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- UN~1TED STATES PATENT OFFICE.

RUDOLPH M. HUNTER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
THE THOMSON-HOUSTON ELECTRIC COMPANY, OF CONNECTICUT.

ELECTRIC SEARCH-LIGHT.

—

- SPECIFICATION forming part of Letters Patent No. 503,602, dated August 22, 1893.
' ~ Application filed June 19, 1893, Serial No. 478,088, (Nomodel -

To all whom it may coneeriv

" Bo it known that I, RuDoLPH M. HUNTER,
of the city and county of Philadelphia, and

State of Pennsylvania, have invented an Im-
provement in Electrie Search-Lights, of which

the following is a specification.

IO

My invention has reference to electric
search lights,and consists of certain tmprove-

“ments which are fully set forth in the follow-

ing specification and shown in the accompa-

- nying drawings which form a part thereof. -

This application, Case No. 254, relates to
certain improvements in search lights of
the character set out in Letters PPatent No.

495,461, dated April 11, 1893, and also to im- |
‘provements set out in my application, Serial

" No. 473,597, filed May 9, 1893, and more
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particularly comprehends certain 1improve-

ments in the means for vibrating the beam

of light which has been projected and con-
centrated upon a distant object.

Broadly considered, it is immaterial to my

invention what means are employed for gen-
erating the intense beam of light, or what the |

particular character of lens for concentrating

‘and projecting the beam of light may be, as
my invention is equally applicable tn a case
where the light is produced from other means
than an electric current, though it is particu-

larly adapted to an electric lamp since the

means for operating the vibrator is electric
and would derive its power from the same

source as the lamp. - -
My improvement consists essentially 1n
flexibly supporting the means for projecting

 the rays of light in one direction to form a

beam and combining therewith electro-mag-

netic devices adapted to cause the said pro-

jecting devices to wabble or vibrate, and
thereby cause the beam of light to be vibrated
horizontally, or both horizontally and verti-
cally. The vibration of the means for pro-

jecting the rays of light would be very slight |

as it is arranged immediately at the lamp,

45

whereas the beam of light projected upon the
distant object is many miles distant, and
therefore a small movement of the vibrator
would produce an extended movement ot the
beam of light upon the object illuminated.

My preferred form of projector is acondenser | 'The positive carbon is held in a suitable
- lens of any suitable construction and this I I elamp upon a horizontally rotating shaft 1,

i

.

]

support flexibly at a distance in front of the

are, which distance may be varied by suitable
adjusting devices to concentrate the beam of
light upon objects at different distances, and
this condenser lens I cause to wabble or vi-

brate by means of electro magnets arranged

in a suitable manner relatively to the con-
denser lens and so energized by.an electric

carrent as to cause different electro magnets
to come into play at different times. The
same motor which I employ torotate the posi-

. .
tive carbon in the manner set out in my ap-

plication, Serial No. 473,597, hereinbefore re-
ferred to, I also employ to operate the com-
mutating device for causing proper vibration
of the beam of light, though itisevident that

| separate means may be employed for this

purpose. 1 also provide suitable hand ad-
justed devices for varying the extent of the
movement of the condenserlens or projecting

| device under the action of the electro mag-

netic devices whereby the beam of light may
be vibrated to a greater or less extent as de-
sired according as to the extent of the object
to be illuminated. -
My improvements also relate to certain de-
tails of construction of thelamp proper, more
particularly contemplating devices for feed-
ing the ecarbons relatively to each other for
the purpose of maintainingan arcat a definite
position and in the focus of the condensing

lens or other means of concentrating the rays
‘of light. o

These various improvements will be better
understood by reference tothe accompanying
drawings, in which—
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Figure 1 is asectional elevation throughmy

improved vibrator showing its position rela-
tive to the carbons. FIig. 2 is a front eleva-
tion thereof showing the electrical connec-
tions with.the are and the motor. FKig. 3 isa
side elevation of a complete searchlight with
the surrounding casing removed. Fig. 4 isa
diagrammatic view illustrating the various
cireuits of the lamp complete; and Ifig. 5 is
an elevation of a detail illustrating the feed-
ing devices. |

A is the positive carbon and B the negative
carbon between which the are is maintained.
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having a core 2 adapted to be drawn into a
solenold 3 against the action of a spring 4.

