHEET 3.

Patente& Aug. 1, 1.922.

vSNA o
' 7
I |
EAOERANEY PR SR A 2 A

N0V R oY

F. W. McARDLE.

BENDING PRESS.
_ APPLICATION FILED 0OCT. 29, 1920.

1,424,366.

’ \1/— ’ R
1O B e S+ = s >
o1 . @ ] I SE\ T aon |
s&\ i PO | Y /ﬂ/,
1 I —

= A iy [ | 4 \& L9\




[S48

10

30

]
[

40

45

50

PATENT OFFICE.

FRED W. McARDLE, OF BOSTON, MASSACHTJSETTS;

BENDING PRESS.

1,424,266,

Bpecification of Letters Patent.

Patented Aug. 1, 1922,

Application filed Detoher 29, 1920, -Berial Ko. 420,520.

Lo.allwhom it may concern: ‘

Be it known that I, Fres W. McArpLe,
a citizen of the United States, residing at
Boston, in the county of Suffolk and State

of Massachusetts, have invented certain new

and useful Improvements in Bending Press-
es, of which the following is a gpecification.

‘The object of my Invention is to provide
an-improved machine for bending structural
beams, bars, pipes and the like.

I am aware that the use of a segmental
form with shoes coacting, is old in. the arts,
and that the method of bending step by
step, is aldgo .old, ,

My invention consists in the: novel con-
struction and combination of well known
elements, to accomplish my cbject economi-
cally. "This, together with other featurves,
will appear in the accompanying specifica-
tions and claims, and the drawings forming
a part thereof. The drawings illustrate -a
preferred form-of this invention, but other
constructions and modifications may be used,
without departing from the spirit and scope
of the invention., In these drawings:—

Irig. 1 'shows a side elevation of a machine
embodying my invention.

Tig. 2 shows a clamp used in connection
with the forming segments.

Fig. 3 shows a plan of the machine.

Tig. 4 shows an end view illustrating the
carringe, carrying the bending mechanism.

ifig. 5 shows an end view of the holding
clamp for a pipe, bar or beam.

Fig, 6 shows a gide elevation of the same
clamp. :

Ifig. T.shows an end elevation of the form-
ine segment support, A

Fig. 8 shows a plan of the bending mecha-
nism in extreme bending position.

In the drawings, 20 is a pedestal, 21-—92
are side rails secured thereto, 23 is' o rail
segment, concentric. with the post 26, which
forms an integral pavt of the pedestal, 20.

Legs 2425 form supports to which the
outer ends of the rails 2122, and the seg-
ment 23 are attached ; the elements ceseribed
forming a frame or bed to support the other
parts of the machine, and to rvesist the ve-
actions “vhen the machine is operated. The
hars 30—31, are journaled at one end, on the
post 26, and near the other end are con-

9

nected by means of the bolts 82 and nuts

33, the bushing 34 serving as a spacer for-

the bars. This construction forms a swing-

ing arm, rotatable on the post 26, the bar
30 “bearing on the shoulder portion 36 of
the post 26, and the bar 81 resting on the
top of the pedestal at 35, the members of
the arm thus being parallel throughout their
length. The bar 31 is bored sufficiently
larger than the diameter of the post 26, to
permit-the use of a bushing 37, which pro-
jects through the bar for the purpose of
supporting the hub 40 0f the forming seg-
ment 41. The bushing 37 may be provided
with the flange 38, to give a larger support-
ing surface for the hub, and in this case,
sufficient clearance is allowed on the bottom
of ‘the flange to insure that the weight of
the hub and segment shall not bear on the

arm member 31, and thus interfere with the

free rotation of the arm when the machine:
is operated.  The segment 41, on which the
pipe or structural shape is bent, consists
of an outer rim 42, shaped to conform with
the section of the shape or pipe as shown
af 43. ‘ } ‘ ' .
Arms 44—45—46 connect this rim 42 with
the hub 40, which is cut away at 47, to per-

