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To aid whon, it may concern: 
Beit known that I, GASTONSAUTTER, a citi 

Zen of France, residing at 26 Avenue Suffren, 
Paris, France, have invented certain new and 

5 useful Improvements in Machinery for Direct 
ing Search-Lights, (for which Letters Patent 
have been secured in France on the 16th of Aul 
gust, 1890, No. 207,659;) and I do hereby de 
clare the following to be a full, clear, and ex 

I O act description of the invention, such as will 
enable others skilled in the art to which it 
appertains to make and use the same. 
This invention relates more particularly to 

machinery for directing search-lights from a 
I5 distance by means of electricity; but each of 

the improvements constituting the said in 
vention is included for all the uses to which 
it may be adapted. 
On War ships and in fortresses it is impor 

2O tant that the commanding officer may be able 
himself to direct the luminous beam while he 
observes the distant illuminated objects. To 
accomplish this it is desirable to start and 
stop the search-light or projector instanta 

25 neously; to produce a slow movement thereof 
through as Small an angle as desired; to pro 
duce a rapid movement thereof at will; to di 
lect the movement thereof in the direction 
both of azimuth and altitude; to stop the 

3o search-light or projector automatically at 
the limit of its vertical movement; to give 
a retrograde movement to the search-light 
or projector by a single movement of the 
switch after it has stopped itself automati 

35 cally. By the aid of the present invention 
these results may be attained and an efficient 
apparatus produced capable of direction by 
a commanding or observing officer at a dis 
tance. In accordance with said invention 

4o the search light or projector mounted in alt 
azimuth is connected mechanically with two 
electric motors, one for giving the move 
ment in altitude and the other in azimuth, 
and with each motor is combined a control 

45 ling-switch whereby said motor can be ro 
tated in either direction and stopped and 
started at will. A special improvement in 
the stopping consists in arranging the con 
trolling-switch so as to short-circuit the mo 

So tor, which thereupon arrests itself instanta 
neously by the reaction of the current which 

it generates in the short circuit. In order to 
convey the movements to the search-light 
from the motors, the said light is mounted by 
means of trunnions on a turn-table which is 55 
revolved by one motor to give the movement 
in azimuth, and the movement in altitude is 
imparted through a swivel-joint in the axis 
of the turn-table through devices to which a 
transverse movementis imparted by the other 6o 
motor. In order to stop the movement in 
altitude automatically, circuit-changers are 
arranged in the path of a correspondingly 
movable device, so as to be struck thereby 
and operated to change the circuit. While 65 
not restricting the invention absolutely there 
to it is considered advantageous to employ 
such switches for the circuit - changers, so 
that the alteration is instantaneous, and also 
to arrange the circuits and circuit-changers 7o 
in such a way that the motor is short-cir 
cuited by automatic operation of said circuit 
changers, and these features are specially in 
cluded in the invention. 
A special new form of snap - switch has 75 

also been designed for use in the present in 
vention. It will be hereinafter explained. 
In connection with the automatically-oper 
ated circuit-changers an arrangement of cir 
cuits and contacts is provided whereby the So 
search-light may at once be moved both up or 
down, as the case may be. The circuit-chang 
er's reset themselves automatically. 
The invention also comprises particular 

constructions, combinations, and arrange- 85 
ments of parts in the controlling-switch and 
also in the search - light, as hereinafter set 
forth. 

In the accompanying drawings, which form 
part of this specification, Figures 1 and 2 are gc 
sectional elevations in planes at right angles 
to each other of a search-light. Figs. 3 and 
4 are a partial Sectional and partial face view 
of the controlling-switch for one motor. Figs. 
5 and 6 are a face view and a cross-section, 95 
respectively, of the controller, which com 
prises switches for both motors. Figs. 7, S, 
and 9 are detail views in section of one of the 
switches. Figs. 10, 11, and 12 are detail views 
of the automatic circuit-changers; and Figs. 
13, 14, and 15 are diagrams of the circuits un 
der different conditions of working or arrest. 
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The search-light in the form of an electric 
lamp is contained in the drum A1, which has 
a depending compartment A, with binding 
posts. A for the feeding-wires. It is mounted 
on trunnions A on the posts A", which pro 
ject upward from the turn-table A'. This 
table runs on rollers A and has a hollow 
central arbor, on the lower end of which is 
the spur-wheel B for giving the said turn 
table and the search-light thereon the requi 
site motion in azimuth. - 
The search-light and its turn-table are Sup 

ported on the hollow base A, in which are the 
motors and connecting mechanism for impart 
ing movement thereto, and also the automatic 
circuit-changers. The drum A'is oscillated on 
its trunnions through the lever A', fulcrumed 
on the turn-table A" and connected by the link 
A with the said drum, and connected also by a 
swivel-joint with the transversely-movable rod 
B18 in the hollow arbor of the turn-table, This 
swivel-joint, being in the axis of the turn 
table, does not interfere with the rotation 
thereof. The rodB is bored and threaded at 

