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‘tion,~the ‘Rand lever trips’ a“clutch’ rélease lever, thereby

‘switch which supplies tesistive T
“under gbing *bendir ; period-o (
;t;qllé@_;’énd yarisd by the'adjustable characteristics of the
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- COIL BENDING MACHINE FOR PROJECTION
" LAMP FIEAMENTS

‘Aimo’ Gréiner," Irvingfon, ‘atid: Otto’ R, Wollentin, ‘East

“Keabsburg, ‘N, -¥;,° assighors-to” Westinghouse: Electric
_-Cerporation, - East’ Pittsbiirgh,” Pa.,~a’ corporation of
“Peiinsylvania :
Application"May-29; 1952,‘Seriai No. 290,776
"6 Claims. “(CL 140—71.5)

UThis’ invéntion relates to’ a-¢oil ‘bending machine and,
more particularly, to one for bending coils for projection
lamp filaments. . . .. L

A conventional filament for an incandescent electric
lamip; ‘such’ as*a “projection’ ldmp; is formed from a con-

‘tinyous ‘coil into_@’ “bi-ptane 10 fsec':t‘io‘ni-ﬁlaimentary de-
“vice having ‘the first*and'last sections for mounting legs,
‘the 2nd, ‘3rd; Sth-and 9th section-as otiter ‘sections and the

remaining four ‘sections*as ifiner or Center sections.. ‘
The purpose-of ‘this ifivention’is.to provide a coil bend-

ing “machine *fori‘producing ‘a‘ bend "in ‘a continuously-

‘woind coil formed-of ‘one turn"of ‘the coil at a predeter-
‘mined distance ‘or nuniber of turns from'a desired ‘point
-on'the coil.  The bending operation,’in‘the example cited,

is ‘performed: ine’ tites at desired predetérmined inter-

‘vals. “All*tén sections of the’above metitioned lamp fila-
‘meént- are’aliérnately staggered-and-show a seties of five

lgéci)ps ‘on-one side ‘and‘a series-of -four-l6ops on ‘the other
side. . R T g
“'The bénding machiné of dur-invention is‘provided with

‘g cam-shaft which is-driven by“a fractional horse power

electric motor. “A' hand’ TeVer ‘is*mioved downwardly to
advince'a’ coil-bending bldde*toward 'a ‘continuous coil
(positioned against‘a‘coilstop ‘dnd’locator on a bending

‘head), -just making ‘contact therewith. ‘In the course of

'jts travel;‘the hand leverlose coilipreheat micro switch
jni:a’circuit fOr prehedting the'coil. At 'the &nd of its mio-

releasing-aone revolition-clutth Which “then moves ‘the
camshaft through one ¢ycle'of the operation. A coil heat-
ing switch ¢ontrol (0r'No: 1) éam activates a second micro
] “heat to-the continuous coil
ding:for*a periodof time-which is con-

id Técator (or ‘No: 2)-cam movés the coil

stop and’locator its “ut’"position. ’ Simultaneously a
‘bendiiig blade lihg' (or"No- 3 ) cam mioves-the coil

bending blade forward into’the Coil-and securing one turn
of the coil between the blade-and.a-pair of bernding chisels,
thereby establishing an electric heat circuit through the

coil.. ‘The-chisels-dfe locatéd respectively ‘on 'a’ pair of
Hirged-elemeiits “Whith" dre"moved in a“circular motion

‘g :pair of links, commonly
de, ‘which"in tarn*is acti-
ting ‘(or No.' 4) cam.

pperation, the-coil ‘bénding blade is
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retractéd by meansof-tHe"No. 3 -¢am’ to ‘its ‘neutral ‘posi- -

tion and the bending chisels are returned to-their :start-
ing position by -the No.-4 cam, Simultaneously the No. 2
cam. returns the coil stop and locator mechanism to its
“in” position.  Meéanwhile ‘the clutch 'has arrived-at its
starting- position Fand. is+stopped “there'by engagement
with the-clutch rélease lever; thereby completinig the cycle
for -forming -cne - bend” or »Ioop ~inthe -coritihtious coil.
Nine such-cyclesiate regtired, in the'example cited above,
to complete the-bending and-forming of the' tén sections
of the projection lathp-filament. . .. » ,

:In‘its general-aspects; an‘object of the present invention
is-to produce a¢oil ‘bending machine for forming a bend
or ‘loopin-a: c¢ontinuous coil:’from ‘one!‘predetermined
turn theréof. . o

Another object is to produce a coil bending machine
for forming a séries:6f 16ops or-bends: in a continuous
coil -a. predetermined desired distance apart, to thereby
shape "a" bi-plane- iifulti-section ‘filatient for a‘projection

amp' < R PTie PR I R PP, D ST R S Y JCOMRE L .«
“Other-objetts. afid allvantages of the invéntion will ap-
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-péar-tothose-skilled i the art:tg -which-it~appertains‘as
the description proceeds,-both-by-direct recitation and-by
timplication®by-the-context. . e s s
Heferring ‘to-the accompanying-drawing; -in which-like