60

70

75

80

mit the ready removal of the forming seg- -

ment, and the change to others of different
radii or shape of forming groove. As these
forming segments must be substantially rigid

with the frame or base during the berding:,
operation, means are provided- to support

and secure them rigidly.in & predetermined
relation to the pedestal and the frame, and
a preferred method is shown in Figs. 3, 6, 7.
The forming segment 41, 1s provided with
a braclet 50 on the arm 45, which is. fornied
with a downwardly extending rit 51, which

~is adapted to bear on'the carriage 52. This

carriage is mounted on the rail 21, and is
provided with rolls 53 rotatable on the bolts
54..-which also serve to ‘sécure. the outgide
plate 55 to the main part of the carriage:

- Similar bolts 56 secure the plate below, the-
- bosses 57 and the flange

he flange 58 gserving to sepa-
rate. the plate and the carriage proper, to
provide space for the vail 21, on which the
carriage rvides.. A boss 59, extending up-
wardly from the flange 58, is tapped to re-

~ceive, the set serew 60, which is adapted to

engage the inner side of the rib.51.

This secures the forming segment rigidly
relative to the rail 21 and the carriage 52.
Projecting outwardly from the arm 46, is
a boss 65, through which extends the hole
66. . This boss engages one member 67, of
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a clamping device which is adapted to hold
securely the pipe or-bar which is to be bent.
This member will hereafter-be referred to
as the rear clamp bracket. '

This bracket-1s formed with a recess 68,

into which the boss 65 extends, the upper

wall :of the recess 69, and the base of the

bracket, at 70, Leing provided with holes
adapted” to align with the ‘hole 66 in the
boss 65. - A coupling pin 71, through these
holes, serves to secure the forming segment
to the bracket 67, which in turn is supported

by, and secured to a carriage 76.

25

30,

. This carriage is similar in character to the
carriage 52, so far as mounting and.general

‘construction goes, but it is adapted to sup-
- port the clamping device in addition to serv-

ing as a support for the forming segment.

0 It1s obvious that-the forming segment-se-
20

cured as described is held substantially rigid,
and. yet may readily be released and replaced.

The rear clamp bracket 67 may be secured-

to the carriage in a variety of ways, and 1

1,424,386

104, are formed with projeétions 105, which
swing out of the path of the filling blocks

“when they arve slid into place, and which en-

gage the backs of these blocks when the
blocks are at the Iimit of their movement in
the dovetailed recesses, the lugs 102 and the
projection 105 on the dog 103, cooperating

‘to securs the filler block 100 against move-

ment lengthwise of-the dovetailed recesses.
Tn operating the machine, the block 93 to-
gether with its filler block; is retracted by
the screw 82, permitting the ingertion of the
pipe or bar between the two filling blocks.
The block 93 is then tightened on the pipe or
bar which is' thus held rigidly enclosed by

‘the filling blocks 100.  When secured in this

way, the pipeor bar isin alignment with the .

- groove in the forming segment 41, the part

of the pipe or bar éxtending inwardly and

‘adapted to -conform -to the groove in the

have shown'a satisfactory method, bolts 75

passing through-ears formed on the bracket

~and through the carriage, to be fastened in
place by nuts.. This bracket is supplemented
by a'front bracket 80, secured to the carriage
in a similar way as the rear bracket, by

means -of the bolts 81 and corresponding

nuts. . This bracket is-tapped to receive the

35
-85, which serve to limit the movement of the

40

clamp screw. 82, which ‘1s provided with a

‘head, through which extends a hole in which
the bar 83 is slidable.

