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UNITED STATES 

SAMUEI, W. RUSHMORE, OF 

PATENT OFFICE. 

BROOKLYN, NEW YORK. 

ELECTRIC SEARCH - GH 

SPECIFICATION forming part of Letters Patent No. 582,694, dated May 18, 1897. 
Application fled January Il 1896, Serial No. 575,082, (No model.) 

To (t/l, who77, it in?ti/ GOJude 7'72: 
Beit known that I, SAMUELW. RUSHMORE, 

a citizen of the United States, and a resident of 
Brooklyn, county of Kings, and State of New 
York, have in Vented certain new and useful 
Improvements in Electric Search-Lights, of 
which the following is a specification. 
This invention relates to search-lights, the 

main objects of the invention being to pro 
vide improved carbon supporting and feed 
ing devices and improved means for chang 
ing the direction of the search-light in both 
horizontal and vertical planes. 
In the drawings, Figure 1 is a side view, 

partly in Section, Of my Search-light. Fig. 2 
is a section on line 22. Fig. 3 shows means 
for holding the lamp in place and for permit 
ting longitudinal adjustment. Fig. 4 is a 
plan or side view of the preferred form of 
lamp. Fig. 5 shows a modification of a de 
tail of the lamp. Fig. 4 is a partial section 
on line 4 4 of Fig. 4, the armature and the 
feed-regulating train being not sectioned. 
Fig. 6 is a front view of the search-light and 
means for turning it in different directions, 
and Fig. 7 is a cross-section of the lower end 
of the yoke. 

5 is the body or cylinder of a projector or 
search-light, having a reflector 6. 
A is the inclosing case of the arc-lamp, SO 

constructed that the carbon-moving rods (t ) 
will move easily in a horizontal plane. 

b' is a tube into which extends rod to and 
which contains a spring S. (See Fig. 4.) 
77 are brackets secured to the lamp-box 

and resting on the bottom of cylinder 5. 
S are screws extending from said brackets 

through longitudinal slots 9 in cylinder 5, and 
10 are finger-nuts on said screws by which the 
lamp-brackets may be clamped to the cylin 
der, and when the nuts are loosened Said 
brackets and the lamp may be adjusted bodily 
forward or backward, for example, by loosen 
ing one of the nuts 1112 on the outside of the 
search-light and then turning the other nut 
to draw the screw and lamp toward it. This 
adjustment of the lamp parallel with the axis 
of the reflector makes it possible to place the 
arc in the desired position relative to the focus 
of the lens or reflector. 

1414' are horizontal rails Secured to the up 
per corners of the lamp-box and forming a 

track parallel with the axis of the reflector, 
on which Wheels or other bearings support 
ing Or partly Supporting the carbon-carrying 
rods may move and enabling the rods to move 
with very little fliction and without binding 
where they pass through the ends of box A. 

15 15 1616 are wheels adapted to travel 
back and forth on the rails and connected in 
pairs by cross-bars 17 IS, to one of which rod 
C is connected by a bracket 19 and to the other 
of which rod b is connected by a similar 
bracket 20 at the opposite end of the box. 
Bars 171S each carry an arm 21 22, insulated 
therefrom at 23 and Supporting carbon-hold 
ers 24 in the axis of the reflector. As shown 
in Fig. I, the carbons are nearly consumed. 
With longer carbons in the holders the wheels 
5 IG and the arms 21 22 WOUld be near the 

light and left ends of the rails, respectively, 
the arc relmaining at the same place, the 
focus. Preferably the carbon farthest from 
the lens is the larger one, though of the same 
length as the other, so as to throw as much 
light as possible on the lens and to produce 
as small a shadow as possible. 

