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Lo all whone 76 Dy coneerie:
Be 1t known that I, Perer Coorer Hewrrr,

a citizen of the United States, and a resident |
- stant temperature of t

of New York, in the county of New York and
State of New York, have invented certain new
and usetul Improvements in Apparatus for
of which
the following is a specification.

I have found that when an inclosed gas or
apor ot suitable character and density con-
tained within a holder of suitable character
and dimensions and having appropriate elec-
trodes is connected in an electric circuit there
will be opposed to the passage of electric
current an initial resistance which may be
overcome by an electromotive i

force of suth-
cient value, the gas or vapor then serving as
2 conductor across the gap in the metallic

circutt, when the proper conditions of current _
- potential 1n the discharge-circult, a new ap-

are supplied. This initial resistance appears
as 1 a self-created electrical resistance phe-
nomenon at the negative electrode, which on
being overcome removes itself without any
appreciable energy loss. Theresistance which
the gas or vapor shall offer to the current
lmmu the period of discharge may be made
of pmctlcall\ any desired value vithin wide
limits, while the initial I'C-

resistance above
ferred to can also be made of any desired
value each independently of the other. In
other words, it is possible to so construct an
apparatus ot this sort as to present initially

a very high resistance to the passage of the
current and to present a very low resistance
to the current atter 1t has once been mtab-
l1shed through the apparatus.  Should other

conditions be required, both these factors may
be varied by altering the construction of the
apparatus 1n the first instance. Assuming,
however, a low resistance during the dis-
charge pulod and a desired 1nitial resistance,

the a.m_ount of work done in the vapor-gapis i

practically very small.  Accordingly an ap-

paratus of the kind described can be econom-
leally used in place of a spark-gap, possess-

Ing, by reason of the features above men-
tioned, a very great advantage over the ordi-
nary air-gap and a still greater advantage

over a Wehnelt interrupter.
| factors having once been

The deseribed
fixed may be kept
by maintaining a con-
1e 1nclosed gas or va-
means for mamtainine such atems-

at their normal value

The

por.

- perature as well as the means for controlling

and determinine the other factors hereinbe-
fore mentioned are fully set forth in certain
patents issued to me on the 17th day of Sep-
tember, 1901. If desired, special means for
malintaining a constant temperature may be
applied to the apparatus when it is used in
place of a spark-gap. Inasmuch as the elee-
trodes remain practically unchanged by re-
peated use and the whole apparatus is sub-
stantially -unaltered, a single apparatus will
operate without any need of attention or re-
pair.  Should it be desired to provide ahigher
initial resistance, so as to increase the rise of

paratus can be substituted calling tor such
higher potential at the start; but this new
apparatus may, like the first, consume little
or no current during the discharge period.
These eleeric circuit-breakers may be used in
series or parallel, and in case it 18 not desired
to have the initial resistance to starting so
oreat 1t may be modihed by startine-bands
at the electrodes, as desceribed inmy patents,
and in case 1t 1s desired to operate several
breakers in parvallel they may be timed by
connecting the starting - bands or groups
thercot togcther. In these respects the de-
scribed apparatus 1s superior to the ordi-
nary alr-gap, in using which 1t 1s necessary
to keep the tei 111111.-.115 of the conductors or
balls smooth and polished and in which any
increase in the initial resistance (as by the
separation of the bal
entails an 1ncrease of resistance during the
period of discharge, and, further, the resist-
ance during the discharge period may be
lower and is far better than a Wehnelt iner-
rupter on account of the great loss of energy
in the Wehnelt interr L.ptLI :

Another feature of my apparatus 1s that
the gas between the electrodes acts as a true
vapor - conductor after the clrcuit is once

s or conductors) also
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established through the vapor, and when this
conductor 1s made of very low resistance
practically a short circuit is formed. Since
the vapor-resistance factors are known and
the conditions they are subject to, the action
can always be depended upon. By the pas-

sage of current the electrical pressure or volt-
age is lowered to a point where the resistance
to starting re-forms, whereupon the checked
current rebuilds or reéstablishes itself, 1fs
electrical pressure rising until the breaking-
down pressure is again attained, after which
the same succession of actions are repeated.
By utilizing the described apparatus in the
manner indicated periodic currents of high
frequency can be produced by reason of the
fact that its action is very quick and uniform.
1t is especially adapted to the work of creat-
ine currents of definite time periods and
rapid alternations. I have found, for 1in-
stance, that with a device consisting of an
inclosed mercury - vapor organized 1in the
manner described in my patents above re-
ferred to and provided with a condenser and

a reactive device suitably placed and adjusted
with reference thereto it is possible to pro-

duce such currents, the action being in the
first instance to apply to the terminals of the
vapor-gap a potential difference suflicient to

overcome the initial resistance, whereupon a |

rapid fall of potential takes place until it
reaches a point where it is insufficient to over-

