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1

This invention relates to metal working ma-
‘chinery and particularly pertains to a bendin
machine, ’

At the present time tubular metal furniture is

in vogue. This furniture is characterized as hav-
ing a frame structure bent from s continuous
length of metal tubing. For example, chairs may
be made with a metal tubing frame. This frame
comprises a cross member at the top of the back
of the chair continuing in vertical uprights for
the chair back, after which horizontal lengths are
provided to support the seat of the chair. The
frame then continues in downwardly extending
vertical leg lengths and foot or base portions. It
is obvious that the finish and attractive appear-
ance of a chair of this construction depends upon
the symmetry of the lines of the frame and the
uniformity of the parts since the two sides of the
chair frame are in duplicate and any variation in
lines or bends may be noticed readily. In order
to form a tubular bend satisfactorily, it is neces-
sary to measure the metal accurately and to at-
tempt to bend the metal so that complementary
curves at opposite sides of the frame will be sub-
stantially identical. This requires skillful ma.-
nipulation of the metal and accurate measuring,
thus producing high labor costs.

It is the principal object of the present inven-
tion to provide a bending machine within which
a loop of tubular material may be placed and by
which complementary curved portions of the
frame may be bent simultaneously, thus insuring
that said complementary curves will be identical
and may be performed rapidly and at low labor
cost.

It is also an object of the invention to provide
means whereby the tubular stock may be meas-
ured easily and set so that the position of the
bends may be determined quickly and so that op-
eration on successive pieces of material will be
uniform.

The present invention contemplates the provi-
sion of a machine which will receive a length of
cylindrical -or tubular metal bent upon itself to
form two parallel lengths, the said machine being
designed to simultaneously engage and operate
upon both of said parallel lengths so that the ma.-
terial of both lengths will be formed with com-~
plementary bends of equal arcuate length. The
invention is illustrated by way of example in the
accompanying drawings, in which:

Figure 1 is a perspective view showing a chair
frame of the type to be bent by the use of thé ma-
chine with .which the present invention is con-
cerned;
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Figure 2 is a view in'end elevation showing the
machine and indicating the relative positions ¢f
the tube bending heads and the drive clutch
therefor; ' T

Figure 3 is a view in sidé elevation showing the
complete machine and indicating the spacing
members and their relation to the bending heads;

Figure 4 is an enlarged vertical view in end ele~
vation and section as seen on the line §—4 of Fig-
ure 3 and shows the bending heads, the drive
therefor, ‘and the throwout clutch connected
therewith; ’ o o

Figure 5 is an enlarged fragmentary view show-
ing one of the bending arms in side elevation and
also indicating the horizontally disposed support-
ing rollers upon which the tubing rests while be-
ing operated upon; i ’ o
Figure 6 is a view in plan as seen -on the line
6—6 of Fig. 3 and drawn at substantially the
same scale as Fig. 4, showing the fragmentary
portion of the machine including the bending
heads, the drive, and the stop switch; :

Figure 7 is a view in plan as seen on the line
1—1 of Fig. 2 and indicates the -two bending
heads, the drive, and the control clutch; e

Figure 8 is an enlarged fragmentary view.in
side elevation showing the end of the frame struc-
ture, the bending head mounted thereon, and its
relation to the stop when the piece of work has
been bent to a desired angle, - o T

Referring more particularly to the drawing, 10
indicates a sub-frame upon which a pair of hori-
zontal frame members 11 are mounted. These
frame members are shown in Pig. 4 of the draw~
ing as being of channel section and as being se-
.cured together by tie plates §2. The length of
‘the horizontal frame members {1 is appropriate
to accommodate the developed length of each leg
of a frame structure such as indicated in Fig' 1
of the drawing. The sub-frame 10 carries a
transverse frame member {3 upon which a driv-
ing motor 14 is mounted. This motor is equipped
with suitable connections to be hereinafter de-
scribed, for the purpose of transmitting power to
a bending head generally indicated at 15 in the
drawing. = LT

