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UNITED STATES

PAaTENT OFFICE.

HENRY D. BURNETT, OF LYNN, AND SAMUEL E. DOANE, OF SWAMPSCOTT,
MASSACHUSETTS, ASSIGNORS TO THE GENERAL ELECTRIC COMPANY, OF

NEW YORK.

APPARATUS FOR TREAT!NG' FILAMENTS FOR INCANDESCENT ELECTRIC LAMbPS_.

SPECIFICATION forming part of Letters Patént No. 508,678, dated November 14, 1893,
Application filed August 23,1893, Serial No. 483,795. - (No model.)

To all whom it may concern: -

Be it known that we, HENRY D. BURNETT, |

residing at Lynn, and SAMUEL E. DOANE,
residing at Swampscott, in the ecounty of Es-
5 sex and State of Massachusetts, citizens of
the United. States, haveinvented certain new
and useful Improvements in Apparatus for
Treating Filamentsfor Inecandescent Electrie
Lamps, of which the following is a specifica-
10 tion. N :
Ourinventionrelates to the manufacture of
filaments for incandesecent electriclamps, and
its object is to produce large quantities of
filaments all having the same electrical re-
15 sistances.
In the process of depositing carbon upon in-
candescent electric lamp filaments by electri-
" cally heating them in a hydrocarbon fluid, it
is necessary that the deposit be stopped at a
20 eertain point,in order that the potential nec-
essary to bring each finished lamp to agiven
candle power, may be the same with all the
lamps. There are practically two methodsin
use at the present time, one being known as
25 thehot resistance method, and the other as
the cold resistance method. - 'We regard the
former as preferable, sincethe hot resistance
is the important factor in determining. the:
voltage to which the finished lamp will run,
30 and furthermore, the ratio between the hot
and the cold resistance of different lamps is
not the same, although they may have been
made by similar methods, from the same ma-
terial, and of the same size. _
In carrying out the hot resistance method,
two ways may be followed. The current may
be kept at a constant potential, cutting off:
when a certain current strength is reached;
or it may be kept ata constant strength, cut-’
40 ting off when it reaches a certain potential,_
The former method isthe one most generally
used, and the operation of the apparatus has
. been controlled by automatically opening the
. circuit when the resistance of the filament
45 has reached agiven point. Variations in the

35

potential or the current have been avoided

. by placing the filament and the standard or’
fixed resistance in parallel circuits, and in-
cluding the circuit controller in both circuits,
5080 that its action is due to the balaneing or

-tion of the same.
_circuits, and Fig. 6 is a diagram of a testing
“cirenit. 6

overbalancing of the currents in the two
branches.
" The apparatus which we have invented is
designed to carry out this latter process, and
it consists in certain details of construction 53
and arrangement as hereinafter set forthand
particalarly pointed out in the claims.

In tho acecompanying drawings, Figure 1 is
a plan view of our circunit controller. Fig. 2
is a perspective view of the armature thereof 6o
and its connections. Fig. 3 is an edge view
of an armature disk. Fig. 4 is a side eleva-
Fig. 5 is a diagram of the

. Let A represent a generator of alternating
electric currents, feeding a transformer B, the

“secondary of which is connected in a closed
-cirenit with the filament C to be treated. A~

double pole switeh D controls this eircuit. 70

.Thecurrent from the secondary flows through

a rheostat E to the point # where it divides,
one branch leading to a rheostat F and the

other to the filament C.- The filament is

shown as connected with contacts c onan in- y3

-sulating stopper ¢, which closes the mouth of

the jar G containing a hydrocarbon fluid.
The terminals of the line are on-a plug ¢*

‘which is adapted:to enter between the con-

tacts ¢. . The branch circuit containing the 8o
rheostat F also includes one or more helices
or coils of a eirecuit controller H, which has
other coils opposed thereto, and in circuit
with the filament C. The armature of this
circnit controller is arranged to close aswitch 8y
I controlling a circuit from a battery K
through an electromagnet I, which, when en-
ergized attracts the armature, [, and releases
the switch lever M. A spring N pulls the
switch open and thereby opens the branch go
ciréuit containing the filament.. A keyI’en-
ables the battery eircuit to be closed at will
when desired. Byreason of the opposing at-
traction of the eoils of the circuit closer, the
movement of its armature depends not upon g5
an absolute current strength, but upon a