come the reduced resistance at the vapor-gap. |
{ow, the |

break in current-flow being abrupt on account

At this point the current ceases to

of the immediate reéstablishment of the initial
resistance of the vapor. Thereafter the ap-
plied potential rises until it reaches the break-
ing-down pressure of the initial resistance
and then the same cycle of operations 1s re-
peated. The intermittent or vibratory cur-
rents produced in the circuit by the circuit-

breaker thus described may be applied to use

in the vapor or gas gap itself, or they may
be applied to other apparatus, or to both
For example, one applica-
tion of the present invention would be to
serve the purposes of furnishing a periodic
current for wireless telegraphy and another
for producing rapidly-varying currents for
the purpose of producing light by 1nduction,
and still another application would be that of

producing light, say, in the vapor-gap itself

by means of successive electrical impulses of
relatively high electromotive force, causing
a high illumination of the vapor or gas at such
rapid intervals that the physiological impres-
sion is that of continuous 1illumination. In
making the last-named application of my in-
vention I cause the intermittent currents pro-
duced by the intermittent action of my appa-
ratus to act upon the vapor in the gap in such
a way as to produce a brilliant light. To

this end the density of the vapor and the di- |
mensions of the container are suitably pro-

r

|
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portioned to each other for this purpose, as

set forth in a general way in my patents of

September 17, 1901; but whereas in the in-

ventions set forth in the sald patents the
vapor is intended to be affected by a flow of
current, of given value at a certain potential
the purpose in the present instance is to affect

‘the gas or vapor by an intermittent flow of a
current of practically the same value, but of

higher potential, the energy represented by

the intervals between the impulses being in-

termittently withdrawn from action and re-
appearing in the form of an increased quan-
tity in the rapid periodic currents. The re-
sult 1s an increased brilliancy on the part of
the lamp due to this increased consumption
of energy per unit of time, while the effect

upon the eve becomes that of a light due to

a continuous flow ot ecurrent of greater quan-
tity. *

Inthe accompanying drawings, illustrating
an application of my invention, Figure 1 is a
diagram showing a general organization of the
apparatus. Fig. 2 shows a modification, and
Fig. 3 1s a theoretical diagram.

Referring to the drawings, 1 represents any
convenient source of electrical energy—say,
for instance, a continuous current-generator,
(which for convenience it may be assumed in
this particular instance to be of three thou-
sand five hundred volts.)

2 and 3 represent main conductors leading
from the generator.

4 representsan electric lamp of the character
described in my patents hereinbefore - re-
ferred to.
ient point between the conductors 2 and 3.

A condenser 3 or other suitable device or

means for affording an electrical capacity is

connected across the terminals of the lamp 4.
An inductive resistance 6 is connected in the
line 2 between one plate 7 of the condenser 5
and the source. 1 of current.
derstood that by referring to a ‘“condenser”
I mean to include other suitable means for se-
curing the requisite electrical capacity.
Assuming that the circuit of the generator
is closed by the switches 9 and 10, there will
be a sudden rush of current through the lines
2 and 8, tending to charge the plates 7 7 of
the condenser 5. The inductor-resistance 6
opposes a counter electromotive forece to the
applied electromotive force, thus temporarily
resisting the flow of current beyond that re-
sistance. The condenser 5 thus becomes grad-
nally charged as the electromotive force at 1ts
terminals rises. Assuming that the lamp 4
will be traversed by a current under the in-

fluence of a difference of potential of three

thousand five hundred volts, then as soon as

rent will traverse the lamp; but the moment
such current does traverse the lamp the dif-
terence of potential at its terminal 1s enor-
mously reduced. Practically it may be made

It 1s to be un-

the condenser 5 has attained its charge a cur--
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to drop as low as one hundred volts or even |
| shou I l)\ the pm tlon v of thecurve.

below twenty volts. Thereupon the condenser

5> dischargesor teeds the circuit between itself

and the lamp. The reactive coil 6 may serve

to prevent at this time too great a disc harge
from the source of current. On tl 1e discharge

1 passage of current
11l cease and the operation

of the condenser tj
through the lamp wi.
be repeated, causing
pulses of current to traverse the lamp. Each
succeedinge impulse will be at a 1_)0t{,ntiz11 ot,
say, three thousand five hundred volts. and
the
brilli
voltage into the current during the succes-
sive time intervals of current - flow. It is
characteristic of these lamps that they may
be constructed not to pass an appreciable
amount of current below a given voltaoe,
which can be predetermined, and therefore at
the end of certain definite periods the
ceases to pass and the heht eoes out.  Ac-
cordingly the lamp has a det nite consumption
period between the extreme higher limit of
applied electromotive force and the low est,
[imit at which the lamp will take. current.
What 1s perceptible to the eyeis the luminous
vibrations due to these successive passages of
current, the intervals of no current being un-
dlscemable by reason of the rapidity mtl
,1“[]{:}-
of the condenser may be further re-
tarded by an inductance device placed in the
condenser—circuit. An additional condenser

.,placed between the source and the con-
clenser 3, may serve to assist the speed of
charge and dlbehmue through the inductance
6. A similar mduct.«mce 6" may be included
in the branch 3, if desired.