25 its lower end to form a nut, which engages 
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the screw B on the elongated hub of the 
worm-wheel B. This last turns loosely on a 
vertical stud, as shown in Fig. 2. By turn 
ing the worm-wheel B and screw B in one 
direction or the other the rod B is raised or 
lowered, thereby rocking the lever A and os 
cillating the drum A on its trunnions A. 
The wires for feeding electricity to form the 
arc of the search-light extend from the bind 
ing-posts A. to the posts A on the turn-table, 
one of which rubs over the contact-ring A 
and the other over the contact-ring A', which 
form the terminals of the feeding-circuit. The 
rotation of the turn-table A* therefore does 
not affect the supply of electricity to the lamp 
in drum A10. At A1 is a hand-switch for 
making and breaking the feeding-circuit of 
saidlamp. The motors to traverse the search 
light and to elevate and depress its beam 
comprise the armatures B° and B, whose field 
magnets are in one piece and magnetized by 
the coil B common to both. The shaft B of 
the armature B carries a pinion B, which 
engages the spur-wheel B, whose shaft car 
ries a screw B, Fig. 2, engaging the worm 
wheel B, that turns loosely on the pin B, 
and carries with itself the pinion B, engag 
ing the spur-wheel B, already mentioned. 
As the armature B' revolves, therefore, its 
motion is suitably reduced and transmitted 
to the spur-wheel B and turn-table A', so as 
to direct the search-light to any point of the 
horizon. This pinion B and the worm-wheel 
B15 would be formed integral or be rigidly 
connected; but for the purpose of enabling 
the disengaging of the driving-machines, and 
thus enabling the search-light to be turned 
by hand, the pinion B is driven through a 
clutch d. By turning the rod A and lift 
ing the pinion by means of the eccentric pin 
on the inner end of said rod (which pin en 
ters a circular groove in the hub of pinion 

B) the pinion B may be disengaged from 
the worm-wheel B. The shaft B of arma 
ture B8 carries a pinion B', Fig. 1, which en 
gages the spur-wheel B', whose shaft carries 
a screw B, engaging the worm-wheel B, 
that turns loosely on its central pin and re 
volves the screw B, above mentioned, so as 
to raise and lower the rod B18 and oscillate 
the drum A10. 
At A' and A' are two automatic circuit 

changers, which are operated, respectively, by 
the arm b on the lower end of the rod B 
when the latter reaches the top or bottom of 
its course. As shown, (see Figs. 10, 11, and 
12,) the circuit-changers A and A' are each 
mounted on, but insulated from, a bracket 
frame of, say, bronze, composed of the arm 
P', upright P, and foot P, and secured by the 
last to the tray-like base-plate B, Figs. 1 and 
2, under the gearing above mentioned. The 
arm b acts upon one or the other of the levers 
b' U', which are held in their normal positions 
(shown in Figs. 2 and 11) by means of a spring 
r", in the form of a spiratension-spring, and a 
stop r'. Each lever carries two contacts p p' 
and pip, respectively, in the form of pins of, 
say, silver fixed in holders of, say, bronze, insul 
lated from each other, and the levers b bare 
provided with binding-posts pip'pp.'. The 
holders PP are provided with bolts, which 
pass through the holders for the pins p and 
p', and are surrounded with insulating mate 
rial. At p is a permanent electrical connec 
tion between the contacts p' and p”. The 
pins pp' and p' p' of each pair project on op 
posite sides of a switch-lever P P, respect 
ively, which is combined with a spring irr 
for holding the switch-lever against one of 
the pin-contacts until said pin has moved it 
past the middle position, and for thereupon 
snapping the said lever into contact with the 
other pin of the pair. The switch-levers P. 
Pare each stirrup-shaped, (see Fig. 12,) and 
are mounted between centers p' for the lower 
and p" for the upper switch-lever, and the 
springs r r, in the form of spiral tension 
springs, are placed in the bow of the stirrup, 
with one end fastened to the outer end of said 
stirrup and the other in a projection on the 
plate of the circuit-changer A or A'. At p. 
and pare electrical wires, which lead to the 
brushes of armature B, and at p' p' are 
wires leading to binding-posts 6 and 5, (see 
Fig. 13,) to which wires for the distant con 
trolling-switch for starting, stopping, and reg 
ulating the speed of motor B are led. The 
two middle pins p' pare electrically con 
nected with the hinding-post 1. The field 
coil B' is included in the loop between the 
posts 1 and 4 and the armature B° in the loop 
between the posts 2 and 3. 
There is a controlling-switch for each mo 

