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Patented Sept. 16, 1930 

UNITED STATES 

1,775,770 

PATENT office 
DANIEL KONIDAKJIAN, OF NEWARK, NEW JERSEY 

MACHINE FOR MAKING wIRE FORMATIONS 

Application filed July 31, 1929, serial No. 382,525. 
This invention relates to machines for mak 

ing wire formations; and the invention has 
reference, more particularly, to an automatic 
machine for making filament support wires 
for incandescent electric lamps, radio tubes 
and the like. 
The invention has for its principal object 

to provide a simple and efficient automatic 
machine adapted to feed wire from a source 
of supply, bend the same into the desired for 
mation and then sever the sane to provide 
complete filament support wires ready for 
mounting in incandescent lamps, radio tubes 
and similar devices. 
The invention has for a further object to 

provide a novel construction and arrange 
ment of bending dies together with means 
for automatically operating the same in prop 
erly timed relation. 

ther objects of this invention, not at this 
time more particularly enumerated, will be 
clearly understood from the following de 
tailed description of the same. - 
An illustrative embodiment of this inven 

in which:- - 

Fig. 1 is a top plan view of the machine 
made according to and embodying the prin 
ciples of this invention; Fig. 2 is a front end 
elevation of the same, with the wire severing 

lation is shown in the accompanying drawings, - 

means operative after the completion of a 
desired wire formation and preparatory to 
the making of a succeeding wire formation; 
Fig. 3 is a fragmentary top plan view of the 
wire severing means in operative position; 
Fig. 4 is a front end elevation of the machine, 
with the wire bending dies operative to pro 
duce the desired wire formation: Fig. 5 is a - - . . . . . . . . . . . . chine frame is a head bracket 15 having a fragmentary top plan view of the wire bend 
ing dies operative to produce the wire forma 
tion: Fig. 6 is an enlarged vertical longitu 
dinal section of the wire feeding means of 
the machine, said view being taken on line 
6-6 in Fig. 1: Figs. 7 and 8 are respectively 

5 an inner face view and an end elevation of a 
wire guiding and supporting means which 
is cooperative with the bending dies; Fig. 
9 is a fragmentary view showing the initial 
operative movements of the wire bending 
dies; Fig. 10 is a fragmentary view showing 

the completion of the operative movements 
of the wire bending dies; and Fig. 11 is a 
side elevation of a completed wire forma 
tion. 

Sinilar characters of reference are em- 55 
ployed in all of the hereinabove described 
views, to indicate corresponding parts. 

Referring to the drawings, the reference 
character 1 indicates the base of the machine 
frame, the latter including laterally spaced 60 
longitudinally extending upstanding side 
members. 2. Journaled in suitable bearing 
supports connected with the machine frame, 
and so as to extend longitudinally of the lat 
ter' between the side members 2 is a driven 65 
shaft 3. A laterally disposed driving shaft 
4 is journaled at its inner end in one of said 
side members 2, and at its outer endin a bear 
ing bracket 5 carried on off-setting supports 
6 extending from the adjacent side member 70 
2. Fixed on Said driving shaft 4 is a driving 
pulley 7, adapted to be belt driven from any 
suitable source of power. Fixed on the inner 
end of Said driving shaft 4 is a bevel gear 8 
which meshes with and drives a bevel gear 976 
fixed on said driven shaft 3. 
Journaled in the rearward end portion of 

the machine frame is a vertical shaft 10 hav 
ing on its lower end a bevel gear 11 which 
is driven from another bevel gear 12 fixed 80 
on said shaft 3. Fixed on the upper end of 
Said vertical shaft 10 is a crank-wheel 13 to 
which is adjustably mounted a crank-stud 
14, whereby the stroke of the crank may be 
varied according to the length of wire to be 85 
fed to the bending dies of the machine, as 
will subsequently appear. . . . . . ." 
Supported from the front end of the ma 

pair of laterally spaced head blocks 16 car. 90 
ried thereby. Formed in the upper portion 
of each head block is a horizontally disposed 
guideway, 17. Mounted in the guideway of the right hand head block, for reciprocating 
movement therein, is a primary bender mem. 95 
ber 18 having at its forward end a primary 
bending die 19. In like manner, mounted in 
the guideway of the left hand head block, for 
reciprocating movement therein, is a second 
bender member 18' carrying a secondary 09 
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ending die 20. Said bending dies 19 and 20 
are oppositely reduced in thickness at their 
free end portions so that the same may be 
moved together in overlapping cooperative 
relation for producing a hook-shaped bend in 
the manner to be subsequently described. 