-nugnerals. of reference reter-to’ similar- parts-throuighout:
. Figure 1-is-an elevational view-of-a-coil bending-ma-
chine-embedying -ourinvention. .. .. .. . e, s
.. Figure-2 s a plan’ view-of-the-coil: bending imachine- of
‘Figure 1., e R P

-Figure 3-is’ a fragmentary :elevational - view -of :a: con-
ventional projection lamp having-a biplane-multi-section
filament which may be formed by -the-machine-of our
invention. . - .. .. ... e
_-Figure 4-is-a-plan view*of~such' ai-projection‘:lamp
filament., . X

*Figurs 5.js & plan view of & coil bending head-showing

a coil bending blade:and-a pair of hinged bending chisels
af the start of:a-loop formingcycle. .
Figure 6 is:a

" Figure 6 is:a yertical-sectional view: of-the:coil bending
‘head on the line VI—VI of Figure 5; in-the-direction of
the IrOWS. . ... .. .. .
Figure 7 is 4 horizontal sectional view-of the coil-bend-
ing-head on the line VII—VII ‘of Figure 6'showingthe-coil
‘bending blade. ;just making: contact with' a continuounsly
‘wound coil which-is-to bebent. . ...
" Figure 8.is'a view similar to Figure 7 showing the bend-
ing blade inits final position:and one ‘turn of the-coil
‘secuired between-the bendinig-chisels. .. . . .. o
‘Figlire 9 is w- similar. to Figure:8-showing the
‘forimation of a bend in the cail by circular -motion: of-the
‘hingéd-beriding chisels toward the:coil ‘bending ‘blade. .
“Figure: 10 is & view similar to Figure 9-showing-a.re-
‘traction of “the coil ‘bending’ blade with-the -bent -coil
thereon and a réfirn of the bending chisels tothe:neuntral
or starting position. ) )
Figure - 11-is' a-view:similar: to: Figure: 10showing a
further retraction of the coil bending blade ;a%d a return

% e PRI

I'stop‘and lo€ator ‘into its "in™'p

igute 13, bt SHoWitig
ed * sectiofis”of “the’ fila-

“Figl
'Figure 67But showing' the po 3 >
sections: of ithefilament ‘with ‘ré§pect’ to' the ‘reminifig
unbent portion of the coil“after “the*formationof “the
sevénth 1o0p. .

Figure 16isa sch
‘heat circuit an h ait. .

“Figiire' 17 -is a-diagram Of operations’ of the'¢coil ‘bend-
ing machine.

Referring to the drawings; and in.particular:to Figures
1 and 2, 4 coil ‘bending machine for projection lamp fila-
‘ments -is designateéd by:the réference fiumeral 10. This
machine-has a.frame ¥ comprisitig a platform 12"and
base “13 integrated by - siiitable -side:plates and ‘corner
supports. + A-hand-lever-14-is ‘mounted’on>an Juteror
hand- lever shaft-16 -which -is- rotatable-in‘'as pair ‘of hand
lever- mounting ‘brackets-17-dnd 18 -depending from “the
bottom surface of the top mouhting plate ‘of the frame 11,

Heéndleéver mechanisi

- On't s hand' lever ‘shaf ‘adjustable
¢ollar 20, shown’ in-Figute 2,"ca: g 22 'which

engagés™a stop 24 on the bracket ‘18, itiereby-limiting
the rotation ‘of the Shaft 16”and ‘tHe harid lev ‘14. Ad-
jacent the bracket’17-an“arm 26, shown par calarly .in
Figure 1, is ‘seciired at ‘one énd tq ‘the"shaft 16 ‘and piv-
otably’ connected  at “its other énd fo a bénding “blade
slide 'rod 28 ‘provided’ with "én adjustable slot 30, and
having a normally open micro switch trip arm 32 ongits
lower end forclosing’ a toil preheat “micro itch ;34
suitably affixed to theframe 11. As'shown in Figure 16,

switch 34 is in seriés Wwith"a variable fesistor-35 and one
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of the bending chisels as hereinafter described. One end
of a lever 36 mounted in a suitable bracket 38 (upstand-
ing from the base 13) carries a pin which slides in the
siot 39, The opposite end of the lever 36 carries a pin
which is similarly engaged in a U-shaped slot in the
~upper end of a clutch release lever 40.