tor. They may be alike. As shown in Figs. 
3 to 9, they each comprise an upper set of 
contacts EE E° E. E. E.'8 and a lower set of 
contacts E and E', both sets being secured 
by screws E to the non-conducting plate H. 
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of, say, Slate, in Such a Way as to insulate the 
contacts from each other. The conducting 
block C8 (of, say, copper) rubs over and es 
tablishes an electrical connection with the 
contact E. It is carried by the conducting 
leaf-spring F, whose ends are fastened to but 
insulated from the rotating box C, of, say, 
bronze, which is turned by the handle D. The 
arbors C* may be cast integral with the box C, 
and the upper of Said arbors turns in a station 
ary bridge D'. The conducting-block Crubs 
over and establishes an electrical connection 
with the contact E or the contact E', accord 
ing to the position in which it is placed, and 
said block is of such size that when it is in 
the middle position it establishes the elec 
trical connection with both contacts E and 
E', thus establishing a short circuit between 
them. The block C is carried by a conduct 
ing leaf-spring F, whose ends, like those of 
spring F, are attached to but insulated from 
the box C. The blocks C9 and C are elec 
trically connected with each other by means 
of the metallic pieces C" and C''', so that the 
contact E is always in electrical connection 
with one or the other of the contacts E' or E', 
or with both. The conducting-block C'rubs 
over the contacts E8 E. E. E.' E'. It is car 
ried by the conducting leaf-spring F, whose 
ends are attached to but insulated from the 
box. C. The conducting-blocks C'8 and C' 
are electrically connected with each other by 
the metallic pieces C'C', so that when said 
blocks are in the central position they put the 
contact E into electrical connection with both 
the contacts E" and E'. When they are moved 
to the left, they successively put the contacts 
E, E, and E° in electrical connection with 
the contact E', and when they are moved to 
the right they successively put the contacts 
E, E', and E' into contact with the contact 
E'. The said apparatus therefore consti 
tutes a reversing-switch, for if the current 
from the plus pole of an electrical generator 
be led to contacts E8 E° E. E. E' and the 
contact E be connected with the minus pole 
of said generator while the contacts E. E.' 
are connected with the respective poles of a 
motor, then it is evident that as the handle 
D, box C, and the two pairs of blocks or rub 
bers-viz., CC and C'C'-are turned to the 
left, the current from the generator would 
pass to the motor by way of one of the con 
tacts EEE, block C''', spring F, piece C C''', 
spring F, block C', and contact E", and from 
the motor to the generator by Way of the con 
tact E', blocks C, spring F, pieces C'C', 
spring F, block C, and contact E. On the 
other hand, as the handle D and parts Con 
nected therewith are turned to the right the 
current for the generator would pass to the 
motor by way of one of the contacts E" E' 
E's, block C', spring F', pieces C'C', spring 
F, block C''', and contact E', and from the 
motor to the generator by way of the contact 
E, block C, &c. 
The object of using a number of contacts 

E. E. E. E'E' is to enable the apparatus to 
serve as an adjustable rheostat or current 
regulator. For this purpose resistances E 
(see Figs. 13, 14, and 15) are placed between 
the contacts E', and these are on one side 
thereof, the contacts on the opposite sides 
thereof being cross-connected-namely, E° 
with E' and E8 with E'; but the resistance 
coils could be placed on both sides, as those 
skilled in electrical apparatus will readily 
understand. 
The apparatus or controlling-switch, in ad 

dition to serving as a reversing-switch and 

7 o 
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So 
current-regulator, is also a short-circuitor for 
the motor, as already explained. 