Said head bracket 15 is provided at its 
upper end with a bifurcated portion 21 form 
ing a receiving socket 22 (see Fig. 1), for re 
taining in operative relation to the primary 
bending die 19 a wire guiding and supporting 
means. This wire guiding and supporting 
means, in preferred form, comprises a body 
member 23 having in its inner face a V-shaped 
wire guide groove 24 having flared mouths 25 
at its ends. Said body member 23 is provided, 
for projection from its inner face, with dowels 
26. A cover plate 27 perforated to corre 
spond to the position of the dowels 26 of the 
body member 23, is engaged over the inner 
side of the latter to close over the wire guide 
groove. The assembled body member 23 and 
cover plate 27 is inserted in the receiving 
socket 22 and secured against movement by a 
set-screw 28. When thus mounted, the wire 
guiding and supporting means will be dis 
posed with its forward end located behind 
the rear face of the primary bending die 19 
for a distance approximating the thickness 
of the wire operated on. As shown in Figs. 
7 and 8, the body member 23 may be provided 
with a plurality of wire guide grooves 24, sub 
ject to selective use, and these wire grooves 
may be the same size or of different sizes 
whereby the wire support may be selectively 
used with either one or the other of two sizes 
or thicknesses of wire. 
As a part of the means for automatically 

supplying wire to be operated on by the 
bending dies, a wire feeding device is pro 
vided. This wire feeding device comprises 
a slide-block 29 longitudinally reciprocable in 
guides 30 provided in connection with the lat 
erally opposed side members 2 of the machine 
frame. Said slide-block 29 is provided with 
a central longitudinal bore 31 in which in lon 
gitudinally movable a plunger bar 32. Se 
cured in the underside portion of said slide 
block 29, with its upper portion intersecting 
the bore 31, is wedge block 33. Said wedge 
block 33 is provided in its upper face with a 
forwardly and upwardly inclined wedge 
groove 34. The plunger bar 32 is provided 
with a vertical transverse opening 35 to re 
ceive a vertically movable lift means. The 
lift means is preferably provided in the form 
of a pair of steel balls 36, the combined diam 
eters of which are in excess of the diameter 
or thickness of said plunger bar 32. With 
the plunger bar retracted to the rearward lim 
it of its movement relative to the slide-block 
29, the lowermost ball 36 will be engaged in 
the deepest end of said wedge groove 34, and 
the upper ball will drop within the upper end 
of said opening 35. Wertically slidable in the 

yieldable gripping block 
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upper portion of said slide block is a movable 
jaw piece 37. Secured to the upper side 
of said slide block is a top-member 38, having 
in its underside a channel 39 to provide a wire 
passage. Adjustably fixed in said top-mem 
ber 38 is a set-screw 40 carrying a jam nut 
41 for locking the same in desired adjusted 
position. The inner end of said set-screw 40 
opposes said movable jaw-piece 37 and thus 
serves as a stationary jaw-member, whereby 
the wire threaded through said channel 39 
may, at proper times, be gripped by and be 
tween the movable jaw piece 37 and said sta 
tionary member. Pivotally connected with 
the rearward end of said plunger bar 32 is a 
connecting-rod 42, having at its rearward end 
an adjustably mounted tail block 43 which is 
journaled on the crank-stud 14 of the crank 
wheel 13. The underside of said plunger bar 
32 is provided with a longitudinal notch 32. 
Said notch straddles the wedge block 33, and 
is of a length in excess of the width of the lat 
ter, so that a limited independent movement, 
of said plunger bar relative to the slide-block 
29 is permitted. 