In Fig. 4 the feed mechanism of the lain) 
is shown. In this figure rails 14, wheels 15 
16, and cross-bars 17 1S are omitted. The 
lamp, as here shown, can be used horizon 
tally, as in Fig. 1, Or Vertically, as in Fig. 4. 
This lamp is of the same general construc 
tion as the lamp described in my Patent No. 
515,022, dated February 20, 1894. The lamp 
described in the patient is not perfectly bal 
anced, owing to the location of the armature 
and of the frame d on concentric or coinci 
dent pivots at the center of the lamp. In the 
construction disclosed in my patent above 
mentioned the rods C. l) are necessarily at dif 
ferent distances On opposite sides of the cen 
tral pivot when geared to wheels of different 
diameters, which interferes with the symme 
try and balance of the lamp. In the construc 
tion shown in this application the pivot or 
shaft of the feed mechanism is at One Side of 
the pivot of the almature a distance approxi 
mately equal to the difference in radius of the 
gear-wheels gh, and the rods Ct, t) are at equal 
distances on Opposite sides of the celntral pivot 
C, which makes the lamp symmetrical and per 
fectly balanced. Centrally between rods Cl 
and b is a shaft, c in bearings formed in the 
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magnet and in a brass plate c', secured to the 
front faces of the magnet-poles e. 
d is a frame loosely mounted on a shaft c', 

so as to be free to turn on said shaft. Shaft 
c is located at one side of and parallel with 
shaft c. 

E is a magnet the armature e of which oc 
cupies an oblique position with respect to the 
framed and the magnet. The armature e, 
lmovable on its shaft, and frame d, movable 
on its separate and eccentric shaft, are con 
nected by a link I, so that when the arma 
ture moves on its shaft it turns said frame on 
its shaft. A spring L" may be used with ad 
vantage to form said link. This spring re 
duces the shock to the apparatus when cur 
rent is first turned on. 

e' are pole-pieces of the magnet with curved 
faces between which the armature swings. 
f fare springs connected, respectively, be 

tween the top and bottom of the box and the 
rods', projecting in opposite directions from 
the armature. As one of these springs is lo 
cated on each side of the axis of the arma 
ture, and as the springs are of equal length 
and strength, the armature will be perfectly 
balanced and will move with almost no fric 
tion on the axis. 
Upon shaft c' of frame d are gear-wheels 

g, h, and i. Wheel (1 engages with rod 0, 
wheel h with rod d, and wheel i with pinion 
tion a counter-shaft j", mounted in frame d. 
On shaft f' is also a fixed ratchet-wheel I, 
With which a pawl engages to prevent back 
Ward movement, and an escapement-wheel 
l, with which engages a pallet l'. 
The sizes of wheels g h will depend on the 

relative rate of feed desired for the two car 
bons. If the carbons are to be fed with equal 
speed, said wheels will be of equal size, and 
in this case it is evident the carbon-rods may 
both engage the same wheel on oppositesides. 
Above frame d is a stop-lever in, pivoted 

at n' to a standard na', which is secured to 
framed and moves there with, so that pivot 
n' maintains a fixed distance from the frame. 
Lever m and framed are connected by a light 
spring n°. The lower edge of the lever is 
provided with a series of notches with which 
the vibrating retarding fan or arm l is adapt 
ed to engage and thereby be prevented from 
vibrating. In my patent, above referred to 
this lever m is shown pivoted to a fixed point, 
a point not moving with framed. It is found 
in practice that this sometimes causes the 
teeth of lever 17 to hold the fan longer than 
it should, thus delaying the desired feeding. 
By mounting lever m so that its pivot is cle 
Vated at the same time as frame cl the diffi 
culty mentioned is overcome. 
When the lamp is not burning, the carbons 

are in contact. When the current is turned 
On, magnet E attracts its armature, swinging 
it on its pivot or shaft, and through link I, 
Swinging frame cl on its shaft eccentric to the 
shaft of the armature. The pinioni climbs 
up on the periphery of wheel i, the arm pre 
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venting a too sudden movement of the frame. 
The frame is carried up until the vibrating 
arm engages with lever 7. In the further up 
ward movement of the frame wheel is rotated 
and its movement is communicated to shaft, 
c" and the other two wheels upon it, causing 
rodl) to move downward and the rod (, lip Wal’d, 
which separates the carbons and establishes 
the arc. When the current decreases, owing 
to resistance of the arc, the magnet allows 
springs f to retract the al'mature. This move 
ment first lets the level 11 down onto its stop 
and them releases arm land allows the spring 
S, above the negative carbon-rod, to rotate the 
train and move the carbons toward each other. 
The upper rod moves faster than the lower 
rod because of the larger wheel being in en 
gagement with it. 
The search-light is mounted in a yoke 25, 

supported by and turnable on a standard 26 
on a platform 27. 