~This bar is provided with enlarged ends

bar as it slides freely in the head 84.- The
brackets 67 and 80, secured to the carriage 76,
are ‘connected together, by the bar 90 which

ig rigidly secured to both by bolts 91.  This
bar, together with a flange 92, formed on

the: ¢arriage 76, provide guides for a slidable

cclamp block 98, ‘against the back of which,
‘the clamp screw 82 bears. Near the end of
_this gerew, it is grooved as shown at 95, and
‘the projecting end 94 engages the bottom of

a-counterbore formed in the block 93, a plate

- 66, forked to fit into the groove 95, being fas-

tened to the block, in order that the screw
will act both to-apply pressure to the block

~direction.- The contignous sides of the block

198 and the rear elamp bracket 67, are adapt-
“ed to receive and hold the replaceable filler

55

60

blocks 100, which may be secured in place in

segiment as the cperation progresses. Since
the forming segment is secured, throughthe
carriages 52 and 76 to the rails 21 and 22 and
reacts on the post 26, it.is held rigidiy in
position as the machine operates. . It hasbeen
found that with some sections to be bent; the

- points ol support for the forming segments

ave so disposed that they serve as fulcra, the

-preponderance inweight of the rim 41 tend-

g to rotate the formihg segment on these’
fulera, and thug permit the formed groove

“to drop- out.of alignment with-the axis of

- the pipe or ‘strictural shape.

Ag it-is ad-
visable to.leave a space batween the bars 30
and 81, greater than the length of the hub
40, in order that the segments may be readily
changed, the tendency noted is ¢ontrolled by
means of an open ¢ollar 110, which may be
removed when the segments are changed,
and which serves to hold the hub 40 down,
the setscrews 111 gecuring the collar to the
post 26 after the former is in place. It is’
obvious that cther well known methods may
Tie used to accomplish this purpose although
thig is a preferred form. :
Trethis form of the invention, the bending

“mechanism is mounted on a carriage which

“and to withdraw it, when turned in theother -

is slidable on the swinging avm formed by
the bars 30—31 and spacers 34, and this will
be presently described. = As above noted, the
swinging arm is rotatable abonut the post 26,

-and the forming segment is concentric with

the axis thereof, as is also the frame mem-
ber 23. This-member- 23, serves not only as

“a-part-of the frame of the machine, but also,

a variety of ways, but are here shown as en-

gaging dovetailed recesses 101 formed in the.
“block and in the bracket. f
"blocks shaped to. conform with the pipe or-

‘These . filling

gtructural section to-be bent, are: slid into
engagement with the slidable block and the

‘rear clamp block, projecting lugs 102 serv-

ing to'limit the inward movement, as they

“abut the outer sides of the block and the
‘bracket.” Dogs 103, swiveled .on the screws -

on its top surface, as a track-on which the
rollers 115-—116 may ride. -These rollers are
secured respectively to the shafts 117—118
journaled "in the truck 119; secured to the
bar 31, of the swing arm, near its outer end,
and which serves to support the weight of

the outer end ¢f the swinging arm and the

weightof ‘the ‘mechanism’ carried thereby.
Secared to the shaft 118, is a pinion 120,
adapted to engage the segmental rack 121,
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secured to the frame member 23, concentric
with the axis of the post 26. The shaft 118

is. extended outwardly to clear the end of"

the swinging arm, and secured to the outer
end of .this shaft is the hub 122, from which
project the radial arms 123, By means of
this construction, the swinging arm may
be readily rotated in-either: direction about
the post 26, to adjust the bending mecha-
nism carried by the swinging arm to the ra-
dial position required for a bending opera-
tion. In machines for heavy service, a simi-
lar construction may be used to move the
clamp carriage, but ordinarily it is unnec-
essary as the rollers 77 riding on the rail 22,
permit the clamp carriage’ to be readily
moved along the rail. ,
The bending mechanism is mounted on a
carriage, slidable on the swinging arm, and
this will hereafter be designated as the bend-
ing carriage. In this-form of the invention,
the bending carriage is constructed as fol-
lows :—A top plate 130, and a bottom plate
131, both with suitable. projections adaptec

to support the mechanism rvequired; are con-

nected by spacer studs-132—133—1384, the
nuts 135—136 serving to’secure the studs
and plates together in a rigid construction.
As here shown, the mechanism is operated
by an electric motor 137, the pinion 138 be-
ing rigidly secured to the motor shaft, and
meshing with the gear 139, on one end of an
intermediate shaft with a bearing in the
stand 140, secured to the top plate 130.  Se-
cured to the other end of the intermediate
shaft is the pinion 141 meshing with the
gear 142, secured to one end of the worm
shaft 143. : » S