In order to return the apparatus or con 
trolling-switch to the middle position when 
ever it is released, a spring 9, Figs. 3 and 8, 
(shown as a volute spring,) is interposed be 
tween two sleeves d and d inside the box C, 
the sleeved loosely surrounding the arbor C 
and having the inner end of the spring g at 
tached thereto at f, and the sleeve di being 
fastened inside the casing cl, which itself fits 
loosely inside of the box C. With these parts 
are combined, first, a sector d', Figs. 3 and 7, 
fastened by Screws a to the box C; second, a 
sector d, Figs. 3 and 9, fastened by screws 8 
to a stationary bottom c.', third, a sector d", 
fast on the sleeved at the top by being cast 
in one piece with the casing d fourth, a sec 
tor d, fastened by screws v° to the sleeved 
and casing d at the bottom; fifth, a sector d', 
fast on the sleeved by being castin one piece 
with said sleeve, and, sixth, a sector (l, fast 
ened to the sleeve dat, the bottom by means 
of the screws ''. The spring g tends con 
stantly to revolve the sleeves d and din op 
posite directions. This movement of each 
sleeve is of course arrested So Soon as the bot 
tom sectors cland d(see Fig. 9) strike against 
the stationary sector di. In this movement 
each top sector presses against the sector d, 
which is brought to the middle position, as 
indicated in Fig. 7, and brings with it the 
handle D, box C, and springs FFFF, and 
blocks C C C C. When therefore the 
handle D is released, the spring g returns the 
controlling-switch to the middle position. 
The sectors permit, however, a movement to 
the right or left by application of a sufficient 
force to overcome the resistance of the spring 
g. When the handle D is turned to the left, 
the sector d' presses against the sector d' 
and carries around the sleeve (against the 
resistance of the spring, the sector d'acting 
as a fixed stop to prevent the sleeved and 
casing d from following, while the sector d. 
is free to move away from the said stop d5. 
On the other hand, when the handle D is 
turned to the right the fixed stop d arrests 
the movement of the sleeve d', while the sec 
tor d' carries the sleeved and casing d along 
with the handle D and boy C. All the Sec 
tors may be described as stops or mechanical contact-pieces. 
At G is a simple hand-switch for making or 

85 

95 

CO 

I o5 

IO 

II5 

I 25 

  



O 

25 

35 

45 

55 

4. 454,604 

breaking the circuit from the generator Q, 
Figs. 13, 14, and 15, which is placed in a loop 
between the binding-posts L. L', the switch G 
being placed in the wire which leads from the 
post L. After passing the switch G the cir 
cuit branches right and left to the two con 
trolling-switches, being directly in electrical 
connection with the contacts E8 E/8 of each 
switch and with the contacts E, E', and E' 
through one or two of the resistances E. 
These resistances can be adjusted as may be 
desired. By cutting out said resistances or 
connections in one or more of them the in 
tensity of the current, and consequently the 
speed of the motor, can be varied. The left 
hand switch controls the motor-armature B°. 
Its contacts E'E' E. E. E8 are in electrical 
communication with the plus pole of the gen 
erator Q, as just described. Its contact E is 
in electrical communication with the minus 
pole of said generator Q by Way of the post 
L'. The contact E is in electrical communi 
cation with one brush of the armature B' by 
way of the binding-post L* and 2 and the 
contact E' by way of the posts L or 3 with 
the other brush of said armature. The circuit 
through the field-coil from the generator Q is 
by way of the post L, switch G, post L", post 4, 
coil B, post 1, post L', and postL". The right 
hand switch controls the motor-armature B. 
Its contacts E8 E° E. E'E' are in electrical 
communication with the plus pole of the gen 
erator Q, as above described. Its contact E is 
in electrical connection with the minus pole of 
the generator Q by Way of the post L'. The 
contact E of the light-hand switch is in elec 
trical communication with one brush of the 
armature B by way of the posts Land 6, con 
tact p, lever P, wire p", the contact E' with 
the other brush by way of the posts Land 5, 
contact p, lever P, and wire p. 
The operation is as follows: Turning de 