2S is a hand-wheel on a rod or shaft 29, Se 
cured to yoke 25, as indicated by pin 30. 

31 is a second rod or shaft parallel to rod 29 
and at One side thereof. Shaft 31 has a bear 
ing in hub 32 of wheel 2S and also in the base 
of the yoke. At its lower end it is provided 
with a handle 33, which has a lever 34, piv 
oted at 35, pressed by a spring 36 and con 
trolling the locking-pin 37, adapted to engage 
and be disengaged from notches 3S in the 
hand-wheel. At the upper end of shaft 31 is 
a bevel-gear 39, which drives wheel 40, coln 
nected by a chain or belt, 41 to wheel 42 on 
a pivot of cylinder 5. By turning the hand 
wheel without disengaging lock 37 the yoke 
and cylinder will be turned in a horizontal 
plane only. By disengaging the lock and 
turning the shaft, 31 the cylinder will be tilted 
up or down in a vertical plane. 
In small search-lights the rails and parts 

coöperating there with for reducing the fric 
tion of the carbon-rods are unnecessary. 

I claim 
1. The combination with a search-light cyl 

inder, of an arc-lamp with horizontal carbons 
in the axis of the cylinder, a spring tending 
to feed the carbons toward each other, a mag 
net, an armature pivoted between its poles, a 
frame carrying a train of gearing and pivoted 
eccentrically to said almature, carbon-rods 
engaging respectively with a wheel of Said 
train on opposite sides of the armature-pivot, 
and a suitable detent for the train. . 

2. The combination, in an arc-lamp, of an 
electromagnet, an almature pivoted between 
its extremities or poles, a frame carrying a 
train of gearing and pivoted eccentrically to 
said armature, means for connecting the 
frame and al'mattre, two carbon-l'ods at ecual 
distances from the armature-pivot and en 
gaging l'espectively with opposite sides of 
two wheels of said train, and upon opposite 
sides of the armature-pivot, said wheels be 
ing eccentic to the axis of the armature, and 
a (letent for the train. 

3. The combination, in an arc-lamp, of an 
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electromagnet, a centrally-pivoted armature, eccentric to the pivot of the frame, and a link 
a pivoted frame moving With the armature, 
two carbon-rods, two gear-wheels respectively 
in engagement there with, the rods being lo 

: cated on opposite sides of the central pivot 
at equal distances therefrom, a detent for 
Said. Wheels, the armature and wheels being 
On eccentric axes. 

4. The combination, in an arc-lamp, of a 
shaft, a frame pivoted thereon, an armature, 
an axis therefor eccentric to said shaft, a con 
nection between the frame and armature, a 
single-spool magnet with pole-pieces adapted 
to act on both ends of the armature, a train 
of gearing carried by the frame, a detent 
therefor, and two carbon-rods engaging re 
spectively with two wheels of the gearing and 
on oppositesides of the pivot of the armature. 

5. The combination, in an arc-lamp, of two 
oppositely-moving carbon-rods, a feed-gear, 
a pivoted frame carrying the gear, an operat 
ing-magnet, an armature therefor on a pivot 

connecting the frame and almature. 
6. The combination, in an arc-lamp, of two 

oppositely-movable carbon-rods, a feed-gear, 
a pivoted frailme carrying said gear, a magnet 
and armature adapted to move the frame, a 
standard in carried by said frame, a stop-bar 
in pivoted to the standard, and a detent in 
position to be engaged by the stop-bar. 

7. The combination of a Search-light, a Sup 
porting-yoke therefor, a shaft and handle 
for turning the same in a horizontal plane, a 
second shaft movable separately from first, 
parallel but not concentric there with, and a 
connection between said shaft and the search 
light for moving it in a Vertical plane. 
Signed this Sth day of January, 1896. 

SAML. W. RUSIIMORE. 
Witnesses: 

C. L. BELCHER, 
CHARLES M. CATLIN. 
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