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To all whom it may concern:

- Beitknown that [ SAMUEL EVERETT DOANE
" a citizen of the United States, residing at
- Marlboro, county of Middlesex, and State of
5 Massachusetts have made a new and useful
Invention in Methods of KExhausting Incan-
descent Electric Lamps of Relatively Low
VYoltage, of whleh the following is a specifi-
cation.

1o My invention has for its especial obJect to

facilitate the manufacture of low-voltage

. electric lamps, and will be fully understood
by referring to the accompanying drawings,
which are a,ll diagrammatic views 1llustrat1n g

15 modified means for effecting the practice of
the method hereinafter claimed.

During the process of manufacturingincan-
descent electric lamps as ordinarily prac-
ticed ‘when a lamp, say, of normally one

20 hundred and ten volts iscaused to glow dar-
ing exhaustion at approximately one hun-
dred and fifty volts after the vacuum-pump

has established a vacuum which can be indi-

| cated bya column of three millimeters or less

25 of mercury the wholeof the bulb of the lamp
is filled with a blue-flame-like appearance.
While this blue f]
tirely caused by the electromotive force of
the generator, 1t islargely dependent uponit.
This blue flame will not fill the bulb of the
lamp no matter how much the filament is
made to glowor how high the vacuum may be
unless there is sufﬁclent electromotive force
(or difference of potential) so applied to the
35 vacuous space as to cause a current to pass
through the heated gases contained in the
bulb; nor will this blue-flame-like appear-
ance occur,no matter what the electromotive
force may be, until the filament has raised the
oas in the bulb to a sufficiently high tem-
perature.

In the manufacture of ordinary incandes-
cent electriclamps of about one hundred and
ten volts the voltage which raises the fila-
45 ment to the necessary temperature to heat
these gases is also sufficient tocause the cur-
rents to flow through them, and though these
different conditions have been produced here-
tofore no one has fully appreciated the fact
that they may be utilized for the purpose ot
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| candescent electric lamps.

ame 1n the bulb is not en-

T havefound why
this blue lame does not appearin low-voltage
lamps under ordinaryv treatment, and the es-
sence of my invention lies in the practice 55
of the method hereinafter described and
claimed whereby more perfect exhaustion of

low-voltage lamps is effected by the inde-

pendent passage of electrical currentsthrough
the vacuous space and the gases in the lamp 60
simultaneously with the passage of the cur-
rent through the filament proper.

In some of the processes of manufacturing
incandescent electric lamps nowin use chem-

1cals are employed to pertect the vacuum, and 65

in these processes it is necessary that a suffi-

cient difference of voltage be maintained in

the lamp-bulb during some portion of the
process to cause a flow of current across the

vacuous space to bring about an electrochem- %o

ical action between the residual gases from
the preliminary exhaustion and the gases,

‘vapors, or solids introduced for this purpose.

As now usually practiced and known to me,

an electric current is passed through the fila- 753
ment while the lamp 1s being exhausted in
order to heat the said filament very hot.

In lamps, say, for instance, of fifty volts
and upward the current referred to flows
for a portion of the time at least by two 8o
paths. The greater portion flows along the
filament to heat the same, while a small por-
tion passes across the vacuous space and fur-
ther heats the ;jomts between the filament |
and the leading-in wires and in chemical 85
processes of exhaustion brings about the
electrochemical actions desired and above
mentioned. In manufacturing lampsoflower
voltages, however, difficulty is experienced
in bringing about either a sufficient joint
heating or the chemical combinations, as the
relatwely high voltage required to effeet the
discharge across the vacuous space, which is
desirable for the joint heating and necessary
for the electrochemical action, is so much gj5
higher than the normal voltage. of substan-
tially low - voltage lamps that if applied to

90

the leading-in wires 1t causes so much cur-

rent to flow through the filament that the
said filament is immediately injured or de-
stroyed. The exact voltage below which the

100

completmn' the exhaustion of low-voltage in- | ‘°cross-currents” in the vacuous spaces do
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not exist depends upon circumstances; but | ficient for effecting the results desired with

ordinarily they cannot be produced by much
under thirty volts.

My invention brings about in low-voltage
lamps the conditions present in lamps of high
voltages, whereby the formerinay be exhaust-
ed with equal facility and with equally effect-
1ve joint heating and electrochemical action
without detrimental action to the filament
of such lamps, and I acecomplish this result
by separately and simultaneouslyintroducing

‘into the low-voltage lamp during exhaustion

two currents, one of which flows through the
filament and heats it and the surrounding
gases, as 1n the high-voltage lamp, and the
ovher of which flows across through the gases
in the vacuous space. The current which
flows across the vacuous space completes its
circuit through other wires as well as the
leading-in wires, and therefore it may be
of any voltage necessary to effect the joint
heating and the electrochemical action upon
the gases, so as to dissipate them as desired

without destroying or injuring the filament |

of the lamp.

