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My Invention relates to the manufacture of
incandescent lamps and more particularly to ap-
paratus for bending a group of filament support
wires, extencding radially from a portion of a
stem, into a predetermined form and spacing.

The manufacture of the filament-supporting
structure for certain types of incandescent lamps,
such as those for train headlight and spotlight
service, includes the step of bending an unusually
complex and closely held grouping of support
wires. The support wires are bent into an ar-
rangement which is particularly well suited to
hold a relatively long coiled filament in g manner
to provide a desired optical effect as well as to
provide a high bump resistance to the lamp, and
involves the bending, at spaced points along
their length, of support wires extending radially
from g supporting element. Because of the com-
plexity of the bending operation, it has not here-
tofore been performed in its entirety by mechani-
cal means. - | |

One object of my invention is to provide ap-
paratus for bending a complex grouping of sup-
port wires extending radially from a vitreous but-
ton of a stem part to definite positions endwise
thereof. The function of the support wires in
the incandescent lamp here involved is to retain
the various sections or segments of a relatively
concentrated filament at definite locations within
a limited zone usually in axial alienment with
the stem and beyond the vitreous button at the
end of the stem. The bending operation con-
sists in bending certain of the support wires so
they extend axially outward to support the con-
centrated filament at points remote from the
button, while other support wires are bhent to sup-
port the filament at points adjacent to the button.

Another object of my invention is to provide
apparatus for bending a group of radially ex-
tending filament support wires held by a lamp
stem or other supporting structure, which ap-
paratus is characterized by bending means mov-
able to and from a position about said lamp stem
and In proper operative relation to said filament
support wires. The above apparatus eliminates
to a great extent the difficulties of positioning
the group of support wires and the lamp stem in
the bending apparatus, promotes greater accu-
racy and eliminates many of the usual steps in
the bending operation. The apparatus compris-
ing my invention is equally useful as a bench
type device or in combination with automatically
operated means advancing the stem with its
grouping of support wires into operative relation
to the bending apparatus and actuating said ap-
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2 |
paratus in proper synchronism with said move-
ments. The latter automatic apparatus may be
one of the combination stem and inserting ma-
chines or automatic mount-making machines, as
In U. 8. Patent 1,907,532, J. Flaws, dated May 9,
1933, in which the more common form of in-
candescent lamp is manufactured and in which
the present bending apparatus may OCCUpy one
0of the work stations thereof.

Other objects and advantages of my invention
will appear from the following detailed deserip-
tion of a species thereof and from the accom-
panying drawing. -

In the drawing, Fig. 1 is a side elevation of a
bench-type support wire bending apparatus com-
prising my invention, with an overlying corner of
the bending or forming head broken away, the
operating mechanisms being shown in a position
taken immediately after the start of its cycle of
operation; Fig. 2 is a plan view of said appara-
tus, with a somewhat similar corner section taken.
therefrom, and the operating mechanisms being
at a position taken in completing the bending
operation; Fig, 3 is an end view of the said ap-
paratus taken from g section formed by the re-
moval of the fixed support head and the adja-
cent ends of the operating rods at the right end
thereof; Fig. 4 is a perspective view of a lamp
stem having a grouping of support wires adapted
to be bent by the above apparatus, and Fig. 5
is a corresponding perspective view of the lamp
stem after the support wires thereof have been
bent to shape by said apparatus.

The apparatus shown in the drawing is a
manually operated bench-type device particularly
adapted to receive a lamp stem | and to bend the
three long and two short support wires 2 and 3,
respectively, extending therefrom, to positions
which facilitate the mounting of a filament (like
that indicated at 4 in Fig. 5) in a definite rela-
tion on said stem I. The apparatus is preferaply
mounted upon a table (not shown) before an op-
erator, whose function is to insert the lamp stem
I into the apparatus, to operate said apparatus
by pushing and then retracting the knob 5 and
then removing the completed stem from the ap-.
paratus. In the complete ¢ycle of operation of
the apparatus, the support wires 2 and 3, which
extend radially outward from the vitreous button
6 on the end of the arbor 7 in a single plane trans-
verse to the axis thereof, are bent at intermediate
points along their length so as to extend axially
of the stem [ to points at which they support re-
spective ends of the coiled segments making up
the filament 4. Support wires 2, for instance,




2,653,631

3

are bent at points a short distance frem the but-
ton 6 and again at points relatively near their
ends so as to extend axially heyond the filament
4 and then over into engagement with respective
segments thereof. Suppori wires 3, on the ofher
hand, are only bent at points = shorv distance
from the button 6 so as to extend directly to
the positions at which they sunport the opposice
ends of the filament segments. In the subse-
quently occurring lJamp-making operations not
agsociated with this invention, the ends of the
support wires 3 are hent into proper position to
encige with the filiment 4. Inasmuch as the
longer support wires = are ‘provided with oren
hooks 2’ prior to the time they are Lent into
shape by the present apparatus, the kending op-
eration associated with gaid aparatus is direculy
instrumental in fixing the positicn of .the fila-
ment 4 and eliminates the inaccuracies and ditll-
culties of former manufacturing operations
wherein the bending operations were nerformed
manually and readijustments were required 0
assure accuracy in the position o1 the filament 4.

