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Specification of Letters Patent.
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Tio all aclone it may conceri:

Be it known that we, Roperr O. Poac.

and Winntax W, Kirk, citizens of the
United States, residing at Cleveland, in the
county of Cuyahoga, State of Ohio, have in-

vented certain new and - useful Tmprove-

ments in Shaping Filaments, of which the
following is a specification. o

Qur invention- relates to the shaping of
filament or filamentary wire (whether pro-
duced by . squirting, drawing, or rolling
methaods, o in other wavs) to forms such as

“are desirable for the-light-emitting bodies
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of “incandescent eélectric lamps- and the
like,—including  particularly automobile
and miniature Iamps,—and its object is the
provision -of practical and effective means
for this purpose.

The practical utility of our invention and
various advantages obtainable in connection
therewith c¢an best Dbe.  made "apparent
through the description of shaping mecha-
nism embodying if. Such a shaping mech-
anism may in a general way be described as
comprising devices ‘adapted -to be rotated
with reference to one another so that the
filament shall be wound or coiled on one of
them, these devices engaging the filament
and exerting upon it sufficient force to pro-

‘duce this effect, and also yierling to-allow

it to talee place. TIn the simple machine
hereinafter described in detail, the device
upon which the filament iz wound rotates,
and the means co-acting with it to produce

5 the winding of the filament holds the latter

rather tightly and first vields by approach-
ing the rotating device or means, at the
same time offering sufficient resistance to
the pull of the filament to insure uniformity
in the winding. Tn this wmachine, further-
more, the means wliich rotates is adapted to
engage an intermedia‘*e portion of a length

~of filament thus hela at both ends and ex-
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tending between more or less sepavated parts:

of said means, and the action is such that a
double winding may be produced, Tt is to

“be undevstood. however, that while our in-

vention extends to such specific features of
the particolar structure hereinafter de-
seribed 1 detail and to other features of
construction and operation and combina-
tions and arrangements of parts comprised
in il -this structure being the best embodi-
ment of the inveation at present known to
us, so that many of its specific details are of

brackets.

“importance because of their specific advan-

tages—yet the invention is not confined to
this structure and its-details, but can be
otherwisé carried out and embodied.

In the accompanying drawings, Figuare 1
is a general view showing in a somewhat
diagrammatic way one form of the shaping
miechanisim and ‘a gas chamber that maj be
used with it; and 1illustrating the operation
thercof. Tig. 2 shows the shaping mecha-
nism by itself, and upoén a larger scale. ' Fig.
3 is a view of the snine parts when looked at
sidewise. Fig. 4s a view from above, the
upper part of the device being cut away at a
plane corresponding to the line 4—4 in Fig.
3 and removed to avoid confusion of the
drawing. and a portion of the base plate on
whi-h the machine is mounted being broken
awny. Fig. 5 is a fragmentary detail sec-
tion illustrating the mounting of a bearing.
Ifig. 6-1s a broken view, upon-a larger scale
than Figs. 2, 3, and 4, of one form of shap-
ing device proper with a filament wound
upon it; and Fig. 7 is a similar view of an- -
other form of shaping device.

The shaping device or part upon which
the filament 1s wonnd is a round spindle
or mandrel 1. notched or slotted at one end,

which fits in a hole in_the upper end of a:

rod 2 and is held by a set-screw 3. .The rod*
2 has a bearing or guide 4 which. is itself
mounted in-a bearing part 5 so as to be
capable of a limited rocking movement in'
all dirvections with respect thereto. As
shown m Figs. 2.3 and 5, two screws 6
which are threaded through the part 5 have
conical -points which engage loosely in coni-
cal seats in the sides of the guide sleeve 4,
and four screws serve to secure the part 5
to the lower side of the bracket 10. Two

spring clips 12 which are.adapted to slide .

on ways consisting of horizontal rectangu-
Iar portions of brackets 13 form the hold-
ing means of the holding device for the
leneth of filament 11.in which a ceil is to
be formed. The pull of the clips 12 on the
filament 15 produced by weights-14 con-
nected to the clips by cables 15 which pass
over pulleys 16 at the outer ends of the
It is desirable that the filament 11
should be arranged in the clips so as to ex-
tend dingonally fram the front corners of
the jaws of one clip to the rear corners of
the jaws of the other as shown in Fig. 4.
Such an arrangement of the filament 1s in
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practice more easily reproduced thh ac-

-curacy than any other that is symmetrical |

* with respect to the axis of the mandrel, so
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that its employment tends to result Sir the
production of ‘more uniform- shaped fila-
ments than would otherwise be. obtained.
1t also results in the filament having a bet-
ter and more regular shape, as will here-
inafter appear.