The negative carbon b is supported in &
vertically movable carriage clamp 12 mov-
able upon vertical guides 11 and adapted to
be moved vertically by meansof a lifting cord
18 and a moving carriage 10, so that the car-
bon B moves toward the carbon A atone half
the velocity that the carbon A movestoward
the carbon B. This proportion may be va-
ried, it desired, by simply varying the rela-
tive diameters of the carbons A and B. The
carriage 10 supports the shaft 1, the solenoid
3, and the electric motor O for rotating the
shaft 1, and 1s movable horizontally upon the
ouldes 5 earried in a frame 6. The frame 6
18 pivoted upon a transverse axis 7, upon the
support 3, movable about the vertical axis
upon the base or pedestal 9. By this means
the lamp proper has a universal movement
upon its pedestal in the well known manner.

The carriage 10 has one end of the cord 13
secured to 1t, thesaid cord then passing about
a pulley at the rear of the machine, then up-
ward over a pulleyat the top of the guide 11,
thence downward under a pulley upon the
carriage 12, and thence upward to the top of
the guide 11, where it issecured. This means
causes the carriage 12 to move at a definite
speed vertically, relatively to a horizontal
movement of the carriage 10. The general
principle of construction and operation of
these parts Is very simiiar to what is set out
in my application, Serial No. 473,597, before
referred to.

The rear end of the rod 1 is provided with
a cone 18 which operates against the arm 17
secured to a rock shaft 16, which rocksa trip-
ping device 14, which works in connection
with a rack 15 upon-a frame 6 and causes an
intermittent feeding of the carriage 10 to the

extent of one tooth of the rack 15 for each

full movement of the shaft 1 and its core 2
relatively to the solenoid 3, operating sub-
stantially in the manner of the well known
Remington type writer in feeding its paper
carriage upon the main frame carrying the
type bars. "The feeding action only takes
place when the core 2 is moved as far to the
right in the solenoid as it can and when it is
necessary to feed the carbons toward each
other. The feeding action of the carriage 10
1s thereforeintermittent, but the action of the
solenoid 3 and its core 2 is sufficiently great
to cause the proper regulation between the
carbons toinsure the constancy of theare and
maintain a substantially uniform light.

L. is a frame extending through the guides
5 and is adjustably clamped by a clamp [ in
any position desired, so as to adjust the con-
densing lens K nearer or farther relatively to
the arc. Upon the ends of the frame L is a
circular frame /. Arranged within this circu-
lar frame 7 is a tubular frame C which is ad-
justable longitudinally therein in one direc-
tion by springs (&, and in the other direction
bya nut II having a hand wheel /.
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supported within the tubular frame C is an
annular ring D preferably resting upon
springs d, said annular ring carrying the con-
denser lens I or a reflector indicated in dot-
ted lines 1n Fig. 1.

J are solenoids arranged about the con-
denser lens and supported by the tubular
frame C. There may be any number of these
solenoids desired. Kach solenoidis provided
with a movable core KK adapted to catch ale-
ver 1 pivoted to the frame F at one end, and
connecting at the other end with the annular
ring D by a pin connection 2. A spring £ is
employed to keep the core I in connection
upon the pivoted arm I. If the parts ¢, Tand
I are hinged together, the spring &£ might be
dispensed with.

It will be observed that if the solenoid en-
ergizes the core I, the corresponding part of
the annular ring D will be forced in, com-
pressing the small spring d and thereby pull
the condensing lens E. This action can be
made to take place in sections about the con-
denser lens by energizing the solenoids sue-
cessively and thereby causing the condenser
lens or concentrating device to wabble or vi-
brate. By turning the hand operated nut IT,
the frame C may be moved upon the frameT
to a greater or less extent, and as the pivots
of the levers I are fixed, this will have the
tendency to alter the throw of the solenoids
and vary the extent ol wabble or vibration of
the annular ring D and the device is thereby
adjustable during this operation soas to vary
the extent of movement of the beam of light
over the object to be illuminated.

It is quite evident that the various details
herein disclosed may be more or less modi-
fied, 1t desired,as the general principle would
be the same and would be included in my in-
vention broadly considered.

O 1s an electric motor and is carried upon
the carriage 10and by suitable power devices
1s made to rotate the rod 1 carrying the posi-
tive carbon A, in the manner set out and
claimed in my application,Serial No. 473,597.
The shaft of the electric motor is provided

with a portion R receiving current from a con-

tact . The brush passesover the fixed com-
mutator P, the sections of which are con-
nected respectively with the several solenoids
J by conductors p. All of the other terminals
of the solenoids are connected by a common
return circuit m. The circuit leading to the
solenoids is in parallel with the circuit M’
which includes the carbons A and B and the
solenoid 3.