-given ratio of current strength in the two

branch eireuits containing the opposing eoils;
while the resistance to which the filament is

treated depends upon the ratio between the 100
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current and the potential, since the armature

is adjusted to move when the resistance of-

the filament ¢ircuit hasbeen reduced to a pre-
determined point,irrespective of the absolute
current strength in the system. In other
words, the only absolute element is the re-
sistance I, to which the resistance of the fila-
ment must have a certain ratio in order to
permit a sufficient flow of current in the fila-
ment circuit to render the magnetic field of
the filament circuit coils strong enough to
overbalance the field of the opposing coils
and this ratio of magnetizing effect is inde-
pendent of any absolute current strength or
potential. In order to limit the increase of
current which flows through the filament as
its resistance decreases when undergoing
treatment, the rheostat E is placed in series
with the two branch circuits. For the best
conditien of working the current flowing
through the filament must not be allowed to
increase proportionately to its deereasing re-
sistance, and the function of the rheostat E
is to oppose more and more the flow of currént
as it tends to increase, due to the decrease of
resistance in the filament undergoing treat-
ment. But toobtain areasonably rapid depo-
sition of carbon upon the filament it is nec-
essary that it should have a rather high tem-
perature during treatment. If the potential
i3 sufficient at the start to raise the fila-

" ment to incandescence and no resistance is
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in circuit the filament is very liable to be de-
stroyed, owing to the enormous inerease of
current as the resistance falls. If the po-
tential at the start is sufficient to raise the
filament to inecandescence, with no resistance
in eireuit,and the potential is then gradually
automatically reduced during the treatment
of the filament it will be required to employ
mechanically moving parts somewhat diffi-
cult of regulation. A rheostat used in the
manner described, and properly adjusted in

amount to the kind of filament undergoing |

treatment, so limits the current low thatthe
temperature of the filament is maintained at
that degree of heat which is proper for the
treatment, and it acts to prevent an abnor-
mal change of temperature.
is placed in the common circuit leading
through the filament and the rheostat I in
order that any change may correspondingly
affect both cirenits. The increase of current
in the filament following the decrease in its
resistance depends upon the relative adjust-
ment of the rheostats E and F, these being
relatively adjusted in acecordance with the
character of filament to betreated. Thus,in
the case of high resistance filaments, the
rheostat ¥ will be high relative to that of E
and in the case of coarse filaments, such as
used in series incandescent lamps, or low
voltage lamps, the rheostats E and F would
both be lowered in value and their relative
difference be less than in the former case.

It isof eourse understood that a device hav-
ing self-induction may be used in place of a

This rheostat E .
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rlieostat, providing altérnating currents are
used. Tt is preferable, however, to in all
cases use non-inductive resistance, which will
make the apparatus adaptable for either di-
rect, alternating or pulsating currents.

Our improved circuit controller is shown in
Figs. 1, 2,3 and 4. 1t has a slate base O, on
which are mounted the coils H’, H? T3 HY
the first two being in the rheostat circuit and
the other two in the filament circuit. The
coils are made up’of copper wire, the size of
which depends upon the general class of
lamps for which they are designed. Wire
.025 of an inch in diameter has been found
about right for one hundred to one hundred
and ten volt sixteen candle power lamps. Be-
tween the coils mounted as shown, is an ar-
mature composed of asupporting beam A piv-
oted, preferably on jeweled bearings in a dou-
ble armed bracket A'. At each end of the
beam is a pair of iron disks h? each disk be-
ing directly opposite to one of the four coils.
The disks are each eomposed of two platesof
thin soft iron corrugated asshown, and placed
with the corrugationsat rightangles. Ineach
disk are four radial saw-cuts, extending pref-
erably nearly to the center,and spaced about
hinety degrees apart. The cuts are so ar-
ranged that when the two plates are put to-
gother, the cuts in one stand about midway
of the cuts in the other. The plates are well
shellacked on the sides which face each other,
and after being screwed or otherwise fastened
togéther, they are baked, which hardens this

shellac and secures the plates strongly to’

each other. 'The cuts preveut eddy currents,
i’m({l the whole struetiire is very rigid and
ight.

Pivoted concentrically with and preferably
below the beam % is a bar P, at each end of
which is an arm p extending upwardly into
the path of movement of the disks 1% one
arin one side and the other on the otherside.
These arms serve ag stops ta limit the move-
ment of the beam % toward the coils in the
rheostat cireuit. . A serew P’ working in nuts
p"on the base O éngages with the bar P,and
serves to adjust the position of the stops. A
spring P?*may be used to keep the bar pressed
against the end of the screw.

Fastened to an uprighton the baris a piece
of insulation Q to each side of which are at-
tached the metallic terminals 7, one of which
is yielding so as to be brought in contact
with the other terminal and close the battery
eircuit, when struck by the armature.