Affixed to the rearward end of the machine 
frame is a blacket aim 44 which carries a 
spindle 45, and rotatably mounted on the 
latter is a spoo. 46 upon which is wound a 
supply of wire 4. Said spool is maintained 
under fictional tension against undue mo 
mentum by a spring brake 4S which is fixed 
on the spindle 45 to bear against the spool 
as backed by a positioning coilar 49 which 
is also fixed on the spindle. 

In order to prevent any rearward retrac 
tion of the forwardly fed portion of the wire 
47, when the wire feeding 2:cains is retracted s s 

after an operative stroke, a pair of frictional 
gripping blocks are provided, the same pref 
erably consisting in a stationary block 50 on 
one side of the wire and a spring pressed 

51 Cin the opposite 
side of the wire, said gripping blocks being 
located rearwardly of the path oil movement, 
of said slide of movement of said slide block 
29, and being Suitably supported in connec 
tion with the side members 2 of the machine 
frame. 

Carried on the head block 15 is a support 
ing member 52, which is secured so as to pro 
ject over and beyond the bending dies 19 and 
20. Adjustably secured to the forward end. 
of said supporting member 52 is a fixed cutter 
blade 53. Vertically reciprocable in a suit 
able guide provided by a plate 54, which is 
secured to the lower portion of the front face 
of said head block 15, is a movable cutter 
blade 55, which moves into and out of cutting 
relation to the aforasaid fixed criter blade 53. 
Properly timed actuation of said movable 
cutter blade is produced by means of a calm 56 
which is fixed on and rotated by said driven 
shaft 3. The supporting member 52 is shown 
in front elevation in Fig. 4, in order to avoid 
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hiding the underlying die members 19 and 
20, is shown by broken lines in Figs. 2 and 5. 
The means for actuating the bending die 

19 comprises a pivoted lever device 57, the 
upper end of which is operatively connected 
with bender member 18 by ball and socket 
connection 58. Said lever meinber is ver 
tically disposed for oscillation in transverse 
vertical plane on a fulcrum pin. 59 which is 
fixed, in the left hand head block 1.6, and 
said head block 16 is cut away on its 
outer side to form a receiving space 60 
for said lever. The lower end of said lever 
is provided with a roller stud 61 which is 
operatively engaged by a cam 62 fixed upon 
and driven by said driven shaft 3. The upper 
end of said lever 57 is biased to initial out 
Wardly swung position by a Spring 63 which 
is mounted in the head block 16, as shown 
more especially in Figs. 2 and 4. This ar 
rangement also assures that the lower end 
of the lever is normally inwardly swung to 
maintain the roller stud 61 in the path of the 
cam, 62. 
In like manner the bending die 20 is actu 

ated by a similarly mounted lever member 64, 
having at its upper end a ball and Socket con 
nection 65 with the bender member 18, and 
having at its lower end a roller stud 66 oper 
atively engageable by a cam 67, also fixed on 
and rotated by said driven shaft 3. Said 
lever member 64 is also biased to normal ini 
tial position by a spring 68. 
In the operation of the device the relative 

movements of the bending dies 19 and 20 
are such that the bending die 19 operates 
with a leading movement before the move 
ment of the bending die. 20 occurs. In other 
Words the bending die; 19 is first moved to 
wire bending position and then is main 
tained in such wire bending position until 
and while the bending die. 20 completes its 
wire bending movement. This is accoln 
plished by so shaping the calm 62 that it leads 
the can 67, and by further providing a dwell 
surface 62 whereby said primary bending 
die actuating mechanism is held in operative 
position while the secondary bending die 
operating means is being actuated by the 
cam 67. 
In the operation of the machine the tim 

ing of the several mechanisms is such that the 
bending die devices will be actuated while 
the wire feeding device is performing its re 
tractive stroke. 
The operation of the wire feeding means 

is as follows:- - . . . - 

The free end of the Wire: 47 is carried for 
ward and threaded through the channel 39 of 
the wire gripping device, and is thence passed 
through the wire guiding and supporting 
means so that the same extends through a 
groove 24 of the body member 23 thereof. 
The forward end of said wire extends between 