The other end of the clutch release lever 40 is secured
to one end of a clutch release shaft 42 which rotates in
‘a suitable bushing in the bracket 38 and another bushing
in a similar bracket 44 (Fig. 2). On the other end of
the shaft 42, adjacent bracket 44, is a clutch release
lever 46 for releasing a one revolution clutch 47 on a
main cam shaft 48. An arm 49, having a spring between
its left hand end (when viewed in Fig. 1) and the base
13 of the frame 11, provides suitable refurn means for
the clutch release shaft 42.

Adjacent the arm 22 on the hand lever shaft 16 is a
bending blade trip arm 50, shown in Figure 1. The outer
end of the arm 50 is engageable with a lower pin 51
extending from a bending blade arm 52 secured at its
upper end to a gear segment shaft 54 which is rotatable
thereby in suitable bearings on a coil bending head brack-
et 56. A bending blade gear segment 58, secured to
the outer end of the shaft 54, engages a rack 59 which
is slidable in a trough 60 formed in the upper surface of
the coil bending head bracket 56.

It will be understood that downward movement ‘of the
hand lever 14 (Fig. 1) causes forward movement of the
rack 59 by means of the connecting linkage just described.
Secured on the slide rack 59 by suitable means, such as
screws, is-a pair of bending blade mounting plates or
blocks 62 and 64, connected by a right and left hand
adjustment screw 66. Adjustably mounted in a lateral
slot in the forward end of the mounting block 64 is a
bending blade holder 68 which carries thereon a bending
blade 70 for movement against and then insertion into a
space between two predetermined turns of a continu-
ous coil 71. )

Bending blade final positioning cam mechanism

Adjacent the bending blade trip arm 50, an adjustable
bending blade connecting rod 72 (Fig. 1) is secured to
the pin 51 carried on the lower arm of the bending blade
arm 52, as shown in Figure 2. The other end of the
connecting rod 72 is pivoted to the upper end of a bend-
ing blade cam arm 74, shown most clearly in Figure 1,
which has its lower extremity pivoted in a suitable bear.
ing on a bracket 76 mounted on the base 13 of the frame
11, The cam arm 74 carries a cam roller 78, a suitable
distance between the bracket 76 and the connecting rod
72, for engagement with a bending blade final positioning
cam 121, as hereinafter explained. Suitable return means
for the connecting rod 72 is provided by a spring 80,
shown in Figure I, extending from the left end portion
of - the rod 72 to a mounting pin 81 depending from the
platform 12 of the frame 11.

The main cam shaft 48 is mounted on three brackets
84, 85 and 86, shown in Figure 2, on the base 13 of
the frame 11 and driven through gears in a gear box
88 by suitable. means such as a 150 H. P. motor (not
shown).

Coil stop and locator cam mechanism

As shown particularly in Figure 2, a coil stop and
locator cam 99 is affixed to the shaft 48 adjacent the
bracket 86, for moving a coil stop ‘and locator 92, as
hereinafter explained. A locator cam arm 94, shown
in Figure 1 adjacent the cam 99, having its lower end
rotatably pivoted to a suitable bracket 96 upstanding
from the base 13 of the frame 11, carries a cam roller
98 and has its upper end connected to an adjustable
locator connecting rod 108. The other end of the rod
16¢ is pivoted to a lower horizontal locator -arm 107
(Fig. 2) having its other end fixed on a vertical locator
shaft 1064, which rotates in a bearing bracket 106 mount-
ed on the platform 12. The upper end of the shaft
104 is connected by means of a horizontal upper . locator
arm 197, fixed thereon as shown in Fig. 2, to the coil
stop and locator 92 by a vertical pin 93 on the end of
arm 197, secured in an annular groove 108 in the end
of the locator 92.

The coil stop and locator 92 is slidable (in a direc-
tion transverse to the bending blade 70) in a suitable
bearing mounted in a coil stop and locator. bracket 110.
A 'U-shaped horizontal bracket 112, shown in Figure
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2, is provided on the bracket 116 under the locator

92, Bracket 112 has a pair of adjustment screws 113
and 114 extending toward one another from its arm
for engagement with a lug depending from a guide 115
carried on the locator 92 adjacent the groove 198 there-
in. An adjustable stop 116 ‘is provided in the upper
portion of the guide 115 for limiting forward motion
of the locator 92 by engaging the outer surface of the
bracket 118. The end of the locator 92 adjacent the
blade 7¢-is provided with a coil positioning slot 118
(Fig. 5). A return spring 119 (Fig. 1) extends from
a pin on the connecting rod 100, near its conaection
with the arm 94, to pin 120 depending from the plat-
form 12.
Coil stop and locator cam

Adjacent the coil stop and locator cam 90 on the
cam shaft 48, is the bending blade final positioning cam
121 which engages the roller 78 on the cam arm 74,
as shown in Figure 1.