In order to adjust the system to a standard,
we provide a rheostat R, which is set at the
amount of resistance which the hot filament
should have when fully treated. A small aux-
iliary rheostat R’ is connected with the rheo-
stat R, and is shunted by a. switech S. The
rheostat R’ represents the greatest allowable
variation in the resistance of the finished fila-
ment, say one half an ohm. . -

- The rheostats E, F, aré roughly adjusted

with reference to each other for the given
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filament. -The rheostat R is now connected
into the.filament cireuit, the switch 8 being
closed to cut out the small rheostat R’. The

\

stops p are now adjusted by means of the.

serew P’ until the armature lever h-is at-
tracted by the filament circuit coils H3, H?,
closing the battery cirenit and breakmw the
filament circuit, as before described. As the
armature approaehes these coils its motion is
accelerated, owing to the increasing strength

of the field, the effect being to give the arma-. |

ture a quick decided movement. Theswitch
S is now opened, thus interposing the auxil-

iary rheostat -R’ in series with rheostat R.

The switch M is now closéd again, and if the

.armature h now closes the switch I, the stops
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p must be further adjusted until the opera-

“tion of the armature will not take place with

the auxiliary rheostat in circuit.
It is obvious that instead of having the re-

sistance of the rheostat R exaectly that of . the.

finished filament, it canbe made less or greater
and the windings of one or more of the coils
changed so that then magnetic effect is va-
ried accordmoly

Having thus deseribed our invention, what.

we clalm and wish to protect byLetters Patent
of the Umted States, is—

1. The combination with a suitable source
of current, of two parallel circuits, one con-
taining a known resistance and the.other a
lamp filament surrounded with a hydrocarbon
fluid, a circuit controller having opposing coils
included respectively in the two circuits, and

a non-inductive resistance in.series with both.

cireuits, substantially as described.

2. - The combination with a suitable source
of current, of two parallel cireuits one con-
taining a known resistance, and the other a
lamp filament and a switeh, an electromagnet
adapted to operate said switch, a battery in
cirenit with said magnet, and a device con-
trolling the battery-circuit and having oppos-
ing coils included respectively in the two par-
allel circuits, substantially as described.

3. A circuit controller responsive to the
change in the ratio of current strengthintwo
parallel eircuits, eonsisting of opposing coils
included respectively in said ecircuits, and an
armature free to vibrate between them, com-
prising corrugated sheet iron disks, substan-

_ tlally as described.

.The combination with the opposing coils
of an armature comprising a beam carrying
at each end two parallel disks of eorrugated
sheet iron, substantially as described.

5. The combination with the opposing eoils,
of an armature comprising a beam carrying
at each end a disk of soft iron composed of
two corrugated plates, placed with the cor-
rugations at right angles, substantially as
deseubed

6. The combination with the. opposmvcoﬂs,
of an armature comprising a beam carrying
at each end a disk of soft iron, composed of

two corr uwated plates each containing radial k

saw cuts, substantlally as deseribed,

7. T_he combination with the opposing coils,
of an armature comprising a beam carrying
at each end a disk, composed of two corru-
gated iron plates, secured together by baked
shellac, substantially as de_cubed

70

8. In a eirenit controller, the combination

with the pivoted armature, of a bar pivoted
concentrically therewith and. provided with
arms .extending on both sides of the arma-
ture, and means for adjusting said bar, sub-
stantially as described.

9. In a cireuit controller, the combination
with the pivoted armature, of a bar pivoted
concentrically therewith and provided with

an arm at each end extending into the path

of movement of the armature, and a screw for
moving said bar, substantially as deseribed.
10.. In a cireuit controller, the combination

‘with a pivoted armature, of a bar pivoted

concentrically therewith and. having arms

serving as stops to limit the movement of

said armature, and an upright on said bar

carrying contacts adapted to be_ closed by

said armature, substantially as described.
11. The combination with a system of par-

-allel circuits for treating the filament for an.
‘incandescent lamp, of means for standardiz-
‘ing the system, comprising a rheostat to be
-substituted for the filamént,
‘iary rheostat adapted to be mcluded in se-
‘ries with the other rheostat,said second rheo-
‘stathaving aresistance equal to the allowable
_variation in the resistance of the finished fila-
‘ment, substantially as described.

and an auxil-

. 12..The combination in an apparatus for
the automatic treatment of incandescent
lamp filaments to bring them to a definite
resistance, of a divided elrcult one branch of
which includes the filament to be treated
and the other a selected resistance, a resist-
ance, or its equivalent, in a circuit common
to both branch circuits, and a cut-out appa-
ratus for stopping the treatment.controlled
by the relative flow of currentin the branches
of - said divided circuit.

138. The combination with a suitable source
of current,of a divided circuit one branch of
which 1ncludes a known resistance and the
other the lamp filament and a switch, an elec-
tro-magnet adapted to operate said sw1tch a
separate circuit. including the coils of said
magnet and a current source, and a device
controlhnw said separate circuit responsive to
the cuments flowing in both branches of said
divided circuit, substanma,lly as described.

In witness whereof we have. hereunto set
our hands this 21st day of August, 1893.

HENRY D. BURNETT.
SAMUEL E. DOANE.

. Witnesses: _
- JOHN W. GIBBONEY,
BENJAMIN B. HULL.
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