It is obvious that the motor and gearing
may be replaced by a belt-driven worm shaf¥,
the gear 142 heing replaced by a pulley from
which a belt may lead to a source of power.
The worm shaft 143, is journalled at 144—145
and between these bearings, the worm 146 is
rigidly secured to the shaft 143, a’suitable
thrust bearing 147, serving to reduce the end
friction due to the veaction of the worm
meshing with the worm gear 148, This worm
gear is rigidly secured to one end of ‘a shaft
149, a plate 150 secured by the bolt 151,
tapped 1nto the end of the shaft 149, pro-
viding added assurance. against end move-
ment, in case of loosened keys. The shaft
149 is journaled at 152 in the top plate and
the bottom plate, and between these ‘bear-
ings, the cam 153 is keyed to the shaft 149,
a pin 154, passing throtugh the hub of the
cam and the shaft, serving to prevent any
upward movement of the shaft. It hasbeen
found advisable to use this form of construc-
tion on account of the practical difficulty in

assembling the cam when a long key is used,

but other ways for rigidly securing. the
worm- gear and the cam may be used.  The
key in the camand shaft is therefore depend-

ed upon to insure rotation of the ‘cam and
the pin to prevent possible end movement of
the shaft in the hub of the cam as the worm:
gear is rotated by the worm, the action of
which- tends to Iift the gear and shaft at-
tached::  This tendency causes » reaction be-
tween the top of the cam hub and the up-

-peér bearing 152, and to reduce the friction,

the thrust bearing 155 is introduced between.
The worm may be made left hand instead of
right, and the gear made to correspond; in
which -case: the reaction would be down-
ward on the upper bearing 152, and in' that
case the thrust bearing 1565 would be intro-
duced hétween the bottom of the: gear hub
and the top of the upper bearing 152; the
form illustrated: and described is, however
the preferred form. Asthecamisrotated by
the means described; the periphery 156 en-
gagesa roller 157, journaled on'a shaft 158,
which forms a hinge pin‘connecting the links
159 and 160, which constitute a toggle joint
for the purpose of operating the bending
shoe - 161. - These links, together with the
shoe, are disposed in -the Tollowing man-
ner:—The link 159 is rigidly secured to a
shaft 165, rotatably mounted 10 ‘bearings 166
formed in both" top and bottom  carriage
plates 130 and 131 The pin 158 connects:
the -other end of the link 159, and the-link
160, and serves as a hinge. - The other end
of the link 160 is hinged to the shoe holder
168 by the pin 167, rigidly held in a boss 169
formed on one-end of a radius lever 170,
journaled on the:spacer stud 134, The hub
of this radius:lever is: formed to extend be-
tween the carriage plates 130 and 181, and
serve as a spacer, thus-spacing the plates at
132, 133 and 134, and forming a rigid- cars
riage on which the mechanism; for bending,
is mounted. Rigidly secured ‘to the top of
the shaft 165, is the segment 180 adapted to
engage another segnient 181, journaled on 2
stud 182, projecting from-the.top plate 130
of the carriage. FPreferably engagement of
the two seginents is accomplished Ly inter-

