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To all athon. it may con?ert: 
Be it known that we, RoBERT O. PoAG 

and WILLIAM 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 Improve 
ments in Shaping Filaments, of which the 
following is a specification. 
Our invention relates to the shaping of 

filament or filamentary wire (whether pro 
duced by squirting, drawing, or oil. 
methods, (ir in (ther ways) to forms such as 
are desirable for the light-emitting bodies 
of incandescent electric lamps and the 
like-including particularly automobile 
and miniature lamps-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 can best be made apparent 
through the description of shaping mecha 
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nism embodying it. 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 
filannent 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 yieling to allow 
it to take place. In the simple machine 
hereinafter descried in detail, the device 
upon which the filament is wound rotates, 
and the means co-acting with it to produce 
the winding of the filament holds the latter 
rather tightly and first yields by approach 
ing the rotating device or means, at the 
sane time offering sufficient resistance to 
the pull of the filament to insure uniformity 
in the winding. In this machine, further 
more, the means which rotates is adapted to 
engage an intermedia'e portion of a length 
of filament thus held at both ends and ex 

45 
tending between more or less separated parts 
of said means, and the action is such that a 
double winding may be produced. It is to 
be understood. however, that while or in 

30 

vention extends to such specific features of 
the particular structure hereinafter de 
scribed in detail and to other features of 
constriction and operation and combina 
tions and irrangements of parts comprised 
in it--this structure being the best embodi t 

brackets. 

importance because of their specific advan 
tages, yet the invention is not confined to 
this structure and its details, but can be 
otherwise carried out and embodied. 

In the accompanying drawings, Figure 1 
is a general view showing in a somewhat 
diagrammatic way one form of the shaping 
inlechanism and a gas chamber that may be 
used with it, and illustrating the operation 
thereof. IFig. 2 shows the shaping mecha 
nism by itself, and upon a larger scale. Fig. 
3 is a view of the same parts when looked at 
sidewise. Fig. 4 is 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 
which the machine is mounted being broken 
away. Fig. 5 is a fragmentary detail sec 
tion illustrating the mounting of a bearing. 
Fig. 6 is 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 is wound 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 directions with respect thereto. As 
shown in Figs. 2, 3 and 5, two screws 6 
which are threaded through the part 5 have 
conical points which engage loosely in coni 
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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 
lar portions of brackets 13 form the hold 
ing means of the holding device for the 
length of filament. 11 in which a coil is to 

95 

00 

he formed. The pull of the clips 12 on the 
filament is 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 
fend diagonally from the front corners of 
the jaws of one clip to the rear corners of 

inent of the iuvention at present known to the jaws of the other as shown in Fig. 4. 
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us, so that many of its specific details are of Such an arrangement of the filament is in lio 
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practice more easily reproduced with ac 
curacy than any other that is 
with respect to the axis of the mandrel, so 
that its employment tends to result in the 

s production of more uniform shaped fila 
ments than would otherwise be obtained. 
It also results in the filament having a bet 
ter and more regular shape, as will here 
in after 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 

O 

5 

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 

20 
condition. To provide for this, the brackets 
13 areas shown, insulated from one another 
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 
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the dotted line arrangement shown in Fig. 
qo 1, so that current may be passed through 

the length of filament between the clips 12 
to heat it, a switch 17 in the circuit allow ing the operator to do this at any desired. 
state of the operations upon the filament. 

35 If the heating is to 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 
the heating is done during the coiling, such 
short circuiting will merely result in the cool 
ing of the filament as it is coiled and will be 
unobjectionable. Of course in this latter case 
the heating circuit will include resistance 
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f such magnitude (five, six, or seven times 
45 that of the length of filament to be dealt 

with for example) that the decrease in the 
resistance offered by the filament due to this short-circuiting will not result if an exces 
sive rise of current. : - 

It may sometimes be necessary or pref 
erable to have the filament in an environ 
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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 stardard 20, a spring 21 
whose ends bear against 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 bracket 10 in any 
position on the standard 20 in which it may 
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be placed, and the rectangular shape of the 
standard 20 preventing the bracket 10 from 

symmetrical 

see what she is doing. 

ing device 1, or to wind it while in a heated 
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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 filament of tungsten) 
through a flexible pipe 26 and supported by 
the bracket 27 adjustable on the rod 28, and 
having a front 29 of transparent or suitably 
colored glass which allows the operator to 

As shown, there is 
an abutment 30 having in its lower cnd a 
conical seat or bearing 31 in which the up 
per end of the mandrel can be seated by 
raising the rod 2 after the bracket 10 has 
been elevated to its intended uppermost po 
sition. In the structure shown, this abut 
ment is a yielding spring pressed member 
so arranged that the mandrel 1 shall seat in . 
it 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 will 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. 
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A means of preventing injury to the fila 
ment by premature passing of current 
through it while in the air is afforded by 
the arrangement of electrical connections 
illustrated in full lines in Figs. 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 chan 
ber current will begin to flow through the 
filament as the bracket 10 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 
bracliet 10 having been elevated to its up 

95 

100. 

