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This invention relates to metal working‘ ma 

machine. 
At the present time tubular metal furniture is . 

in vogue. This furniture is characterized as hav 
ing a frame structure bent from a 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 ?nish 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 
terlal 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 the ma 
chine with :which the present invention is con 
cerned; 
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Figure 2 is a view inend elevation showing the 
machine and indicating the relative‘ 'positionsof 
the‘ tube bending heads and the drive ‘clutch 
therefor; ' ‘ ’ " ' 

Figure 3 is a view in side 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-_4 of Fig 
ure 3 and shows the bending heads, the drive 
therefor, and the throwout clutch connected 
therewith; ‘ . ‘ 1 ' 

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 whilebe 
ing operated upon; ' ' ‘ ' 

‘ Figure 6 is a view in plan as seen 'on the line 
6-B. 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 

7-1 of Fig. 2 and indicates the two bending 
heads, the drive, and the control clutch; ' ’ 
Figure 8 is an enlarged fragmentary viewiin 

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 benttoa desired angle. ' ' V ' ] 

Referring more particularly to the drawing, I10 
indicates a sub-frame upon which a pair of hori 
zontal frame members’ II are mounted. These 
frame members are shown in Fig. 4 of the draw‘ 
ing ‘as’ being of channel section and as being se 
cured ‘together by tie plates 12. The length of 
'thehorizontal frame members II 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 It‘! carries a 
transverse frame member, l3 upon ‘which a driv 
ing motor I4 is mounted. This motor is equipped 
with suitable connections torbe hereinafter de 
scribed,.for the purpose of transmitting power to 
a bending head generally indicated at vI5 in the 
drawing. ‘ . , g ' 

The details of construction of the bending head 
are shown more particularly in Fig. 4. Here it 
will ,be seen that the frame members 'll carry 
brackets l6 upon which bearing structures I’! are 
secured by bolts I8. The bearing structures. I‘! 
are ?tted with the‘usual removable journalcaps 
l9 held in place by cap screws 20.. ‘The bearing 
screws are disposed adjacent to the opposed inner‘ 
faces of thewebs of the channels H and receive 
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a die shaft 2|. The opposed faces of the bearing 
structures H 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 
bearingsql‘l. The opposite sideof the‘ gear 22 is 
?tted with a jaw clutch element 24. vIt is ‘to be 
understood ‘that the'ge'ar 22 is ‘married to rotate 
freely upon the die shaft '2 |. The gear 22 is held 
against longitudinal movement upon the shaft by 
suitable means not shown if} m? ?rawmga 
Splined upon the shaft 2| is a~jaw clutch ‘elenr'ent 
25 which is complementary to the jaw ‘clutch 
member 24 carried by the gear 22, The _jaw 
clutch member 25 is formed w‘ith'a shiftin‘g'iin‘g 
26 which receives pins 21 carried by the arms of 
a shifting fork 28. The spline istructureisi?idu 
cated at 29. ‘ ) _ _ 

It will be obvious that when the jaws 24 and 25 
are movedinto mesh, the gear 22 will drive the 
‘die seen 211. The "sriirjerg‘ear 22 is in’n'iesh‘with 
“a wdr'if'gear pinion ‘30. This pinion is "carried 
'up‘dn a horizontally extending 'driv‘e fsh’aitjal 
which mounted in journal blocks ‘32. The 
blades js'z arebairri’e‘d upon the tie-mates 12 of 
‘the frame f‘str‘uétii'i‘e. The ‘pir'iion‘30 ‘is keyed ‘to 
tire f'siha’ft "3]! ‘as ‘indicated “at "33,‘ Tlieg‘shaft is 
‘eeiiveiiiigpauy connected to 'the motor‘ |'4 "so ‘that 
“ jwiinp’e dry n‘the‘reb'y. ‘ w _ _ y I I _ 