pending handle D of the left-hand switch to 
extreme right brings the blocks C C and C' 
C'4 to the positions shown in Fig. 13. The 
resistances E are thus cut out and the cur 
rent passes by way of the contact E, blocks 
C/3C', contact E, post L*, posts 2, armature B°, 
post 3, post L, contact E', blocks C'C', and 
contact E. The most intense current is sent 
into the armature B', which revolves there 
fore at the most rapid rate. The rotation of 
the armature Brevolves the screw B, pinion 
Bl, spur-wheel B, and turn-table A', so as to 
sweep the search-light rapidly around the 
horizon, the direction of the movement being 
determined by that of the armature B, which 
of course depends upon the Winding, as well 
understood. It will be convenient, however, to 
make the winding such that the movement of 
the turn-table Awill correspond as near as may 
be with that of the handle D. To reverse the 
movement of the turn-table A', the depending 
handle D is swung to the left, thus putting the 
blocks C8 C. and C'C' of the left-hand switch 
in the position shown in Fig. 14. The current 
passes by way of the contact E and cross-con 

nection to contact E', and thence by blocks 
C'C' to contact E', post L, post 3, motor 
armature B°, post 2, post T, contact E", block 7 O 
C°C, and contact E. As the current flows 
through the armature B° in the opposite di 
rection to what it did before and the field po 
larity remains the same, the armature Bro 
tates in the opposite direction and turns the 
turn-table A and search-light A'also in the 
opposite direction. As the resistances A are 
cut out, the armature B° and the turn-table 
A are revolved at the highest speed. If a 
lower speed is desired, the depending handle 
D may be turned so as to bring the blocks 
C'C' opposite the contacts E° or E', when 
one of the resistance-coils will be included. 
If a still lower speed is desired, the blocks C' 
C' may be brought opposite the end of the 8 
contact, thus bringing both resistances E in 
circuit; but if preferred the resistance be 
tween the contacts E' and E° may be so large 
that the current will be inconsiderable when 
said resistance is included in circuit. By 
placing the handle D in the middle position 
(or by releasing the handle and allowing it to 
be carried into the middle position by the 
spring g) the blocks C C and C'8 and C' 
then occupy the position shown in Fig. 15, and 
the circuit of generator Q is closed through the 
resistances E, contact E, blocks C'C', con 
tacts E'E', blocks C C, contact E, while the 
armature B is short-circuited through the 
post 2, post I, contact E", blocks C and C''', 
contact E', post Li, and post 3. Whichever 
way the armature B may be revolving at this 
time, it sets up a strong current in the short 
circuit, whose reaction suddenly arrests the 
rotation of the said armature and the move 
ment of the search-light, thus enabling the 
said light to be fixed on the spot desired with 
out danger of being carried past it by the 
momentum of the machinery. The turn-table 
A may be revolved in either direction around 
the whole horizon. The right-hand switch con 
trols the movement of the search-light in alti 
tude. It is independent of that just described, 
and as shown in Fig. 6 the handle D projects 
horizontally. By moving this handle to the 
highest position the blocks CC and C'8 and 
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C' occupy the positions indicated in Fig. 13. 
The current from generator Q passes by way 
of the post L, switch G, contact E', and cross 
connection to the contact E°, (thus cutting 
out the resistances E.) and from the contact 
E° it passes by the blocks C'C', contact E, 
post L, post 6, wire p', pin-contact p, lever P, 
wire p to one brush of the armature B8. It 
returns to the generator by way of the wire 
p', lever P', pin-contact p, wire p', post 5, 
post L, contact E', blocks C C, contact E, 
and post L'. The passage of the current 
through the armature B8 revolves it, (say in 
the direction of the arrow,) which turns the 
screw B', worm B', and screw B1 in the di 
rection to raise the nut-rod B and tilt the 
Search-light upward. As the most intense 