In dealing . with filamentary wire of
drawn tungsten, tantalum, or other refrac-
tory metals which possess a considerable de-
gree of ~ resilience (or consisting, for ex-

ample, of ordinary “ pressed ” tungsten fila-

ment, which is brittle and cannot be per-
manently bent when cold); it may be de-

sirable to heat the filament after it has been |’

coiled in order to set it and prevent it from
uncoiling when it is removed from the shap-

ing device 1, or to wind it while in a heated’
. condition. To provide for this, the brackets

13 are, as shown, insulated from one dnother
and from all- other parts, which is accom-
plished by making of insulating material
the bracket part 10 to which they are at-
tached and which carries the bearing 5 of
the sleeve 4. Suitable current leads’ may
be secured to.the brackets 13 according to

‘the dotted line arrangement shown.in Fig.

1, so. that current may be passed thmtwh
the length of filament between the chps 12

to heat it, a switch 17 in theé cireuit allow-.
. ing the operator to do this at any desired.
" 'state of the. operations upon the- filament.

If the heating is tq be done after the coil-

_ing is completed, it will be necessary that
. the mandrel 1 be of insulating material to
- prevent short circuiting of the coil; but if
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the heating is done during the cmlmg, such
short eircuiting will merely result in the cool-

Ang of the ﬁlament as it is coiled and will be

unob] ectionable. 'Of course in thislatter case
e heating circuit will’ 1nclude resistance

f such magmtude (five, six, or seven times-

that of the length of ﬁlament to be dealt
with, for example) that the decrease in the
resnstanoe offered by the ﬁlament dne to this
short-circuiting will not result in an exces-
sive rise of current.

It may, sometimes be nec&sary or pref-
erable to have the filament in an environ-
ment other than the air while it is heated.
To provide for this, the bracket 10 may be
mounted on a sleeve 19 which is adapted to
slide on a square #tavdard 20, a spring 21
whose ends "bear agamat the standard 20
with a degree of pressure that can be con-
trolled by a nut 22 adjustable on a screw 23
secured .in the sleeve 19 serving as a fric-
tion. device to keep the brackeb 10 in any
position on the standard 20 -in which: it may

be placed, and the rectangular shape of the.-

standard 20 preventing the bracket 10 from

turning. ~After the filament has been placed.

in the clips 12, the whole  mechanism

see what she is doing.

-~ 1,057,088

may be raised into an open bottomed
gas chamber 24 by means of the arm or han-
dle 25, the chamber 24 being supplied with
suitable gas (hydrogen or forming gas, for
example, in the case of filamént of tun(rsten)
through a flexible pipe 26 and supported by
the bracket 27 adjustable on the rod 28, and
having-a front 29 of transparent or =u|tably
colored glass which allows the operator to
As shown, there is
aii abutment 30 lnvmv in its lower c¢nd a
conical seat -or bearmg 31 in which the up-
per end of the mandrel .can be seated by
raising the rod 2 after the bracket 10 has
been elev‘lted to its intended uppermost po-
sition.
ment s a yielding spring preQSed member

S0 arranved that’ thc mandrel 1 shall seat in .

1t and push it upward through the bracket
32 against the spring 33 until a collar 34
adjustable on the rod 2 strikes the lower
end of the bearing 4. When employed, such

an abutment w1ll serve to insure that the-

mandrel shall be kept in an accurately ver-
tical position during the coiling operation,
and can also be made to aid in giving the
filament a specially advantageous shape, as
will presently be explained.

1In.the structure shown,. this abut- .
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A means of preventing injury to the fila-

ment by prematire passing of  current

through it while. in the air 1s -afforded by

the arrangement of electrical 'connections'
illustrated in full lines in Ifigs. 1, 2 and 3.
As here shown, there is a contact 40 attached
to the left-hand bracket 13. In the upward
path of this contact as the bracket 10 is
raised is a switch 41 consisting of two
springy pieces of sheet metal 42 at opposite
sides of a plate 43, a block 44 of insulating

material intervening between the plate 43
and the standard 20. Then when the op-
erator raises the device into the gas cham-
ber current will begin to flow thxough ‘the
filament as the _bracket_l() approaches the
upper end of its travel, the contact device
or switch 41 serving as a stop to arrest it
in its. intended - uppermost position. The

r bracket 10 having been elevated to its up-
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permost position, as shown in dotted lines -

in Fig. 1, the rod 2 is slightly raised from
the lowered position which it ordinarily ac-

‘cupies (the set-screw 3 ordinarily- résting
-on thé bearing 4 as shown in full lines in .