I Mbu'r'i'ted'upon thefdi'e' ‘shaft 21 ‘at'opp‘o'site slides 
or ‘the “frame structure 11 are "circular "bending 
.d‘ies34.“ These‘dies arekeyed to and=rotatedby 
‘the‘sha'ft' '2 | ' "ejii‘d "are "formed 'with ‘a circumferen 

ove which "is ‘substantially ‘semi-‘circular 
in ‘ ss-se'cti'on,'said‘section being “described'by 
a. “radius representing oiieéh'alf'tlie' outside diam 
eter of a piece of material tobe ‘bent.’ ‘Fixed 
jiiien‘i‘iie‘siie'ii 21 at'opposite'sidés er 'the'dies 
Ii‘ilfaiid’ "'ye'd't'e tiif "shaft'a'fe ‘bending arms 35. 
These; as‘snewn'in Fig.‘5‘of‘the‘dralwing, 
‘are new ‘iii‘piece’ty ‘keys ‘21 ’ "WhiGhpositi'wfeIy‘se 
cure them with'jieiationjtb'tne‘shaft-1|. "The 
a“ fare fof "a ‘length "tobv‘erha‘ng 'the referee; ei‘tnejbenaiii‘g" i‘es‘aa' a'suf?cier'it distance 
to acconi?io'd ite'ajo'endin’g suoe'ss'end aireeceii 

f ti'" ‘ ‘amr‘ao therefor,’ ‘The 

en‘ féifmee‘wiih'??pqslte'?et‘sid ‘agafiis‘t’uie iimer raeesjef'the'eriiis at,‘ * 
tom face,_33l rests against "a'fl'atfportion‘3'9vfbf‘said 
‘jz’atnill. j'rriiec‘jmlijs ‘?ttedwith‘a nen‘die‘a‘l “and 
as‘it is r‘it'a‘t‘ed" move,tnejsheejsefina en" 
‘iie'rto b‘e ‘Hereinafter ‘described. Extending op 
‘ 1y"fr6m(_t1ie*outér net 'face's'oftlie ‘sneeze 
fare pins 472,: Theseipins‘e‘gitend through s16'tsf43 
fin theiarni‘s‘ss, the s'lotsexténding radially'offthe 

"Bf ‘the "die 'Sh'aft‘il ‘and 'in the ‘Sallie 'a‘iiial 
‘plane ‘as ‘the "shaft "2| "and a pivot ‘pin "4'4 "u’p‘on 

hichfthe‘ c'ainwllllis‘supportedrotatably. , 
_ Tll'e'lface breech“ of ’ thefsh‘oes ‘36 ‘whi‘ch?s'pfe 
eejritea toward‘ the axis" or "theish‘aft '2 | is ‘termed 
fw'i‘th "a "cerium longitudinal ‘groove compléirfén 
taryitb the 'g‘rccve 'i'n’tli'e circumference "of "the 
bending diesel». T 'us'when‘a'shoe 3‘6‘is‘inoyed 
'i?to ‘proximity to the circumference" of “a "die 34, 
.a_=pass_ageway will be formed which accemiiie 

‘_ ‘tes'f'tlie ‘circumference: of ‘a "member: to "be bent 
Endsiibstantially “agrees therewith. V This insures 
‘tl'fat'the ‘circumference or the meihterie be bent 
‘will be "embraced ‘completely. by _'a ‘shoe 36 and 
a dief'34 ‘in "a ‘plane "of ‘contact, r‘which“plane :lies 
rradially ~"ofthe axis of the'die ‘shaft-{2| ‘and win 
ene'pgees thejarms‘iiii swing ‘upwardly. ‘v 
‘Mounted ‘upon 