My method of exhaustinglow-voltage lamps
contemplates, first, the preliminary exhaus-
tion of the bulb by any of the well-known

processes—such, forinstance, as the vacuum-

pump; second, the generation of gases with-

~in the bulb in a well-known manner for the
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~carried out with many di

electrochemical reaction described later, and,
third, the simultaneous passage of two inde-
pendent electric currents through the lamp,
one through the filament itself for the pur-
pose of heating it and the surrounding gases
and the other of higher voltage directly
through the gases themselves for the purpose
of acting chemically therewith and in such
manner as todissipate them and still further
perfect the vacuum. This method may be
ferentarrangements
of circuits and terminals, and the latter can
be placed 1n various portions of the exhaust-
Ing apparatus outside of the lamp proper. It
1s also possible to use various combinations
of generators and touse either direct or alter-
nating currents, or both. .
Referring to Figure 1, a represents an in-
candescent electric-lamp bulb provided with
a filament b and leading-in wires ¢ d. The
bulb a 1s provided with a tube e, through
which it is preliminarily exhausted in the
usual or well-known manner, { being an inte-
rior coating of amorphous, phosphorous, or
suchotherequivalent material asisordinarily
used for the purpose of generating gases with-
in the bulbs of incandescent lamps, said gases
being generated, asis well known, by heating
the tube e by a blowpipe or otherwise. The

filament b is connected with the lead-in wires
¢ ¢ by joints f g, and, as shown in Fig. 1, the
lecading-in wires ¢ d are connected Ly wires
/v + with one set of poles j & of a double-pole
switch S, which has its other set-of poles m n
connected by wires o » with main line-wires
q 7, between which one hundred volts are suf-

the arrangement shown in Fig. 1. The wire
I has connected toit a branch wire 5, connect-
ed with a third wire 6, which is commonly
sealed in the bulb a between the leading-in

wires ¢ dd. The wire /1 includes a rheostat 7

for controlling the voltage of the current
passing through the filament toheat the same
while the lamp is being exhausted, and the
wire 5 includes a resistance 8, which is in se-
ries with the third wire 6 to prevent too great
a tlow of current. |

With the arrangement shown in Fig. 1 it
will be noticed that two currents are intro-
duced intothe lamp while it is being exhaust-
ed, one flowing through the leading-in wires

and the filament 0 and the other flowing from

the third wire 6 across the gasesin the vacuous
space between the said third wire and the
filament and joints. The voltage introduced
into the lamp by the third wire 6 should be
materially higher than the voltage passing
through the filament, and as a result the

joints f g are effectively heated and the elec-
trochemical action upon the gases above re-

ferred to is obtained without deleterious ac-
tion on the filament of the lamp.

In Fig. 2 the third wire 6 is shown as passed
through the side of the lamp, and in Fig. 3
the said wire is extended into the tube e.

In Kig. 4 I have shown two lamps with
their tubes e connected together and provided
with a branch 10, leading to the exhausting
apparatus. (Not shown.) In the arrange-
ment shown in this figure of the drawings
the connected tubes ¢ contain a wire 12 to
incerease the conductivity of the vacuum-tube
circult, and the lamps are connected in series,
the leading-in wire ¢ of one lamp being con-
nected by wire 15 with the leading-in wire d
of the other lamp. The wire 15 includes a
rheostat 16 for causing a difference of elec-

trical potential between the lamps sufficient

to bring about the discharge from lamp to

lamp through the attenuated gases in the

connected tubes e. The wires /1 7 include
rheostats 17 138 to govern the voltages on the
two lamps being exhausted in series and also
to limit the rise in current due to the extra
current traversing the vacuum-space from
lamp to lamp through the connected tubes e.
The lamps may be connected in multiple, and
1n this case the rheostat 16 would not be nec-
essary. The arrangements shown in Figs. 3
and 4 are not deemed by me as desirable as
those shown in Figs. 1 and 2 owing to the
resistance introduced into the gaseous cir-
cult by its contraction in the tube e.

It will be understood that I do notlimit my
invention to the particular arrangements
shown by which the method may be practiced,
but consider them simple, operative, and suf-
ficient to enable the invention to be under-
stood. |

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Patent

| of the United States, is—

70

75

30

o1e

95

100

105

IIO

11K

120

125

130




710,000 s

"The described method or process of ex- )] ous space 80 as toact upon said gasesinsach
hausting an incandescent electric lamp of | manner as to dissipate them. |
relatively low voltage, consisting in first, pro- | In festimony whereof I have signed my
ducing a partial vacuum within the bulb { name to this specification in the presence of

5 thereof; second, generating a gas therein; | two subscribing witnesses.

third, passing a current of electricity through T
~ the filament of the lamp sufficient to heat it SAMUEL EVERETT DOARE.

to incandescence and finally, passing an ad- Witnesses: | o
ditional current of electricity of higher vol- THEO. W. FRECH, Jr., - , -
10 tage directly through the gases in the vacu- ; - GEO. G. LOCKWOOD. | -
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