M 1s a source of electric energy of any suit-
able description.

N is the motor circuit for supplying eur-
rent to the electric motor O and connecting
it in parallel with the are and with thesolen-
oids J. The motor may be regulated as to

1ts speed by a regulator n of any suitable de-
scription and this regulator may also be em-
ployed to cut the motor out of circuit when
Flexibly | it is desired to stop the vibration of the heam
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of light or to stop the rotation of the carbon ! deviees thrown into action sueeesswely, to

A. Tt is quite evident that by throwing the

~ belt between the motor O and shaft 1, the mo-

tor may be employed to rotate only the com-

mutator R.

A resistance ohanwer W may be emplO} ed

to econtrol the power supply to the solenoids

~J so as to vary their operation as desired.

10

This controller M? may also be provided with
nmeans to interrupt the circuit for the purpose
of throwing the solenoids out of action and
permitting the search light to be used in the
ordinary way. In this case it would be cus-
tomary to adjust the lens X to separate the
rays of light to cover a larger area.
The various details may be greatly modi-

- fied without departing from the prineiples of

20

‘my invention, and therefore I do not limit

myself to the re]oeolﬁo meehameal structures
illuastrated.

What I olalm as new, and demre to secure

by Letters Patent, is—
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1. In an eleetrle search light, the combina-

tion of an electric lamp ed&pted to maintain
an are, means to concentrate and direct the

rays of lieht from the are, and electro mag-
netic devwes thrown into aetlon sueeesswely

to cause the means for concentrating and di-
recting the rays of light to wabble or vibrate.

9. In an electric search light, the combina-
tion of an electric lamp adapted to maintain

“an arc, means to concentrate and direct the

rays of light from the are, electro magnetic
devices thrown into action sueeesswely to
cause the means for concentrating and direct-
ing the rays of light to wabble or Vlbrote and

means controlled by the hand to vary the ex-

tent of the wabble or vibration. |
3. In an electric search light, the eombmaf
tion of an electric lamp adapted to maintain

“an are, means to concentrate and direct the

rays of light from the are, electro magnetic
devices thrown into aetlon suceeesnely to

cause the means for concentrating and direct-

ing the rays of light to wabble or vibrate,
means controlled by the hand to vary the ex-

tent of the wabble or vibration, and a com-
‘mon support for the electric lamp proper and

the means for eonoentretmg and directing the
rays of light, |
4. In an eleetue search lwht the eomblm-

tion of an electric lamp adapted to maintain
an are, means to concentrate and direct the |

rays of light from the are, electro magnetic

devices thrown into action sueeesswely to
- cause the meansfor concentrating and direct-

ing the rays of light to Wabble or vibrate,
means controlled by the hand to vary the
extent of the wabble or vibration, an electric
motor, and a commutating device opera,ted by
the eloetue motor for throwuw electric mag-

netic devices at intervals mto circuit with a
_source of electrical energy.

5. In an electric search light, the eombmw—
tion of an electric lamp adopted to maintain

an arc, means to concentrate and direct the

rays of light from the are, electro magnetic

|

cause the means for concentrating and direct-
ing the rays of light to webble or vibrate,
means controlled by the hand to vary the

extent of the wabble or vibration, an electrie
‘motor, a commutating device operated by the

electric motor for throwing electric magnetie
devieces at intervals into cireuit with a source

| of electrical energy, and power devices oper-
ated by the electric motor for rotating the

positive carbon of the electric lamp simulta-
neously with the position of the commutating
device.

6. In an electric search light, the combina-
tion of a lamp for producing an intense light

adapted to maintain an are, means to concen-

trate and direct the raysof light from the are,
and electro magnetic devices thrown into ac-
tion successively to cause the means for con-
centrating and directing the rays of light to
wabble or vibrate.

7. In an eleetrie search ]wht the combina-
tion of a lamp for produomg an intense light
adapted to maintain an are, means to concen-
trate and direct therays of light from the are,
electro magnetic devices thrown into action
successively to cause the means for concen-
trating and directing the rays of light to wab-

ble or vibrate, and means controlled by the

hand to vary the extent of the wabble or vi-
bration.

8. In an electric search light, the oombme-
tion of a lamp for produemfr an intense light

adapted to maintain an are, means to concen-

trate and direct the rays of lwht from the are,

electro magnetic devices thlown into action
sueeesewely to cause the means for concen-
trating and directing the rays of light to wab-
ble or vibrate, means controlled by the hand
to vary the extent of the wabble or vibration,
and a common support for the electric lamp
proper and the means for concentrating and

directing the rays of light.