The details of construction of the bending head
are shown more particularly in Fig. 4. Here it
will be seen that the frame members (1 carry
brackets 16 upon which bearing structures 17 are
.secured by bolts 18. The bearing structures i1
are fitted with the usual removable journal caps
19 held in place by cap screws 20, The bearing
screws are disposed adjacent to the opposed inner
-faces of the webs of the channels I and receive
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a die shaft 21. The opposed faces of the bearing
structures 17 are spaced a predetermined distance
apart to accommodate a spiral gear 22. This
gear is formed at one side with a hub section 23
which spaces the gear from the end of one of the
pearings 11. The opposite side of the gear 22 is
fitted with a jaw_clutch element 24, It 1S to be
understosd that the gear 22 is mounted to rotate
freely upon the die shaft 21. The gear 22 is held
against longitudinal
suitable means not shown ‘in ‘the ~drawirgs.
Splined upon the shaft 21 is a.jaw cliitch ‘element
25 which is complementary to the jaw ‘cluteh
member 24 carried by the gear 22, The jaw
clutch member 25 is formed with'a shifting Ting
26 which receives pins 21 carried by the arms of
a shifting fork 28. The splinie stiuctitre is*mdi-
cated at 29. N

It will be obvious that when the jaws 24 and 25
are moved into mesh, the gear, 22 will drive the
‘Hfe shaft 21. The Spiral’gear 22 is ih ‘niesh with
4 Wor ‘géar pinion ‘30. This pinion is “carried
‘upoh a ‘horizontally extending drive shaft 31
which jis mounted in journal blocks 32. The
Bibcks 32 ‘are carried upon the tie ‘platés 12 of
tHe frame structufe. The ‘pinion 30 ‘is ‘keyed ‘to
{He shaft 31 ‘as indicated at 33, THe shaft is
‘conventionally cortiécted to the motor 14 so that
it

it will e driven thereby. o
" “Mouitited tipon the die shaft 21 at 6pposite sides
4 ‘the fiamie structure (1 are ‘circular bending
dies 34, These dies are keyed to and rotated by
the shaft 21 and are forimed ‘with a circumferen-
tig] ‘groove "which 'is ‘substantially ‘semi-circular
in"er Ss-section, ‘shid section being ‘déseribed by
2 ¥adilis représenting otie-half the olitside diam-
eter of a piece of material to "be Yetit, “Fixed
{ipon the shaft 21 &t opposite sidés of ‘the " dies
§4"ahd ‘Keyed to the shiaft afe bending di'ms 35,
}iéSe ‘Hiths, 4s ‘Showh in Fig.'5 of the drawine,
e Beld in place by Keys 21’ Which positively Se-
cure them with Teldtion to the shaft 2. ‘The
‘arins Hre ‘of “a lenigth “to “ovérhahg the ¢ircim-
‘térence of the bending diés 34 a sufficient distance
to acconifiiodate a beniditig C
‘tiic, aidjusting mefhber

ath 40 thefefor. The

‘4hd is formed with 6pposite 1 ‘§idés whiéh bear
‘gainet thie iner faces Of the aris 35, A bot-
tom face 38 rests againist ‘2 fat portion 39 of said
‘catn40. This’cain is fitted with & handle 41 and
‘dsit is rotated will rhove the ‘stioe 36 i ‘a mafl-
‘fier to Be Héreinafter described. Extendihg op-
1 Iy “from thie outér flat faces of the slioe’ 36
‘a¥e pins 42. These pins “exténd throiigh slots 43
‘ih the'afms 35, the slots exténding radially ‘of the

“tHe ‘die 'stiaft 21 “afid in the ‘same axial

‘axis ‘of the
‘Platie ‘ds ‘the 'shaft 21 and a pivot pin“44 “upon
‘Which ‘the cain 40 is supported rotatably.

