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To all whom it may concern:

Be it known that I, ARTHUR E. COLGATE, a
citizen of the United States, residing at New

York city, in the county and State of New

York, have invented a certain new and useful
Improvement in Search-Lights, of which the
following is a specification.

The object of myinvention is to produce a
search-light which will be of comparatively
little weight, to enable the apparatus to be
readily carried about, and one which will be
cheap in construction and simple and effect-
ive in operation. Oneof the mainobjections
to search-lights as heretofore constructed is
the heavy weight, making the apparatus nec-
essarily a stationary fixture. Jurthermore,
they have been very expensive, and mainly
on account of these two objections search-
lights have not gone into extensive use on
vessels outside of naval ships. Vessels en-
gaged in transportation do not require pow-
erfulsearch-lights capable of throwing a beam
of light a long distance, as is done by the
search-lights at present in use, but what they
require is a search-light eapable of throwing
a beam of light about half a mile, which
would be sufficient for all purposes; and par-
ticularly in entering harbors. Such a light
should also be comparatively light and port-
able, in order that the apparatus may be
readily carried about from place to place on
a vessel, ascircumstances may require. Such
a search-light I have produced, and is illus-
trated In the accompanying drawings, in
which—

Kigure 1is an elevation of the arc-lamp ap-

paratus of my search-light, the casing being
shown in section. Fig. 2is a bottom view of
the arc-lamp apparatus. Fig. 3 is a detail
view of the magnet for striking the are, and
Figs. 4 and 5 are details of the clutch mech-
anism for operating the feed mechanism.
Referring to IFig. 1 of the drawings, A rep-
resents the casing, and B the glass cap, held
in place by a ring b, which is provided with
a series of slots O', which engage with pins ?
on the casing, forming a bayonet-joint for
holding the glass B in place. The rear of

the casing A is provided with a hinged cap
50 A', hinged at the under side at @ and pro-

vided with a screw or eatch a' at the top for

locking the cap. Within the cap A’ is con-

tained the mirror C, which is carried by a
slide ¢, working through a sleeve ¢’ at the
back of the cap A’. On the outer end of the
slide ¢ a handle ¢? is provided for adjusting
the mirror. The slide ¢ is provided with a
spline ¢*, which works in a channel cutin the
sleeve ¢’ to prevent the slide from turning.
The sleeve ¢’ is also provided with a groove
¢', in which is a spring ¢’, pressing against
the slide. The slide works freely through
the sleeve ¢/, and the spring ¢® is provided
to prevent the slide from wabbling in the
sleeve. by providing the cap A’ the parts of
the arc-lamp are made readily accessible.

The arc-lamp mechanismissituated length-
wise in the casing with the carbons at an an-
gle to the mirror, as indicated in Fig. 1, the
center of the arc being coincident with the
center of the mirror. |

P and N are the positive and negative car-
bons of the lamp, the negative carbon being
shown as quite short and considerably larger
in diameter than the positive carbon. By
providing a negative carbon which is much
larger in diameter than the positive carbon
the reduction in its length due to the con-
sumption of the carbon is relatively slow,
and hence the arc remains practically in line
with the center of the mirror. A furtherad-
vantage in having one carbon larger in diame-
ter than the other is that in the consumption
of the larger one a concave surface is pro-
duced which acts to reflect the light,and when
placed in the position shown in Fig. 1 the
larger carbon will be consumed more rapidly
on 1ts upper side, resulting in an inclined
concave surface which reflects the light to-
ward the center of the mirror. The arrange-
ment of the carbons illustrated also results
in a long ar¢ which causes the carbon of
smaller diameter to be consumed in such
manner as to produce a long slender point,
which allows the larger carbon to reflect the
light-rays into the mirror with less obstrue-
tion. The carbon of smaller diameter is more
rapidly consumed by this arrangement, but
since their cost is quite small and since it is
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more than counterbalanced.