" Bending chisel operating cam mechanism

Adjacent the cam shaft bracket 85 is the bending
chisel operating cam 122 (Fig. 2). A bending chisel
bell crank lever 124, shown in Figure 1, is pivoted on
a bracket 126 depending from the platform 12 and has
a cam roller 128 on one arm in engagement with the
cam 122. The other arm of the lever 124 is.bifurcated
to leave a slot 130 in its upper end. A drive block
132 slides in the slot 130 and its movement is limited
by adjustment screw 133 carried by a plate 134 bridging
the slot 130. The block 132 is connected by a pair of
links 136 to a driven block 138, depending from =2
bending chisel slide block 140. A center clearance hole
or slot 139 shown in Figure 2, is provided in the slide
block 146, through which the upper arm of the beli
crank lever 124 moves. A slide block return spring
142 has one end connected to the slide block 148 above
the. driven block 138 and its other end connccted to
a suitable pin projecting. from the platform i2. 'This
block 146 is slidably .carried by a mounting bracket
144 upstanding from the platform 12.

A pair of bending chisel links 146 and 148, shown
in Figures 5 and 6, are connected by means of a common
pivot pin 149 (Figs. 1 and 2) to the forward portion
of the bending chisel slide block 148. The forward
portions of the links are respectively connected to a
pair of hinged elements 150 and 152 (Fig." 6) which
swing about a center hinge post 154. This post 154 in
turn is mounted on a suitable bracket 156 (Fig. 1) up-
standing from the platform 12. The hinged elements
150 and 152 carry bending chisel mounting plates 158
and 1690, respectively, on which are mounted bending
chisels 162 and 164, respectively, in normally paralie!
spaced relation to each other, for insertion from the
opposite direction into the adjacent spaces in the two
preselected turns which bound the blade receiving space.

Coil heating switch control cam mechanism

On the end of the main cam shaft 48 adjacent the
cam shaft bracket 84 is a coil heating switch control cam
166 - (Figure 2) which engages a roller 168 on the -end
of a coil heating switch arm 170, pivoted on a bracket
172. This bracket 172 also supports a normally open
heating control micro switch 174 which is suitably con-
nected in series with a variable resistor 175, as shown
in Figure 16. :

Preheating circuit for turns

The coil preheating circuit (Fig, 16) has one side of
the voltage supply L1 connected to the bending blade
70. The other side of the supply L2 is connected thru
the normally open microswiich 34 and the variable re-
sistor- 35 to the bending chisel 164, The other bending
chisel 162 is tied electrically to the chisel 164 by a
snitable line. Tt will be understood that the downward
motion of the hand lever 14 pushes bending blade 76
into contact with' the continuous coil 71, and the coil
in turn against the bending chisels 162 and 164, and
closes switch 34, thereby completing the circuit.

Heating circuit for turns

In the main coil heating circuit, as shown in Figure
16, normally open microswitch 174 and variable resistor
175 in electrical series with each other, are in electrical
parallel with the switch 34 and resistor 35. The circuit
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is.completed by the closing .of switch 174:upon.operation-
of the.cam. 166 ’

Operation

According. to our invention, the continuous. coil 71 is.
placedon the center hinge post 154, as shown in Figure 5,
and ‘moved by hand axially toward the locator 92, so that
its forward end is sufficiently close to the coil-positioning

slot 118 in said locator, to insure that the portion selected
for bending will be sufficiently large to form a mounting
leg coil section which we call #1. "As the starting or.
hand lever 14 is moved downwardly, the bending blade .
70 simultaneously starts its inward movement, as shown
in Figure 17, toward coil 71 on the center hinge post 154.
It will be understood that as the hand lever shaft 16.and
the bending blade trip arm 5@ rotate counterclockwise,
due to the downward movement of the lever 14, the gear

segment shaft 54 and the gear segment 58 thereon are.

rotated clockwise by means of the bending blade arm 52.
This clockwise motion of the segment 58 moves the rack
59 to the right, as viewed in Figures 1 and 2, in trough
60, and hence until the bending blade 70 just touches the
coil 71; as shown in Figure 7.

When _the. bending blade 70" has completed approxi-
mately ¥ of its travel as shown in Figure 17, the nor-
mally .open microswitch 34 in the coil preheat circuit is
closed by. the action of the trip arm 32 on the bending
blade slide rod 28. The counterclockwise rotation of the-
hand lever shaft 16 and arm 26 thereon causes the slide
rod .28, and hence the trip arm 32 thereon, to move di-
agonally upward, as shown in Fig. 1, to close the switch

34, also shown in Figure 16, and thereby supply preheat -

current to. the coil 71. This switch 34 remains closed
unfil the hand lever 14 is released. .