9. In an electric semeh light, the eombme-
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tion of a lamp for procluemg an intense light

adapted to maintain an are, means to concen-
trate and direct the raysof light from the are,

electro magnetic devices thrown into action
successively to cause the means for concen-

traling and directing the raysof light to wab-

15

ble or vibrate, means controlled by the hand |

to vary the extent of the wabble or vibration,
an electric motor, and a commutating device
operated by the electric motor for throwmﬂ'

electric magnetic devices at intervals inte eir-

cuit with a source of electrical energy.

10. The combination of a lamp and frame
connected to the lamp and condenser or
equivalent, concentrating devices for concen-
trating and directing the rays of light from
the lamp, an elastic or spring support for the
condenser or concentrating devices, a series
of electro magnets arranged upon the frame
and about the condenser or concentrating de-
vices, mechanical connections between the ar-
matures of the electro magnets and the con-

| denser or concentrating dewees, and a source
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of electrical energy, and suitable commutat-
ing devices forenergizing the electro magnets
for the purpose of making them operate to
cause the eondenserorconcentrating devices
to wabble or vibrate.

11. The combination of a lamp and frame
connected to the lamp and condenser or

equivalent, concentrating devices for concen- |

trating and directing the rays of light from
the lamp, an elastic or spring support for the
condenser or concentrating devices, a series
of electro magnets arranged upon the frame
and about the condenser or concenfrating de-
vices, mechanical connections between the ar-
matures of the electro magnets and the con-
denser or concentrating devices, a source of
electrical energy and suitable commutating
devices for energizing the electro magnets for
the purpose of making them operate to cause
the condenser or concentrating devices to
wabble or vibrate, and means to adjust the
condenser or concentrating devices relatively
to the lamp.

12, The combination of a lamp and frame
connected to the lamp and condenser or
equivalent, concentrating devices for concen-
trating and directing the rays of light from

the lamp, an elastic or spring support for the

condenser or concentrating devices, a series
of electro magnets arranged upon the frame
and about the condenser or concentrating de-
vices, mechanical connections between the ar-
matures of the electro magnets and the con-
denser or concentrating devices, & source of
electrical energy and suitable commutating
devices for energizing the electro magnets for
the purpose of malking them operate to cause
the condenser or concenfrating devices to
wabble or vibrate, and adjusting devices
adapted to be controlled by the hand for op-

erating the extent of the movement of the

condenser or concentrating devices.

13. In asearchlight, the combination of the
lamp with a condenser or concentrating de-
vices consisting of a frame, an annular ring
flexibly supported thereby, a condenser or
concentrating device fortherays of light car-
ried by the annular ring, a series of electro
magnets supported on the eircular frame and
arranged about the condenser or concentrat-
ing devices, and mechanical connections be-
tween the armatures of said electro magnets

‘and the annular ring carrying the condenser

or concentrating devlees and means to ener-
oize the electro man‘nets at dif ‘ferent times to
cause the annular ring to be vibrated.

14. In a search light, the combination of the
lamp with a condenser or concentrating de-
vices consisting of a frame, an annular ring
flexibly supported thereby, a condenser or
concentrating device for the raysof light car-
ried by the annular ring, a series of electro
magnets supported on the circular frame and
arranged about the condenser or concentrat-
g deviees, mechaniecal connections between
the armature of said electro magnets and the

503,602

centrating devices, means to energize the elee-
tro magnets at different times to caunse the an-
nular ring to be vibrated, a supporting frame
for the eucular, and 11:51;11(1 operated devices
for moving the circular frame and the annu-
lar ring bodily upon the supporting frame for
the purpose of varying the extent of action of
the several electro magnets.

15. In an electric lamp, the combination of
two carbon holders adapted to keep their car-
bons at an angle to each other, a common sup-
porting frame. provided with guides for the
two carbon holders, a conn ectmn between the
two carbon holders consisting of a cord and
pulleys substantially as set out and means to
keep one of the carbon holder supports lon-
gitudinally upon its guides.

16. In an electric lamp, the combination of
two carbon holders adapted to keep their car-
bous at an angle to each other,acommon sup-
porting fmme provided with guides for the
two carbon holders, a connectlon between the
two carbon holders consisting of a cord and
pulleys substantially as set out means to keep
one of the earbon holder SuppOl‘tS longitudi-
nally upon its guides, a solenoid and core for
moving one of the carbons relatively to the
other for maintaining the brilliancy of the
are, and a connecting dewce between the core
or 1ts support and the feeding devices where-
by the movement of the core or its support
automatically operates the feeding devices at
intervals to compensate for consumptlon of
the carbons.