‘a ‘transverse frame ‘element "45. ‘element 

“it 

20 

25 

so 

its 

"it 

carries a bearing block 46. This block is mounted 
for vertical adjustment on the member 45 by an 
adjusting screw 41. The block carries a pair of 
trunnions 68 upon which rollers 49 are mounted. 
The axes of the trunnions 48 are parallel to each 
“other and lie in a common horizontal plane. 
'Mounted upon the trunnions 48 are guide and 
suppertm’g‘ieneis 49. The rollers ‘49 are formed 
with a circumferentially extending groove iden 
v'ti‘cal with that previously described as being 
1for'ined‘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 
‘teri‘a-lii? will ‘be properly supported and guided 
to andbeneath the circumference of the bending 
dies 34. 
A In order to properly guide the piece of tubular 
stock 50 and ‘to insure that the ‘tubingfwill be 
bent'without crinkling or ScratchmgQnian'drel'S '51 
are provided. These mandrels extend longitu 
dinally'of the outer sides of ‘the frame ‘members 
ll. Each of the mandrels has ‘a rod portion ‘52 
'which'extends through a plate 53 and'i's held‘in 
position by nuts 54. The opposite end ‘of "the 
‘mandrelbl is formed with a large'cylindrical‘por 
‘tion ‘55. The outside diameter of this portion 
agrees substantially with the inside ‘dialin‘ét'érbf 
the tubular 'StO'Ck 50. The ‘length bf ‘the ‘Iii-‘Ede 
vmandrel 'portion“55 is 'sii?l'cient to 'eiiten'd across 
the tops of both of the rollers‘ 49 and totérr'riinate 
slightly beyond the‘radi'alvertical "plane dccupie'd 
by ‘them. The ‘outer end of theportion'55 ‘df'the 
'mandrels 5| is hemispherical so that jsu?i‘cie'nt 
clearance Will‘beprovi'de‘d ‘for the ‘tubular stock 
'as'it is‘wrap'ped around the dies 34. 
M Disposed parallel to the mandrels 5| and sup 
ported in bearings 56‘ are measuring rods ‘57. 
These rods‘are ?tted with a plurality of adjust 
ablestop members ‘58. The stop members are 
formed with ?ngers 59 which extend downwardly 
to a ‘point b 'ne‘ath the level ‘of vthe mandrelsidl 
and lie 'thereagainst to provide an adjustable 
‘abutment‘for a piece of'st'ocki5? which ‘telescopes 
over‘ the mandrels'?‘l. The stops ‘58 ‘are-mounted 
‘sli'dablyupon'the rheais'dririgiddsbl ‘and may be 
held in position by 'set serews‘ao ‘and maybe 
‘swung selectively into ‘the ‘pain of travel ‘of/the 
"en-C1 Of the piece of ‘stock 58. 

__ '4 chair/frame structure generally‘ indicate‘dl'a't 
'JBI, " 'ade'irorn tubular Stock‘E‘GQis shown'inlFi'g. 
l. While‘it i's‘t‘o be understood ‘that variousar 
ticles might be formed by a machine embodying 
‘thef'present‘invention, 'a chair ~fra'ine“will"be "de 
scribed ‘by way of example. '?iicha‘fi'arrfe may 
:h'ave'feet or runner‘po'rtions ‘62 Which’feét ripen 
the floor and whichat‘their "‘foi‘wardtén'ds con 
‘tinue in curved portie'n'sta These curv‘ea'i'pcr 
tions represent vsubstantially one-quarterbf “a 
‘circle. The tubular stock is’then “bent upwardly 
to form legs ‘6'4. These ‘legs"‘_ar‘e “preferablyat 
‘right ‘angles to the portions'ES'Z. v\“At tli‘e'up'per 
jen'cl'ofj the legs ‘are ‘curved'portions‘iii which con 
tinue in ‘seatv lengths ‘65. These ‘lengths ‘are‘lv’paij 
“allel to "each'ot'her and lie in the‘s‘a'm'e 'yei‘ti'cal 
plane as therunners 62. They are‘alsjo disposed 
l'above'thes‘e runners. The seat lengths "of “the 
frame ‘continue ‘in curved ‘ portions 61 'upx‘v‘afrdly 
from which the 'back 'portionsf?a-exténd. ‘The 
ba'ck portions "68v "are 'curvedat'fthei'r upper'ehds 
"as 'in'dicatedet '69, *th‘e'pcurves" being wc'o'rinle‘c‘t’e'd‘b'y 
'atransver's'e ' back ‘member ‘10. "It'is"'to~ be‘ ufzide‘r 
stood that fabric panels may be stretcliéd~'b’e 
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tween the back‘ members 68 and also between the 
seat members 66. It will also be recognized 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 64 to the seat 
members 66, as well as the seat member 66 to 
the back member 68, may be varied so that the 
arcs describing the curves 65 and 61 may be 
vgreater or less than 98°. 
vWhen 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 con?guration, 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 identical 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 con?guration, novel 
measuring means have been provided. This in 
cludes a stop member 1| shown in Fig. 3 of the 
drawing as comprising a triangular block 12 hav 
ing stop faces 13, 14 and 15. The block is mount 
edto rotate upon a horizontal shaft 16, the axis 
of the shaft being in such a 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 ofits faces in 
a vertical plane, that face will have a de?nite 