105 

0 

permost position, as shown in dotted lines 
in Fig. 1, the rod 2 is slightly raised from 
the lowered position which it ordinarily oc 
cupies (the set-screw 3 ordinarily résting 

iiament ii is in the notch or slot between 

115. 

on thé bearing 4 as shown in full lines in 
Figs. T and 2 and so preventing the rod. 
from dropping) and manipulated until the 120 

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 adjustable 
collar 34 struck against the lower end of 
the bearing 4, so that the middle of the fila 

turning. After the filament has been placed ment would be bowed or bent upward above 
65 in the clips 12, the whole mechanism the level of the clips 12 and then revolve 
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the rod. In order, however, that the com 
pleted filament coil may have the form best adapted for mounting in the lamp. it is 
preferable for the bottom of the slot or 
notch to slant upward from each side of the 
mandrel to its middle. As shown in Figs. 
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 bottom of 
the slot 50 may make an angle of 90° with 
one another. Then as the rod 2 is raised 
until the collar 34 strikes the lower end of 
the learing 4, the part of the filament that 
lies over the end of the mandrel will be 
raised a love the level of the clips 12 and 
will lie forced up into the conical seat 31 
and riven a V-shape. The filament being 
at the sane time bowed or bent upward as 
shown in Fig. 1 so that the portions of it 
extel i? from the mandrel to the clips 
nake acife angles with the axis of rotation 
of the manilre, it can be wound into the 
double threaded screw-like coil shown in 
Fig. 6 by merely revolving the rod 2 with 
the hand in the direction indicated by the 
arrow in Fig. 4 until the clips 12 strike 
against the mandrel. Further revolution 
of the mandrel will result in the ends of the 
shaped filament 11" being pulled out of the 
clips 12, whereupon the latter will return 
to their extreme outward positions under 
the it iiience of the weights 14, and the con 
plete filament 11 will thus be left free to 
be renoved 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 very 
close t t he mandrel and are about to strike 
agains; it will lie about parallel with the 
direction of the ways 13 and the terminal 
or end portions of the completed filament 
will be at least fairly straight: whereas if 
the filament were initially placed in tie 
middle of the clips these end portions woul! 
when the clips strike the madrel exfell 
slant wise at a very great angle to the liree 
tion of the ways and the end portions of 
the completed filament would have an ir 
regular lient fort). Of course the revolution 
of the mail drel can be stopped before the 
clips strike the na d'el if it is desired to 
produce a filanet having a sorter to portion it id longre; 
tions. 
T} is apex of the V-shapel trtion (, e 

'rt it terrill. or - 

('il ' ' will be found to end itself espe 
(ii) is il for engagen ent with tie at 
sill' (') in tilly et) loyed in incandes 
''et a lips having coilet refractory metal 
iiian eits. 

Instead of a double threaded screw coil 
having both its ter) is as at the same end. 

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 elevations.-- 
say the right-hand one above the left-hand 
one-and a mandrel 1 having a deeper 
notch or slot 50 may be employed, such as 
that shown in Fig. 7. The brackets 13 may, 
as shown in Fig. 3, have slots 60 through 
which xtend the screws 61 by which they 
are secured to the rackets 10, and by shift 
ing one bracket upward and one downward 
to a proper extent any desired lifference 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 is 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 
mand rel, and the portions of it extending 
from the mandrel to the clips will, again, 
make acute angles with the axis of the man 
drel. Then when the rod 2 is rotated the 
portion of filament extending to the higher 
clip will be wound upward in the mandrel 
and the portion extending to the lower 
clip will be wound downward, in the man 
her 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 filalnent 11" can be removed. 
What we claim as new and desire to se 

'tre by Letters Patent of the United States 
S ---- 

1. Mechanism for the production of fila 
lent coils comprising a vertical shaping de 
vice tipon which the filament is wond and 
a device which co-acts there with in hold 
ing the portion of filament that is being 
Would under tension sufficient to produce 
it lifo!'t winding, said devices being rela 
lively i' tatable to cause winding of the 
fill i) eit upon the for her of then and yield 
hig : conning closer together as the wind 

ill log1'esses. 
'. Mechanism for the production of ?ila 
it "oils collising relatively rotatable 

tle vices one of which is adapted to engage 
1 it length of filament in which a coil is to 
le I'lied so that the rotation shall cause 
the filament to be wound upon it, and the 
(ther of which is adapted to hold the por. 
tion of filament flat is being wound under 
tellsion sufficient to produce uniform wind 
ig While yielding to allow the winding to 
take place. Said mechanish als, comprising 
in 'alls for, maintaining a protective atmos 
here about the portion of ?ilanet oper 

at el upon and in eans for passing cirrent 
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 coil 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 comprises two 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, 
so that when rotation occurs 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 production of ?ila 
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 
said holding means and adapted to initially 
engage the filament at a point so located 
with reference to this holding means that the 
portions of filament extending from said 
shaping device to said holding means make 
a ?ite angles with the axis of rotation, the 
('ngagement of the shaping device with the 
filament being such that when rotation oc 
tu's these portions of filament will be 
would upon the shaping device after the 
Inanner of a helix. 

6. Mechanism for the production of fila 
ment coils col) prising relatively rotatable 
devices one of which is adapted to hold a 
length of filament inder tension and th?e 
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 in which 
the ends of the length of filament lie, so that 
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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 
so 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. 

S. 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 n:ounted so that the said part ca 
be elevated into it for the winding opera 
tion, and connecting means comprising a 
relatively fixed contact device and also a 
contact device. carried by said vertically 
movable part which when said part is ele 
vated into the channber puts the length of 
fianent in which a coil is to be formed in 
circuit 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 
said, part, is elevated into the chamber puts 
the length of filament in which a coil is to 
be formed in circuit with a source of heating 
Curret. 

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

ROBERT O. POAG. 
WIILLIAM W. KIRK. 

Witnesses: 
FRANCIs M. Cow GILL, 
MARGARET D. KENNEDY. 
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