5 the initially separated bending dies 19 and 20 
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to a point forwardly spaced from the op 
posed portions of said dies, at which point is 
located said wire cutting or severing mecha 
nism. Assume that the slice block 29 has 
been retracted to its rearmost position by the 
operation of the driving crank mechanism 
so that continued rotation of the latter will 
produce a forward stroke of said slide block 
29. As such forward stroke is initiated, the 
plunger bar 32 will first move slightly for. 
ward relative to the slide block 29, thus car 
rying the lower ball 36 against the inclined 
plane of the wedge grooves. 34, thereby caus 
ing the balls 36 to rise and in turn to lift the 
movable jaw-piece. 37 into engagement with 
the wire so as to grip the latter in conjunc 
tion with the opposed set screw 40. As this 
occurs, the continued movement of the crank 
will cause the slide block 29 to move for 
wardly in its guides and, since the wire is 
gripped by and between the jaw-piece 37 
and set screw 40, said wire will be propelled 
forwardly with the forwardly moving slide 
block, and will be drawn off of the spool dur 
ing such movement. The free end of the wire 
will, therefore, be moved forwardly through 
the wire guiding and Supporting means, so 
as to project beyond the same and between 
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the then inactive and retracted bending dies 
19 and 20. The setting of the cam 56 which 
controls the operation of the wire severing 
means is such that this cam actuates the mov 
able cutter 55 prior" to the operation of the 
bending dies, thus severing a previously 
produced wire formation for discharge from 
the machine and into a receptacle 69 Sup 
ported by a carrying arm 70 (as indicated in 
Fig. 1). After the operation of the wire 
severing mechanism, and while the wire feed 
ing mechanism is being retracted, the cams, 62 

5 
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and 67, as rotated by the shaft 3, produce 
operative projection of the bending die de 
vices. In the operation of the bending dies, 
the cam 62, which leads the cam 67, first en 
gages the stud 61 of the lever 57 so as to cause 
an inward Swinging movement of the upper 
end of said lever 57. This inward swinging 
movement of the lever 57 produces a forward 
stroke of the bender member 18, thereby car 
rying the bender die. 19 into engagement with 
the end of the wire, which projects forward 
ly from the wire guiding and supporting 
means. Upon contact of the bending die 19 
with said free end portion of the wire the 
latter is bent laterally to the left. After the 
bending die. 19 has this engaged and initiated 
the primary bending effect on the free end of 

30 

$5 

20 

the wire 47, the cam 67 is timed to engage 
the stud 66 of the lever 64 so as to initiate 
the forward ovement of the bender member 
18, thus advancing the bending die 20 so that 
it moves behind the free end of the bent por 
tion of the wire 47, as shown more especially 
in Fig. 9 of the drawings. Following these 
operations the cam. 62 completes the forward 
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movement of the bending die 19 and holds 
the same in forwardly moved operative posi 
tion due to the dwell surface 62 with which 
said cam 62 is provided. While the bending 
die 19 is thus caused to dwell at the end of 
its bending stroke, the cam 67 completes the 
forward stroke of the bending die 20, thus 
doubling back the free end portion of the 
bent end of the wire around the end of the 
bending die 19 and back upon itself, as shown 
in Fig. 10, thereby completing the desired 
wire formation. The wire formation when 
completed consists in a U-shaped hook mem 
ber laterally extending relative to the longi 
tudinal axis of the wire, such formation being 
shown in Fig. 11. Upon the completion of 
the operative stroke of the bending die 20, the 
calms 62 and 6 will simultaneously move 
away from the studs of the respective levers 57 
and 64 so that calm pressure is released from 
the latter and the biasing springs 63 and 68 
will simultaneously cause a retraction of the 
levers, bending members and bending dies 19 
and 20 to normal initial positions. 
By the time the above described wire bend 

