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APPARATUs FoR DISTANT INDICATIor 

Application fled January 5, 1926, serial ?o. 7988, and in France January 8, 1985. 
This invention relates to means for con 

trolling one or more members in such a man 
ner that the same may be placed in a definite 
predetermined position corresponding to the 

s position of an element located at a distance 
from said member or members, and it is par 
ticularly adapted for laying one or more 
guns located at a distance, or different dis 
tances from a control station, said be 

10 ing laid in accordance with movements of 
sighting means located at the control station. 
The orders sent out from the control sta 

tion may be transmitted either along wires 
or by wireless and the transmitted orders are 

15 executed at the receiving station by the gun 
layer, who moves the gun into a definite posi 
tion corresponding to the movement of the 
sighting telescope at the transmitting sta 
tion. 

20 To facilitate the description and eliminate 
unnecessary figures in the drawings, the 
transmitting station has been described and 
illustrated in connection with only one re 
ceiving station, but it will be understod that 

25 the invention embodies any suitable number 
of receiving stations. Several embodiments 
of the present invention are illustrated in the 
accompanying drawings, wherein 
Fig.1 illustrates somewhat diagrammati 

cally one embodiment of the invention em 
ploying a wire transmission; 

Figs. 2 and 2 illustrate, respectively, a 
transmitting station and a receiving station 
constructed in accordance with the present 
invention and operatively connected by wire 
less transmission; , 

Fig. 3 illustrates another embodiment of 
the present invention; a 

Fig. 4 is a detailed sectional view illustrat 
ing one type of armature which may be em 
ployed in the structure diagrammatically 
shown in Fig. 3; 

Fig. 5 is a diagrammatic view illustrating 
one form of rotating switch which may be 
employed; 

Fig. 6 diagrammatically illustrates the 
visual signal produced by using the switch 
shown in Fig. 5; 

Fig. 7 illustrates another form of receiving 
50 station apparatus, and Fig. 8 another em 

30 

40 

current of electricity 

- Such a lamp.may be formed for example by 

bodiment of transmitting station apparatus 
which may be employed in accordance with 
the present invention; and . . . 

Figs. 9 and 10 illustrate in front elevation 
and in section, respectively, one form of 
visual indicator apparatus that may be em 
ployed at a receiving station. . 

Figure 1, 1 and 2 are the shafts of two 
synchronous motors rotating in the same 
direction and placed pne at the transmitting 
station and the other at the receiving station respectively. 
The synchronous motor having a shaft 1, 

is adapted to actuate a suitable device which 
E. ly makes and breaks an electric 
circuit at the transmitting station. In the 
form shown, the shaft 1 actuates a rotary 
switch comprising a conducting sector 3 in 
tegrally secured to 1 and a brush 4 carried by 
a toothed disc which may be rotated about 1. 
(in order to place 4 in the position corre 
sponding to the order to be transmitted), by 
acting by hand upon the handle 5. The brush 
4 is connected to one of the poles of a battery 
6 the second pole of which is connected to the 

O 

s 
connecting wire 7. The sector 3 is also con 
nected to the connecting wire 8. : 
The receiving apparatus is placed in a 
ing or any other cover E. with cov 

ered sighting tubes, the luminous members 
to be observed contained in this casing thus 
moving in semidarkness. 
The shaft 2 drives an arm 9 at the end of 

which is mounted a small electric lamp 10 the 
action of which is instantaneous, acting as 
would a spark, that is to say possessing the 
property of becoming luminous as soon as a 

through it and 
being extinguished suddenly as soon as the 
current is cut off. - 90 

a glass tube containing neon or any other gas, 
mixture of gases, or vapour, adapted to be 
rendered luminous by the passage of a cur rent of electricity, the voltage being suitably 
chosen according to the nature of the gas and 
according to the distance between the elec 
trodes which lead in the current so that the 
tube may be lit with the smallest pressure 
possible. 
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A toothed disc 11 is mounted concentrically 
with 2 and may be made to rotate about 2 by 
actuating the handle 12. The disc 11 carries 
a counter index or pointer 13 upon which 
has been deposited by known means a coat of 
substance which remains constantly luminous 
in the dark. The electrodes which lead the 
current to the lamp 10, which electrodes may 
be within or without the tube, are supplied 
by the secondary 14 of a transformer the 
primary 15 of which is connected to the leads 
7 and 8, and in the circuit is interposed a 
thermionic valve 16 or else an electrolytic 
valve, which allows only the current gener 
ated at the transmitting station when contact 
between 3 and 4 is broken to reach the 
lamp 10. . 