The negative carbon 1s carried by the clamp
i, which is provided with a split sleeve n/,
fitting over a stem n*.  The stem 7* is made
in two parts insulated from Lrl(ﬂl other by a
sleeve of insulating mater ml n”®, the whole
being carvied by the collar »', mounted pon
a sliding rod n°, IPig. 5. This rod slides
through the end 111(}(3(, x of the [rame and
ﬂuouﬂh the yoke « of the series magnet 1),
uh()% armature ¢ i
rod n°.  Detween 1
ture ' is a spiral spring %, and the free end
of the rod »” has a bearing in the piece »' of
the frame.

The magnet D 1s in servies with the arc, and
when the current is turned on this magnet is
energized, causing it to attract its armature
', which moves the rod #° to the left, carry-
ing the negative carbon with 1f, separating
the carbons and striking the arc. I'o prevent
the armature ' from mtﬂmnaﬁ I provide a
brass pin %, which is inserted into the core-
piece of the magrmt and passes through a hole
in the armature, thus acting as a guide and
preventing the rotation of the armature, and
hence holding the negative carbon in line
with the positive carbon.

The positive carbon P is carried by a holder
f_,mmmtm o of a split sleeve p and a clamping-
collar ), which engages with the serew-thread
on the sleev e p, as 1ndicated 1 Ifig. 1. ‘the
slecve
split sleeve 3°, similar to the sleeve 2" of the
negative-carbon holder; and the sleeve o~ fits
over a stem 97, insulated by a sleeve p', the
whole being carried by a collar 97, provided

with an internal screw-thread and traveling

on the feed-screw K. T'o prevent the positive
carbon moving laterally and to prevent the
collar p” rotating on the feed-scerew, I provide
a spring-foot p", which extends crosswise of
the frame.

The feed-screw K is carried in the Learings
+and «* of the frame and has a thread of long
pitch. This fecd-scerew is provided with a
hand feed-wheel ¢, rigidly secured thereto,
and for automatically operating the feed-
screw I provide a cluteh mechanism, which
is operated by a shunt-magnet I, carried un-
derneath the series magnet DD and supported
by the end piece x of the frame. Thearma-

ture f of this magnet is pivotod at one end at |
7', Fig. 2. and at the fre

¢ end nas attached to
1t a elmm 7, conneceting with the elutceh mech-
anism I, which will be hereinalter described.
The chain g passes under asheave ', carried
by the bracket ¢,
riedd by a br acket g', and in the chain is in-
serted a turnbuckle ¢” to take up the desirved
amount of slack in the chain. Thearmature

Fisdrawn away from the magnet I by a spiral

spring 7~ the tension of whicl is adjustable
by means of a screw 2 to which one end of
the spring is attached.

18 rigidly Secmed to the |
e voke o and the arma--

e p has an extension in the h:nm of a

md under a sheave ¢”, ear- ;

The movement of the |

armature away from its magnet s himited by
a stop-serew f Yoand at the free end of the ar-
mature is carvrvied a fork /i, insulated fromthe
armature by a block of insulation 7. The
fork . opecrates a civeuit-controlier in the
shunt-circuit. This eireuit-controller con-
sists of an adjustable stationary contact
carried by the br 1(‘]&QL v, andaspring- 1}1*0%4*1[
movable contact 2, carried by the bracket +
having a %Iom‘e within which the stem ¢ 01
the contact ¢ 511(1:1&, and this stcim 15 pro-
vided with a pin ¢, between which and the
bracket 7is a 51‘)11.:11 ]nmn ¢, which tends to
hold the contacts and 2°in CDI’] tact, At the
end nearest the armature f the stem " is pro-
vided with a head ¢, withh which the forl /i of
the armature engages. -‘\ S shown, the fork
/v is free to move a short distance belore it
engages the head <7, when :I_m armature s
attracted by its magnet. The movement of
the armature f tow .;11(1 1ts magnet gradually
accelerates, and the object of the freo Move-
ment between the fork /v and the head ¢+ is to
have the fork engage the head only when the
armature is moving quite rapidly.  Thusthe
opening of the shunt-cireuit will be with a
quick snap, reducing the spark at the con-
tacts. Ilerctofore in opening ashunt-cireuit
by the movementol thear mature of the shunt-
magnet one of the contacts was carried eivher
directly by the armaturce or operated direetly
by the armature, so that the contacts sepa-
rated so soon as the armature began to move,
which resulted in a slow separation of the
contacts., On the return movement of the
armature through the spring /7 the armature
moves very rapidly, and since the tension ot
thespring / is considerably greater than that