I'igs. <1 and 2 and so preventing the rod
from dropping) and manipulated until the
filament 11 is in the notch or slof between
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the upper end portions or parts of the man- -

drel. If the bottom of the notch were
straight from one side of the mandrel to
the other it ‘would only .be necessary to

“further raise the rod 2 until the. ad]mtable
collar 34 struck against the lower end of

the bearing 4, so that the middle of the fla-
ment would be bowed or bent upward above
the level of the clips 12 and then revolve
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s produce a filament havine

1,657,088

the rod. Tn order, however, that the com-
pleted filament coil may have the form best
adapted for mcunting in the lamyp. it is
preferable for the bhottom of the slot or
notch to slant upward from each side of the
mandrel to its middle. As shown in IMigs.
4 and 6, the sloping sides of the conical
upper end of the mandrel 1* may make an
angle of 60° with one another while the op-
positely sloping portions of the hottom of
the slot 50* mav make an angle of 90° with
one another. Then as the vod 2 is raised
until the collar 34 strikes the lower end of
the hearing 4, the part of the filament that
lies over the end of tle mandrel will be
raised above the level of the clips 12 and
will he forced up into the conical seat 31
and given a V-shape. The filament being
at rhe «ume timevbowed or bent upward as
shown in Fig. 1 so-that the portions of it
extending from the mandrel to the clips
make acuee angles with the axis of rotation
of the mandrel, it can be wound into the
double threaded screw-like coil shown in
Fig. 6 by merely revolving the rod ¢ with
the hand in the direction indicated by the
arrow in Fig. 4 wntil the elips 12 Strike
against the mandrel.  Further revolution
of the mandrel will result in the ends of the
shaped filament 112 being pulled out of the
clips 12, whereupon the latter will return

to their extreme outward positions unden

the infinence of the weights 14, and the com-
pleted filament 11* will thus be left free to
be removed from the mandrel. The fila-
ment being engaged in the jaws of one clip
at their front corners and in those of the

. . . |
other clips at their rear corners, the portions

which extend between the mandrel and the
clips when the clips have approached verv
close to the mandrel and are about to strike
againgt 2 will lie about parallel with the
direction of the ways 13 and the terminal

or end portions of (he completed fikament
will be at least fairly straight: whereas if

the filament were initially placed in the
middle of the clips these end portions would
when the clips strike (he mandrel oxter
slantwise at a very great angle to the diree-
tion of ethe wavs and the end portions of
the completed flament would have an ir-
regular bent form.  Of coupse the revolution
of ‘the mandrel can he stopped before (e
clips strike the mandrel if it is desired to

o a <horter coil

portion and longer o laht tern,  oor
tions,

The apex of the Veshiaped portion of the
coil L1 will be found (o fend itself espe-

ciatby v for engagement with the
support commmonly employed i incandes-
cent Tamps having coiled refractory metal
Hiaments,

Instead of a double threaded serew coil
having both its terminals at the same end,

anchor |

it is easy to produce a single threaded
double screw form of coil having its ter-
minals at opposite ends.  For this purpose
the horizontal portions of the brackets 13
may be arranged at different clevations,—
say the right-hand one above the left-hand
ones—and a mandrel 10 having a deeper
noteh er slot 50° may be emploved, such as
that shown in Fig. 7. The brackets 13 may,
as shown in Fig. 8, have slots 60 through
whicli extend the screws 61 by which they
are secured to the brackets 10, and by shift-
ing one bracket upward and one downward
to a proper extent any desired difference in
elevation can be produced. The mandrel 1
will be so arranged with reference to the
brackets that when the clips 12 are at their
outer positions and the mandrel isx raised
so that the collar 34 strikes the bearing 4
| the filament 11 will be at or near the bottom
of the deep slot 50 between the parts of the
mandrel. and the portions of it extending
trom the mandrel to the clips will, again,
make acute angles with the axis of the mar.
drel. Then when the rod 2 is rotated the
porticn of filament extending to the higher
clip will be wound upward <n the mandrel
and the portion extending to the lower
clip will be wound downward, in the man-
ner shown in Fig. 7. When the coiling has
| been completed and the filament has been
disengaged from the clips 12-—either after
the striking of the clips against the mandrel
1* as above described or otherwise,—the
completed filament 11* can be removed.
What we claim as new and desire to se-
cure by Letters Pateng of the United States

[

L. Mechanism for the production of fila-
ment coils comprising a vertieal shaping de-
vice wpon which the filament is wound and
a device which co-acts therewith in hold-
ing the portion of filament that is being
wound under fensicn sufficient to produce
uniforns winding, said devices being rvela-
tvely rotatable to eause winding of the
| filument upon the former of them and yield-
g and coming closer together as the wind-
IE Progresses,

