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COMPLETE SPECIFICATION.
Improvements in Electric In'candeseent Lamps.

I, RLGI\*UD Ausrey FESSENDEN, Engineer, residing at Lafayette Street, City

“of Allegheny County of Allegheny State of Pennsylvania, United Stafes of

America, do hereby declare the nature of this invention and in what manner
the same is to be performed tc be paltlcularly described and ascertained in and
by the following statement :—

The invention described herein relates to certam improvements in that class or
kind of incandescent lamps known as the “ Nernst ” lamp, in which is used a rod or:
vencil formed of a material capable of serving as.an electric conductor only when
{wated This form of lamp has nevér come into practical commercial use on
account of the difliculty experienced and the delay involved in the ]uellmmmv
heating of the rod or pencil.

The object of the present invention is to provide for the pmct]cal instantaneous
heating of the pencil, the heating and the closing of the controlling switch being
nearly simultaneous, as the heating is effected by the current employed for
rendering the penctl incandescent.

The invention is hercinafter more fully described and claimed.

In the accompanying drawings, forming a part of this specification, Figure 1
is a sectional elevation of my improved lanip. Iigure 2 is a similar view taken
on a plane at right angles to the plane of section of Figure 1; and Figure 3 is a
detail view, on an enlarged scale, of the red or peneil.

In the plactme of my invention a shaft 1 is mounted in suitable bearings 2 in the
sides of the supporting or protecting shell, which is preferably made approxi-
mately hemispherical and has its inner surface highly polished, so as to form a
reflecting surface. On the shaft 1 is secured a disc 4, formed of insulating
material, and fo the disc are attached arms 5, which projéct radially therefrom.
To the outer ends of these arms are detachab]v secured contact pieces 6, having
one end embedded in or electrically connected to the pencil 7, formed of magnesm
or kaolin or other material which is a mon-conductor when cold but will when
heated become a good conductor for eleciricity. As shown by Flgme 3, the contact
pieces 6 are made, preferably, in the form of flat stéips, preferab]v of phtx num or
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nickel and of a width approximately equal to the width or diameter of the pencil 7,
which may be either round, square, or other shape in cross section. These strips
are embedded in the ends of the pencil, so that their edges will be flush with the
surface of the pencil; but by the rotation of the shaft the pencil is caused to
pass between blocks 8, formed of graphite or other conducting material, held
such relation to the path of movement of thee pencil that the blocks will rub along
the sides of the pencil and make a deposit from end to end thereof, These blocks 8
may be held by any suitable means in proper relation to the path of movement of
the pencil, so that they will rub sufficiently hard thereon to deposit a film, as
described. A convenient means for supporting these blocks in proper relation to
the path of movement of the peneil consist of spring plates 9, secured at one end
to the shell or case 3 and having the blocks 8 attached to their outer ends. Care
should be taken that the blocks 8 should be so arranged with relation to the path
of movement of the pencil and the manner in which the contact pieces are secured
thereto that a deposit of graphite will be made on the exposed edges of the contact
plates and will be continuous therefrom along the pencil from one plate to the
other, thereby forming -a conductor along the sides of the pencil. The arms 5
are electrically connected by means of wires 10 or in any other suitable manner
to the spring contact plates 11, which are mounted upon disc 12, formed of
insulating material and secured to the shaft 1. On blocks 13 of insulating
material are attached spring plates 14, to which are connected the feed con-
ductors 15.. The blocks 13 are secured on the case or shell 3 in such position
that the contact plates 14 will lie in the path of movement of the plates 11 when
shifted by the rotation of the shaft 1.