In my lamps the starting is usually facili-
by the use of a band 14, placed in the
\horhood of the negative eluctmde upon
lmnp and connected by a
positive electrode or

period

nely;
tlm exterior of the
conductor 15 with the

the conductor leading tl1erf=-t-o and 1s useful

where lower initial voltages are to be used.
By inserting the primary coil 16 of a con-
verter 17 in one of the conductors—for in-

stance, 3, as shown in Fig. 1 —an alternatine

current may be prod nced in a secondary cir-
cutt 18, which in turn may be- used for any
desired purpose. The primary coil 16 in this
case may be utilized as the inductance deviee
referred to above for retarding the period of
the condenser-circuit.

In Fig. 21 show the primary 16 of the con-
verter 17 connected up between two con-
densers 5 and 20, connected in series across
the terminals of the lamp 4.

In Fig. 3 1 have 5110\&11 1n diagram the the-
oretical curve illustrative of the difference of
potmtml and the changes therein which may
oceur in a circuit such as shown in Fig. 2.
When the circuit is closed,
potential at the terminals of the lamp from

rapidly-succeeding im-

light emitted by the lamp will be of a |
ancy due to the product of the averave

LUIIGHE:

there 1s a rise of

—_—— e — — —— e aE— .

| h.:u g a gas-path capable of be 2ing rend

1 five hundred volts, as
lhme
upon current traversing the lamp the con-
denser discharges, dropping the current to one
hundred H}]t“-a., as mndicated by the portion /)
of the curve. The voltage then again rises

to three thousand five hundred volts, asindi-

ated by the portion « of the curve, the rate
of charging being dependent upon the amount
of self-induction or resistance in the circuit
between the condenser and the source. By

varying this sclf-induction the portion « of
the curve may be made more or less abrupt,
and
circult between the condenser and the lamp
the portion 4 of the curve representing the
operation of the lamp may be more or less
prolonged. The lines drawn above tmd below
the fem-"ine near the LI‘IL] ot FIG are dL—

suwmm ot the cumlu*hm ~cur wnt dmmu the
intery al of discharege in its cireuit.

By properly ulmstlnn the camutv of the

nct-ance
charge

condenser, the circuit, and also the ind
almost any required dellmte period of
and discharge may be secured.
5 may be nmdo to act either by reason of its

own hatural pmu)al of oscillation or voverned

by the charge which it receives from the line
a8 {:,ontlollml by the line. The control of the
output of the source may be derived from the
secondary circuit of the transtormer. the sec-
ondary coil thereof heing adjusted in reso-

- nance rise with the primary, so that the oscil- -

lations in the secondary civcuit may be capable
of preponderating the periodicity of the

system.

The currents developed in the circuit and
hereinbefore described asutilized for inereas-
ing the luminosity ot one of my lamps may
in addition he used for other purposes, or the
quality of my apparatus as a light-givine
body may be tully subservient to th{_, de\ 010[)-
mentof currents for other purposes. Inother
words, 1 may in some instances construct a
gas or vapor apparatus having the primary

IJ] et of controlling the rate of currents de-
veloped
mm not operate to ﬂwolluhtm the apparatus.

This application is a division of an appllc,.;t-
tion, Serial No. 104,608, filed April 25, 1902,

1n whma claims are m: Lde for certain _‘reutures'
of theapparatus herein described. In another
upphm'ion Sertal No. 104,607, filed April

25, 1902, claims are made upon f;m tain of the
methods of operation herein deseribed, and in
another application, Serial No. 214,901, filed
July 1, 1904, claims are made upon a method
of 1)1oducmn light desutbud herein.

I elaim as my invention-
1. Thecombination withaeasorsy

apor lamp

{;{mductlw under the influence of currents of

|

1 given potential and remaining conductive
under the influence of currents of a less poten-

£3

)y varying the inductive capacity of the

The condenser

1n the system, which currents may or
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tial, of asource of electric currents, and means
for periodically applying to the terminals ot
the lamp differences of potential varying from
the higher potential to a value less than said

lesser potential, substantially as described.
9. The combination with a gasor vapor lamp
having a gas or vapor path capable of being

rendered conductive under the influence of

currents of a given potential, and remaining

conductive under the influence of currents of

a less potential, of a source of electric cur-

rents, a condenser connected in parallel with
the lamp. and a retarding device connected be-

tween the source and the condenser, substan-

tially as described.

3. A source of electrical capacity, a dis- |

781,603

charge-circuit therefor, a gas or vapor lamp
included in and constituting a portion of the
discharging circuit, means for causing suc-
cessive discharges in the said circuit, the said
lamp offering to the discharge in the circuita

medium which is a comparatively good elec-
trical conductor and which becomes luminous

hy reason of the successive discharges there-
through. |
Signed at New York, in the county of New

York and State of New York, this 15th day

of September, A. D. 1902.
PETER COOPER HEWITT.
Witnesses:
REGINALD BELFIELD.

Wau. H. Caprkr.
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