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7o all whom it may concern:

Be it known that I, Arraur L. Haprey,
a citizen of the United States, residing at
Fort Wayne, county of Allen, State of In-
diana, have invented certain new and useful
Improvements in the Operation of Arc-
Lamps, of which the following is a specifi-
cation.

My invention relates to the operation of
arc lamps for motion picture machines and
especially the alternate operation of two or
more lamps supplied from a single gen-
erator. _

The direct current arc lamp has been
found to be more desirable for use with mo-
tion picture machines because of the quality

of light and better economy obtained. It is-

often the case, however, that only an alter-
nating current supply is available. In such
cases 1t is necessary to interpose some form
of rectifying apparatus, either a mercury
are rectifier, a synchronous converter or a
motor generator set. Further, it is well-
known that the carbon arc is characteristi-
cally subject to sudden and extreme varia-
tions of current when operated directly from
a constant potential circuit. If a sufficient
resistance is connected in series with the arc,
a satisfactory stability may be obtained,
because any change in the current required
produces a corresponding change in the total
voltage across the arc and the resistance, but
with a practically constant potential supply
circuit, the direct current arc requires suffi-
cient steadying resistance to give a voltage
drop of at least 15 to 20 volts and, since the
voltage required for a single arc is approxi-
mately 55 volts, this makes the required sup-
ply voltage about 70 or 75 volts. The con-

tinuous use of such a steadying resistance
is evidently very umeconomical and even

where a direct current supply circuit is
available, its voltage is usually 110 volts or
higher and it will accordingly be seen that
an excessive resistance is required which is

very wasteful of power and generates an’

amount . of heat in the grids which makes
the operating room very uncomfortable in

.. warm .weather,

.50

* Amnother difficulty arises from the fact .

that: many motion picture houses now find
it desirable to provide two projection ma-
chines and to so arrange their electrical ap-

.. Jparatus: that the second machine may be
i1

started:up immediately at the close of the

operation of the first or even that the two
may be operated simultaneously for a short
period of time in order to “dissolve” one
view into another, thereby eliminating all
delay. This, however, necessitates the use
of ballast resistances during the time that the
two arcs are operating in multiple and in
order that the light delivered by the first
machine may not be affected, it is also nec-
essary that the voltage delivered to the arcs
should be increased when the ballast resist-
ances are inserted and the second arc is
struck, :

It is accordingly the object of my inven-

tion to provide an efficient and compact ap-

paratus whereby these difficulties may be
easily and effectively overcome and to pro-
vide a novel method for alternately operat-

ing. arc lamps connected in multiple to a.

source of supply.

In accordance with my invention I em-
ploy, as a source of current for the arc
lamps, a generator capable of operating,
when desired, with a drooping voltage-cur-
rent characteristic and of operating, when
desired, with such a voltage-current char-
acteristic that, for the same value of current,
a, higher voltage obtains than when operat-
ing with said drooping voltage-current char-
acteristic. This generator is provided with
shunt and series field windings and is
adapted to operate, with its circuits con-
nected according to one arrangement, with
a drooping voltage-current characteristic
and to operate, with its circuits connected
according to another arrangement, with such
a voltage-current characteristic that, for the
same value of current, a higher voltage ob-
fains than with its circuits connected ac-
cording to the first mentioned arrangement.
This T accomplish as is more fully described
hereinafter, by designing the generator to
have high armature reaction and causing
the series field winding to be ineffective
when the generator ecircuits are connected
according to the first arrangement and caus-
ing the series field winding to be effective
to assist the shunt field winding when the
generator circuits are connected according
to the second mentioned arrangement.
This, however, is only one of the several
ways in which the generator may be de-
signed to operate with the desired voltage
current characteristics. The current for op-
erating the arc lamps is then supplied from
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the generator either with its circrits con-
nected according to the first mentioned ar-
rangement or with its circuits connected ac-
cording to the second mentioned arrange-
ment. o

My invention will be more readily under-
stood from the following specification when
taken in connection with the accompanying

“drawing, in which the single figure is a dia-

grammatic view illustrating the apparatus

“employed.

At 1 is indicated the armature of a direct
current dynamo electric machine which may
be driven in any convenient manner, as, for
example, by an alternating current motor
(not  shown) connected to commercial sup-
ply mains. This machine is provided with
a shunt field winding 2 which may be regu-

" lated by means of the usual field rheostat 3.
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I have also provided a series field winding
4 capable of being employed whenever de-
sirable. An arc lamp 10 is shown diagram-
matically as provided with operating mech-
anism' 11 whereby the electrodes may be
separated or brought together. Similarly
the arc lamp 12 is provided with operating
mechanism 13 and is shown with its elec-

- trodes separated so that the lamp is inactive.

30

In series with field winding 4°and the arc
lamp 10 I provide a ballast resistance 14
while in series between the field winding 4
and the arc lamp 12 I have provided a simi-

~ lar resistance 15. For a purpose to be later
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described, I have also provided a switch 20
by means of which the series field winding
4 and the resistances 14 and 15 may be short-
circuited and have provided switches 21 and

22 to control the lamps 10 and 12.

Let us now suppose that the arc 10 is in
operation and that the switches 20 and 21
have been closed. Owing to the design of
the generator, 1, the elimination of the bal-
last resistance is possible and economjg op-
eration may be secured. If it is now de-
sired to put the lamp 12 in operation the
switch 20 will be opened, thereby introduc-
ing the series field winding 4 and the re-
sistance 14. The current required by the
arc lamp 10 by its passage through the field
winding 4 will increase the voltage deliv-
ered to such a degree that it will compensate
the drop through the resistance 14 and con-

sequently the voltage received by the arc.

