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10 all whom it may concern:

Beit knownthat I, MARSHALL W. HANKS, a
citizen of the United States, residing at Pitts-
burg, in the connty of Allegheny and State of

5 Pennsylvania, haveinvented anewanduseful
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Improvementin Electric-Lighting Apparatus,
of which the following is a speci watmn

My invention 1e1&tes to the class.of elec-.
trie-lighting apparatus in which the lumi-
nant or glower 1s composed of a material
“which 1s a non-conductor when cold and re-

quires to be heated in order to become a con-
ductor. Such luminants are composed of a
rare earth or a mixture of rare earths.

convenient and e
ing the glowers and other necessary parts of
‘the &pparatus and for formingconvenient de-
tachable circuit connections therewith.

The invention consists generally in im-
provements in the construction of the sup-
porting device for the glowers andin the ar-

rangement of the heatmn‘ device for brin ging

the ﬂ‘low ers to a cond uctmn' temperature, and
also in the disposition of steadying resist-
ances or balance-colls for preventing the glow-
ers fromreceiving an excessive current when
in onemtmn, and other details which will be
described in 00nnect10n mth the aecompany-
ing drawings.

| 1'1:1 the dmwmﬂs [igurelisa dmﬂ‘l am show-
ing the ﬂ'enelal 011011113 connectlons Fig. 2
is a side view of the glowers and the Support-
ing structure for the glowers, heating-coils,
and steadying resistances. [Kig. 3 is another
side view of the same, and I‘lrrs 4 and 5 illus-
trate details.

- Referring to the figures, A represents a Suit-
able source of electuc currents from which
conductors 1 and 2 are led. - The glowers of
the lamp are represented at G, and the heat-

ing-conductor for raising them to the con-

dueting temperature is shown at H. The ¢ir-
eult through the heating-conductor 1s from
the conductor 1, through any sultable form
of circuit-closing device a’, by way of wire 6,
to the contact b which is deswned to make
electrical connectmn with the past c'. A re-
sistance or reactive coil D may be incladed
in the conductor 6,

| ¢ a, conductor 7 leads to one terminal of the

heating-coil H, the other terminal of which
is connected by a conductor 8 with the con-
tact-post ¢®. From this binding-post the cir-
cuit connections are continued through a cor-

responding contact 0% of conductor 9 to one

contact-plate e’ of a circuit-controller H. The

remaining plate e® of this circuit-controller
18 connected by the conductor 11 with the

main circuit-conductor 2.. When, therefore,

the switech a’ is closed, the circuit is com-
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pleted through the heating-conductor I, and

thus the wlowew are 1alsed to their eonduct—

ing tempemtme
- "The object of my invention is to provide a |

Tective means for support- |

"The circuits of the glowers are from the
conductor 1 by way of conductor 12, switch a?,

contact 6% contact-post ¢?, and thence through'

the several conductors ¢ e ¢, which are re-
spectively connected with the terminals of

the respective glowers ( G. 'T'he remaining.

terminals of these glowers are connected by
conductors f f, &e., with binding-posts g g,
from which conductms lead, respectively, to

the terminals of steadying resistances & k&,

which are interposed in the circuits to pre-

vent the flow of an excessive current through

the glowers when they are heated to their con-
duetmﬂ' temperature. The steadying resist-
ances are of such composition and construe-
tion as to prevent an undue increase of cur-
rent when the resistance of the glowers is de-
creased by the heat developed therein.
remaining terminals of the steadying re-
sistances are connected with a conductor
14, which leads to a binding-post ¢*. From

this binding-post connections are continued
through contaect 6!, the solenoid e® of the cir-

cuit-controller I, and thence by way of con-
ductor15 to the main conductor 2. The parts
are so adjusted that when current is flowing
through one or more of the glowers, the num-
ber being predetermined, the circuit-control-
ler will be operated to separate the contact-
plates ¢’ and ¢® in any suitable manner, and
thusinterrupt the heater-circuit, inasmuch as
it is thennolongerrequired tobeinoperation.

Heretofore it has been proposed to so locate
the steadying-coils & that circuit connections
would have to be made and broken between
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From the contact-post | the respective steadying-coils and a remov- 100
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able portion of the lamp carrying the glowers
whenever the glowers were removed. 1I.lo-
cate the steadying-coils upon a portion of the

lamp which carries the glowers themselves,

sOo that the number of circuits which i1t is nec-
essary to break when the ﬂ*lowers of a multi-

ple-g olower lamp are to be removed 1S much
lessened. In carrying out this part of my in-

-vention I locate the glowers upon or near to

the face of a plate M, Figs. 2, 3, and 5, and

-~ there 1s secured to this plate in any conven-
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ient mannera plate M', which carries the bind-
ing-posts ¢, ¢*, 3, and ¢* and also the bind-
Ing-posts g q

In Fig. 1 I have for the purposes of the dia-
gram 1'ep1'esented the plate M’ in two posi-
tions, so as to better show the circuit connec-
tions.
gether in any convenient manner. I have
shown them as connected by a bridge-piece
m, and the entire structure may be of porce-
lain or other suitable insulating material.
The heating-conductor H is located upon the
surface of the plate M, Fig. 3, in proximity to
the glowers. I usua,lly form upon the sur-
face of the plate M longitudinal ribs n and
arrange the heating-conductor II in loops
about these lugs, as shown, for instance, in
Fig. 5. - The lugs or ribs prevent the convo-
lutions of the heating-conductor from coming
in confact with each other. The entire sur-

face may be coated with an enamel after the

heating-conductor has been placed in posi-
tion for the better protection of the glower
and: to provide against a short circuit between
the glowers and the heating-conductor.