At the time the lamp stem | is placed in the
apparatus, the movable bhending or forming head
8 is in a retracted position at the left (front) end
thereof (Figs. 1 and 2) and is offset from the
position shown S0 as to be entirely clear of tne
position taken by the lamp stem t. This arrange-
ment permits more rapid and free insertion of the
lamp stem | in the apparatus without aanger oi
bumping the support wires 2 and 3 against some
part therecf. The operator inserts the arbor enc
of the stem 1 first by directing the button € into
the cup-shaped opening in the die block 2 and
the support wires 2 and 3 extending thereiromi
into notches {0 in the rim of said die block ©.
The stem | must be so directed that the cavity &’
in the end of the button 6:1s engaged by a cen-
tering projection 11 and butts against the sur-
rounding area of the die block @, and must be
orientated so that the support wires 2 and 3 are
all to one side of the stem { and fall into specifical-
1y positioned notches (0 in the die block §. The
final stem-inserting movement consists in rest-
ing the exhaust tube (2 in a cleft or notch in the
upper end of the post 13 which is fastened to the
‘end of the bed 14 of the apparatus and positions
sajid stem | along a definite operating axis of sald
‘apparatus. The stem [ retains this fixed posi-
‘tion throughout the period of operation of the ap-
paratus inasmuch as the die block 9 is located in
the end of an angular arm portion {5 extending
‘narallel with and then laterally of the cperating
axis from the fixed head {6 which is attached to
the opposite end of the bed 14 of the apparatus.
The. first step in the cycle of operation of the
apparatus is an advancing movement of the hend-
ing-head 8
‘ment with the operating
and longitudinally therealong
the. main portion of the stem [, the position In
which the bending head 8 is shown in Fig. 1. The
advancing movement is produced manually by
pressure against the control knob 5 at the end of
‘the operating rod {1 such that a longitudinai mo-
tion is produced in said rod i1 which develops a
ecorresponding motion In the bending head & as
gaid bending head 8 is mounted thereon through
an extended portion I8 eripping the mid-portion
of said rod 1. The lateral component of the
‘movement of the bending head 8 cccurs as the
_extended portion 18 thereof, which lies between
the angularly set cam faces 19 and (8’ of the bed
|4, is directed to a vertical position thereby and

axis of the apparatus
to a position akout

which carries it laterally into align-
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4
swings the bending head 8 over the stem (. Id
this latter position the movable bending fingers
20 and other bending means of the head 8 are
spaced along the operating axis from the station-
ary die block 9 and the support wires 2 and 3 of
the stem. The fingers 20 are mounted in radial
planes intersecting at an axis of the head 8 which
is coincident with the operating axis of the ap-
paratus when the said head is in its upright posi-

tion. -

The succeeding step in the operation of the ap-
paratus is an axial movement of the hending head
8 which advances it to the right and which causes

the movable bending fingers 20 to engage and

wive the outwardly exter dine end portions of the
support wires 2 over the rim and outer face of
the stationary die block 9. This movement of the
bending head 8 is produced by continued manual
pressure on the knob 5 and the resulting addi-
tional longitudinal movement of the operating
rod IT.

The particular bending head & disclosed 1s pro-
vided with three movable bending fingers 20 cor-
responding to the three long support wires 2
which are to be bent thereby, but can be con-
structed in a like manner with other bending
fingers if a different grouping or differently posi-
tioned subport wires are to be bent. In the up-
richt position of the head 8 cach movable bend-
ineg finger 29 lies in a plane which includes the
operating axis of the apparatus and the wire 2 it
is to bend, and is pivoted on a nin 2{ held be-
tween unstanding portions of a bracket 22 which
is fastened in a radially extending groove in the
hending head §. Each bending fincer 20 is con-
stantly under the infiuence of the contraction
force of a spring 23 which extends hetiween posts
in said finger 20 and the bracket 22 and, at.the
moment of engagement with the support wire 2,
:3 bhiased so that a heel portion 20’ thereof rests
against the end of an adjusting screw 24 carried
by the bending head 8. This position is retained
by the bending finger 29 during the advance of
the bending head 8 and is such that the outer
end or tip of the finger just clears a cooperating
plane surface 25 on the outer (octagonal) face of
the die block 9 and bends the support wire 2,
which falls into a channel in the tip end o: the
finger 28, against said plane surface 25. Both
the end of the finger 20 and that portion of . the
outer face of the die block 9 on either side of the
support wire 2 represented by the plane surface