It is consequently, seen that for each turn 
of 1 the lamp 10 will give a flash of light at 
the exact moment contact is broken between 
3 and 4. It will therefore be possible by 
bringing 13 in front of the positions at which 
the luminous flashis produced to make handle 12 follow in all the displacements communi 
cated to handle 5. 

It will be necessary in order to assist the 
operation to give 1 and 2 a speed of rotation 
of at least ten turns per second so that the 
image will persist upon the retina for a suffi 
cient length of time to enable the position of 
10 for which the luminous flash is produced 
to appear in a continuous manner. 
In order to render the action of the switch 

employed at the transmitting station more 
rapid a condenser 17 is placed between 3 and 
4 and the arc may be blown out magnetically 
or mechanically. Use may be made for this 
purpose, for example, of the magnetic field 
produced by a small electro-magnet 18 mov 
able with 4. - 
In order clearly to define the position of 

the axis of the tube 10 the latter will be cov 
ered with a screen pierced with a narrow slot the direction of which is perpendicular to the 
direction of movement of the said tube. . . 

It will be noted that the switch employed 
at the transmitting station may be replaced 
by any device which allows a current of very 
short duration to intervene periodically at 
the exact moments when an imaginary index 
assumed to be fixed upon the shaft 1 occupies 
a definite predetermined position. 
When very great precision is desired, use 

may be made of the transmission combina 
tions described in French Patent No. 563,928. 
It will be necessary in this case to make use, 
for the various transmissions, of gases giving 
different colours (or else of special screens of 
different colours), and counter indexes or 
pointers having the corresponding colours. 
These transmissions may also be obtained by 
making use of only a single motor for each 
transmitting or receiving station on condi 
tion that the various lamps 10 as well as their 
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counter indexes 13 are mounted concentrical 
ly on circles of different radii. 
In Figure 2 in which the reference numer 

als employed in Figure 1 are used to indicate 
similar parts the transmitting station com 
prises a wireless telegraphy transmitting in 
stallation comprising for example a three 
electrode valve 19, a filament battery 20, a 
grid inductance 21, an anode inductance 22, 
a condenser 23, an aerial 24, a ground 25, and 
an anode battery 6. This apparatus may be 
adapted to transmit energy periodcally to the 
receiving station in any suitable way, such as 
by controlling the grid voltage of the three 
electrode valve or by interrupting the plate 
circuit. In the form shown, the rotary switch 
3, 4 actuated by motor shaft 1, is connected in 
the plate circuit of the valve 19. The trans 
former 14-15 of the receiving station is sup 
plied by a valve amplifier 26 connected to a 
circuit comprising the secondary inductance 
27 and the condenser 28 coupled with the 
inductance 30 interposed between the receiv 
ing aerial 31 and the earth connection 32. 
The secondary 15 of the transformer only 
transmits energy to the receiving station cir 
cuit when the transmitting station circuit is 
made and broken and the thermionic valve 16 
allows current to reach the lamp 10 only when 
the contact between 3 and 4 at the transmit 
ting station, is broken. - 

In the case when the transformer 14, 15 
comprises an iron core it may be of use to 
provide it with a third winding into which 
is led a continuous current. 
Among the numerous possible modifica 

s 

00 

tions it is indicated that the switch at the transmitting station may be interposed in the 
grid circuit 19 and it will be noted that the 
instantaneous lighting of the lamp 10 may 
be produced no longer by a circuit breaking 
current produced when a circuit is broken, 
but by the effect of a transmission of very 

15 

short duration by suitably reducing the pe 
ripheral surface of 3 and cutting out the 
valve 16. - . . . 
The synchronous motors employed at the 

receiving and transmitting stations may be 
of any type. - 

Figures 3 to 10 illustrate a modification 
which consists chiefly in employing instead 
and in the place of the synchronous motors 
provided above, synchronous motors of a spe 
cial type enabling a very high degree of ac 
curacy to be obtained in the distant indica 
tion. - 

Each of these synchronous motors com 
prises the combination of the three following 
devices: 