_ Thie face 'of ‘éach of the shoes ‘36 whichis pre-
senfed towald the axis of ‘the shiaft 21 is formed
‘with ‘a “céntral longitudinal groove ¢otplénien-
tary “to "the grooVe in the “circumferénce “of ‘the
‘Pendinig dies 34, Thus when 'a shoe 36 is moved
fiito proximity to the circimferéice of a "die 34,
2 passageway will be formed which a¢eomino-
‘gates-thie circumference of ‘a ‘meinber’ to be bent
‘and silbstaritially agréés ‘therewith. This’ ifisiires
that the circumference of the meinber to be bent

will" be ‘embraced ‘cotnplétely by 'a ‘shoe 36 “and
a die 34 in ‘a Dlane of contact, “which plaxe lies

Tadially of the axis of the die shaft 2| dnd will
‘change ds the arms 85 swing “upwardly,

Aourited upon the main fraine ‘members f1°1s

‘g ‘transverse frame -element 45, 'This ‘elémmettt

movement upon the shaft by 1

shoe ‘36 ‘ahd an'éccen- -
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carries a bearing block 46. This block is mounted
for vertical adjustment on the member 45 by an
adjusting screw 47. The block carries a pair of
trunnions 48 upon which rollers 49 are mounted.
The axes of the trunnions 48 are parallel to each
other and lie in a coramon ‘horizontal plane.
‘Mounted upon the trunnions 48 are guide and
Supporting Tolleis 49. The Tollers ‘49 are formed
with a circumferentially extending groove iden-

“tical with that previously described as being

forined around the circumference of the dies 34.
‘In ‘the -present instance the rollers are disposed
beneath -a length of tubing stock 50 upon which

‘bending operations are to be performed. The

“adjusting screw 41 makes it possible to raise and

lower the rollers 49 so that the length of ma-

“terial ‘50 will be properly supported and guided

to and beneath the circumference of the bending
dies 34.

~ In order to properly guide the piece of tubular
stock 50 and to insure that the tubing will be
bent without crinikling or seratching, Iandrels 51
are provided. These mandrels extend longitu-
dinally of the outer sides of the frame Thembers
i1. Each of the mandrels has a rod portion 52
vhich extends throtigh a plate 53 and s held ih
position by nuts 54. The opposite énd of ‘the
‘mandrel 51 is formed with a large cylindrical por-
tion 55. The outside diameter of this "portion
agrées substantially with the inside diamétér “of
the tubular stock §0. The ‘length of the ldige
‘mandiel portion 55 is sufficient to extend ACross
the tops of both of the rollers 48 and {o terniihate
slightly beyond the radial vertical blane ¢geétlipied
by them. The outer énd of the portion 55 of the
‘mandrels 51 is hemispherical so that sufficient
clearahce will be provided for the tubular stock
as it is wrapped around the dies 34,

_ -Disposed parallel to the mandrels 51 -and sup-
ported in bearings §6 are measuring rods 57.
These rods are fitted with a plurality of adjust-
able stop members 58. The stop members are
formed with fingers §9 which extend downwardly
to a point beneath the level of the mandrels 51
and lie thereagainst to provide an adjustable
‘abutment for a piece of stock ‘50 which telescopes
over the mandrels 51. The stops 58 are mounted
slidably upon the measuritig Tods 51 'and may be
Held in position by Set screéws 60 and may be
Swiihg Selectively into thie path of travél of the
"enid of the piéce of stock B0.

A chair frame structure generally indicated at
61, made from tubular stock 56, is shown in Fig.
1. While it is to be understood that various ar-
ticles might be formed by a machine embodying
‘tHe present invéntion, a ¢Hair frame ‘will ‘be de-
scribed by way of example. Such a fidnie hay
Tiave féet or runner portions 62 which “Fest, upon
‘the floor and which at their ‘forward ‘etids coti-
‘tinte in ¢urved portiovis§3. THese curved -por-
tions represent substantially one-quarteér “of a
circle. The tubular stock is then bent upwardly
to form legs 68. These legs are ‘preférdbly “at
‘right angles to the portions 62. At the upper
‘end of the legs are curved portions 65 which' con-
tinie in seat lengths 68. These ‘lengths are‘par-
“allel 'to ‘each other and lie in the'samte vertical
“plane as the runners 62. They arealso dispoget
;‘above'th'es‘e runners. The seat lengths ‘of ‘the
‘frame continue in curved portiofis 81-upwardly
from which the back ‘portiotis ‘68-eéxténd. “The
back portions 68 are curved-at-their ipper-ehds
‘as indicated-at 69, thie curves being connected by
“a transvetie back nember T0. “It-is'to-be urder-
stood that fabric panels may be stretched “be-
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tween the back members 68 and also between the
seat members 66. - It will also be recoghized that
while the runners 62 and the legs 64 are here
shown as disposed at right angles to each other,
the angular relationship of the legs 4 to the seat
members 66, as well as the seat member 6§ to
the back member 68, may be varied so that the
arcs describing the curves 65 and 61 may be
greater or less than 90°,