10 will remain practically constant. This
is very desirable since in.the particular use
in which this arrangement is employed any
change in the light produced is readily
noticeable. Because of the effect of the re-
sistance 15 in series with the electrodes of
the lamp 12, the switch 22 may be closed
and its electrodes may be brought together
without fear of interference with the opera-
tion of the lamp 10. All danger of short-
circuit is avoided since a drop through the
resistance 15 will maintain a sufficient volt-
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age across the lamp 10 to keep the same in
operation. In the ordinary operation, the
electrodes of the lamp 12 will be immedi-
ately separated for a short distance and an
arc struck, making it possible thereby to
heat up the carbons of this second lamp so
that the same will be in condition for im-
mediate use at the time required.” No light
will be thrown on the screen by the second
lamp 12 because of a special shutter or
“dowser” which is provided on the motion
picture machine. When it is desired to “dis-
solve” the view being showninto the one to

= follow, the “dowser” on lamp 12 is removed

so that the views from the two machines
o wrlap. The switch 21 is then opened,
whereupon the electrodes of the arc 10 may
be separated if desired. During this opera-
tion the ballast resistances 14 and 15 will in-
sure the steadiness of the arcs while the
series field winding 4 will automatically
maintain the voltage delivered at the value
desired. Because of theé special design of
the machine employed, the switch 20 may
now be again closed, since only one lamp is
in_operation, and the field winding 4 and
ballast resistances 14 and 15 cut out of cir-
cuit, thereby improving the economy of
operation. It will be evident that, in the
particular operation which- I have outlined
above the resistance 14 is not absolutely
necessary. In order, however, that the op-
eration may be reversed, I find it convenient

70

80

90

to provide two such resistances, one of which -

is in series with each lamp.

While I have herein described the pre-
ferred embodiment of my invention in de-
tail, I conceive that various modifications
may be made therein and I, accordingly, do
not desire to be limited to the exact arrange-
ment shown but seek to cover in the append-
ed claims all such modifications and varia-
tions as come within the scope of my in-
vention.

What I claim as new and desire to secure
by Letters Patent of the United States, is:—

1. The combination with a generator pro-
vided with shunt and series field windings
and adapted to operate with a drooping
voltage-current characteristic when its series
field winding is ineffective, and to operate,
when its series field winding is effective, with
such a voltage-current characteristic. that,
for the same value of current, a higher volt-
age obtains than with series field winding
ineffective, of a plurality of arc lamps, and
means whereby the generator may be caused
to supply current with its series field wind-
ing ineffective to one lamp, and to supply
current with its series field winding effec-
tive to a plurality of lamps.

2. The combination with a generator
vided with shunt and series field windings
and adapted to operate with a drooping-volt-
age-current characteristic when its series
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field winding is ineffective, and to operate
when its series field winding is effective, with
such a voltage-current characteristic that,
for the same value of current, a higher
voltage obtains than with the series field
winding ineffective, of a plurality of arc
lamps, a resistance, and means whereby the
generator may be caused to supply current
with its series field winding effective to said
lamp through said resistance or to supply
current with its series field winding ineﬂ%c-
tive directly to said lamp. _

3. The combination with a.generator pro-
vided with shunt and series %eld windings
and adapted to operate, with the series field
winding ineffective, with a drooping volt-
age-current characteristic and to operate,
with the series field winding effective, with
such a voltage-current characteristic that,
for the same value of current, a higher volt-
age obtains than with the series field wind-
ing ineffective, of a plurality of arc lamps, a
plurality of resistances, and means whereby
the generator may be caused to supply cur-
rent, with the series field winding effective,
to a plurality of parallel circuits, each com-
prising one of said lamps and one of said
resistances arranged in series, or to supply
current, with the series field winding inef-
fective, directly to one of said lamps.

4. The method of operating a system com-
prising a plurality of arc lamps, a plurality
of resistances, and a generator provided with

shunt and series field windings and adapted -

to operate with a drooping voltage-current
characteristic when its series field winding

is ineffective, and to operate, when its series -

field winding is effective, with such a volt-
age-current characteristic that, for the same
value of current a higher voltage obtains
than with its series field winding ineffective,
which consists in supplying current from
the generator, with its series field winding

8

effective, to a plurality of parallel circuits,

"each comprising one of said lamps and one
- of said resistances arranged in series, and

subsequently supplying current from the
generator with its series fileld winding in-
effective directly to one of said lamps.

5. The method of operating a system com-
prising a plurality of arc lamps, a plurality
of resistances, and a generator provided with
shunt and series field windings and adapted

“to operate with a drooping voltage-current

characteristic when its series field winding
is ineffective and to operate when its series
field winding is effective with such a voltage-
current characteristic that, for the same
value of current, a higher voltage obtains
than with its series field winding ineffective,
which consists in supplying current from
the generator, with its series field winding
ineffective, directly to one of said lamps,

subsequently supplying current from the
geénerator, with its series field winding ef- -
fective, to a plurality of parallel circuits,

each comprising one of said lamps and one
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of said resistances arranged in series, and

subsequently supplying current from. the
generator, with its series field winding inef-
fective, directly to another of said lamps.

6. The method of alternately operating a

plurality of arc lamps connected in mul-
tiple to a source of supply in order to trans-
fer from one-lamp to another without a fail-
ure of light which consists in increasing the
potential delivered by said source, insert-
ing a resistance in series with one of said
arc lamps which is inactive, putting said

‘inactive lamp in operation, rendering said

originally active lamp inactive, withdraw-
ing said resistance and decreasing the poten-
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tial of said source. -

In witness whereof I have hereto set my
hand this 11th day of August, 1915.
: ARTHUR L. HADLEY.