| current is on, this movement will proceed with 
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the greatest rapidity. The arm l rises with 
the nut-rod B, and when the latter ap 
proaches the top of its movement it strikes 
the inner end of the lever l', and as said move 
ment continues it turns the lever U' against 
the force of its spring ' and lowers the pins 
p p' and lever Puntil the last-mentioned, hav 
ing been carried past the horizontal, is in a 
position to be pulled down suddenly by the 
Spring r against the pin p', as indicated in 
Fig. 13 by the dotted line. The supply-cir 
cuit of the armature B is now interrupted, 
and Said armature is short-circuited by way 
of pin-contact p", wire p, post 1, post L', con 
tact E of the right-hand switch, blocks C3 C, 
contact E', post LP, post 5, wire p', pin-con 
tact p, and lever P. The rotation of the air 
mature develops, therefore, a strong current, 
whose reaction quickly arrests the rotation, 
and the Search-light comes to rest with the 
beam in its most elevated condition. By 
bringing down the handle D of the right-hand 
SWitch to the lowermost position the blocks 
CC and C'C' occupy the position shown 
at the right of Fig. 14. If the lever P be on 
the contact p, as shown in Fig. 14, the current 
from contact E’ passes by way of the blocks 
C'C', contact E', post LP, post 5, wire p', 
pin-contact p, lever P', wire ps, armature B°, 
Wire p, lever P, pin-contact p, wire p', post 
6, post L", contact E", blocks C C, and con 
tact E. The l’otation of the armature is there 
fore in the opposite direction from that indi 
cated in Fig.13; or, in other words, it moves the 
beam from the search-light downward. As 
the lower limit of the downward movement is 
approached, the arm B strikes the lever B°, and 
as the downward movement continues it 
raises the pins pp and the lever Puntil the 
Spring rSnaps the lever P against the pin 
p', as indicated by the dotted line in Fig. 
14. The airmature B is now short-circuited 
by Way of the pin p", wire p, the post 1, post 
L', contact E, blocks C C, contact E, post L", 
post 6, Wire p', pin p, and lever P, and the 
Search-light is automatically stopped with 
the beam in its lowermost position. If when 
the handle D of the right-hand switch is 
drawn down the nut-rod B is at the top of 
its movement and the lever P is resting 
against the pin p", it is evident that the wire 
p' will be out of circuit. In that case the 
current flows to the armature B, as before 
described with reference to Fig. 14, but re 
turns to the generator by way of the wire p, 
lever P, pin p", wire 1), post 1, post L', and 
post L’. As the rod B is carried down, the 
armb retires from the lever l', which is turned 
by the spring ' until the lever P is free to be 
snapped against the pin p, when the circuit 
is completed by Way of the pin p', post 6, post 
L', contact E, block CC, and contact E, and 
the current continues to flow in the direction 
to draw down the beam of the search-light. 
In like manner if the right-hand Switch be 
reversed when the rod B is at the bottom of 
its course and the lever P is against the pin 

5 

p', as indicated by the dotted lines in Fig. 14, 
then the current will flow, as in Fig. 13, to 
the lever P, but will complete the circuit by 
way of the wire p, post 1, post L', and postI.' 
until the arm l has allowed the lever b° to be 
raised by its spring 7 sufficiently for the 
spring 7 to snap the lever Pagainst the pin. 
p', whereupon the whole circuit becomes as 
in Fig. 13. If a slower up-and-down motion 
is desired than would be given by the full 
current, the right-hand switch can be turned 
to bring the blocks C'C' opposite the con 
tacts E° or E' or opposite the end of contact 
E". To stop the search-light at any point in 
its up-and- down motion, the right-hand 
switch is placed in or allowed to assume the 
middle position. The armature B is then 
short-circuited, and the reaction of the cur 
rent set up in the short circuit quickly stops 
the said armature and the mechanism oper 
ated thereby. Should either of the levers P 
be on the contact p', then the short circuit 
would be as shown in Fig. 15-namely, by 
way of the wire p, lever P, pin p, wires p', 
post 5, post Li, contact E', blocks C'C', con 
tact E, post L', post 1, wire p, pin p', lever 
P, and wire p'. If now the the lever P be 
placed against the pin p, the short circuit 
will be completed from the contact E' by 
way of the blocks C9 C and C'C', contact 
E", post L", post 6, wire p', and pinp. If the 
lever P be placed against the pin p, the short 
circuit is formed by way of the wire p, post 
1, post L, blocks C C, contact E, post L", 
post 6, wire p', pin-contact p, lever P. To 
cut off the current entirely, the switch G is 
turned. 
While certain particular constructions of 

operating and controlling appliances for the 
search-light are described, it must be under 
stood that the invention extends beyond Such 
precise construction, so as not only to include 
such construction, but also switches, contacts, 
and other appliances in general, of which 
those shown may be taken as examples and 
illustrations. 

I claim as my invention or discovery 
1. The search-light mounted to move in al 

titude and azimuth and provided with two 
motors in the base thereof, and intermediate 
mechanism whereby said light is moved in 
each of said directions by one of said motors, 
in combination with a controlling-switch for 
each motor, having an operating-handle, and 
comprising movable and opposing contacts 
relatively arranged and connected with said 
handle, as explained, so that the motor stops 
when the said handle is in the middle position 
and turnsin one direction or the other as Said 
handle is shifted to one side or the other of 
said middle position, substantially as de 
scribed. 