2o Mechanism for the production of fila-
tent coils comprising relatively rotatable
devices one of which is adapted to engage
the Tength of filament in which a coil u to
be formed so that the rotation shall cause
tiie filament to be wound upon it. and the
other of which is adapted to hold the por-
tion of filament ihat is being wonnd nnder
tension sufficient <o produce wniform wind-
L ing while vielding to allow {he winding to
fake place. said mechanism aleo comprising
means formaintaining a protective atmos.
phere about the portion of filamment oper-
aled upon and means for passing enrrent.
through such portion of filament to heat it
{and cause it to retain the form imparted to
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it and for preventing injury to the filament
by passage of current when it is not thus
surrounded by the protective atmosphere.

3. Mechanism for the production of fila-
ment coils comprising relatively rotatable
devices which are also relatively movable in
the direction of the axis of rotation and one
of which can by such relative movement of
the devices in the axial direction be caused
to engage an intermediate point of the
length of filament in which a eoil is to be
formed in such manner that with the coac-
tion of the other as holding means for the
portions of filament not in engagement with
said shaping device the rotation shall cause
the filament to be progressively wound
upon the shaping device, said holding means
coacting with said shaping device in main-
taining on the filament tension sufficient to
cause uniform winding.

4, Mechanism for the production of fila-
ment coils comprising relatively rotatable
devices one of which comprisesdwo holding
means which hold the ends of the length of
filament in which a coil is to be formed and
maintain the filament under tension and the
other of which is arranged between said
holding means and comprises separated por-
tions between which the filament extends,
o that when rotation oceurs the portion of
filament extending on each side of said lat-
ter device to 'the holding means will be
wound upon said device.

5. Mechanism for the produciion of fila-
ment coils comprising two vielding holding
means that hold the length of filament in
which a coil is to be formed under tension
and a shaping device arranged intermediate
<aid holding nieans and adapted to initially
engnee the filament at a point so located
with reference to the holding means that the
portions of filament extending from said
shaping device to said holding means make
acnte angles with the axix of rotation, the
engagement of the shaping device with the
filament being such that when rotation oc-
curs  these portions of filament will be
wound upon the shaping device after the
manner of a helix.

6. Mechanism for the production of fila-
ment coils comprising relatively rotatable
devices one of which s adapted to hold a
length of filament wnder tension and- tife
other of which is adapted to engage with
said length of filament at an intermediate
point displaced in the direction of the axis
of rotation with reference to a common
plane perpendicular to said axis iy which
the ends of the length of filament lie, so that

1,057,088

when rotation occurs the portions of fila-
ment on opposite sides of the latter device
will be wound upon it in the same direction
along its axis. :

7. Mechanism for the production of fila-
ment coils comprising a vertical rotatable

"mandrel mounted between horizontal insu-

latively separated ways, holding means for
the length of filament in which a coil is to
be formed comprising clips adapted to slide
on said ways and tending to move in oppo-
site directions with reference to said mandrel
S0 as to maintain the filament under tension,
current connections for said ways whereby
current can be passed through the filament
to heat the same, said mandrel having there-
in a notch in which the filament can be en-
gaged and being adapted to occupy such a
position with reference to the ways that the
portions of filament extending from it to
the clips make acute angles with the axis of
rotation of the mandrel, so that when the
mandrel is rotated these portions will be
wound on the mandrel after the manner of a
helix.

8. Mechanism for the production of fila-
ment coils comprising a vertically movable
part on which are mounted devices adapted
to be relatively rotated to produce winding
of the filament, an open-bottomed . gas
chamber mounted so that the said part ca
be elevated into it for the winding opera-
{ion, and connecting means comprising a
relatively fived contact device and also a
contact device. carrvied by said vertically
movable part which when said part is ele-
vated into the chamber puts the length of
filament in which a coil is to be formed in
¢ireuit with a source of heating current.

9. Mechanism for the production of fila-
ment coils comprising a vertically movable
part on which are mounted devices adapted
to be relatively rotated to produce winding
of the filament, an open-bottomed gas
chamber arranged so that the said part can
be elevated into it for the winding opera-
tion, and connecting means which when
«aid part is elevated into the chamber puts
the length of filament in which a coil is to
be formed in cireuit with a source of heating
current.

In witness whereof, we have hereunto set
our hands this 12th day of June, 1912.

ROBERT O. POAG.
WILLIAM W. KIRK.

Witnesses:
Fraxcis M. CoweiLt,
Marcarer D. KenNEDY.
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