17. In an electric search light, the combina-
tion of a lamp for produemg an intense lieght
adapted to maintain an are, means to concen-
trate and direct the rays of 11”']113 from the are
electro magnetic devices thrown into ::'LCthll
suceesswely to cause the means for concen-
trating and directing the rays of light to wab-
ble or vibrate, and haud controlled devices
for throwing the electro magnetic devicesinto
or out of action

13. Inanelectric search light, the combina-
tion of a lamp for produc,mﬂ‘ an intense light
adapted to maintain anare, means to concen-
trate and direct the rays of hfrht trom the are,
electro magnetic devices thrown into actlan
Successwelv to cause the means for concen-
trating and dir ecting the raysof light to wab-
ble or Vlb ate, meaus controlled by the hand
to vary the extent of the wabble or vibration,
and hand controlled deviess for throwing Lhe
electro magnetic devicesinto orout of actlon

19. Inan electric search light, the combina-
tion of a lamp for produemo an 1ntense light
adapted to maintain an are, means to concen-
trateand direct the rays of lwht from the are,
electro magnetic devices thrown into action
suceesswely Lo cause the means for concen-
trating and directing the rays of light to wab-
ble or Vlbmte, means controlled b the hand
tovary the extent of the wabble or Vlbmmon
acommonsupportfortheelectric lamy praper
and the means for concentrating and direct-

annular ring carrying the coudeuser or con- | ing the rays of light, and hand controlled de-
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20. In an electric search light, the combma—
tion of a lamp for prod uc]’.np' an intense light
adapted to maintain an are, means to concen-
trate and direct the rays of light from the are,

~electro magnetic devices thrown into action

1O

20

3°

35

successively to cause the means for concen-
trating and directing the rays of light to wab-
ble or vibrate, means controlled by the hand

“tovarvthe extent of the wabble or vibration,

an electric motor for throwing electric mag-
netic devices at intervals into circuit with a
source of electrical energy, and hand con-
trolled devices for throwing the electro mag-
netic deviees into or out of actlon.

21. In an electric search light, the combina-

tion of alamp for producing an intense light |

adapted to maintain an are, means to concen-
trate and direct the rays of light from the are,
electro magnetic devieces thrown into action
successively to cause the means for concen-
trating and directing the rays of light to wab-
bleorvibrate,and haud controlled dewccs for
varying the power of the electro magnetic de-

vices.

22, In an electrie search light, the comblna-
tion of a lamp for p1oduemfr an intense light
adapted to maintain an arc, means to concen-

trate and direct the rays of 1ight from the are,

clectro magnetic devices thrown into action
successively to cause the means for concen-
trating and directingthe rays ot light to wab-
ble or vibrate, means controlled by the hand
to vary the extent of the wabble or vibration

and hand controlled devices for varying the

power of the electro magnetic devices.

Tl

vices for throwmﬂ* the electro mwuetm de- |
_Vlces into or out of action.

l

23. In an elect1 ic search light, the combina-
' tion of a lamp for ptoducmg an intense light
adapted to maintain an are, means to concen-
trate and direct therays of uﬂ*ht from the are,
electro magnetic devices thtown into action

suceesmvely to cause the means for concen-
trating and directing the rays of light to wab-
ble or wbmte means controlled by the hand
to vary the extent of the wabble or vibration,
a common support for the electriclamp proper
and the means for concentrating and direct-
ing the rays of light, hand eoutrolled devices
for v varying the power of the electro magnetic
devices.

24. In an electric search light, the combina-
tion of a lamp for moduemﬂ' an intense light
adapted to maintain an arc, means to concen-
trate and direct the raysof ho*ht from the are,
electro magnetic devices thrown into action
successwely to cause the means for concen-
trating and directing the rays of light to wab-
ble or wbrate, means controlled by the hand
to vary the extent of the wabble or vibration,
an electric motor for throwing electric mag-
netic devices at intervals into exremt with a
source of electrical energy, hand controlled
devices for throwing the electro magnetic de-
vices into or out of action, and hand con-
trolled devices for varying the power of the
electro magnetic devices.

In testlmony of whichinvention I have here-
unto set my hand. -

R. M. HUNTER.

| Witnesses:
ERNEST HOWARD IIUNTER
C. M DIETTERICH.
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