25 lie in a plane perpendicular to sald support

wire 2 and parallel to the operative axis of the

apparatus. In wiping the support wires 2 Into

engagement with the plane surfaces 25 of the die
block 8, the bending fingers 20 also caiise the end

‘portions of said support wires 2 to fall aiong cor-

responding cooperative plane surfaces on the
outer face of a movable die block 21.

A further step in the bending operation occurs
when the hold-down fingers 28, which are dis-
posed radially inward from the movanle bending
fingers 20 on the bending head &, pass over:the
plane surfaces 25 of the die block 9 and thot por-
tion of the support wire 2 lying thereagzainst,:as

‘said bending fingers-are then relieved of holding
‘the support wires 2 thereagainst.

The support
wires 2 lie in channels in the faces of the hold-
down fingers 28 adjacent the die block 9 corre-
sponding to those in the bending fingers 20 and

are held in their bent positions along the face

of the die block 9 since said hold-down fingers 28
are fixed members mounted by means of angular
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portions thereof located in the channels 29 in the

pending head 8 and fastened thereto by screws 30.

The final step in the bending of the support
wires 2 occurs when the axial advance of the
bending head 8 carries the pins 31 profruding
from one side of each of the bending fingers 20
against vhe concave surfaces of the cams 32 on
the fixed head {6 whereby said bending fingers
20 are rocked so as to bend the end of the sup-
port wires £ gver the rear edge of the movable
die block 21 as shown in Fig. 2. The bending
fingers 2@, which turn about the pins 21 against
the resistance of the springs 23, are moved in a
manner causing the ends thereof to pass over
the rim 33 of the movable die block 271 and are
of such a length that they do not engage the
hooks 2’ in the ends of the support wires 2,
which hooks enter the cavity 34 in the center
portion of said movable die block 21. A plate
48 attached to the fixed head 16 and screws 36 be-
hind each of the cams 32 permit ready adjust-
ment of the cams and, accordingly, the rocking
movemens of the ptending fingers 20.

puring the latter part of the final bendmb
movements of the fingers 20, the motion of the
operating rod (1 also creates a corresponding
axial movement in the movable die block 27 which
assists the bending finger 20 in making and set-
ting a right-angle bend in the support wire 2.
The movement of the operating rod 17 advanc-

ing the bending head 8 so as to rock the bend-

ing fingers 28 carries the extended end portion
of a clamp 37, which is attached to the end of
the operating rod (T opposite knob 5, against
the collar 38 about the end of the auxiliary op-
erating rod 3% and thereby creates a longitudinal
movement in the auxiliary operating rod 39 and
a correspondingly directed motion in the mov-
able die block 27 which is mounted thereon. A
spring 48 is located between the collar 38, which
slides freely on the auxiliary operating rod 39,
and g second collar 41 fastened directly t‘hereto
so as to absorb the excess motion of the clamp
37 after the movable die block 2T has pressed
the support wire 2 tightly against the bending
finger 28. ITurther cushioning of the movement
of the operating rod 17T and auxiliary operating
rod 39 is effected by the spring 42 located on the
end of said auxiliary operating rod 39 adjacent
the knob 5, which spring 42 is normally slightly
contracted between the end of the bed [4 and the
collar 43 on said auxiliary operating rod 39.
Proper aligsnment between the movable die block
27 and the operating axis of the apparatus is
assured by the guiding influence exerted by the
engagement of the heel 44 (Fig. 1) of said mov-
able block 27 with the adjacent flat surface 45
of the bed 4.

Midway in the bending movement of the bend-
ing head 8 and just prior to the time the final
bend is made in the support wires 2, a pair of
fixed bending fingers 46 (Fig. 3) are advanced
by said bending head 8 to a point where they
wipe the shorter support wires 3 over the outer
face of the stationary die block 9. This opera-
tion lays the end portions of the support wires
2 along plane surfaces 471 on the outer face of
the stationary die block 9 and makes a right-
snele bend in said support wires 3. The fixed
bending fingers 46 lie within grooves in the
bending head 8 between the bending fingers 20
and are grooved at their tip ends to accommo-
date the support wires 3. The bending portion
of the cvcle of operation of the apparatus Is com-
plete when the final bend previously described
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has been made in the support wires 2 by the fin-
gers 20, and the movement of the operatmg rod
i1 is terminated.