10 

15 

20 

25 

30 

40 spaced relationship to the axis of the shaft 2|. ' 
Since the stop block 12 is disposed'in the path 
oftravel of the tubing stock as it is bent up 
wardly and around the bending dies 34, the stop 
structure 11 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 58, it is intended 
that driving operation of the motor l4 shall be 
instantaneously interrupted. The structure for 
accomplishing this is a lever arm 11 which is 
?xed to the pivot shaft 16. This shaft is in turn 
locked to the stop block 12 by means such as a set 
screw 18. The lever arm 11 extends downwardly 
and carries a horizontally extending arm portion 
18 the arm portion being guided through bearings 
19' which permit the lever arm 11 and the arm 
to move longitudinally. At the free end of arm 
portion 19 is a saddle 88. The saddle 88'rests 
upon an actuating lever 8| of a micro-electric 
switch 82. The switch 82 is included within the 
electric circuit of the motor III 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 
quired. ' 

‘.When it is desired to disconnect the driving 
‘head from the motor 15 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 II. 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 ll. Thus by 
pushing on the handle 88 in the direction of the 
arrow a, as shown in Fig. 6, the clutch may be‘ 
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thrown out of engagement. An arm 81 is formed 
as a continuation of the shifting fork 28 and 
extends horizontally therefrom upon the oppo 
site side' of the handle 86. This arm is ?tted with 
a tension spring 88 which tends to hold the clutch 
member 25 into engagement with the clutch 
member 24. A latch 89 is provided at the for 
ward end of the frame structure I l and is mount 
ed upon a pivot pin 98. 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 88 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 58 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 58 has been 
bent previously to form the complementary bends 
69 at the opposite ends of the transverse back 
portion 18. It is to be understood that the two 
lengths of stock continuing from the bends 69 
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 ?n 
gers 59, the other stop ?ngers between the se 
lected one and the bending arm being swung out 
of the path of said lengths of stock. The ad 
justing screws 41 are then moved to place the 
supporting rollers 49 in proper position beneath 
the tubular stock, and so that the upper face of 
theltubular stock will seat within the arcuate 
groove 34’ of the bending dies 34. Thereafter 
the lever arms 4! are swung to rotate the cam 
members 48 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 58. 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 58 has been properly mounted upon 
the mandrels with the ends of the stock abutting 
against suitable stop ?ngers 59, a desired length 
of the frame will project beyond the end of the 
machine a distance representing approximately 
one-half of the bend to be formed plus the length 
of a straight portion associated therewith. The 
stop unit 1| is then adjusted to rotate a suitable 
face 13, 14, or 15, into a plane slightly inclined 
to the vertical, after which the motor circuit 
is closed through control switch 83. This will 
cause the shaft 5| to berdriven and it in turn will 
drive the worm gear 38 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 2| will be ro 
tated and, will swing the arms 35 in the direction 
of the'arrow c as shown in Fig. 3. As these arms 
"swing upwardly, they will wrap the stock 58 
around the'bending dies 34 until the free length 
‘of stock encounters a‘face on‘the block 12 of the 



fstop Istmdture I“: When ‘that ftakes llila'ce Yxhe 
‘face (of the block 1-"4 =which'chas?oeen engaged'wiin 
bel'in‘ove'd towards ‘a ‘ltru'e vertical ‘plane and'the 
Ilever arm PM will ‘be moved longitudinally “to 
operate ‘the ‘micro--' 
:the motor circuit. ‘mnis-eireuiteannot be la'gain 
established until a relay switch is closed. ‘Such 
a structure ‘may vbe associated ‘with ithe-iczit-é‘o? 
switdh'83. 'When the nextbe‘nd ‘isto be ‘made, 
{the stock 50 iis’im‘ove‘d 'lonfgitt'ldinal'lyhdf-the mem 
bers 151 until the :encsor itheastock encounter the 
stop ?ngers -59. In ‘the event that ia:di?‘erentfdei 
gree of bend is required, the stop block 12>isf‘r'oe 
‘ta‘tediupo'n ‘the pivot "shaft 16 land, is set “so Ithat 
it will be T?‘xe‘d withire'l'ation to itheis'haft. Jin 
‘lo‘ther bending operation-may then‘itakehp?'a'ce and 
"these operations ~may be i-continued lun'til the 
frame has been formed completely. 