. Slightly before the lever 14 and the bending blade 70
reaches the end of their respective travels, the clutch re-
lease lever 46 on the clutch release shaft 42 releases the
one revolution cluich 47, and the cam shaft 48, driven by
the motor, with the. cams 90, 121, 122 and 166 thereon,
start their revolution. The clockwise rotation of shaft.
16 and the arm 26 thereon, causing the diagonally upward
movement .of the slide rod 28, also causes the clockwise

rotation of the shaft 42.and the clutch release lever 26
thereon, by means of .the connecting. linkage heretofore.
described., . ' '

As the main cam shaft 48 starts to turm, the micro
switch 174 is closed by engagement of ‘a raised portion
of the coil heating switch. control cam 166 with the roller
168 on the comtact arm 179. As shown in Figure. 16,
closing of the switch 174 supplies heating current through
%; ,reg{s,;cir 175 and the bending chisels 162 and 164 to

coil 71.

Further rotation of the main cam shaft 48 and bending, -

blade final, positioning cam 121 thereon,. positions the.
bending blade, 79.in its final position, approximately .015"
further into, the. space between the two preselected turns.
of -the coil. 71, thereby securely holding one turn of the.
coil between. the. bending: blade. 70 and: the. two. bending
chisels 162 and 164, which. are. now inserted. from. the
opposite, direction: in the adjacent spaces in, the two pre-
selected - tarng which, bound ' the. blade receiving space.

A rtaised; portion of the cam 121 moves the roller 78, and

hence the cam arm. 74 and the connecting rod 72, toward.
the. left end of the machine, when viewed in. Figure- 1.
This motion of the rod 72: moves the bending blade arm

52 on the gear segment shaft 54 and hence rotates clock-
wise. the. gear. segment. 58 .on the. other end. of shaft 54,
to.cause. the additional required: motion of the. bending:

blade 70;.as.shown in.Figure 8: .
Simultaneously, as shown. in. Figure 17, the coil stop
and locator. cam. 99. moves the coil stop and locator-92
from. its “in? position. (Figs. 7 and. 12)- to its “out” posi-
tion,. Rotation.of a raised portion of the cam 90 against

the .roller. 98 .moves the locator cam: arm- 94 and the con-’

necting rod 160 horizontally to the right, when viewed in
Figures. 1 and 2, This motion rotates the lower arm 102
on. the bottom. of the vertical shaft 184, and hence the
shaft 104, (and the upper arm 108 on the upper portion
of the shaft 104 with its pin 93 on the outer end) clock-
wise .in: a. horizontal plane. This.pin 93 in the groove

108.on the rearward portion of the coil stop:and. locator -

92, moves the locator 92 away from.the post-154 or: to:
its “out” position. .
Further. Totation-of. the main- cam shaft 48 causes the:

bending chisels. 162, and 164 to. swing onthe: hinged..
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elements:150.and: 152 respectively-about’the-center-hinge:
post: 154, as-shownin- Figure: 9, and bend: the: eoil - 71
about- its preselected turn into- parallel:sections: aligned:
along: the bending. blade: 76. This action: of the chisels-
is: accomplished . by. operation- of: the-bending-chisel op--
erating cam 122 :through:its connecting linkage. A raised
portion-of .the:cam 122 moves the roller 123 on-the piv--
oted bell.crank lever: 124: wpward, and hence-the drive
block. 132 in:the: slot 330 (Fig. 1) -in-the upper:end’ of-
the crank 124 towards. the center hiinged post 154. This-
motionis. transmitted . to the bending chisel slide block
140 by means.-of. the-links 136 affixed ‘to the driven block
138 on the slide: block-146.:

Simultaneously, as shown in Fig. 17, with the comple-

tion of the-swinging: of ‘the bending chisels 162 -and 164,

the main heating switch 174 is:opened by means of the
coil heating switch control cam 166. - Further'rotation of -
the main cam shaft 48 moves the roller 128:on crank 124-
off the. raised .portion . of -cam 122 thereby moving the
slide block: 140 and the bending chisels 162 and 164 ‘con-
nected thereto back to their: starting positiony with the
aid of the return: spring 142, as-shown in Fig: 10.

Before: the bending: chisels complete: their return for the
starting' or neutral: position; roller 78§ on- the -bending

. blade cam arm 74 Tuns off the raised portion of the bend-

ing. blade final: positioning cam k23 thus releasing the
bending blade 70 and the now-bent coil- 7% thereon, by
means of the connecting mechanism explained above and
with. the help of the return spring .80 ‘en the end of rod

.12 (Fig..1).