‘meshing teeth 183, but it is obvious that the

object may be attained by other commonly
known mechanical means. A stud 184, pro-
jecting from: the ~worm wheel 148, forms a
journal for the friction roller 185, which is
adapted to. engage ‘an- arm 186, which ‘ex-
tends laterally from-the segment 181, Ag
the worm wheel 148 is:.rotated, together with
the ‘cam 156, the periphery of the cim en-:
gages the roller 157, and the toggle joint.
above: deseribed, is straightened, which in
turn causes the bending shoe to engdge the
pipe or bar ‘to be bent:about the Torming
segment 41 ; as the rotation of the worm géar
and cam’ continues; the arm 186 is engaged:
by theroller 185, and the segment-181: Is ro-
tated on its bearing stud 182.- Through the
intermeshing teethy the segment lever-180 is
rotated, ‘and ‘the  shaft to-which 1t is at-
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tached; thelink 159, rotating with the shaft,
acts to retract the shoe from its-extreme
bending position, and the swinging arm may
be moved to a new position, preliminary to
another ‘bending cycle. I do not confine

myself to.this method for retracting the :

shoe, but may use other means for oscillat-
ing the link 159, for this purpose. - As it is
desirable to use forming segments of differ-
ent shapes in the forming groove, and of

‘different radii of bend,.1t:1s necessary. that

the carriage supporting the bending mecha-
nism, be ‘adjustable on the swinging arm,
relative to.the post 26. As the position of

' the carriage on the swinging arm-is prede-
termined for any forming segment by its ra-.

dius and sectional shape to be bent, the car-
riage may be anchored radially for any seg-
ment; by means of an anchor stud 190 which
passes through aligned holes in the carriage
plates 180—181 and plates 30--31 of ‘the

swinging arm, strengthening. bosses being

formed-.on the. carriage platesi: 0 .

A geries of holes corresponding to the

forming segments used, are provided.in the

swinging arm plates as indicated at 193.

- Tn’ operating - the machine, the. proper .

forming segment is slid into place the hub
engaging ‘the post 26, and the supporting
carriage and- the clamp carriage secured to
the segment, as described. Collar: 110 s

then: adjusted to bear on the top of the hub

40. ‘With the carriage on the swinging arm

35.

55
60

65

paratus.commercially obtainable. -

anchored in the predetermined position for
the segment:used; and the swinging arm in

a radial position mnear the clamp: carriage,

the motor is'started; and through the mecha-

nism above-described, the pipe or bar'is bent,

to an extent depending on the position. of
the swinging arm’ radially. The continued
rotation of the operating mechanism retracts
the ‘shoe, and during this interval in’the
c¢ycle of bending, the swinging arm is moved
to a new radial position relative to the post

596, preparatory to another bending opera-
» Prer Y g

tion. - This proceeding 1is" continued until
the proper angle of bend in the pipe or bar
is obtained." S

- Tt is obvious, that while no connections to

the motor are shown wiring ‘and switches
‘may he-used which are commonly used n.
similar: cases, starting, stopping and revers--

ing of the motor all-being possible with ap-

- Having . thus - deseribed my invention; I

‘elaimis—= v

1. In " bending press, the combination of
a rigid former; a shoe:adapted to coact
therewith; a lever swivelled at one‘end to
the shoe and at the other rotatable-on a fixed
axig; a link, hinged at one end to:the shoe,
and ‘at its other end to:-a:lever rotatable
about s fixed axis; a rotatable cam, adapted
to.engage the hinge connecting the lever and

link, for the purpose of rotating: the lever,

1,424,366

and thereby, through the link, causing the
shoe to coact with the former; and means
for rotating the-cam, as and for the purpose
described: - & o TR :

2. In a bending press, the combination of
a- rigid former; a shoe adapted to coact
therewith; a lever swivelled: at one end to

70

the shoe and at the other rotatable on a.

fixed-axis; a link; hinged at one end to the

shoe, and at its other-end to a lever rotatable
about a fixed axis; a rotatable cam; adapted
to engage a friction roller journaled on the
hinge pin connécting the lever and the link,
for. the purpose of rotating the lever, and
thereby, through the link; causing the shoe
o' coact.-with the former; and means:for
rotating the cam, as
described. -