1. A device enabling a driving torque M 
to be developed which is equal to the value 
of the resisting torque. R (sun of all the 
torques due to fiction windage etc.) for the 
speed of n-turns per second which corre 
sponds to synchronism. 
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2. An automatic synchronizing device giv 
ing k n times per second two impulses in 
opposite directions the resultant of which 
has an accelerating effect in the case of a lag 
and a retarding effect in the case of an 
advance. 
The second device is controlled by a sort 

of master clock which acts, after the man 
ner of a conductor of an orchestra, upon the 
whole arrangement of all the motors em 
ployed in the distant indications to ensure 
not only their synchronous working, but also 
the agreement of their positions, which agree 
ment may be defined by stating, for example, 
that an index fixed upon the shaft of the 

O 

5 motor must pass periodically at exact mo 
ments, determined by the master clock, be 
fore a datum line provided upon the frame 
of the motor. This device is moreover ar 
ranged in such a way that a very slight phase 20 displacement produces a very strong cor 
recting action. In this way it is possible to. 
maintain, within very small limits, the dis 
placement which may be produced momen 
tarily in the case when for any reason the 
value of M does not remain strictly equal. 
to that of R. -- 

3. A. device controlled by the master clock 
mentioned above, enabling the lag or advance 

30 of each of the motors to be controlled con 
tinually and conformity or agreement to be 
re-established if desired by acting either 
upon Mor upon R. 

It is quite obvious that a synchronous mo 
5 tor, formed as described above, will not be 
able to possess an instantaneous angular ve 
locity which is strictly constant, for, even 
when the adjustment is effected in a 
manner, that is to say when M=R, the action 
of the synchronizing device introduces peri 
odically, k n times per second, two equal ac 
celerations in opposite directions. 

However, these periodical variations in 
the instantaneous angular velocity have no 
effect upon the degree of accuracy obtained 
in the distant indication since, as they are 
governed by the master clock they are syn 
chronous with regard to each other and are 
produced simultaneously both at the trans 
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stations and further it is always, possible to 
give them exactly the same amplitude. 
On the other hand this type of motor pos 

sesses the very great advantage that it en 
ables all the free and individual pendular 
oscillations to be completely annulled which 
are produced in the operation of synchronous 
electric motors of the present day type, ac 
tuated directly by alternating currents and 
acting to a certain extent like flexible con 
nections, 

It also enables synchronization to be ob 
tained by only making use of a very small 

65 amount of power, which is an advantage of 

CO 

perfect 

mitting station and at each of the receiving 

3 

very particular interest when the distant in 
dication is to be effected by wireless. . . 

It finally the advantage of ef 
fecting ifio by making use of 
only one alternating current and of conse 
quently necessitating only one single special 
transmission to be effected for the synchroni 
zation in the case when the distant indication. 
is to be effected by wireless. 
The improvement shown in Figures 3 to 10 

also comprises the replacement of the valve 
provided in the cases shown in Figures 1 
and 2, in the circuit which supplies the neon 
tube, by a source of continuous current the 
function of which is not only to oppose the 
passage of the current produced when the 
circuit is closed, but also to reduce, to a few 
volts only, the pressure to be developed in 
order to cause the tube to be lighted. As in . 
the previous case this last mentioned ad 
vantage is of very special interest when the 
distant indication is to be effected by wire 
less. N . " 

In the case when the distant indication is 
to be effected by wireless, the improvement 
also comprises the use of special relays 
formed by the combination of a three-elec 
trode lamp and vibrating strip or blade which 
has the triple advantage of reducing the 
power required from the amplifiers, of op-. 
erating without the production of any spark 
and of presenting an impassable barrier to 
disturbing transmissions. These relays are 
actuated by a synchronizing tuning fork the 
vibrations of which are maintained by in 
duction. 
The improvement finally comprises the re 
lacement. of the luminous counter indices 
y illuminated counter indices, the replace 
ment of the movable gas tubes (designated 
by the numeral 10 in Figs. 1 and 2) by 
fixed tubes, as well as the combination upon 
a single dial of the members giving respec 
tively the control, the precision distant indi 
cation and the rough distant indication, in 
the case when use is made at the same time 
of two transmissions in order to obtain great 
er accuracy as explained above with reference 
to Figures 1 and 2 and with reference to , 
French Patent No. 563,928. 
In the diagrammatic Figure 3 the first de 