A short time (Fig, 17) after the return of the: bend-
ing chisels 162 and 164:to their starting position, the
roller 98 ‘rolls off the raised:portion: of the- coil stop
and locator cam 90 and the coil stop and locator 92
is. returned ‘to- its “in” position, as. shown in Figure 11,
by means-of the connecting mechanism explained- above
and the return: spring 119 on:the connecting: rod 160
(Fig. 1). :

Just before the end:of the one: revolition of the

. main: cam .shaft 48; which requires- a few':seconds, the

clutch release: lever 46 (Figs. 1 and"2)- engages the
one-revolution clutch” 47 and. stops ‘further- rotation' of
the main. cam: shaft 48:and: the cams 98, 121, 122 and
166 thereon. ) ]

The now bent coil 71:is' removed from: the bending
blade 70 and inserted by hand into the coil stop and’
locator slot 118; shown in Figure 12, on the inner
end of the coil stop and locator 92.

1t will be understood that this slot: 18 is positioned

.so. that the : distance. from: the inner face: of the slot

to. the center -of the hinge-post 154, the-point of contact
of the. bending-blade 70: with' the: coil 71, is the de-
sired distance or the desired number of turns between
bends yet to be formed in: the remainder of the coil 71.
Considered-another way, this above mentioned position
of the.slot 118: in - locator: 92 determines the length' of
the - eight remaining inner and outer sections. of a fila-
ment 181 -shown in Figures 3 and:4 to.be formed' from
the. coil 71. Further the pitch between. sections of the-
coil 71 can be controlled and hence-a uniform. light source
can. be obtained, as shown in. Figure. 14; by adjusting
the angle which the axis of the slot: 118' makes with the-
horizontal top: of. the post 154.

As the cycle is repeated- and successive: bends o1 sec-
tions of the filament 181 are formed® in: the coil 71 by’

. the. method described: above,. the coil 71 ‘is positioned

in the. slot. 118" at: the start of each:succeeding cycle,
as: shown. in Figure: 14, with: thealready formed: five
sections, . positioned. away from: the swinging. movement:

.of the bending chisels:162°and: 164.

Thus it will be seen.from the foregoing. description:
that. our; invention. has provided: a: coil-bending’ machine-
10 for forming a series of loops or-bends in a continu-
ous. coil 7% a.predetermined’ distance apart o produce’

. a bi-plane multi-section. filament 181" for: a projection

lamp: 182, as:shown in Figure 3.

This machine. 10: comprises a main cam shaft:48 hav-
ing: thereon, a one revolution clutch- 47; a. coil: stop
and locator cam 90, a bending blade final positioning:
cam 121, a. bending: chisel operating  cam 122, and.a
coil- heating switch control cam 166: which . through
the- appropriate .connecting. mechanism described: above;-
respectively move.a coil: stop- and locator. 92 from.its:.
“in® to-its: “out” position, finally. position the bending:.
blade::70; against: the..coil 71 and -the - bending: chisels:
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162 and 164, swing the bending chisels 162 and 164
about the center post 154 to iform the ‘desired loop
in the pre-selected turn of coil 71 and provide heat to
the coil 51 during the bending operation. A hand start-
ing lever 14 and its connecting mechanism is provided
for moving the blade 79 into contact with the coil 71,
closing the coil preheat circuit shown in Figure 16
and releasing the one revolution clutch 47 on the main
cam shaft 48, thus starting the one revolution of the
shaft and the above mentioned cams thereon.

Although an embodiment of the invention has been
described, it will be understood that modifications may
be made within the scope of the invention.

We claim:

1. A machine for bending a continuous coil into a
bi-plane multi-section projection lamp filament having a
pre-determined desired number of turns between sections
comprising a frame, a bending blade on said frame for
movement against and then insertion into a space be-
tween two pre-selected turns of said coil, .a pair of
bending chisels on said frame in normally parallel
spaced relation opposite said bending blade, for inser-
tion from the opposite direction into the adjacent spaces
in the pre-selected turns which bound the blade-receiv-
ing space, a coil stop and locator on said frame for
determining the pre-selected turns, a coil stop and locator
mechanism on said frame for moving said locator into its
“in” and “out” positions, a coil preheating circuit for heat-
ing said coil prior to said bending, a main heating
circuit for heating said coil during bending, a hand
lever mechanism on said frame for advancing said
bending blade into contact with said coil, closing said
coil preheating circuit and tripping a clutch release
lever, a bending blade final positioning mechanism on
said frame for inserting said bending blade into the
space between said pre-selected turns, a bending chisel
operating mechanism on said frame for pivotably ‘mov-
ing said  bending chisels about a common axis away
from each other and aligning said bent coil sections
along said bending blade, to bend the pre-selected turn
of said coil therearound into a loop, and thereby form
the coil into two sections, and. an automatic driving
and timing mechanism on said frame for said coil stop
and locator mechanism, said bending blade final position-
ing mechanism, and said bending chisel operating mecha-
nism.