ing operations have been completed the slide 
block 29 of the wire feeding mechanism has 
been completely retracted and is ready for a 
forward wire feeding stroke. Upon comple 
tion of this wire feeding stroke, the wire 4 
is advanced for the required distance accord 
ing to the length of shank portion which the 
completed wire formation is to possess, and 
consequently at the end of the forward feed 
ing stroke of the wire feeding mechanism the 
wire severing means is again actuated to cut 
off the completed wire formation for dis 
charge from the machine, whereupon the 
above described wire bending operations are 
repeated. 

It will be obvious from an inspection of 
the drawings and from the above description 
that the above described operations are con 
tinuously repeated while the machine is being 
driven so that wire formations of the desired 
kind are successively produced in an auto 
matic manner. 

It will be obvious that the machine is com 
pact and simple in its construction and that 
there is very little likelihood of the same 
getting out of order during operation. On a 
production basis. 
The wire formation, which the machine is 

designed to produce is utilized to provide an 
upstanding support within an incandescent 
electric lamp or radio tube bulb, with the 
hook element at its upper end whereby a fila 
ment member may be engaged therein so as to 
be supported in the manner familiar to those 
skilled in the art of electric lamp and radio 
tube construction. 
As many changes could be made in the 

above described construction, and many ap 
parently widely different embodiments of 
this invention could be made without depart 
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ing from the scope thereof, it is intended 
that all matter contained in the above de 
scription or shown in the accompanying 
drawings shall be interpreted as illustrative 
and not in a limiting sense. 
I claim:- 
1. In a machine of the kind described, the 

combination with a machine frame of a 
driven shaft, a reciprocable wire feeding 
means, a crank means driven from said shaft 
for actuating said wire feeding means, a wire 
Severing means including stationary and 
movable cutting blades, an actuating cam on 
said shaft for operating said movable cutting 
blade, opposed reciprocable wire bending dies 
mounted between said wire feeding means 
and said wire severing means, a wire guiding 
and supporting means in juxtaposition to 
Said bending dies, oscillatable lever members 
for actuating said bending dies, and lever 
actuating cams on said shaft, said cutter blade 
cam and Said lever actuating cams being in 
Such timed relation to the operation of said 
wire feeding means that the former operates 
at the end of the wire feeding stroke to cause 
the severing of a previously made wire for 
mation prior to the operation of the latter to 
actuate said bending dies to produce a suc 
ceeding wire formation. 

2. in a machine of the kind described, the 
combination with a machine frame of a 
driven shaft, a reciprocable wire feeding 
means, a crank means driven from said shaft 
for actuating said wire feeding means, a wire 
severing means including stationary and mov 
able cutting blades, an actuating cam on said 
shaft for operating said movable cutting 
blade, opposed reciprocable wire bending dies 
mounted between said wire feeding means 
and said wire severing means, a wire guiding 
and supporting means in juxtaposition to 
said bending dies, oscillatable lever members 
for actuating said bending dies, and lever 
actuating cams on said shaft, said cutter 
biade cam and said lever actuating cams be 
ing in such timed relation to the operation 
of said wire feeding means that the former 
operates at the end of the wire feeding stroke 
to cause the severing of a previously made 
wire formation prior to the operation of the 
latter to actuate said bending dies to produce 
a Succeeding wire formation, and means to 
hold advanced wire against retraction during 
the recovering stroke of said wire feeding 
e3S. 

