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This invention relates to combinations of gas-
eous electric discharge devices with means for
operating them, of the type wherein the said
means comprise an impedor in geries with the
discharge path through the device.

1 is sometimes desirable to arrange that a
high pressure metal vapor (HPMV) device
(lamp) should be operated alternatively either so
as to dissipate a relatively high power (full rat-
ing) or a relatively low power (reduced rating),
which may be for example half the relatively high
power, in such a manner that the change from
the reduced to the full rating can be effected in
o few seconds when the lamp is to Be used. Itis

kxnown that this can be effected by providing

means, €. g & transformer oI variable trans-
formation ratio through which the lamp is fed,
for changing the supply voltage applied to the
1amp circuit; the rating is then reduced by re-
ducing the supply voltage. However, this meth-
od is not always convenient. An object of the
invention is to provide an alternative method
cometimes more convenient.

The obvious alternative is to reduce the rating
by increasing the impedance of the impedor that
is glways in series with the lamp. But theory,
pased on the known voltage-current character-
istics of HPMV lamps and of linear impedors and
confirmed by experiments, shows that this meth-
od may not always be possible if the smpedor is
substantially linear. When the impedance is
increased from that characteristic of full rating
to that characteristic of the reduced rating, the
lamp may be in such a condition at the reduced
reting as to he unstable in the sense Of being
unable to maintain the full operating pressure.
If this is the case, the pressure will £all gradually
with the conseduent loss of light. This condi-
tion is likely to be obtained when the ratio of the
supply voltage to the running voltage is large,
for example when the running voltage is 60 and
the supply voltage 230. It should be observed
here that the high supply voltage is desirable in
order that the lamp may start from cold; & solu-
tion of the difficulty by reducing the supply voli-
age would therefore usually be precluded.

We have found that the difficulty can be
avoided by increasing, while the discharge is
passing through the lamp, the admittance of an
impedor (parallel impedor) in parallel with the
discharge. (It is to be understocd that the said
admittance may be zero before it is increased.)
The effect of the increase is to reduce the effec-
tive voltage of the supply. Itis usually desir-
able, and sometimes necessary, {0 increase at the
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_ to the lamp. It would be immpossible
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same time the impedance of the impedor (series
impedor) in series with the combination of the
discharge and the parallel impedor; but this is
not always necessary. The changes in the series
and parallel impedors should be nearly simul-
taneously; thus the change is preferably effected
by ganged switches. If there is an interruption
of the circuit in serles with the lamp while its
impedance is being increased, it must be so brief
that the ionisation of the vapour in the lamp
does not decay appreciably; the switch making
this change must have a vVery rapid action.

According to the invention 2 combination of
an HPMYV. electric discharge device with means
for operating it comprises means for changing,
during the passage of a discharge through the
device, the admittance of an impedor in parallel
with the device. One of the values of the im-
pedance of the parallel impedor (but not of course
of the series impedor) may be substantially in-
finite; none of the values of the impedance may
be zero. If the supply ig A. C., the impedors are
both preferably chokes.

One embodiment of the jnvention will now he
described by way of example with reference to
the accompanying drawing in which the single
figure shows schematically a circuit comprising
our invention. The supply voltage across the
terminals §, 2 is 230 at 50 C. P. S. (cycles per
second). The lamp & at full rating dissipates
9250 watt with 60 volts across it, the series im-
pedor 4 being a choke of 0.175 henry inductance,
and there being no parallel impedor connected
to make the

83 1amp run stably, dissipating 125 watts, on the
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same supply voltage by merely increasing the
impedance of the series impedor. Bub if the in-
ductance of the series choke is increased to 0.23
henry, by opening shunt switch B to insert an
additional choke 6, for example, and a choke 7
of 0.68 henry inductance simultaneously placed
in parallel with the discharge by closing switch
8, for example, the lamp runs stably dissipating
125 watts with 55 volts across it.

What we claim as new and desire to secure by
Tetters Patent of the United States is:

i, The method of regulating the operation of
a high pressure mebal vapor slectric discharge
device comprising & sealed envelope containing
spaced electrodes, which method comprises oper-
ating an electric discharge at full power rating
hetween said electrodes in series with a ballast
jmpedance, and then connecting in shunt across
only the discharge device, while it is operating,
an inductance capable of materially reducing the
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bower dissipated in the discharge and thus main-
talning the device in condition to operate sub.
stantialiy instantaneously at full Bower rating
upon disconnecting the said shunting inductance.

2. The method of regulating the operation of
2 high pressure metal vapor electric discharge
device comprising a sealed envelope containing
spaced electrodes, which method comprises oper-
ating at full power rating an electric discharge
between said electrodes in series with a linear
kallast impedance, and then connecting in shunt
across only the discharge device, while it is oper-
ating, a linear impedance capable of materially
reducing the power dissipated in the discharge
and thus maintaining the device in condition to
operate substantially instantaneously at full
power rating upon disconnecting the said shunt-
ing impedance.

3. The method of regulating the operation of
& high pressure metal vapor electric discharge
lamp which comprises operating the lamp at g
relatively  high rating of power dissipation in
series with a ballast impedance, and then con-
necting in shunt across only the lamp, while it
is operating, an inductance capable of materially
reducing the power dissipated in the lamp and
thus maintaining the lamp in condition to operate

substantially Instantaneously at the said high
rating upon disconnecting the said shunting
inductance.

4. The method of regulating the operation of
a high pressure metal vapor electric discharge
lamp which comprises operating the lamp at g
relatively high rating of power dissipation in
series with a ballast impedance, and then con-
necting in shunt across only the lamp, while it
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-ate the lamp
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is operating, an inductance capable of materially
reducing the power dissipated in the lamp, while
simultahecusly increasing the value of the series
ballast impedance and thus maintaining the lamp
in condition to operate substantially instantane-
oUsly at the said high rating upon disconnecting
the said shunting inductance.

5. In combination with a high pressure metal
Vapor electric discharge lamp having a ballast
impedance in series therewith designed to oper-
at full power rating, an induct-
ance, and means to connect said inductance in
shunt across only the lamp while it is operating
and to simultaneously increase the value of the
series ballast impedance, said inductance being
capable of materially reducing the bower dissi-
pated in the lamp with continued stable operation
of the reduced power rating.

VICTOR J. FRANCIS.
EVAN H. NELSON.
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