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To all whom it may concern: A tilament 8, similar to the ordinary incan-
~ Be 1t known that- I, CaarLEs P. StEIN- | descent-lamp filament, is supported from the
'~ METZ, a citizen of the United States, residing | anode 3 and passing down through centering-
at Schenectady, county of Schenectady, | guides 9, 10, and 11 dips at its lower end into
5 State of New %()rk,' have Invented certain | the mercury held in the cupped upper end of 60
new- and . useful Improvements in Vapor | the phinger 7. - S
Electric Apparatus, of which the followingis | A lamp such as described is ordinarily
‘a specification. - B | started by means of a solenoid located about
. Mercury arc-lamps and similar apparatus | the extension 6 and in series with the lamr—
10 when operated under conditions where they | circuit. This solenoid when energized pulls 65
- may be subjected to a relatively cold sur- ; down the plunger 7 and by thus causing an’
~ vounding atmosphere—as, for example, when initial arc at the lower end of the filament 8
operating out of doors in winter—sometimes | puts the lamp into normal operation in a -

. start with difficulty.” In order to overcome | manner well understood by those skilled in
15 this difficulty, I provide means for preheat- ' the art. . = . . 70
- in% the lamps or other apparatus, so that in According to my present inventiont I pro-' .
~cold weather they will be able to start with- | vide a. heating-coil located, in addition fo the

~out difficulty.. This heating means I make | starting-solenoid, about the extension 6.
_-automatic, so that it will be cut out of circuit | This heating-coil is'indicated at 12 and the
20 after a.moderate predetermined interval. starting-solenoid at 13. These solenoids or 73
-, The features OF novelty characteristic of | coils are represented one inside the -other.
Iy invention are pointed out with particu- | The heating-coil may be of relatively small
larity in the .appended claims. The inven- | conductor and 1s preferably located next to

- tion itself, however, will be better under- | the lamp-tube, as indicated, though, if de-
25 stood by reference to the following descrip- | sired, the coils may be otherwise arranged. 8o
' tion, taken in connection with the accompa- | The ‘coils are connected 1In series with each
" nying drawings, which represent my inven- | other and by means of the leading-in condue-

- tion as applied to-a mercury-vapor arc-lamp. tor 14 with the lamp proper. The heating-
- The mercury-lamp shown in the drawings | coil 12 has approximately the same number
27.1s of a well-known type and requires but a | of turns as the staurting-coil, but is wound in 85
brief description.. The éxhausted glass tube | the opposite direction. It is shunted by a

~ or envelop of the lamp is indicated at 1. | resistance 15, the temperatureé-resistance co-
This tube is surmounted by an enlargement | efficient of which is negative. ' This resist-
or bulb 2, constituting a condensing-cham- | ance I prefer to make of magnetite. The =
'35-bér. An anode 3, of artificial graphite or magnetite nay be arranged in the form of a go
~  other suitable matérial, is mounted at the | baked stick, or 1t may be in powdered form ~
mouth of the upper end of the tube 1 and is | and compressed within a tube having suit-
supported.in position by a depending wire 4, | able terminal connections. A quaptity of -
" the-upper‘end of which in the usual manner | powdered mica may be mixed with the mag-
" 40 13 sealed through the glass of the bulb 2 and | netite powder, if desired. " This mica, among 95
~eonstitutes a current-leading-in conductor. | other properties, has the advantage of pre- -
The exposed portion of this wire 4 is sur- | venting agglomeration of the powdered mag-
. rounded by a protecting glasstube 5.-© | netite and conseqient permanent variation
. ' The lower end of the tube 1 is contracted | of resistance. T
45 to form an extension 6. A body of mercury | * When current i§ turned on to the lamp, the oo
forming the cathodé of the lamp fills this ex- | resistance of the magnetité member 15, being °
. - tension and to a slight depth spreads over the | when cold extremely high, causes practically
- lower end of the tube:1. A float or plunger | the entire current.to pass through the heater- -
7, of.soft steel or other suitable magnetic ma- | coil. '

- , _ _ .. The hegtér-coil: and the actuating or
. 50 terial,is immersed in this fluid, with its upper. | starting coil being, as already noted, wound 105
-end projeciing from the surface, as indicated. | in opposition to each other have no resultant -
This upper end is hollowed out, so as toform magnetizing effect. The heater-coil thus
~ acup. After the plunger has been once sub- | rapidly imparts heat to the lamp structure
- merged and has come to the surface it is filled | and takes away the undue chill, which is det-

55 with mercury.., " | rimental to the starting of _t_héf 'l'a,mp,f* The IIO |
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parts adjacent to the mercury in the lamp are
thus heated up.’

filament 8 heats this filament to rulue.s,a and
thus -heats the upper part of the- tulm]al

member of the lgmp.