‘When a length of material is bent to form a
frame structure, such as shown in Fig. 1, it has
heretofore been common practice to make each
of the bends separately. It is obvious that in
view of the variations which might be required
in the radius of the bends as well as the arcuate
lengths of the bends, care and considerable time
is required in order to insure that the bends are
of proper configuration, and furthermore that
the complementary bends at opposite sides of the
chair are identical. It will also be recognized
that in the event these bends are not identica] in
angle and in length, the intermediate straight
lengths of material will vary so that the frame
-will lack symmetry. In the machine with which
the present invention is involved, the lengths for
the various portions of the frame are readily
.established by the stops 58. In order to insure
that the arcuate lengths of the bends shall be
uniform and of desired configuration; novel
measuring means have been provided. This in-
cludes a stop member 11 shown in Fig. 3 of the
drawing as comprising a triangular block 12 hav-
ing stop faces 13, 74 and 15. The block is mount-
ed: to rotate upon a horizontal shaft 16, the axis
of the shaft being in such g relation to the faces
of the block 12 as to cause each of the faces to
be spaced a different selected distance from the
axis. Thus, when the block 12 is rotated upon
its horizontal axis, to dispose one of .its faces in
a vertical plane, that face will have a definite
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spaced relationship to the axis of the shaft 2. -

Since the stop block 12 is disposed in the path
of -travel of the tubing stock as it is bent up-
wardly and around the bending dies 34, the stop
structure T{ will act to determine the amount
of bend which is given in each bending opera-
tion. When the stop block 12 is encountered by
the swinging length of stock 50, it is intended
that driving operation of the motor 4 shall be
instantaneously interrupted. The structure for
accomplishing this is a lever arm 71 which is
fixed to the pivot shaft 16. This shaft is in turn
locked to the stop block 72 by means such as a set
screw 18. The lever arm 17 extends downwardly
and carries a horizontally extending arm portion
19 the arm portion being guided through bearings
18’ which permit the lever arm 17 and the arm
to move longitudinally. At the free end of arm
portion 19 is a saddle 80. The saddle 80 rests
upon an actuating lever 81 of a micro-electric
switch 82. The switch 82 is included within the
-electric circuit of the motor 4 to interrupt the
same. instantaneously. A main control switch
‘83 is also placed in the circuit so that the elec-
tric circuit may be completely broken when re-
Guired. ‘ '
".‘When it is desired to disconnect the driving
‘head from the motor 5 mechanically, the shift-
ing fork 28 is actuated. The shifting fork 28 is
mounted upon a bracket 84 carried by one of
the frame members {{. The fork is pivoted at
‘85 and is formed with an operating handle .86
which extends forwardly and then transversely
of the end of the frame members if. Thus by
pushing on the handle 86 in the direction of the

arrow @, as shown in Fig. 6, the clutch may be’
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thrown out of engagement. An arm 87 is formed
as-a continuation of the shifting fork 28 and
extends horizontally therefrom upon the OoDppo-
site side of the handle 86. This arm is fitted with
a tension spring 88 which tends to hold the clutch
member 2§ into engagement with the clutch
member 24. A latch 89 is provided at the for-
ward end of the frame structure i1 and is mount-
ed upon a pivot pin 90. 'This latch may swing
into the path of the shank of the clutch handle
86 and will act to hold the clutch 25 in its dis~-
engaging position after the lever 86 has been de-
pressed. :