vice comprises: a continuous current motor of 
the shunt type supplied under constant press 
sure, formed by a field magnet 33 and an ar 
mature 34, upon which is developed the driv. 
ing torque Mi; a fixed resistance 35 connected 
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in series with 34, the function of which re 
sistance is to assist the action of the synchro 
nizing device by making the driving torque 
M practically independent of small varia 
tions in the speed, a rheostat. 36, also connect 
ed in series with-34 and enabling the value of 
the driving torque M to be controlled by 
hand, by moving the movable contact 37, an 
adjusting screw 38 enabling the resisting 30 

25 
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torque R to be varied by acting for example 
upon the torque produced by the friction of 
One of the brushes upon the commutator. 
The second device comprises: an iron arma 

ture 89 in the form of a sector extending over 
an arca (equal to 90° in Fig. 3), mounted 
upon the shaft of 34, an electromagnet 40, ac 
tuated by the switch of the master clock and 
acting upon 39 by means of a pole piece ex 
tending over an arc b (equal to 90° in Fig. 
3) and a switch 41 the function of which is 
indicated hereinafter. 
The third device which is a particular ap 

plication of the device shown in Figs. 1 and 2 
comprises: a flywheel 42 mounted upon the 
shaft of 34, a neon lamp 43 mounted upon 42 

O 

5 

and connected to the secondary of the trans 
former 44, the primary of which is supplied 
through the switch of the master clock, a 
Source of continuous current 45 (which ad 
vantageously replaces the valve 16 shown in 
Figures 1 and 2) connected in series with the 
Secondary of the transformer 44 the double 
function of which is to oppose the passage of 
the current produced when the circuit is 
closed and also to considerably reduce the 

20 

25 

voltage to be developed in order to cause 43 to 
be lighted at the moment the break occurs, 
a luminous index 46 indicating the position 
for which 43 is lighted, when equality exists 
between the two oppositely directed impulses 
communicated for each turn by the action of 
40 upon 39. 
The master clock comprises: a continuous 

current motor of the shunt type, supplied un 
der constant pressure, rotating at a speed of 
n-turns per second and formed by a field 
magnet 47 and an armature 48, a rotary 
switch formed by a sector 49 extending over 
an arc a+b (equal to 180° in Fig. 3) mounted 
upon the shaft of 48, and a fixed brush 50, 
and an electromagnet 51 arranged to blow out 
the arc which would tend to be produced be 
tween 49 and 50 at the moment the break oc 
CS. 

in operation, a synchronized motor is first 
started up in the following manner (see Fig. 
3). After 41 has been opened 37 is acted upon 
and also 38, so as to render stationary the 
luminous flashes produced by 43. When this 
result is obtained the speed of 34 is equal to 
n-turns per second, that is, to the speed of the 
motor armature 48; it is then sufficient to 
close 41 for agreement or conformity to be 
automatically established and for the lumi 
nous flashes produced by 43 to come opposite 
46. The electromagnet 40 is energized when 
the rotating switch 49, 50 of the master clock 
is closed, and since the arc of sector 49 is equal 
to a -b, the accelerating and retarding ef 
fect of the electromagnet on armature 39 are 
exactly equal and opposite when synchronism 
is established. However, if the armature 39 
lags behind the sector 49, the accelerating ef. 

65 fect is greater because the pull of the electro 
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magnet on the armature as it approaches the 
position of agreement with the magnet 
pole is greater than the pull on the armature 
as it leaves this position. A similar but op 
posite effect is obtained when the armature 
leaves the sector 49, so that the result is that 
the rotation of the shafts of armatures 34 and 
48 are maintained in synchronism. The mo. 
tor 48 may be located at the transmitting sta 
tion, and motor 34 at a receiving station, it 
being understood that any desired number of 
receiving station motors may be controlled 
by the master clock at the transmitting sta 
tion. These receiving and transmitting sta 
tion motors may be employed to operate the 
signalling means shown in Figs. 1, 2 and 2, 
and also the means described hereinafter and 
illustrated in Figs. 4 to 10 inclusive. 