3. In a bending press, the combination of

‘a.rigid former; a carriage relatively adjust-

able therewith; a lever swivelied at one end
to the shoe and at the other:rotatable on
an axis fixed relative to the carviage; a shoe
adapted. tocoact “with:the former; a link,
hinged at one end-to the shoe, and at its

‘other -end-to a.lever; rotatable on:an axis,

fixed relative to-the carriage; a cam rotata-
bly mounted ‘on the carriage and adapted to
engage a friction roller journaled on the
hinge pin connecting ¢he lever and the link,
for the purpose of rotating the lever,-and

_thereby, through the link, causing the shoe

to coact with the former; and means for
rotating the cam, as and for the.purpose
deseribed. o A :

4. In a bending press, the.combination of
a rigid former; a-carriage relatively adjust-
able therewith; a shee, mounted on the car-
riage; means for controlling the movement
of the shoe in a predetermined path in the

‘direction: of the former, for the purpose of

coacting ‘therewith; a’ link, hinged at one
end to the shoe, and at its other end toa
lever, rotatable on an axis, fixed relative to

the carriage; a cam rotatably mounted on

the carriage and adapted to engage a- frie-
tion roller journaled on the hinge pin con-
necting the lever and the link, for the pur-
pose- of rotating the lever, and thereby,
through the link, causing the shoe to coact
with the former; and means for rvotating
the cam, as and for the purpose described.

5. In a-bending press, the combination of

a rigid former; a carriage relatively adjust-

able therewith; a shoe adapted to coact with |

the former; a lever swivelled at one end to
the shoe, -and ! at the other rotatable on a
fixed axis; a link hinged at one end to the
shoe and at its other end to a lever rotatable
about a fixed axis; a cam rotatably mounted
on the carriage and adapted to- engage a
friction roller journaled on: the hinge pin
connecting the lever and the link, for the
purpose of rotating the lever, and-thereby,
through the link; causing the shoe to coact.
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with the former; and means for 1omtmn the
m“ﬁa. as and for the purpose ([ﬂscube'l
6. bending press, comprising a base; a
post rigid thmewuh‘ mtu'clmnomblu form-
mng s anents uou’h' supported on the b 186,
and su)stantmll concentric with the. 4\15
of the post; an arm adapted to swing about
the axis of the post; a carringe monnted on
thearm and adapted to héssecived theveto in
different positions longitudinal of the arm;

.a shoe fvnhpted to-coact with the forming

segment, and swiveled at one end to a lever
rotatable at its other end on an axis fixed
relative to the cavriage; a hnh, hinged at
one end-to the shoe, and at its other end to
a lever, rotatable on an axis, fixed relative
to tho u‘ua%, a cam votatably mounted on
the carriage and adapted to engage a fric-
tion roller journaled on the hinge pin con-
necting the lever and the link, for the pur-
pose of rot tating the lever, and meleby
through the hnk causing the shoe to.coach
with the former; and means for rotating the
cam, as and for. the purpose de escribed.
7.Tn a bending press' the combination of
a 1301d former: a carriage. relatively ad-
stmbl therewith; a shoe holder; inter-
changeable shoes adapted to be secured

inelc‘m, a lever swiveled to the shoe holder,.
and rotatably mounted. on' the carriage; a

link, hinged ‘at one end to-the shoe holder,
and- at ifs other end to’a lever, mmml)lv
mounted on the caumoe: a cam rota tabhf
mounted on the carriage and ‘adapted to
engage p-friction voller journaledon the
hwe;o pin‘connecting the lever and the link
for the purpese of mt‘mnn the lover, and -
thereby, tlnoHOh the link, causing the shoe
to coact wwith the former; and means for
rotating the cam, - as Lmd for the purpose
dccumbed