In operation of the present invention, the
structure is assembled as shown in the drawing.
An article, such as the chair frame indicated at
61, is to be made and a suitable piece of tubular
stock 60 is selected for the purpose. The ma-
chine is then set up for operation. Before doing
this, the character of the metal stock must be
considered, as well as its wall thickness and its
ductility. When these factors have been deter-
mined, the mandrels 55 are adjusted by the nuts
54 which are threaded onto the outer end of the
rod 51. This longitudinal adjustment places the
spherical ends of the mandrels 55 in a desired
relationship to the vertical center plane of the
bending head. The piece of stock 50 has been
bent previously to form the complementary bends
69 at the opposite ends of the transverse back
portion 10. It is to be understood that the two
lengths of stock continuing from the bends §9
are equal in length and are straight and parallel.
The free-ends of these lengths are then slipped
over the mandrels 55 and moved to an abutting
position against a selected one of the stop fin-
gers 59, the other stop fingers between the se-
lected one and the bending arm being swung out
of the path of said lengths of stock. The ad-
justing screws 4T are then moved to place the
supporting rollers 49 in proper position beneath
the tubular stock, and so that the upper face of
the tubular stock will seat within the arcuate
groove 34’ of the bending dies 34. Thereafter
the lever arms 41 are swung to rotate the cam

‘members 40 around the axes of their bolts 44.

As these cam members rotate, they will lift the
shoes 36 and force them upwardly so that their
arcuate grooves 36’ will conform to the under
face of the tubular stock 50.° When this ad-
justing has been completed, the nuts 44’ are
tightened to hold the shoes 36 in their set posi-
tions. It will be recognized that when the tubu-
lar stock 50 has been properly mounted upon
the mandrels with the ends of the stock abutting
against suitable stop fingers 59, a desired length
of the frame will project beyond the end of the
machine g distance representing approximately
one-half of the bend to be formed plus the length
of a straight portion associated therewith. The
stop unit 71 is then adjusted to rotate 3 suitable
face 13, 14, or 75, into a plane slightly inclined
to the vertical, after which the motor circuit
Is closed through control switch 83. This will
cause the shaft 51 to be driven and it in turn will
drive the worm gear 30 and the worm pinion 22 in
mesh therewith. The clutch members 24 and 25
may then be placed in engagement by lifting the
latch member 89 so that the spring 88 will urge
the clutch member 25 into engagement with the
clutch member 24. Thus the shaft 21 will be ro-
tated and will swing the arms 35 in the direction
of the arrow ¢ as shown in Fig. 3. As these arms

‘swing upwardly, they will wrap the stock 50

around the bending dies 34 until the free length
‘of stock encounters a face on the block 12 of the
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istop strudture Ti. When that ‘takes ‘place “the
face ©f the block T swhich ‘hasbeen éhgapged will
e moved towards ‘a true vertical ‘plane and the
Tever ‘arm 17 will ‘he -moved Jongitutinally €0

‘operate the ‘micro-electric switch :g2 ‘and “break .

‘the motor circuit. “This:circuit ¢annot be poain
-established until -a relay ‘switch is closed. “Such
-2 structure 'may be associgted ‘with the-cub<off
switch 83. “When ‘the next bend isto be umade,
the §tock 50 is“moved anfgitudinallyﬁf “the mem-
‘bers’51 until the ends-of the stock encounter the
stop-fingérs-59. In-the :avent thatia different de-
gree of bend is required, the stop block T12:isro-
‘tated ‘upon the ‘pivot shaft 16 and. isisét “so ‘that
it will be ‘fixed with relation to the Shaft. -An-
.gther bending ‘operation may thentdke place and
‘these -operdtions -may be ‘gontinued nmtil the
frame -has beéen formed compléetely.

It 'will be-obvious ‘that the “width ‘of fhe §truc-
ture ‘as represented from ‘the ‘distance ‘héetween
.centers ‘of the grooves in‘the bending dies“34-may
pe selected 4o accominodate @ desired piece ‘of
work, since the bending dies -perform a ‘duplicate
‘operation gt each side‘of ‘the'machine.

Tt will thus be seen that the:machine here dis-
-¢losed is compact in-design ‘and-constructionand
that it provides means wheréby duplicate "‘bends
‘of & desired radius-and degree may “be made si-
multaneously and the -entire ‘operation ‘carried
on in‘a semi-automatic manner.