The conductors leading to and from the |

glowers are located in slots-o, formed in the |

~edges of the plate M, and they are connected

with: the binding-post ¢® and the respective

insulated posts g, as already described. The |

steadying resistances & are shown as being |

carried by the bridge-piece m, being 1ocatedz
They may, however be |

In grooves therein.
loca.ted upon any other suitable portlon of |

the glower-carrying structure, provided it is

removable with that structure. After the

- steadying resistances & are placed in position |
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they may be enameled on the surface of the
sapporting structure in a manner similar to
that employed with the heating-conductor .

The circuit connections are made with the

four eontact-posts ¢’ c*c® ¢*in any econvenient
manner.

the corresponding contacts b’ b* b3 b*t. These

are: carried by the stationary or fixed portion |
_of the lamp and are arranged to be coupled |

to the posts e’ c®c? ¢, respectwely, by means of
loose couphnn-nuts, (represented at p’, p?, p°,
and p%. ) Inthis manner firm and reliable elec- |
trical connections can be made—fourin num-
ber-—whereas in former constructions there
would have to be an additional coupling or

contact device for each additional glower |
In this way a 1'ea,d11y-deta,cha,ble X!

above one.
glower-supporter is secured, so that when any

These two plates may be secured to- |

Inthedrawings I have represented |

[

1t 18 only necessary to loosen the four coup-
-ling ends, remove the structare, and replace
the defective part. It will be understood,
~however, that I do not limit the application
of myinvention to lamps employing multiple
- glowers, as many features thereof are nseful
in connection with lamps employing but one
- glower.
I claim as my invention—
¢ 1. In-an electric-lighting apparatus, the
“combination of one or more glowers, a sup-

- ers-earried by said sapport, steadying resist-
~ances for the respective glowers also carried

- port therefor, a heating device for the glow-

- by the said support, and a detachable coup-
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‘ling device for securing the support to a sta-

| thI‘.ld;l“’}" support.

2. In an electric lamp, a removable Dortlon
‘comprising one or more glowers, a support
“therefor, a heating-conductor carried by the
-support, steadying resistances carried by the
:support, and means for forming electrical
~conuections with the ]leatmn-eonduetor :zmd'
‘the glowers.

| 3. In an electrie-lightin
- combination of one or more glowers composed
- of a material which is a non-conductor when
- ¢old and a conductor when heated, means for

| cluded in the respective circuits of the glow-
| ers, all united in one structure, and a detach-
- able coupling for securing the same to a lamp-
support.

. 4. In an electric-lighting apparatus, the

- combination of a n'lower-SUpportma plate, a

heating-conductor carried upon one surface

- of the plate and steadying resistances carried

“at the opposite side of the plate.”
. 5. In an eleetric-lighting apparatus, the

combination of a support for the glowers, a

| heating-conductor carried upon one surface
Lhereof, an enamel covering therefor, steady-
- ing resistances also earrled by the support

the heating-circuit and of the olower-circuits,
‘and a mechanical coupling dewce for holding
3 the contacts in electrical connection with an
' electric eircuif, substantially as described.
{ 6. The combination of a glower-supporting
'1
l
}
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plate, lugs or ribs on the faee thereof, and a

tween the ribs.

i 7. In a glower and heater supporting plate,
a plate hamnn* ribs upon one face and slots
‘in opposite edfres substantially as described.

- for electric-lamp glowers comprising two par-
- allel plates of non- conductmﬂ* material, a cen-
{trally -located intervening b1‘1d0'e -plece and
one or more glowers carried by the support-
; mfr-frame admcent to one of the parallel
plates upon the side remote from the bridge-
piece.
9. In an electric lamp, the combination of
glower - supporting frame, comprising two.
i parallel plates of msula,tmn' material and

of the glowers are 1n;|ured or to be replaced | an intervening bridge connectmﬂ' the same,

- heating the glowers, steadying resistancesin-

heating- eonduetor placed in the spaces be-

8. The comblnatwn of a supporting-frame

Q0

o apparatus, the

95

10O

105

110

contact -posts for receiving the terminals of =

118

120

125




IO

15

652,610 o 3

heating - conductors carried by.one of the
plates, and contact-posts carried by the other
plate and steadying resistances supported
between the plates. |

10. In an electric lamp, the combination of
a glower-supporting frame, comprising two
parallel plates of non-conducting material
and a single uniting support for the two, in-
sulated binding-posts respectively electrie-
ally connected with one terminal of the sev-
eral glowers, a common binding-post con-
nected with the remaining terminals of the
glowers, a heating-conductor and two insu-
lated binding-posts connected with the re-
spective ferminals thereof, said binding-

| posts being carried by the plate reinote from

the glowers. | |
11. In an electric lamp, the combination of
multiple glowers, a supporting-frame there-

for, a steadying resistance in series with each zo

cglower independently of the others, said
steadying resistances being carried by the
glower-supporting frame, and an enamel
coating for said steadying-coils.

In testimony whereof I have hereunto sub- 25

scribed my name this 28th day of April, 1899.
MARSHALL W. HANKS.
Witnesses: | |
HUBERT C. TENER,
CHARLES A. TERRY.
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