2. A machine for bending a continuous coil into a bi-
plane multi-section projection lamp filament having a
pre-determined desired number of turns between sections
comprising a frame, a bending biade on said frame for
movement against and then insertion into a space be-
tween two pre-selected turns of said coil, a pair of bend-
ing chisels on said frame in normally parallel spaced
relation opposite said bending blade, for insertion from
the opposite direction into the adiacent spaces in the pre-
selected turns which bound the blade-receiving space, a
coil stop and locator on said frame for determining the
pre-selected turns, and automatic driving and timing
mechanism on said frame comprising a main cam shaft
mounted on said frame, and a one revolution clutch, a
coil stop and locator cam, a bending blade positioning
cam, a bending chisel operating cam, and a main coil
heating switch control cam on said main cam shaft, a
coil stop and locator mechanism on said frame for mov-
ing said locator into its “in” and “out” positions, a coil
preheating circuit for heating said coil prior to said bend-
ing, a main heating circuit for heating said coil during
bending, a hand lever mechanism on said frame for
advancing said bending blade into contact with said coil,
closing said coil preheating circuit and tripping said
clutch release lever, a bending blade final positioning
mechanism on said frame for inserting said bending blade
into the space between said pre-selected turns, and a
bending chisel operating mechanism on said frame for
pivotably moving said bending chisels about a common
axis away from each other and aligning said bent coil
sections along the bending blade, to bend the preselected
turn of said coil therearound into a loop, and thereby
form the coil into two sections.

3. A machine for bending a continuous coil into a bi-
plane muiti-section projection lamp filament having a pre-
determined desired number of turns between - sections
comprising a frame, a bending blade on said frame for
movement against and then insertion into a space between
two pre-selected turns of said coil, a pair of bending
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chisels on said frame in normally parallel spaced relation
opposite said bending biade, for insertion from the op-
posite direction into the adjacent spaces in the pre-
selected turns which bound the blade-receiving space, a
coil stop and locator on said frame for determining the
pre-selected turns, an automatic driving and timing mech-
anism on said frame comprising a main cam shaft
mounted on said frame, and a one revolution ciutch, a
coil stop and locator cam, a bending blade positioning
cam, a bending chisel operating cam, and a main coil
heating switch control cam on said main cam shaft, a
coil stop and locator mechanism on said frame for mov-
ing said locator into its “in” and “out” positions, said coil
stop and locator mechanism comprising a locator cam
arm adjacent said coil stop and locator cam carrying
a roller for engagement therewith, a locator connecting
rod on the upper end of said locator cam arm having its
other end secured to a lower horizontal locator arm, said
lower horizontal Jocator arm in turn secured to the lower
end of a vertical locator shaft, an upper locator arm on
the upper end of said locator shaft carrying a vertical
pin on its outer end, said coil stop and locator being slid-
able transverse to said blade and said bending chisels in a
coil stop and locator bracket and provided with means
for connection with said pin on said upper locator arm,
a coil preheating circuit for heating said coil prior to
said bending, a main heating circuit for heating said coil
during bending, a hand lever mechanism on said frame
for advancing said bending blade into.contact with said
coil, closing said coil preheating circuit and tripping said
clutch release lever, a bending blade final positioning
mechanism on said frame for inserting said bending blade
into the space between said pre-selected turns, and a bend-
ing chisel operating mechanism on said frame for pivot-
ably moving said bending chisels about a common axis
away from each other and aligning said bent coil sections
along the bending blade, to bend the preselected turn
of said coil therearound into a loop, and thereby form
the coil into two sections.