While ‘we have shown the preferred form “of
our invention ‘as now known -to us, it is ‘to ‘be-un~
derstood that various changes may be made ‘in
the combination, construction and grrangement
of parts, by those ‘skilled in ‘the grt, without ‘de-
parting from ‘the spirit “of ‘the “invention -as
claimed.

Having thus-described our invention, ‘what we
-¢laim ‘and desire to secure’ by Lietters Paternit'is:

1. A ‘machine ‘for bending ‘& “tubular “metal
‘blank, which blank is initially bent upon itself to
form -equal parallel leg sections, sald “machine
“comiprising, a'main. frame,a ‘pair of nrandrelsex-
‘tending Tongitudinally thereof -and “fixed @t one
‘end thereto and over which the parallel portiorns
of the blank “telescope, miesans for adjusting “the
éffective length of said mandréls, “the “apposite
ends of .said ‘mandrels being iree, “supporting
‘means for the blank _adjacent the free énds of
the mandrels, a. pair of-die Heads, -one ‘supported
by the frame in a plane “to receive the ‘tubular
stock of a leg of said blank, each of said die’heads
comprising a circular die ‘having -an arcuate
_groove, the bottom of which. groove-lies ‘tangen-
tially with the surface of the tubular blank, a
shaft upon which said dies are mounted, bending
_arms.associated with each of.said.dies and-adapt-
ed to-swing.around the axis of -said ghatt,-a bend-

ing shoe carried-by each of said arms and being
‘formed with a-longitudinal.groove .of :arcuate-sec-
:tion .complementary -to the.circular.groove .onthe

‘bending ‘dies Whereby the tubular .metal -stock
.may be-embraced in-said complementary.grooves,
.means for setting -said.shoes in @ _desired fixed
position -upon ‘the ‘bending- arms, -means -for :ro-
-tating the shaft-upon which-the bending dies.are
_mounted and -a-manually -actuated -clutch -dis-
.posed between: said rotating means-and-the shait.

9. A .machine -for -bending .a -tubular -metal
blank which blank is jnitially bent.upon-itself-t0
form -equal parallel -leg .sections, -said -machine
.comprising, -a main frame,-a pair-of .mandrels
~axtending longitudinally thereof -and-fixed at-one
.end thereto.and-over:which the-parallel portions
«of the *blank -telescope,~means -for-adjusting-the

effective length of sdid mandrels, ‘the ‘opposite
Bads of -said ‘mandrels ‘being free, supporting
weans for ‘the ‘blank .adjacent ‘the free -ends 6f
the ‘mandrels, 2 pair of die heads, one supported
by dhe frame ‘in a plane :to receive ‘the ‘tubular
‘gtoek of 'a leg-of saidblank, each of said die-heads
comptlising 4 ‘circular -die having an “arcuate
:groove, the bottom of ‘which groove lies tangen-
tially with the surface of the tubular ‘blank, &
shaft upen ‘which 'said dies -are ‘mounted, ‘bend-
ing mrms associated with each of said diesand
:adapted to ‘swing around -the-axis of said shaft,
'a bending ‘shee carried by-each. of said-arms and
‘béing Tormed with alongitudinal groove of arcu-
5 ‘abesection complementary to ‘the-circilar groove
:oh ‘thie bending ‘dies whereby -the fubular ‘metal
todk ‘may ‘be embraced in said complementary
grooves, means for setting said shoes‘ina, desired
“fixed' position’ upon‘the bending ‘arms, powerdriv-
wp 'Ing means for said die ‘heads and a-manually:op-
serable ‘clutch between ‘said power driving ‘means
:andthe die'head shaft.

