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To all whom it may cOnceri: _
Be it known that I, HENRY NOEL POTTER,

a citizen of the United States of America, and

a resident of Goéttingen, Germany, have in-
vented certain new and useful Improvements
in Heater Cut-Outs for Electric Lamps, of
which the following is a specification.

The invention relates to the class of device
employed for cutting out of circuit the elec-
tric heating device employed for heating the
olowers of electric lamps to conducting tem-
perature; and the object of the invention is
to provide a simple and efficient device for
automatically effecting this result.

In another application I have described a
special form of ballast or steadying resistance
to be employed in series with the glower of
this form of lamp. This ballast device con-

~ sists of a strip or wire of iron inclosed in an
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atmosphere of inert gas—such, for instance,
as hydrogen—and my present invention re-
lates particularly to the utilization of this
form of ballast device for operating an auto-
matic cut-out for the heater-circuit; but cer-
tain features of the invention have a wider
application. -

The ballast-wire usually consists of a com-
paratively short length of iron wire; but the
length varies according to the purposes Or
characteristics nf the lamp with which it is to
be employed—say from an inch to ten or

twelve inches,according to the circumstances. |
This wire when current is traversing the

glower is heated to a red or dull-red temper-
ature and when so heated expands somewhat
in length. I make use of this expansion to
operate a circuit-breaker through which the
cireuit to the heater is closed when the glower
is not in operation. Various different forms
of circuit-breakers thus operated may be em-
ployed. | |
In Figure 1 of the drawings I have 1llus-
trated one form, and in Fig. 2 a modification,
of the invention. o o
Referring to the drawings, Grepresents the
glower of a lamp of the character referred to,
composed of the rare earths suitably prepared
and formed into a proper shape. The glower

is a non-conductor of electricity when cold
and a conductor when heated to the proper

temperatuare.

The preliminary heatis given

| to the glower by means of an electric heating

device—such, for instance, as that shown ab
A in the drawings. The heater, here shown
diagrammatically, comprises a length of con-
ductor, usually of platinum,arranged in prox-

electric carrent. The heat necessary for ren-
dering the glower conductive is imparted

thereto from the glower; but when the heater

has been rendered conductive it is desirable
that the heater be cut out of the circuit, 80
that energy will no longer be wasted in con-
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' imity to the glower and designed to be raised -
' to a high temperature by the passage of an
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tinuing to operate the heater. Moreover, con- 65

tinuousoperation of the heater would soon de-

stroy it.
In series with the glower is connected the
balancing or current-restraining device B,

consisting of a strip of iron, usually in the

form of wive, as shown at b, which is sealed
in a tube b’, formed of glass or other suitable
material. The ends of theiron wire are usu-
ally connected to short platinum leading-in

wires ¢, by means of which connections are

made to the work-circuit. The wire b is
stretched tightly between the two leading-in
wires or between insulated supports d, car-
ried within the tube. A contact-arm e and
a contact-point ¢’ therefor are also contained
within the tube. When the wire 0 is cold
and occupies a straight line between 1ts sup-
ports, the arm e is in contact with 1ts point
¢'. When, however, theiron wireisexpanded
by heat by the passage of current there-
through, the arm e moves automatically away
from its contact-point.
plished by a spring or equivalent device 7,
tending to draw the arm away from the point.
This tendency, however, is opposed by con-

‘nection ¢ from the iron wire to the arm e.

This connection is made by either anon-con-
ducting material or a piece of wire having an
insulated point within its length, so that the
current will not traverseit. When thelamp
is not in use, the arm e is drawn against the

‘point ¢ by reason of the connection g; but

when the iron wire has been expanded the
spring fwithdraws the arm from the point, and
thus interrupts the circuit connections there-
through. One end of the arm ¢ is connected

| with the terminal of the balancing-wire b

This may be accom-

75

80

e

95

10C




10

15

20

25

~ lated at the necessary points.

30

35

40

45

50

either within or outside of the tube. A con-
ductor 3 connects this terminal with one side
1 of the main circuit. "The contact-point &
1s connected by conductor 4 with one termi-
nal of the heating-conductor A, and the other
terminal of the heating-conductor is connect-
ed by a conductor 5 with the other side 2 of
the main circuit.

The balancing-conductor and the circuit-
breaker are both included in the inclosing
tube &', a suitable leading-in wire 6% leading
throucrh the wall of the tube to the contact-
point ¢'.  The tube is filled with an inert at-
mosphere—such, for instance, as hydrogen—
the pressure of which may be varied accord-
ing to circumstances. Usually I employ a
pressure about equal to atmospherie pres-
sure. DBy reason of thisinert atmosphere the
contact-points will not be oxidized or deterio-
rated, and therefore they may be of other ma-
terial than platinum. " Inclosing the contacts
also serves to keep them free from dust and
dirt and mechanical injury.

In Fig. 2 I have illustrated a modification
of the device in which the motion is trans-
mitted to the arm e through a lever ¢*, car-
ried jby a frame €3, of non-conducting mate-
rial or of suitable conducting material insu-
The lever ¢
1s pivoted to the frame ¢° and connected at
one end to the iron wire b6, and at its other
end 1t carries rigidly the end of the arm e
which is remote from the contact-pointe’. A
small spring & normally tends to draw the
arm away from its contact-point; but it is
held against that point so long as no current
is traversing the wire b by the tension of that
wire. When, however, the wire bis expanded
by heat, the spring & moves the arm e away
from 1ts contact-point ¢, and thus breaks the
¢ircuit.

1 make no claim, broadly, herein to the
utilization of the energy expended in the bal-
last-conductor for the purpose of breaking the
heater-circuit, but have made such broad in-
vention the subject-matter of another appli-
cation, filed the 2d day of September, 1899,
Serial No. 729,277.

I claim as my invention—

1. The combination of an electric-lamp |

< 721,602

| glower which is a non-conductor when cold

and a conductor when heated, an electric
heater therefor, a balancing device included
in series with the glower, a cut-out for the
heater consisting of two contact-points nor-
mally in contact with each other, means tend-
ing to separate such points and a mechanical
connection with one of said points for sepa-
rating the points upon the expansion of the
said balancing device.

2. The combination with a lamp - glower
composed of material which is a non - c¢on-
ductor when cold and a conductor when hot
and a balancing-conductorin series therewith,
consisting of an iron wire inclosed within an
air-tight case containing an inert atmosphere,

- acircuit-controlleralsocontained within such

case and mechanically operated by the ex-
pansion of the said iron wire and a heater for
sald glower having 1ts circuit connections
1;111'01,1;.{11 said circuit-controller.

. The combination of an air-tight inclos-

ing frlobe, an iron ballast device f01 electrie
lamps inclosed therein, and a circuit maker
and breaker alsoinclosed therein and having
a mechanical connection with said ballast de-
vice whereby the expansion and contraction of
the ballast deviece operate smd circuit maker
and breaker.
- 4, T'he combination of an electric-lamp
glower, a ballast-wire of soft iron in series
therewith, a heater-circuit in shunt around
the glower and the ballast-wire and a circuit
making and breaking device for the heater-
circuit mechanically operated by the expan-
sion and contraction of the ballast-wire, sub-
stantially as described.

5. A combined steadying and circuit-con-
trolling device for electric lamps ceonsisting
of a baliast-wire, a frame for supporting the
same, contact-points carried by said frame
and connections from said ballast-wire to one
of the contacts of said circuit-controlling de-
vice for operating the latter by the expansion
and contraction of the ballast-wire.

HENRY NOEL POTTER.

Witnesses:
KIRKE LATHROP,
W. K. ANDERSON.
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