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UNITED STATES

PATENT @EMCE@

REGINALD A. FESSENDEN, OF ALLEGIENY, PENNSYLVANIA, ASSIGNOR OF
ONE-IIALT TO GRANT McCARGO, OF PITTSBURG, PENNSYLVANTIA. .

INCANDESCENT LAMP

SPECIFICATION forming part of Letters Fatent No. 650,531, dated May R9, 1500.
Application filed August 25, 1809, Serfal Wo. 728,422, (Mo model.)

To all whom it nay concern:

Be it known that I, REGINALD A. FESSEN-
DEN, a citizen of the Uniled States, resid-
ing at Allegheny, in the county of Alleﬂheny

3 and State of Pennsylvania, have inveuted or
discovered certain new and useful Improve-
- ments in Incandescent Lamps, of which im-
provements the following is a specification.

The invention described herein relates to

10 certain improvenients in that class or kind
- of eleetric lamps forming the subject-matter
of an application, Serial No. 726,395, filed
August 7, 1809, The distinetive feature of
that kind of lamp consists.in the employment
15 of a pencil which is rendered incandescent
by the passage of an electric current, but re-
(uires a preliminary heating to renderitat all
conductive. After the pencil has been ren-
dered incandescent it can be maintained in
20 such condition by a current of comparatively-
“low potential. Such low-potential currents
would, however, act quite slowly in heating

- the pencil to incandescence.
One object of the present invention is to
25 provide for the use of a high-potential cur-
rent for heating the pencil to incandescence
and a low-potential current for maintaining
the incandescent condition, the change from
one current to the other being effected auto-
30 matieally, the automatic change of the cir-
cuit being controlled by or dependent upon
the conductivity of the pencil. As the con-
duectivity of the pencil inereases proportion-
ally to the increase in temperature, it is ob-
35 vious that more current would flow through
the pencil than is necessary to mmnfﬂm the

required incandescence.

It is a further object of the invention to

provide for the automatic regulation of the
40 current,

The invention is hereinafter more fnl]y de-
seribed and claimed.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a seec-

45 tional elevation of a lamp embodying my im-
provement. TI'igs. 2 and 3 are diagrammatic
views of the circuits for the high and low
currents and illustrative of the manner of
changing the eircuits and for regulating the

so flow of the eurrent.

In the practice of my invention the peneil

- -~

4, which is pwfelably formed of magnesia,
kaohn or other material requiring a prehnu-
nary heatmn' to render it conductive, is .
mounted on pins 1 1*, which are rotatable in 55
suitable bearings in the case or shell 3. The
pencil when f01 med of a material requiring
preheating may be preliminarily heated by a
lamp, or a conducting-path may be formed
along the pencil from terminal to terminal, 6o
as deseribed and claimed in an application,
Serial No. 728,423, of even date herewith, As
set forth in this application, a block 10 of
graphite or other conducting material neu-
tralizable at high temperatures is attached 65
to a carrier-block mounted on a threaded rod

8, by the rotation of which the graphite block

is caused to rub along the pencil, the pencil
being by preference rotated during the move-
ment of the bloek, thereby forming a strip or 70
coating of conducting material on the pencil
continuous from terminal to terminal. In
lieu of the construction of lamp thus gener-
ally stated the form of lamp set forth in-ap-
plication, Sevial No. 728,425, or any other suit- 55
able construction may be employed.

The terminals of the pencil are electrically
connected by wires 24 and 24* to contact-
springs 25 25% forming parts of a circuit-
changer, Thiscircuit-changer may be of any 8o
suitable construetion capable of being oper-
ated by a small electric mechanism. A desir-
able form of such eircuit-changer consists of
a eylinder 20, of insulating material, secured .
on the armature-shaft of an eleetric motor 29, 83
and having contact plates or bloeks 27 27* and
28 28", These plates or blocks are so con-
structed and arranged that in one position of
the cylinder 26 the plates 27 27* will electric-
ally connect the springs 25 25* with similar go
contact-springs 29 29%, and the plates 28 28°
will electrically connect spring contact-plates
30 30* with similar plates 31 31°, respectively,
and in the other position of the roller the
blocks or plz’mtes % 28" will electrically con- g5
nect the plates 25 25° Wlth the plates 30 30,
respectively,

In deseribing the operation of the lamp it
will be supposed that a eurrent of one hun-
dred volts issufficient for mmaintaining the de- 100
sived incandescence, and that the pencil has
hnon preliminarily heated or a conduecting-
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path formed along the same for the prelimi-

nary heating by the current, and that the sev-

eral parts are in the position shown in Figs.
1.and 2. The normalcurrent will flow along
wire 32, contact 30, plate 28, contact 31, wire
32* to coil 33 of the converter A, wire 34, con-
tact 31%, plate 28, contact 30°, wire 33, the
field of motor 29, and return-wire 36. The
converter is so constructed that a current of
a higher potential is induced in the coil 37.
The terminals of this coil are conneeted by
wires 38 and 39 to the contact-springs 29 297,
Ag these contacts are electrically conuected
by the plates 27 27 to the contacts 25 259,
which, as stated, are connected to the termi-
nals of the pencil, the induced or high poten-
tial current will flow through the preheated
pencilyor first through the eonducting-path
on the pencil and then through the penecil.
The field of the motor is so constructed as not

to be materially excited except by a current:

equal to the normal current supplied to the
lamp. Hence as long as the pencil presents
any considerable resistance the motor will
not be excited sufficiently to shift its arma-
ture 41 and the cylinder 26 against the ten-
sion of the spring 40, As soon as the resist-
ance of the pencil is reduced by the heating
of the same the motor will be excited aud the
armature-roller shifted to bring the plates 28
25* in contact with the springs 25 25* and 30
30%, thereby cutting out the converter and per-
mitting the normal current to flow through
the pencil. As the conductivity of the pen-
cil increases as its temperature is increased it
follows that more current would flow through,
thereby increasing the temperature and per-
mitting an additional flow of current. This
anomalous condition, however, can be pre-
vented by the interposition of suitable in-
ductances interposed in the circuit. The
motor itself forms an auntomatically-adjust-
able induectance to maintain a constant cur-
rent through the peneil.  As is well known,
the closure of the magnetic circuit or field by
the movement of the armature into aline-
ment with the poles of the motor will cause
an increass of inductance in the field of the
motor. This inductance increases propor-
tionally to the approach of the armature toa
position of alinement with the poles, so that
by properlyadjustingthespring40the amount
of current flowing through the peneil can be
made constant. : '
It will be readily understood that a suitably-

wound electromagnet of the ordinary form

and having its armature yieldingly held from
the poles of the magnet may be employed lor
controlling the eurrent to the pencil.

In theconstruction shown the axisof move-
ment of the armature is at right angles to the
longer magneticaxis of thearmature and also

“intersects the magnetie cirenit; but the in-

65

vention is not limited to such a specific ar-
rangement, asother constructions having the
axis of armature movement intersecting tho
magnetic circuit will readily suggest them-

selves to the 5o, v covcouwtG, Llence

sire to include within the scope of the claiis
any arrangement of the movable armature
wherein the axis ora prolongation of theaxis
will intersect the magnetie cirenit.

As regards that portion of the invention
set forth hegein relating fo the controlof the
current tothe pencil, theinvention is not lim-
ited to any specific construction of lamp and
shape or construction-of the pencil or body
to be heated by the current.

I am aware that an inductance has Dbeen
used in connection with arc-lamps, said in-
ductance being controlled in part bychanges
of the current in the circuif, of the lamp and
in part by the resistance in the arc due to the
movementof the pencils,and Tamalsoaware
that o resistance formed of exceedingly-fine
wire hias been arranged in series within in-
candescent lamps, said resistance being va-
riable through the heating effect of the cur-
reut. These constructions differ radically
from that employed by me, as in my im-
proved lamp the inductance mechanism is
controlled solely by the conductive or con-
tinuance pencil for blower, and the adjust-
ment of the inductance for varying eurrents
is effected through a mechanical shifting of
the parts of the inductance mechanism, such
movement Leing effected and controlled by
the eurrent in the circuit.

I claim hercin as iy invention— ,

1. In an incandescent lamp, the eombina-
tion of a pencil, two cireunits, one of said cir-
cuits carrying normally a current of rela-
tively-higher potential than that carried by

the other circuit, and an auntomatic eirenit-

changer for connecting the terminals of said
pencil to said circuits in succession, substan-
tially as set forth.

2. In an ineandescent lamp, the combina-
tion of a peneil, a circuit for normal currents,
a cireuit for eurrents of higher potential than
the normal circuit and a circuit-changer for
connecting the terminals of the pencil with
said eireuitsinsuccession,the operation of the
circuit-changer being controlled by changes of
conductivity of the peneil, substantially ag
set forth.

3. In an incandescent lamp, the combina-
tion of a pencil, & feed-circuit for normal cur-
rents, a converter, an automatic ecircuit-
changer adapted in one position to connect
the terminals of the exciting portion of the

converter with said eirecuit and the other ter-

niinals of the converter with the pencil and
in the other position to connect the feed-cir-
cuit to the terminals of the pencil, substan-
tially as get forth.

4. In an incandescent lamp, the combina-
tion of a pencil, a feed-cirenit, a motor in-
cluded in said eircuit, a converter and a cir-
cuit-changeroperated Ly the motorand adapt-
ed in one position to connect the feed-cireuit
to the torminals of the execiting portion of the
econverior and the terminals of the excited
portion of the converter to the pencil and in
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its other position to connect the feed-cirenit
direct to the terminals of the pencil, substan-
tially as set forth.

5. In an incandescent lamp, the combina-
tion of a pencil or body capable of being heated
by an electric current, an electromagnet in
series in the circuit of the pencil or body, and
an armature movable by the magnet and in
accordance with the degree of excitation of
the latter, whereby the current is controlled
by the relative positions of the armature and
the poles of the magnet, said armature being
so arranged that a line coinciding with its
axis of movement will intersect the magnetic
circuit, substantially as set forth.

6. In an ineandescent lamp, the combina-
tion of a pencilor body capable of being heated
by an electric current, an electromagnet in
series in the circuit of the pencil or body and
an armature movable by the magnet and in
accordance with the degree of excitation of

7 thelatter,whereby the current is controlled by

the relative positions of the armature and the
poles of the magnet, the armature having its
axis of movement at an angle to its longer
magnetic axis, substantially as get forth.

7. In an incandescent lamp, the combina-
tion of a pencil or body capable of beingheated
by an electric current, a circuit for normal
currents, a circuit for currents of a potential
different from that of the normal currents,
a motor connected in series in the circuit for
normal currents and a circuit-changer oper-
ated by the motor and adapted to connect the
pencil-terminals with said circuits in succes-
sion whereby said motor operates to eontrol
the current in the normal cireuit, substan-
tially as set forth.

In testimony whereof I have hereunto set
my hand.

REGINALD A. FESSENDEN.

Witnesses:

DARWIN S. WOLCOTIT, ~
M. S. MURPHY.
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