8. A Dending presy (‘ompusmo a base; a
post rigid ”wJ;eWnblL inter dmn”c Wle ‘form-
1113: dgegments 1101(11\7 supnoﬂeﬂ on ‘the b(xse
and SUMMMLL.HV concentric with the '1\1,%
of the post; a clamping device, supported
by the base, a“ml radinlly adJus’mb] relative
to the post, for-the purpose of holding the
pipe or bar to be bent - fized velation to
forming segment; an arm adapted to
swing about the axis of the post; a carriage
mounted on the arm and mhpted to be se-
cured thereto in different p(mimns longitu-
dinal of the arm: a shoe adapted to coadh
vith the forming segment, nnrl swiveled to
a lever rotatably mounted on the carriage;
a link, hinged at one end to the shoe, and at
its other end to a lev er, rotatable on an axis,
fixed relative to the carvaoe, a cam rotata-
bly mounted on the Cﬂl‘lidﬂ e, and adapted
to engage a friction roll murnalnrl on the
hlnoe pin connecting the lever and the link,
for the purpose of rotahno the lever, and
thereby, through the link, causing the shoe

=

to. coact with -the forming segment; and
means. for mnm,mo Lhe mm, as ‘llld ior the
purpose:descr :

9A bendmn ple‘S compnsmg a base aA
postrigid ﬂwerewmh 2 uampmo deviee Sup- :

ported by. the base and radih 11y adjustable
mlcmw, to.the post; interchangeable form-
ing ;segments, ub‘wtantmﬂy eoncentuc with
‘the axis of the post; means for- securing the

65

70,

clamping: device to the forming secrment Hfor

the purpose of holding the pipe or “bar to be
bent in fixed relation. to the forming seg-
menL, an arm- adapted to swing’ abont the

axis of the post; a carriage mou nted on: the

arm ancd achpted to bo secured. theleto in

aifferent positions longitudinal:of the aim;
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a shoe” adapted to coact with the forming

segment, and swiveled to a lever zotntably
mounted on the carriage; a link,; hinged at
one end to the shoe, and at 1ts otherend
to a lever, rotatable on an axis, fixed rela-

tive to the, carriage; a cam rotqtaoly mount-

ed onthe carriage, and adapted to engage
a friction voller ]omnalled on the hln"e pin
'Lonnectmo the lever-and the link,: for the
purpose. ot rotating the lever, and thereby,
througli the link, causing the shoe to- coact
with the i’ormmo seomenb ‘and means for

scribed.

10. A bending press comprlsmo a bas
post rigid.ther eWJth a-clamping ‘device com-
prising a carriage mdmﬂv adjustable rela-
tive to’ the post; an extension. from' the car-

riage, adapted to coact with ‘a block mov-

‘ably supported on the cairiage; for the pui-
pose oisecurely bolding the- Pipe: or bar
to be Lent: ulueulwm‘f‘abk forming seg-
ments, substantially concentmc with the axis
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rotatinig the cam, as’ fmd for the purpo ede- e

a 98
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of the post; means for securing the clamp- .

ing ‘device to the forming- cefrmont ina fixed
1eht10n ‘thereto ;- means For uoldlv holding
the pipe or b‘u‘ between ‘the extension and
the movable bloclk of ‘the clamping (1ev1ce‘
an arm adapted to swing about the axis of
the post; a carriage mounted on the arm
and Ldaptcd to be secured thereto in differ-
ent positions longitudinal of the aym ;2 shoe
(ulpteu to coact with the ioz'mmn segment,
and swiveled to a lever, mtamblv mmmted
on the carriage; a link, hinged at one end to
the shoe, and at its other ond td a léver, ro-
twtably mornted on the carriage; a cam ro-
tatably mounted on the carriage, and adapt-

ed to engage a frictlon : o'lc’ Womnal'ﬂ on.:

the hmoe pin econnecting the lever and the
link, for the purpose of rotating the lever,
and thereby, through the link, causing the
shoe to conct with the forming segmient; and
means for rotating the. cam, as and for the
purpose described.