of the spring @ the fork /v and head ¢ will

separate, 10{11'111“ the spring «~ free to force
the contact + ..c_t;._;{_umt the contact ¢ without
interference. Thustheshunt-civeuitis closed
by a quick snap and independently of the
movement of the armature 2 The brackets
o and ¢* are insulated from the main frame
by sheets of insulating material o, Flg. 1,
The eluteh mechanisin L (1llustrated in de-
tail in FFigs. 4 and 5) consists of a flange /,
having the hub / surrounding the feed-scerew
K and to which it 15 rigidly attached. On
eémh side of the flange [, and working on the
hub I/, are two collars /5, having long arms /3
on one side of the shaft and short arms * on
he other side. The long arms ¢ are con-
nected together by a screw, bhetween which
and the frame of the machine a spring 7 1s
attached. Pivoted between the short arms /f
is a cam-lever (%, to which the chain ¢ is at-
tached. When the armature 1 is attracted
by its magnet, the chain g is drawn forward,
which action pulls the lever £ downward, tilt-
ing the same on its pivot and causing its cam
edge to impinge against the flange [, and the
continued forward movement of the chain (f
causes the shaflt IZ to be rotated through the

engagement of the flange [ and the _lm{jl_' "
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This movement tilts the long arms /> upward,

placing the spring [’ under increased Lensmn
and when the pull on the armature f is re-

leased the springe {7 returns the cluteh mech-
pring

anism to its normal position. The lever [fis
provided with a finger /', which engages with
a pin [° on the bearing x°. The object of fin-
ger [ and pin 5 is to throw lever{® out of en-
cgagement with flange [ when the parts are
returned to their normal positions in order

that the hand-feed may be operated, if nec- |

essary.

The circult connections are as follows:
from binding-post 1 by wire 2 to stem p?° to
positive carbon, to negative and stem n* and
by wire 5 through the series magnet D and
wire 4 to binding-post 5. The shunt-cireunit
is from binding-post 1 by wire 6 to shunt-
magnet F and wire 7 to stem n?.

The operation of the apparatus is as fol-

lows: When the current is turned on, the se-
ries magnet D is energized, which, as before
explained, draws the negative carbon away
from the positive carbon and strikes the arc.
When the resistance of the arc increases, the
shunt-magnet I will become suf ﬂlently en-
ergized to attract its armature f; (the shunt-
cireuit being closed at the contacts 7 and 27,)
and the movement of the armature 1 actuates
the clutch mechanism which rotates the feed-
screw I, feeding collar 9° forward and ad-
ancing the positive carbon. When the ar-
mature f is near the end of its forward move-
ment and when 1its rate of movement is ac-
celerated, the fork /i engages the head ¢ and
opens the shunt-circuit. The spring /* then
retracts the armature 7, permitting the shunt-
circuit to close again through the action of
spring 7°, and this action is repeated when the
resistance of the arcincreases again through
the further consumption of the carbons.

What I claim is—

1. In an are-lamp, the combination with the

carbons, one of which is held stationary when
the arc is formed and the other being mov-
able, of afeed-screw forsaid movable carbon
a cluteh for said feed-screw, a shunt- mannet
for operating said foed-serew through said
cluteh, a circuit-controller in the %hunt -Cl1-
cult operated by the armature of said shunt-
magnet to open the circuit, and means for
operating said controller to close the circuit
independently of the movement of the arma-
ture, substantially as set forth.