In the case when for any reason whatever 
the working of the motor is subsequently dis 
turbed the gun server will be immediately in 
formed of this occurrence by a displacement 
of the luminous flashes and it will be sufficient 
for him to act upon 38 in order to bring them 
back in front of 46. 

It will be further noted that it is in no way 
indispensable for the arc 49 to have a pe 
ripheral surface equal to (a-b) and that for 
instance by reducing this strface (b=2a) the 
theoretical result would be obtained of pro 
ducing one single impulse per turn which 
would have an accelerating effect in the case 
of a lag and retarding effect in the case of an 
advance. It is however obvious that by giv. 
ing 49 a peripheral surface equal to (a-b), a 
strong correcting action is obtained for the 
Smallest displacement. 
In Figure 4, which is a section taken 

through the axis of rotation, the movable 
armature 39 is formed by a cylindrical core 
to which are fixed two toothed plates; the 
fixed magnetizing coil 40 is placed concen 
trically with the core of 39; it is surrounded 
by a toothed magnetic cylinder (which re 
places.the pole piece shown in Fig. 3). The 
number of teeth on the plates and the cylin 
der is 6. The peripheral development of 
these teeth may for example be 15. 
By Way of modification it is mentioned that 

the device shown in Fig. 4 may be replaced 115 
by toothed wheel devices controlled by tun 
ing forks described in French Patent No. 
579,298 filed the 11 June 1923, by utilizing the 
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electromagnet 40 in order to maintain the vi 
brations of the tuning forks. In order to 120 
compensate for the movements it may in this 
case be advantageous to adjust M to a value 
slighter than that of R. 

in Figure 5 the rotating part of the switch 
-is formed by a commutator with twelve bars 125 
five of which (49) are connected to each 
other and to the positive pole. These five bars 
are separated from each other by four insu 
lated bars and the three other bars are also 
insulated. 130 



0. 
line it is therefore sufficient to arrange the 
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Figure 6 shows how the flashes produced by 
illuminating the tube 43 of Figure 3 P. 

e when the speed of synchronism has 
reached; a series of five luminous images a, 
b, c, d, e is then obtained corresponding to 

ithe five successive cuts shown, the end images 
a and e being separated by a dark space of 
120°, while the space between each of the 
other images only occupies 60°. 

: In order to refer the agreement to a datum 

fixed index 46, for example, in front of the 
position which the first image occupies, sit 
uated to the right of the wide dark space (di 
rection of the arrow), when equality exists 
between the oppositely directed impulses com 
municating for each turn by the action of 40 
upon 39. 
In order not to unnecessarily tire the eye 

sight of the gun server the four other images 
may be screened by means of a translucent 

shown hatched in Fig. 6). 
Starting up will be effected exactly as de 

scribed in connection with Figure 3. How 
ever, before closing 41 it will be necessary 
to bring the first image situated to the right 
of the wide dark space in the immediate 
neighbourhood of the fixed index or pointer 
46. This result may be obtained for example 
by temporarily shunting a part of the re 
sistance 35 by means of a push contact (not 
shown). 
By way of modification it is mentioned 

that 40 and 44 may be supplied through two 
separate rotary switches comprising respec 
tively six sectors and one single sector. Con 
trol is then obtained in the same way as in 
the case shown in Figure 3, but this modifi' 
cation does not necessitate the provision of 
an additional conductor between the trans 
mitting station and the receiving stations. 
;In the case when the transmission is to be 

effected by wireless, the continuous current 
motors (33, 34) shown in Fig. 3 will be 
supplied by local batteries and the rotary 
switches (49, 50) will be employed to oper 
ate an installation transmitting electromag 
netic waves, which may be formed for exam 
pleas shown in Figure 1. All the synchro 
nizing devices as well as all the control de 
vices of all the synchronized motors (com 
prising the one which is utilized at the trans 
mitting station) will be actuated in the same 
way by this transmitting installation. 
In Figure , 52 is an electromagnet sup 

plied by a valve amplifier (shown by 26 in 
Fig.2), 53 an oscillating valve, adjusted to 
produce n-vibrations per second and connect 
ed to the grid 54 of a three-electrode valve 55 
having a high output; 56 is the filament bat 
tery and 57 the anode battery; 58 and 59 are 
two batteries of dry cells connected respec 
tively on the one hand to the negative pole of 
57 and on the other hand to the elastic strips 
or blades 60 and 61 with fic. of which 53 