It :will be obvious that ithe‘wid-th iof ithe struc 
ture as represented from {the distance ‘between 
centers of ‘the grooves inith'e bending dies1'3‘4Pni-a'ry 
‘be selected Ito accommodate a desired ‘piece or 
work, since the bending dies perform iaiduplicat'e 
operation at each 'sid‘eio'iithe’m'achine 

It will thus 7be 'seen that 'theflma‘chine' here dis 
closed‘ is compact indesign andcons'tructi'on‘iand 
that it provides 'means whereby duplicate'i‘bends 
of a desired radius "and degreemayibe 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 '11s, ‘it is -‘to ‘be ‘un 
derstood that various changes may "be 'm‘a'de‘lin 
the combination, construction and ‘arrangement 
of partsjby those‘skilled‘inithe artywithoutl‘de 
‘parting from ‘the spirit of ‘the "invention ‘as 
claimed. 
Having thus "described our invention, ‘what we 

‘claim ' and desire to secure‘by'Letters‘Patent‘is: 
"l. A machine "for ‘bending 'a “tubular 'nietal 

"blank, which'bl'ank ‘is initially bent’up‘on‘itsélf to 
form ‘equal parallel "le'g sections, said ‘machine 

' com-prising, a‘m‘ain frame, "a'pair’of mandr'els‘ex 
"tending ‘longitudinally ‘thereof :and ‘fixed ‘at “one 
‘ end thereto ‘and over ‘which-the parallel ‘portions 
of the ‘blank ‘telescope, "m'ea'ns’for adjusting ‘the 
effective length of ‘said mandréls, "the'opp‘osite 
‘ends of ‘said ‘mandrels ‘being "free, ‘supporting 
.‘means for ‘the "blank adjacent the'ireeien‘ds of 
the mandrela'a pair offdie heads, -0ne ‘supported 
‘by ‘the frame 'in .a p'lan'e'to _receive"the tubular 
stock df- a'leg‘ “f sai'd'blan'k, each of saiddie'hea'ds 
comprising a circular die having ‘an arcuate 
groove, the ‘bottom ‘of - which‘ groove-lies tangen 

electric switch in {and ‘break _ 

10 

as 

effective length of said mandrels, ‘the opposite 
ends ‘10f :said lma‘ndre'ls lbeing Ifre'e, ‘supporting 
means itor fthe ‘blank --'adjacent the free endsfo'f 
:thernandrels, alpa‘ir of die-heads, one supported 
Tnyitheframe ‘in a plane to receive vthe ‘tubular 
stock Of‘aYIEg-Of saidf’blank, each of said die-heads 
comprising 1a circular Ydie ,having an iarcuate 
4;groove, the bottom of Ewhich groovellies‘ltangen 
tially with the surface of ‘the tubular 1blank,2a 
fsha‘ft upon which ‘said dies ‘are ‘mounted, ‘bend 

Ting arms associated with each of said dies 1adapted to ‘Swing ‘around the ‘axis of saidJs‘haft, 

fa bending‘sho‘e carried 'by'each of said-arm'srand 
lbeing ?ier-med with a'longitudinal groove of arcu 
ate-section complementary to ithelcirci'ilar groove 
on ‘lthe bending 'di'es'iw‘hereby the ‘tubular Imetdl 
s‘toc'k vmay "be'enibra'ced in said complementary 
-‘grooves,'means'for setting ‘said shoeslinia desired 
1?xed=position ' upon ‘the bending 'armsgpoweruiriv 

1) ling-means for said diefheads- and amanually-‘op 
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ierable Iclu‘tch :between said power driving means 
Zandithe die‘head shaft. 

‘13.-’A ‘machine for bending a tubular ‘metal 
5blank which blank isinitially bent upon'itselflto 
l'form ‘equal ‘parallel leg sections, said ‘machine 
‘comprising, 1a main frame, a pair of 'mandréls 
l'extendinglongitudinally. thereof land ?xed alt-‘one 
end ;thereto and over which" the parallelv portions 
10f 3the blank telescope, “means ‘for ‘adjusting 5the 
"enec'ti-ve length of said mandrels, v‘the opposite 
sends of said *m'andrels being free, ‘supporting 
means for ‘the blank ‘adjacent ‘the ‘free *ends of 
‘the mandréls-a'pair-of die'heads, one supported 
'fbyithe frame :in a plane ‘to ‘receive the ‘tubular 
"stockYo'f-a'leg 'o'f said-‘blank, each ‘ofsaid - die-‘heads 
comprising a ‘circular 5die having an arcua'te 
"-‘groove, the bottom of which groove lies vtangen 
itially 'w'itlfthe surface 'of the -‘tubular blank, 7a 
shaft ‘upon which said dies are motmted?ben'd 
iing Jar-ms associated IWithJeach "of-saidzdies and 
adapted to=swing around theaxis ‘of-said Shaina 
‘bending shoe Pcarrie'df‘by each ‘of 'said 1arms and 
‘being ‘formed with 'a'longitudinal grooveeo'fl arcu 
“ate? section complementary ‘to the circular :groove 