2. In an arc-lamp, the combination with the
carbons and a feed-serew therefor, of a cluteh
for said feed-screw, said clutch consisting of
a circular flange and a pivoted arm having a
cam edge for engaging the periphery of said

tween sald pivoted arm and the armature of
salid magnet whereby when the armature
moves in one direction the pivoted arm is
caused to grip the circular flange and rotate
the feed-screw, substantially as set forth.

| gaging within
flange, a shunt-magnet, and a connection be-

1

"y

3. Inan are-lamp, the combination with the
carbons and a feed-serew therefor, of a clutch
tor sald feed-screw, said cluteh consisting of
a circular flange and a pivoted arm having a
cam.edge for engaging the periphery of said
flange, a shunt-magnet foractuating said piv-
oted arm to rotate the feed-screw, separate
means for operating said feed-screw by hand,
and means for normally holding said flange
and pivoted arm out of engagement to permit
the operation of the hand-feed, substantially
as set forth.

4. In an arc-lamp, the combination with the
carbons and a feeding device therefor, of a
cluteh operated by a shunt-magnet for auto-
matically actuating said feeding device, sep-
arate means for operating said feeding device
by hand, and a finger (" engaging a stationary
stop I for thl‘OWlﬂ“ said eluteh out of engage-
ment in 1ts 1101‘111&1 position to permit the op-

eration of the hand-feed, substa.ntially as set
for’[h

5. In an are-lamp, the combination with the
carbons and a feeding device therefor, of a
series magnet for striking the are, said mag-
net having an armature carried by a spring-
pressed sliding rod, a carbon-holder for one of
the carbons extending out to one side of said
sliding rod, and a stationary non-magnetic
pin projecting from one of the poles of said
magnetand with which said armature engages
for preventing lateral movements of the car-
bon-holders, substantially as set forth.

6. The combination with an arc-lamp, of a

shunt-magnetioroperating the feeding mech-

anism for the carbons, anda circuit-controller
for the shunt-magnet comprising astationary
contact, a laterally-moving contact engaging
therewith operated by the armature of the
shunt-magnet when near the end of its move-

ment, and aspring surrounding said movable

contact to closethe circuit independent of the
movement of the armature away from its
magnet, substantially as set forth.

7. In carbon-holdersforarc-lamps, the com-
bination with the holder or clamp, of a split
sleeve upon which the holder is mounted, an
insulated stem or rod upon which said sleeve
isforced, and a pin carried by said stem which
enters slotsinsaidsleevetopreventthesleeve
turning on said stem, substantially as set
forth. _

3. In earbon-holders for arc-lamps,the com-
bination of a split sleeve p in which the car-
bon is placed, a clamping-collar ' engaging
over sald split sleevep for clamping the same
on the carbon, a split sleeve p® secured to the
split sleeve p, and an insulated stem 9® en-

sald split sleeve 9°, substan-
tially as set forth.

J. In a search-light, the combination of a
casing, a reflector in said casing, an arc-lamp

whose carbons are arranged obliquely and
lying in a plane at right angles to the reflec-
tor, one of said carbons being held stationary
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when the ave 1s formed and the olther being ccult independently off the movement of the
|

movable, of a feed-screw for said movable | armature, substantially as set forth. I
carbon, a cluteh forsaid feed-screw, a shunt- - This specification signed and witnessed this
magnet tor operating said feed-screw through | 21st day of December, 1895,

5 said cluteh, a circuit-controllerin the shunt- - ARTHUR K. COLGATE.
circult operated by the armature of said | Witnesses:

shunt-magnet to open the circuit, and means
for operating said controller to close the cir-

W. PRLZER,
KUGENE CONRAN.
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