The retraction of the bending head 8 from
engagement with the support wires 2 and 3 and
to a position completely separated from the stem
| is brought about immediately after the bend-
ing operation by the manual retraction of the op-
erating rod (1. In this interval during which the
bending head 8 moves directly to the left (Figs.
1 and 2), the movable bending fingers 20 again
rock outwardly until their heel portions rest
against the stop screw 24 and then move back
along the support wires 2. The pressure of the
clamp 31 against the collar 38 on the auxiliary
operating rod 39 is also relieved at this time
allowing said rod 39 and the movable die block
21 t0o move in a corresponding direction. The
motionn of the movable die block 27 is brought
about by the expansion of the spring 42 and is
terminated when the expansion force of the

- spring 48, located on the opposite end of the
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auxiliary operating rod 39 between the collar 49
thereon and the fixed head 16, balances the fur-
ther expansion of said spring 42. The effect of
the motion of the die block 27 is to retract it
sufiiciently from the hooked ends of the support
wires 2 to permit the stem {1 and support wires
2 and 3 to be more readily removed from the
apparatus. The retraction of the bending head
8 also slides the hold-down fingers 28 and the
fixed bending fingers 46 back along respective
support wires 2 and 3 and finally retracts the ex-
tended portion i8 thereof to a position between
the cam faces 19 and 19’ of the bed i4 which
swings it sideward from the operation axis of
the apparatus to a completely out-of-the-way
position. Manual removal of the stem {1, which
now has support wires 2 and 3 shaped as shown
in Fig. 5, compleies the cycle of operation of the
apparatus.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. Apparatus for bending a group of flament
support wires extending radially outward from
ann end of a lamp stem, comprising a bed por-
tion, a fixed die block and a movable die block
supported froim said bed portion and spaced
anar{ along an operating axis spaced from said
bed portion, means to support a lamp stem in
sald axis with its said end abutting against
the front end of said fixed die block and its
SuUpnory wires projecting bevond ithe sides of
said die block, an open-sided holiow-centered
bending head having thereon fixed bending fin-
gers aind movable bending fingers mounted for
pivotal movement in radial planes intersecting
at an axis at the hollow center of said head,
means mounting said head from said bed por-
tion in spaced axial relation to said fixed die
kiock, means to cause movement of said bending
head from g position laterally offset from said
operating axis to a posifion centered about said
axis and the stem therein and thence along said
axis across the sides of sald fixed and movable
(ie blocks to cause said fixed fingers to engage
and bend said support wires about said die
blocks, means to cause said movable fingers to
pivoy radially inward when they have moved to
a position adjacent the rear end of said movable
die block to bend the extremities of the wires over
the said rear end of the movable die block, means
to retract said bending head, and means opera-
tive upon retraction of the bending head for
moving the movable die block along said operat-




ing axis toward the Tixed die block to permit
ready disengagement of the formed wires.

2. In apparatus of the class described, ‘the
combination of a bed portion, a fixed die means
mounted on -said bed . portion, . a bending -head
having thereon pivotable Jbending means and
mounted on said bed portion in spaced axial
rélation to said fixed die means, a movable die
means mounted on said bed Jportion in ‘spaced
axial relation to said fixed die means, means 0
reciprocate the bending head and cause It to
move into cooperative relation to said fixed die
means and then therebeyond into cooperative
relation to said movable die ‘means, means to
cause said pivotable bending means to. pivot to-
ward said -movable die means upon. novenient
of ‘the bending head into cocperative relation
{hereto, and means to Teciprocate the movable
die means toward the fixed die means upon re-
traetion of the bending head. , |

-3,-In apparatus -of -the class described, the
combination of a bed-portion, a fixed die ‘mem-
ber mounted on said -bed portion, means. to sup-
port a work piece with wire portions. adjacent a
face of said fixed die member. and projecting. be-
vond sida-portions.of said die member, a bending
head mounted on said bed porticn in spaced axial
relation to said fixed die member and having
thereon fixed bending fingers and-pivotable bend-
ing fingers, a movable. die-member mounted on
said bed-portion in spaced axial relation-to said
fixed die member, means.to reciprocate the bend-

ing head and cause the fixed bending fingers
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thereon to engage said wires and wipe them
arvound the said side portions of the fixed die
member and along -corresponding side portions
of the movable die member, means to -cause -said
pivotable fingers to pivot toward -said movable
die ‘member to bend said wires thereabout, and
means to reciprocate the movable die member
toward the fixed die member upon retraction -of
the bending head.

‘CLAYTON T. VAUGHAN.
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