3..A -machine for bending -a ‘tubular meétal
blank which blapk is:initially bent upon itself‘to
“form ‘equal ‘parallel ‘leg -sections, said machine
comprising, ‘2 ‘main frame, 2 pair of 'mandréls
‘extending longitudinally. thereof -and fixed at-one
end {hereto and ‘over ‘which ‘the pardllel:portions
:of “the ‘blark ‘telescope, means for -adjusting ‘the
-ffective length of 'said mandrels, ‘the -opposite
cerids of ‘said ‘mandrels being free, ‘supporting
reans for ‘the blank adjacent ‘the ‘free -ends ‘of
“the mandréls, a 'pair -of die heads, one supported
by the frame in 2 Plane to receive ‘the tubular
stock-of'a‘leg of said-blank, each -of-said-die’heads
comprising a circular “die having an arcugte
groeve, ‘the bottom of which -groove lies tangen-
#iglly “with "thre surface of the ‘tubular blapk, -8
$haft -upon ‘which -sdid dies are mourited, ‘bend-
40 ‘ing “arms associated with seach “of -said-dies and
-adapted toswing around the -axis of-said shaft,a
ipentding shoe ‘carfied *by each -of -said -arms-gnd
“béing ‘formed with -3 longitudinal groove:of*arcu-
.gte section complementary to-the -¢irculargroove
on ‘the bending ‘dies ‘whereby the tubular ‘metdl
dteck  may “be ‘embraced in ‘said ‘eomplementary
wrooves, means for setting sdid shoes'in a desired
‘fixed-position upon the pending ‘arms, an électric
:mgtor “for driving ~sdaid die “heads, a ‘gear train
.50 "oétween -the electric motor :and ‘the die *heat

:5huft, ‘and ‘a normally set ¢luteh for :establishing
.p-“diiving ‘connection between’said-gear train<and
«s4id die headShaft.

4. The ‘combination of parts as -set ‘forth "in
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.55 ‘Claim 3 ‘including, ‘manually ‘contrdlled lock
‘means “for ‘holding the clutch in ‘its -disengaged
~position.

5 The structure as set forth in-¢latm '3 n-
~eluding, -stop “means interposed in ‘the pdth -6f
g0 “travel of ‘the stock being ‘bent-whereby ‘the-élec-
“trie-motor circuit-will be broken.
‘6. A "machine for “bendinmg a “tibular ‘metal
*Blank which hasbeen formed hy bending a length
&f -tuldlar material upon itself "to form ~parallél
«85 straight legs of -equal length, -whic¢h msachine
comprises, a horizontal elongated main frame’to
“pe “straddied by “the tubular ‘blank ‘with the leg
_poitions extending along opposite :sides of said
‘frame and the end 'bend extending -around ‘the
270 forward end of the frame, a _pair 6f longitudi-
.nally extending guide rods secured. at ‘the rear
end 6f the frame:and extending “horizontally “to
‘terminate adjacent the forward end of the frame,
‘cylindrical mandrel _sections carried upon the
x5 free ends of said rods, said mardrél sections ter-
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minating in a hemispherical end and agreeing
substantially in diameter with the inside diame-
ter of the tubuiar stock, a transverse horizontal
shaft rotatably carried by the main frame ad-
Jacent its forward snd, the lengitudinal axis of
said shaft lying substantially in an equaicrial
plane of the hemispherical ends of said man-
drels, bending dies mounted upon the ends of said
shaft and being formed with g circumferential
groove, the sectional contour of which stubstan-
tially agrees with the upper portion of the tubu-
lar stock, bending arms mounted upon said
transverse shaft, adjacent to said circular bend-
ing dies, adapted to cscillate arcund the axis of
said shaft, bending shees carried by said bend-
ing arms, said shoes being formed with a semi-
circular groove compleraentary to the semi-circu-
lar groove in the bending dies whereby the tubu-
lar blank may be substantially embraced by a
shoe and a die, means carvied by saigd arms for
adjusting the shees radially on the arms, sup-
porting means carried by the main frame adja-
cent to the normal lowermost positions of said
arms and upon which the legs of said tubular
blank rest and are guided, and means for simul-
taneously swinging the bending arms around the
axis of the bending dies whereby engaged lengths
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of the legs of the tubular blank will be simulta-
neously wrapped around the circular bending
dies for a desired angular distance, and stop
means for determining said angulap distance.
CHARLES J. BERTOLINI,
HENRY VAN DYKE,
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