The magnetite member 15 is so propor-

tioned that 1ts vnlta(rew—that 1s, the voltage
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at which it shor t—clruut bhtrhtlv bvlow

the voltage consumed by the rosmtanw of

the heater—u)ll 12, about which it Is a]umtml
Therefore for a bll(][‘t time and somewhere In

the neighborhood of one-quarter of a minute
or more the main current passes entirely

throufrh the heater-coil. By the time this

permd has elapsed the wrrent though small,

which passes through the maﬂrnetltv heats

the latter and rapidlv reduces its resistance
antil a condition is reached where thie mag-
netite forms practically a short ¢ircuit : about

the he ttmg—cml 12. The actuating or start-
ing -solenoud 1.3, then largely overpowering
the (,(mntcr-lnafrnetu.mtr effect of the heating-
coil, pulls down the plunﬂ'er 7, and the parts
then being relieved of their clullmcr tempera-
ture rca(llly starts the lamp.

The resistance of the macrnetlte element

varies greatly. in temperature and 1s very

‘much h]trher near 0° Fahrenhelt than 1
warmny, sumimer weather.

Therefore such a
marrnetlte element will short-circuit the
heater-coil in summer-time almost mbt‘mtlv
or.within a second or so, but in winter will

keep it energized for a quarter of a minute or

more. The heater action of the apparatus is
thus automatic, since in summer, witen. no
such heating action is Trequired, the heater-
coil is cut out of action almost instantly,
whereas in winter, when such heating action
may be necessary, the heater s mamtame(l
in circuit for such a moderate time as is nec-
essary for it to perform its function.

What I claim as new, and desire to secure

In a vapor eleetric apparatus, a heater
traversed by current through the apparatus,

The current traversing the

1 hand this 15th da

mali—

850,270

and means traversed by current throufrh the
apparatus for cutting such heater out of cir-

cult

The combination of a vapor electric ap-
paralus a heating-coil, and a device in shunt
thereto having a negative temperature-rt-
Hlbtd.ll(;(‘ coeflicient. -

[t a vapor clectric ap])amtua the com-

hmatmu of a heater-coil, an actuating or
starting coll, each of which is traversed by

' cuuent passing through the other, and means

for practically short- circuiting the heater-
(m] -
The combination of a vapor electric ap-
pamtua a heater, and a ahunt therefor con-

.tammtr nmtrnetltv

5. The combmatmn uf a vapor cleetric de-
Vl(f(‘ counter-magnetizing coils one of which
19 u[ such r{‘alstam ¢ as. to serve as a heater,
and means in said vapor electric device re-

sponsive to the magnetizing effect of sa ul |

_('mls

vice, a magnetic device having a tlm(' ele-

55

6. The combination of a Vd.pOI' eleotrm de-.. -
vice, an armature associated with said. de-
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ment said lnamletlc device bemg in opera-

two re]atlon Wlth sald armature.

. The combination of a vapor electric de- -

vwe an armature therefor, colls associated -

with said armature, and a device for tempo-

rarilly eliminating tlw mwnctm ntr ac.t 1011 of
the coils. -
8. The combination of a vapor electrlc (le- |

75

Vme an armature therefor, counter-magnet- -

izing coils associated with sald armature one
‘of which coils is of such resistance as to serve
as a heater, and a device having a time ele-

8o

ment for practmallv eliminating the magnet-

-izing action of the heater-coils.

In witness whereof 1 have hereunto set mv
of October, 1904.
CHARLES P. STEINMET7
Wltnesses
HeLEN ORFORD,
'G. C. HOLLISTER.
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