S 

nakes contact alternately n-times per second. 
62 is a resistance adapted to prevent y 

accidental short circuiting between 60 and 6. 
The batteries 58 and 59 are arranged in such. 
a way that the difference in potential be 
tween the grid and filament is made positive 
and negative alternately. It follows that the 
anode circuit in which are connected the syn 
chronizing electromagnet 40 and the control 
ling transformer 44 (see Fig. 3) will be 
traversed by a pulsating current of fre 
quency n, the duration of which may be ad 
justed as required by suitably arranging the 
stops provided for the blades or strips 60 
and 61. - 
It will be noted that 40 and 44 are, by way 

of modification, connected in series and that 
with this arrangement the switch 41 must be 
mounted in such a way as to allow 40 to be 
shunted during starting up. 

It will be also noted that if it is desired to, 
employ this device in the case when k is great 
er than l, by making use of the type of switch 
shown in Fig. 5, it will be necessary to con 
nect the transformer 44 in series with 52. 

It is to be observed that by cutting out one 
of the batteries 58-59, the difference of po 
tential between the grid and the filament of 
55 may always be kept negative; this rela 
may therefore operate without any spar 
ever being produced between 53 and 60 or 61. 
This relay is perfectly adapted to actuate 

the synchronizing device because the power 
to be supplied to 52 in order to vibrate the 
blade 53 will always be less than the power 
absorbed by 40 in order to actuate the syn 
chronizing device. It provides in addition 
an efficient protection against parasitic and 
atmospheric interference by virtue of the con 
trolling action of the vibrating blade 53. 
In Figure 8,62 is a three-electrode valve, 

63 its filament battery and 64 its anode bat 
tery; 65 is a tuning fork, 66 an electromag 
net arranged in such a way as to be adapted 
to maintain the vibrations of 65 and connect 
edin series in the anode circuit; 67 is an elec 
tromagnet comprising a field winding con 
nected to a battery 68 and an armature wind 
ing connected between the filament and the 
grid. It is consequently seen that the vi 
brations of the tuningfork, by varying the 
magnetic reluctance of 67 produce periodic 
variations in the potential difference em 
ployed between the grid and filament. There 
correspond to the maximum displacement of 
the arms of the tuning fork maxima and 
minima of flux, that is to say the zeros of the 
grid voltage, or else the means values of the 
anode current. The necessary conditions for 
the vibrations to be maintained automati 
cally are therefore satisfactorily obtained on 
condition that 68 is suitably connected to the 
primary winding of 67. It will be noted 
that it may be advantageous to connect in the 
secondary circuit of this transformer 67 a 
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battery of dry cells rendering the grid nega 
tive. 
This device possesses the advantage of op 

erating without giving rise to the production 
of any spark. In the case when the distant 
indication is effected along wires, it obviously 
enables the synchronous vibrations of sev 
eral tuning forks to be maintained simulta 
neously, by connecting in series the electro 
magnets 66 of the supplementary tuning 
forks (which does not comprise an electro 
magnet with two windings such as 67). 

It is also immediately applicable (by mak 
ing use of any one of the known connections) 
to a transmitting installation sending out 
electromagnetic waves in order to obtain a 
tuning according to a regular sinusoidal 
rhythm. 
In Figures 9 and 10,69 is the shaft of the 

synchronized motor, 70 a metal crown fixed 
upon 69 by four arms between which exist 
large spaces; 71 is a radial slot formed near 
the inner edge of the crown, 72 a circular 
aperture formed in the central part and 73 
a radial slot formed near the outer edge; 74 
is a pinion driven by the reduction gear and 
driving a disc 75 which is seen through aper 
tures in 70; 76 is a radial slot formed near 
the outer edge of 75, 77 a pinion controlled 
by the precision transmission and driving an 
outer crown 78; 79 is a radial slot near the 
inner edge of the crown 78:80, 81, 82, 83 and 
84 are five circular gas tubes, separated by 
cylindrical screens, supported by the bearing 
85, and supplied with current through dia 
metral points of supply, 80 and 84 bein 
kept constantly luminous, 81 being employe 
for the rough transmission, 82 for the con 
trolling device and 83 for the precision trans 
mission; 86 is a protecting glass window pro 
vided with a datum or reference line 87 in 
the part opposite to the aperture 72. 