The pencil having been properly attached to the arms 5, shaft 1 is rotated by
the knobs 16 on the ends of the shaft, so as to eause the pencil to pass between
the rubbing blocks 8, and thereby form one or more continuous conducting stiips
or films along the sides of the pencil. As the rotation of the shaft continues the
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contact plates 11 are brought into electrical contact with the plates 14, thereby -

closing the electric circuit, so that a current will pass to the arms 5 and contact
plates 6 and thence along the conducting strips or films on the pencil. By the
action of this currvent the pencil will be brought to a sufficiently: high heat to
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render it conducting, so that the current passing through the pencil will heat the. —

same to a sufficiently high temperature to render it incandescent..
" In order that the whole of the current may be utilized for rendering the
pencil-incandescent and maintaining it in such condition, the film or path of
conducting material along the pencil should be rendered practically neutral or
ineffective as a conductor so soon as the pencil has become sufficiently heated 10
become conductive. -To this end the film or path may be formed of a material,
such as graphite, which will be burned or destroyed by the heat of the pencil,
_or of a material, such as manganese peroxide, which is rendered non-conductive at
high temperatures. Under the term “conductor neutralizable at high tempera-
tures ” as herein eniployed is included any form or construction of conductor con-
necling the terminals of the pencil and arranged in such relation to the pencil as
to be effective to heat the latter to a conducting temperature, but capable of being
rendered neutral or ineffective as regards its conducting qualities so soon as the
pencil has attained a conductive condition. This neutrality or ineffective condition
may he produced by a diversion of the current, a rupturé or destruction of the
conductor, or the conducting quality of the conductor may be destroyed.

‘While T have shown and deecribed with a considerable degree of particularity
devices for supporting the pencil, for applying a neutralizable strip or film of
conducting material along the pencil, and for controlling the electric circuit,
the invention as regards the broad terms of the-claims is not limited to such
construction, as I consider any means which would suggest themselves to those
skilled in the art for applying a eonductor to the pencil in such manner as to form a
continuous neutralizable path for the electric current from one terminal thereof to
the other as within the scope of this invention.
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Having now particularly described and ascertained the nature of my said

invention and in what manner the same is to be performed, I declare that what
" I claim is:— ‘

~

1. In an incandescent lamp, the combination of a pencil or rod formed of a
material non-conductive at low temperatures but conductive at high temperatures,
terminals formed of conducting material, a conductor ncutralizable at high
temperatures for connecting the terminals and arranged in such relation to the
pencil or rod as to heat the rod on the passage of a current to a conducting tem-
perature and mechanism for renewing said conductor from time to time, sub-
10 stantially as set forth. :

2. In an incandescent lamp, the combination of a pencil or rod formed of a
matlerial non-conductive at low temperatures but conductive at high temperatures,
terminals formed of conducting materials and mechanism for connecting the
terminals of the pencil by a conductor neuiralizable at high temperatures, the
15 conduector being arranged in such relation to the pencil or rod as to heal the same

on the passage of a current to a conductive temperature, substantially .as set forth.

3. In an incandescent lamp, the combination of a pencil or rod formed of a
madterial non-conductive at Jow temperatures, but conductive at high temperatures,
terminals formed of conducting material, a switch controlling the circuit of the
20 pencil and means operated by such switch, for connecting the terminals of the
pencil by a conductor neutralized at high temperatures, the conductor being
arranged in such relation to the pencil or rod as to heat the same on a passage
of a current to a conducting temperature, substantially as sot forth.
4. In an incandescent lamp, the combination of a pencil or rod formed of a
25 material non-conductive at low temperatures, but conductive at high temperatures,’
terminals for said rod or pencil formed of conducting material and mechanism for
applying to the rod or penecil a strip or film of conducting material extending
from terminal to terminal, said sirip or film being neutralizable at high tempera-
tures, substantially as set forth. : _
30 5. In an incandescent lamp, the combination of a pencil or rod formed of a
material non-conduective at low temperatures, but conductive at high temperatures,

2 holder for a conducting material neutralizable at high temperatures, and means

for. effecting such a movement of one of said parts on the other as to form a strip
. or film of conducting material on the pencil, substantially as set forth.

6. In an incandescent lamp, the combination of a rotatable shaft provided with
radially projecting arms, a rod or pencil formed of a material non-conductive at
low temperature but conductive at high temperature, a holder for a conducting
material neutralizable at high temperatures, and means for rotating the shaft,

thereby causing'the pencil or rod to rub along the conducting material, sub-
40 stantially as set forth.

Dated this 6th day of March 1900.

CARPMAEL & Co.,
Agents for the Applicant.

Redbill: Printed for Her Majesty’s Stationery Office, by Maleomson & Co., Ltd.—1900.
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