4. A machine for bending a continuous coil into 2
bi-plane multi-section projection lamp filament having a
predetermined desired number of turns between sections
comprising a frame, a bending blade on said frame for
movement against and then insertion into a space between
two pre-selected turns of said coil, a pair of bending
chisels on said frame in normally parallel spaced relation
opposite said bending blade, for insertion from the op-
posite direction into the adjacent spaces in the pre-
selected turns which bound the blade-receiving space, a
coil stop and locator on said frame for determining the
pre-selected turns, an automatic driving and timing mech-
anism on said frame comprising a main cam shaft
mounted on said frame, and a one revolution clutch, a
coil stop and locator cam, a bending blade positioning
cam, a bending chisel operating cam, and a main coil
heating switch control cam on said main cam shaft, a
coil stop and locator mechanism on said frame for mov-
ing said locator into its “in” and “out” positions, a coil
preheating circuit for heating said coil prior to said bend-
ing, a main heating circuit for heating said coil during
bending, a hand lever mechanism on said frame for ad-
vancing said ‘bending blade into contact with said coil,
closing said coil preheating circuit and tripping said clutch
release lever, a bending blade final positioning mecha-
nism, on said frame for inserting said bending blade into
the. space between said pre-selected turns, said bending
blade final positioning mechanism comprising a bending
blade cam arm adjacent said bending blade final position-
ing cam and provided with a roller for engagement with
said bending blade cam, a bending blade connecting rod
on the upper end of said bending blade cam arm, a bend-
ing blade trip arm secured at one end of said bending
blade connecting rod, a hand lever shaft on said frame
for carrying the other end of said bending blade trip arm,
a gear segment shaft on said frame, a bending blade arm
on said gear segment shaft in contact with the upper end
of said bending blade trip. arm and for causing rotary
motion- of said gear segment shaft, a gear segment on
said gear segment shaft, a rack in engagement with said
gear segment and means on said rack for mounting said
bending blade and a bending chisel operating mechanism
on said frame for pivotably moving said bending chisels
abeut a common axis away from each other and aligning
said bent coil sections along the bending blade, to bend
the preselected turn of said coil therearound into a loop
and thereby form the coil into two sections,
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5. A machine for bending a continuous coil into a bi-
plane multi-section  projection lamp filament having a
pre-determined desired aumber of turns between sections
comprising a frame, a bending blade on said frame for
movement against and then insertion into a space between
two pre-selected turns of said coil, a pair of bending
chisels on said frame in normally parallel spaced relation
opposite said bending blade, for insertion from the op-
posite direction into the adjacent spaces in the pre-
selected turns which bound the blade-receiving space, a
coil stop and locator on said frame for determining the
pre-selected turns, an automatic driving and timing mech-
anism on said frame comprising a main cam shaft
mounted on said frame, and a one revolution clutch, a
coil stop and locator cam, a bending blade positioning
cam, a bending chisel operating cam, and a main coil
heating switch control cam on said main cam shaft, a
coil stop and locator mechanism on said frame for mov-
ing said locator into its “in” and “out” positions, a coil
preheating circuit for heating said coil prior to said bend-
ing, a main beating circuit for heating said coil during
bending, a hand lever mechanism on said frame for ad-
vancing said bending blade into contact with said coil,
closing said coil preheating circuit and tripping said
clutch release lever, a bending blade final positioning
mechanism on said frame for inserting said bending blade
into the space between said pre-selected turns, and a
bending chisel operating mechanism on said frame for
pivotably moving said bending chisels about a common
axis away from each other and aligning said bent coil
sections along the bending blade, to bend the preselected
turn of said coil therearound into a loop, and thereby
form the coil into two sections, said bending chisel oper-
ating mechanism comprising a_bending chisel bell crank
lever provided with a roller for engagement with said
bending chisel operating cam and a bifurcated upper end,
a bending chisel slide block connected to the bifurcated
end of said bell crank lever, a slide block mounting
bracket on said frame for slidably supporting said slide
block, a pair of bending chisel links commonly connected
to the forward portion of said slide block, -a hinged ele-
ment on the forward portion of each bending chisel link
for carrying thereon said bending chisels and a center
hinee post for carrying said hinged elements in pivotable
movement thereabout.

6. A machine for bending a continuous coil into a bi-
plane multi-section projection lamp filament having a
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pre-determined desired number of turns between sections
comprising a frame, a bending blade on said frame for
movement against and then insertion into a space between
two pre-selected turns of said coil, a pair of bending
chisels on said frame in normally paraliel spaced relation
opposite' said bending blade, for insertion from the op-
posite direction into the adjacent spaces in the pre-
selected turns which bound the blade-receiving space, a
coil stop and locator on said frame for determining the
pre-selected turns, an automatic driving and timing mech-
anism on said frame comprising a main cam shaft
mounted on said frame, and a one revolution clutch, a
coil stop and locator cam, a bending blade positioning
cam, a bending chisel operating cam, and a main coil
heating switch control cam on said main cam shaft, a
coil stop and locator mechanism on said frame for mov-
ing said locator into its “in” and “out” positions, a coil
preheating circuit for heating said coil prior to said bend-
ing, a main heating circuit for heating said coil during
bending, a hand lever mechanism on said frame for ad-
vancing said bending blade into contact with said coil,
closing said coil preheating circuit and tripping said clutch
release lever, a bending blade final positioning mechanism
on said frame for inserting said bending blade into the
space between said pre-selected turns, a bending chisel
operating mechanism on said frame for pivotably moving
said bending chisels about a common axis away from
each other and aligning said bent coil sections along
the bending blade, to bend the preselected turn of said
coil therearound into a loop, and thereby form the coil
into two sections, and a coil heating switch mechanism
for transmitting motion from said coil heating switch con-
trol cam for closing a switch in said heating circuit, and
comprising a heating switch arm carrying a roller thereon
for engagement with said coil heating switch control
cam, and a heating control switch in said coil heating
circuit mounted on said frame and operable by said heat-
ing switch arm.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date

1,726,480 Fehse . Aug. 27, 1929
2,181,288 .  Washburn oo Nov. 28, 1939
2,272,869 Herzog —ecem—cim e Feb. 10, 1942
2,449,653 ISA8C — o Sept. 21, 1948