It is consequently seen that the reference 
line 87 has the same function as the index 
46 shown in Figure 3 and that in order to ob 
tain synchronism it is sufficient to keep 87. 
upon the centre of the circular spot of light 
which is seen through 72. It is also seen that 
since 71 and 73 are indexes the illuminated 
slots 76 and 79 act as counter indexes. 

Having now particularly described and 
ascertained the nature of my said invention 
and in what manner the same is to be per 
formed, I declare that what I claim is:- 

1. An electrical transmission for control 
ling movements from a distance including a 
transmitting station having a source of elec 
trical energy, a rotating contact, and a brush 
adapted to engage said contact, said source 
of energy, contact and brush constituting an 
electric circuit, a receiving station having an 
electric circuit including an electric discharge 
lamp, means for rotating said lamp in syn 
chronism with said rotating contact, means 
for transmitting electrical energy from said. 
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first-named circuit to said second-named cir 
cuit, and means in said second-named circuit 
for energizing said lamp only when said 
first-named circuit is interrupted. 

2. An electrical transmission for control 
ling movements from a distance having a 
transmitting station circuit including a 
source of power, a rotating contact, and a 
brush adapted to engage said contact, a re 
ceiving station circuit including an electric 
discharge lamp, means for rotating said 
lamp in synchronism with said rotating con 
tact, means including a transformer for 
transmitting energy from said first-named to 
said second-named circuit, and means in said 
second-named circuit for preventing the en 
ergizing of said lamp except when said trans 
mitting circuit is interrupted. 

3. An electrical transmission for control 
ling movements from a distance having a 
transmitting station circuit adapted to be 
periodically made and broken and including 
a source of energy, a rotating contact, and a 
brush adapted to engage said contact, a re 
ceiving station circuit including an electric 
discharge lamp, means for rotating said 
lamp in synchronism with said contact, said 
lamp being adapted to flash instantaneously 
when energized,and means including a trans 
former for transmitting energy from said 
first-named circuit to said second-named cir 
cuit only when said first-named circuit is 
made and broken, whereby said lamp is 
flashed periodically, the position of said lamp 
at the instant of flashing indicating the move 
ment which should be given to a member to 
be controlled. - 

4. In apparatus of the class described, a 
transmitting station having a motor, a con 
ducting sector rotated by said motor, a brush 
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adapted to periodically engage and disengage 
said sector, and a source of power in circuit 
with said brush and conducting sector, a re 
ceiving station having a motor rotating in 
synchronism with said first-named motor, an 
electric discharge lamp rotated by said last 
named motor, means connected in circuit with 
said lamp and adapted to oppose the passage 
of current in one direction through said cir 
cuit, and means including a transformer for transmitting energy from said transmitting 
station to said receiving station only when 
said brush engages and disengages said sec 
tor. 

5. Electrical apparatus for transmitting 
the movements of a control element to a dis 
tance including a transmitting station hav 
ing in circuit a source of power, a rotating 
contact, and a movable brush adapted to en 
gage and disengage said contact, said brush 
being operatively connected to said control 
element, a receiving station having a circuit 
including an electric lamp, means for rotat 
ing saidlamp in synchronism with said con 
tact, said lamp being adapted to flash in 
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said lamp at the instant of 
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stantaneously when energized, means includ 
ing a transformer for transmitting energy 
from said transmitting station circuit to said 
receiving station circuit only when said brush 
engages and disengages said contact, and 
means in said receiving station circuit for op 
posing the passage of current in one direc 
tion whereby said lamp flashes when said 
brush disengages said contact, the position of flashing indicat 
ing the position of said movable brush. 

6. Apparatus of the class described includ 
ing. a transmitting station having in circuit 
a rotating contact, a brush adapted to en 
gage said contact, and a source of power, a 
receiving 'station having in circuit an elec 

, tric discharge lamp and means for opposing 
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the passage of current in one direction, elec 
tric motors for rotating said contact and 
lamp, means Series by one of said motors y transmitting electric im 
pulses to said other motors, means actuated 
by said impulses for maintaining said mo 
tors in synchronism, and means including a 
transformer energized by said impulse and 
connected in the receiying station circuit. 

In testimony whereof I have signed this 
specification. 

NICOLAS EMILIEN METHLN. 