2. The combination, with the search-light 
mounted to move in altitude and azimuth 
and provided with motors and intermediate 
mechanism, of a controlling-switch for each 
motor, whereby the latter may be controlled 
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from a distance in its direction and speed of 
rotation or may be brought to rest, said switch 
having an operating-handle and a series of 
resistances, and comprising movable and op 
posing contacts relatively arranged and con 
nected with said handle and resistances, as 
explained, so that the motor stops when the 
said handle is in the middle position and 
turns in One direction or the other as said 
handle is shifted to one side or the other of 
Said middle position with a speed regulated 
by the distance to which said handle is shifted, 
substantially as described. 

3. A controlling - switch comprising the 
switch-blocks or movable contacts, the oppos 
ing contacts, the rheostats, the double-acting 
Spring, the stops, and the resistances, where 
by said switch may send out a current of va 
riable intensity in either direction and when 
released is automatically returned to the mid 
dle position, substantially as described. 

4. A circuit-reversing switch having the 
contacts arranged to form a short circuit when 
the said switch is in the middle position, sub 
stantially as described. 

5. A circuit-reversing switch having the 
contacts arranged to form a short circuit when 
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Said Switch is in the middle position, and pro 
vided on either side of said position with a 
series of contacts and resistances for varying 
the intensity of the current, substantially as 
described. 

6. A circuit-controlling switch comprising 
an upper and lower set of contacts, a box 
provided with a handle, conducting blocks 
and Springs in Said box, sleeves and springs 
in said box, and the sectors or stops, sub 
stantially as described. - . 

7. A search-light mounted to move in alti 
tude and provided with an electric motor and 
intermediate mechanism, and also with cir 
cuit-changers in the circuit of said motor 
adapted to be operated automatically when 
the limits of movement are attained, and when 
so operated to bring the motor and search 
light to rest at the limit of the movement at 
tained, substantially as described. 

8. The combination, with a search-light 
lmounted to move in altitude and provided 
With a motor and intermediate mechanism, 
and also with circuit-changers adapted to be 
operated automatically when the limits of 
movement are attained, of a controlling 
switch provided with contacts, and electrical 
connections comprising a conductor interme 
diate the said circuit-changers and control 
ling-switch, normally out of contact but adapt 
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ed to be included by the automatic Operation 
of said circuit-changers, so that when said cir 
cuit-changers have been operated the circuit 
may be reversed in said motor, substantially 
as described. - - 

9. A search-light mounted to move in alti 
tude and provided with a motor and inter 
mediate mechanism and also with circuit 
changers adapted to short-circuit the motor 
automatically when the limits of movement 
are reached, substantially as described. - 

10. An automatic circuit-changer, a motor, 
and a search-light moved thereby and adapt 
ed to operate the circuit-changer, in combina 
tion with a controlling-switch and electrical 
connections whereby said circuit - changer, 
when operated, establishes a short circuit on 
the motor through the said controlling-switch, 
substantially as described. 

11. A circuit-changer comprising a lever, 
pin-contact carried by said lever, and a Snap 
switch lever between said pins, in combina 
tion with the search-light, electric motor, op 
erating mechanism, and electrical connections, 
said snap-switch lever being adapted to be 
shifted at the limit of the search-light's move 
ment by the action of said search-light on the 
first-mentioned lever, and to be automatically 
restored in the reverse movement of Said 
search-light without altering the direction of 
the current in the motor, substantially as de 
scribed. 

12. A search-light mounted to move in alti 
tude and azimuth and provided with a motor 
and intermediate mechanism to give motion 
in altitude and a motor and intermediate 
mechanism to impart motion in azimuth, and 
also with circuit-changers adapted to be op 
erated automatically when the limits of the 
movement in altitude is reached and to be re 
stored automatically in the reverse move 
ment, in combination with a controlling-switch 
for each motor, and electrical connections 
whereby each switch may short-circuit its 
corresponding motor or may reverse the ro 
tation thereof, the electrical connections for 
the altitude-motor comprising a conductor to 
the said automatic circuit-changers, through 
which said circuit-changers may establish a 
short circuit on the motor by way of the con 
trolling-switch, substantially as described. 

In testimony whereof IaffiX my signature in 
presence of two witnesses. 

GASTON SAUTTER. 
Witnesses, - 

G. DE MESTRAL, 
ROBT. M. HOOPER. 
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