11. A bending press comprising a base; a
post rigid therewith; a clamping device com-
prising a carriage, radially adjustable rela-
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a 1,42

- tive to the post; an extension from the car-

riage; adapted to coact with a block movably
supported on the.carriage, both the extension

from ‘the. carriage, and the block . being

adapted to -engage interchangeable shoes

formed to-hold the pipe or bar to be bent;

“interchangeable forming segments, sibstan-

10

~tially concentric. with the axis of the post;

means for securing:the clamping device to

‘the forming segment, in fixed relation there-

' to;imeans. for vigidly holding the pipe. or

=15
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-bar between the shoes engaged by .the ex-
tension’ from the carriage and the bloclsof

the clamping device; -an arm adapted to

swing abouit the axis of the post; a carriage
- mounted on the arm and adapted to-be se-
ceured thereto in . different positions longitu-

dinal .of the arm; a:shoe:adapted. to: coact

with the forming segment, and swiveled to,
‘a- lever; rotatably mounted on.the carriage;

a:link, hinged at one end: to the. shoe, and

~at the other end to a lever, rotatably mount-

25

ed on the carriage; a cam rotatably mounted

‘on the carriage, and.adapted to erngige: =

friction roller journaled on the hinge pin

. connecting .the lever and the link, for the

80

- purpose of rotating:the lever, and thereby,
-through the link, causing. the shoe. to coact
with: the forming segment; and-means for.
rotating the cam, as and for the purpose:

described; -

. 12.° A bending press comprising a base; a

-post rigid: therewith'; interchangeable. form-

- 1ng -segments substantially concentric with

35

the axis.of the post, and adapted.to engage

©it; supports,adjustably secured to the base;

means for securing the forming segments to
the support and to the post, for the pur-

~pose of holding the segments in a fixed posi-
tion; an arm adapted: to swing about the.

axis of the post; a carriage mowited on: the
arm;and. adapted : to"be .secured.thereto’in
different positions longitudinal of the arm;

‘a shoe adapted to coact with the forming

4,366

segment,-and swiveled to a lever, rotatably
mounted ‘on the carriage; a link, hinged at
one end to the shoe, and at the other end
to-a lever, rotatably mounted on the car-
riage; a camn rotatably mounted on the car-
riage, and adapted to engage a friction roller
journaled on the hinge pin conmecting the
Jever and the link; for.the purpose of rotat-

ing the Jever, and thereby, through the link,

50

causing: the shoé to'coact with the forming -

segment ;. and: means for rotating the cam,
as and for the purpose described.: L
'18. In a bending press, the combination
of.a rigid former; a shoe adapted to-coact
therewith:.a lever swivelled at one end to
the shoe and at:the other end rotatable on
a fixed axis; a link, hinged at one end to
the choe, and at its other end to.a lever ro-
tatable about a fixed axis; a:rotatable cam,

adapteéd to engage a friction.roller journaled

oni the hinge pin connecting the lever and
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‘the link, for the purpose of rotating the.. -~

lever, and .thereby, through the link, caus-

ing the shoe to.coact with the former; means
for retracting the ghoe from the former; and
means for-rotating the cam, as and for the
purpose described. ‘

70

14, In a bending press, t‘he'combinat‘ion of

a rigid former; a shoe adapted to. coact
therewith; a lever swivelled at one end to
the shoe, and at the other end rotatable on
a fixed ‘axis; a link, hinged: at one-end to
the ‘shoe, and at its other end to.a. lever
rotatable about a fixed axis; a rotatable cam,
adapted . to:engage a friction roller jour-
naled on the hinge pin connecting the lever
and the link; for the purpose of rotating
the lever, and- thereby, through. the, link,
causing the shoe to coact with- the former;
means, rotatable with the cam: for causing
the refraction of the shoe'from the former;

and meang for rotating the cam; as and for

the purpose described. . “
o - FRED W. McARDLE. -
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