e bending ?ies whereby the tubularfmetal 
'stock' may ’be ‘embraced 'in ‘said complementary 
\groovesymeans for setting said sho'esiin a‘ desired 
ihx'e'd‘position upon ‘the bending ‘arms; anv ‘electric 
lmo'tor ‘for drivingsaid dieThea'ds, argear train 

.50 Alb‘etween the =‘e'lectric motor and the die ="heatl 
shaft, vand 'a {normally set clutch for ‘establishing 
weaving "connection between'said geartra'in ‘and 
said die‘eheadlshaft. 

~‘4."1’h'e ‘combination ‘of ‘parts as set "forth ‘in 

,tially with the surface of thetubiilar'blank, az55‘é1aim 3 'inéluqmg, 'manually_‘contrdlled 'loék 
shaft upon which said dies are mountedsbending ‘means ‘for holding the clutch in ‘its ‘disengaged 

armsassociated withieach'ofrs'aiddies anda'dapt- "9051mm 
ed' to=swingraroundthe a-iiis (steam "s'hdfda'bend 
'in'g shoe carriedlby each of saidrarms an'cfbéing 
formed withallongitudinalgroove .of iarcuatesec 
=tion ,com-plementary-tdthe-circulargroove onlthe 
lbending ‘dies whereby the tubular metal .s‘tock 
ymayibaembraced in~said complemeritarygrooves, 
means for settinglsaid shoes 'in =a§desired '?xe'd 
rposition upon ‘the bending ~ arms, means lfor =ro 
:tating theshaftupon r-whichethe'bending dies are 
(mounted and ’a “manually actuated clutch -dis 
:posed ‘between-- said rotating meansvand-the shaft. 

12. A machine for bending .aytubulzir :metal 
blank vwhich blank is ‘initially bentuponiitselfato 
:form equal parallel leg sections, said .machine 
comprising, a main frame,»a vpairnof -mandrels 
-iextending longitudinally thereofandt?xed atrone 
-end ‘thereto - and" over ‘ which the=~parallel portions 
of the ‘blank telescop e, -~means :for-adjusting-the 1 

‘5. ‘Thestructure as set forth 'in‘elaim’g in. 
"'cluding, "stop “means ‘interposed in ‘the path "dt 

"tric‘motor circuit'will' be‘broken. 
‘B. *A ‘machine 'for ’bending ‘a ‘tubular ‘metal 

"blank which has'been formed ‘by‘ben‘ding a length 
of ‘tubular ‘material :upon itself "to "form ‘iparallél 

:45 straight legs ‘of equal length, which machine 
comprises, a horizontal elongated main frame‘to 
‘be straddled ‘by‘the "tubular ‘blank 'With"the leg 
.po'r'tions extending'a'long oppositels‘ides ‘of said 
drama and’ the en'dlben'd extending‘around‘the 

‘E70 l'foriward end of the ,frame, apair of longitudi 
.nall-y extending guide rods securedra‘t'the rear 
end of‘ the "frame ‘and extending 'horizontally’to 
‘terminate adjacent'the forward end of the ‘frame, 
‘cylindrical mandrel sections carried upon the 
'free ends of (said-rods, said mandrel sections‘ter 
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minating in a hemispherical end and agreeing 
substantially in diameter with the inside diame 
ter of the tu stock, a transverse horizontal 

shaft rotatably carried by the main frame jacent its forward end, the longitudinal axis of 

said shaft lying substantially in an equatorial 
plane of the hemispherical ends of said man 
drels, bending dies mounted upon the ends of said 
shaft and being formed. with a circumferential 
groove, the sectional contour of which substan 
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 oscillate around the axis of 
said shaft, bending shoes carried by said bend 
ing said shoes being formed with a semi~ 
circular groove complementary 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 carried by said arms for 
adjusting the shoes 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 

of the legs of the tubular blank will be simulta 
neously Wrapped around the circular bending 
dies for a desired angular distance, and stop 

for determining said angular distance. 
5 CHARLES J. BERTOLINI. 

HENRY VAN DYKE. 
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