3. In a machine of the kind described, a pair of opposed reciprocable bending dies 
comprising a primary bending die and a sec 
ondary bending die, the free ends of said dies 
being adapted to overlap one another on 
completion of their operative strokes, a wire 
guiding and Supporting means in juxtaposi 
tion to said bending dies and cooperative with 
the primary bending die in the making of 
the initial wire bend, oscillatable levers for 
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actuating said bending dies, rotatable cams 
for actuating said levers, and said cams being 
so related that the one serving to operate 
the primary bending die actuating lever leads 
the one serving to operate the secondary bend 
ing die actuating lever and furthermore pos 
sesses a dwell section for holding the primary 
bending die in actuated position while the 

- secondary bending die completes its opera 
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tive stroke. 
4. In a machine of the kind described, a 

pair of opposed reciprocable bending dies 
comprising a primary bending die and a sec 
ondary bending die, the free ends of said 
dies being adapted to overlap one another on 
completion of their operative strokes, a wire 
guiding and supporting means in juxtaposi 
tion to said bending dies and cooperative with 
the primary bending die in the making of the 
initial wire bend, oscillatable levers for actu 
ating said bending dies, rotatable cams for 
actuating said levers, said cams being so re 
lated that the one serving to operate the pri 
mary bending die actuating lever leads the 
one serving to operate the secondary bending 
die actuating lever and furthermore possesses 
a dwell section for holding the primary bend 
ing die in actuated position while the sec 
ondary bending die completes its operative 
stroke, and spring means for biasing said 
actuating levers to normal initial positions. 

5. In a machine of the kind described, a 
driven shaft, a reciprocable wire feeding 
means, a wire severing means, a pair of op 
posed reciprocable bending dies comprising 
a primary bending die and a secondary bend 
ing die, a wire guiding and supporting means 
in juxtaposition to said bending dies, oscil 
latable levers for actuating said bending dies, 
rotatable cams on said shaft for actuating 
said levers, said cams being so related that 
the one serving to operate the primary bend 
ing die actuating lever leads the one serving 
to operate the secondary bending die actu 
ating lever and furthermore possesses a dwell 
section for holding the primary die in actu 
ated position while the secondary bending 
die completes its operative stroke, and timed 
actuating means operated by said shaft for 
first actuating said wire feeding means to 
dispose wire to be bent in the path of said 
bending dies and then actuating said wire 
severing means to cut off a previously made 
wire formation prior to the operation of said 
bending dies to produce a succeeding wire 
formation. 

6. In a machine of the kind described, a 
driven shaft, a reciprocable wire feeding 
means, a wire severing means, a pair of op 
posed reciprocable bending dies comprising 
a primary bending die and a secondary bend 
ing die, a wire guiding and supporting means 
in iuxtaposition to said bending dies, oscillat 
able levers for actuating said bending dies, 
rotatable cams on said shaft for actuating 

5 

said levers, said cams being so related that 
the one serving to operate the primary bend 
ing die actuating lever leads the one serving 
to operate the secondary bending die actu 
ating lever and furthermore possesses a dwell 
section for holding the primary die in actu 
ated position while the secondary bending die 
completes its operative stroke, timed actuat 
ing means operated by said shaft for first 
actuating said wire feeding means to dispose 
wire to be bent in the path of said bending 
dies and then actuating said wire severing 
means to cut of a previously made wire for 
mation prior to the operation of said bending 
dies to produce a succeeding wire formation 
and means to hold advanced wire against re 
traction during the recovering stroke of said 
wire feeding means. 

7. In a machine of the kind described, a 
wire feeding means comprising a reciprocable 
slide block, a plunger bar mounted in said 
slide block for limited longitudinal move 
ment therein, said plunger bar having a ver 
tical transverse opening therein, a lift means 
movable in said opening, a wedge block fixed 
in said slide block to intersect the path of 
movement of said plunger bar, said wedge 
block having an upwardly and forwardly in 
clined wedge groove cooperative with the 
lower end of said lift means, a movable jaw 
means controlled by said lift means, a sta 
tionary jaw means cooperative with said mov 
able jaw means, said slide block having a wire 
passage aligned with the opposed ends of said 
jaw means, and means connected with said 
plunger bar to both actuate the jaw means 
and reciprocate said slide block. 
In testimony that I claim the invention set 

forth above I have hereunto set my hand this 
15th day of July 1929. 

DANIEL KONDAKJIAN. 
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