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PATENT OFFICE.

"XARL C. RANDALL; OF. ,EDGEWOOi), PENNSYLVANIA, ASSIGNOR TO WESTINGHOUSE
ELECTRIC & MANUFACTURING.COMPANY, A CORPORATION OF PENNSYLVANIA.

’SIGNALING SYSTEM.

Apphcatxon ﬁled .Tuly 11 1924

My lmentlon relates, in general, to sw-
naling systems dnd more particularly to
means for supervising, from a central point,
the operation of electrical equipment in a
1emotely -disposed station or substation.

+One object of my invention is to provide
means whereby -4 dispatcher at a central
station is able to see a substantially simul-
tancous reproduction of the operation of the
remotely-disposed electrical apparatus. -

Another object of my’invention is to pro-
vide an improved television system that shall
be applicable for enabling the dlspatcher to
observe the function of electrical equip-
ment In' a remote station ‘and ascertain the
indication of meters, the operadon of elee—
tric generatmg m‘xchmes, ete.

“Another object of my invention is. to pro-
vide a device at the statibn that may bé con-
trolled fromi the dxsp‘xtchcrs office’ to cause
the televxswn ‘apparatus .to'’ transmlt an
image of “any desired portlon of the statlon
or apparatus unit therein.-

“A’still further object of my 1nvent10n is
to provide improved circuits for a group of
relays that are used in controlling the device
mentioned in’the preceding paragraph.

The above and other ob]ec(,s of 'my inven-
tion will be explained more fully hereinafter
\v1th reference to the accomnpanying draw-

gs forming a part of this spec1ﬁcmt10n

Refeulnﬁ now to the drawings, Figure
lisa dncrx am.of the tr rmqmlttmcr television
app‘uatus at the station.

Fig. 2 is' a diagram of the receiving tele-
vxséon appamtus at-the dispatcher’s ofﬁce
an

Fig. 8 is a view of the apparatus and cir-
cuits fm selecting the desired apparatus o
that its image may be transmitted to the lis-
patcher’s office.

Both the apparatus in the dlspatcher s
office and the apparatus in the station are
shown by means of conventional circuit and
apparatus dlagl'um in ‘sufficient detail to
enable my invention to be readily explained
and understood.

The appuratus of the transnuttmg set 1 at

the station comprises an antenna system 3’

that is so tuned that it may oscillate at two
separate and distinct frequencies. The an-
tenna ‘3-1is disposed below a power circuit
130 which extends to the dispatcher’s office.
The radiations emitted from the antenna 3

Serial No. 725,354.

will' be transmitted over the power circuit
130. By the use of this power circuit, con-
siderable efficiency is gained in ‘the" opera-
tion of the transmlttmg apparatis, 1nas-
much as the radiations:are confined to this
circuit instead of being peumtted to radrate
through space.

The oscillating circuit, including -the ‘an-
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tenna 3,is ‘connected on one side by meansof

a transformer 4 to the plate circuit’ of an
qmphﬁer triode 5. The grid of the ‘ampli-
fier 5'is connected throu; ?1 8, transformer 6
to the plate circuits of modulator triodes 7
and 8. An oscillator triodé 9 is connectéd

through a transforméer 10 to the grid cir- g

cuit of the modulator triodes 7 ‘md 8. The
above arrangement comprises wlmt is'known
asan or(linary push ’and'pull” t'r‘ans'mitt-infr
arrangément. - .

By means of a- transformer 11, the plate
cireuit ‘of "an’ amplifier’ 12 §s. also’ connected
to the grid mrcuxfs of the modulator trlodes
7 and 8.

The. oscillating circuit comprlsmg the an-
tenna '3 is also Conmected, by means of a
transformer 13, to. the phte circuit .of an
amplificr trlode 14. The grid circuit of ‘the
amplifier 14 is"- connected by mbeans of ‘a
transformer’ 15, to ‘the plate circuits of
modulator triodes 16 and 17. An. oscillator
triode 18 is connected, by means of ‘a trans-
former 19, to the arld ‘eircaits.of the modu-
lator trlodes 16 and 17. By means of trans-
formers 20 and 21, alternating-current gen-
erators 22 and 23 are also connected to the
grid circuits of the modulmtor'triodes 16
and 17,

The generitor 22 is so constructed as to

“enemte high-frequency alternating current
of a frequency of about 1000 cycles while
the .dltematmd-cuuent generator “23 is
adapted to ge‘xerate an altern'ttmor current
of a fleqnenq of about 16 cy cles.

It is, of course, obvious that triodes con-
nected in oqmllatmv circuits may be used
in place of the a‘ternatmtr-crrcult genera-
tors 22 and 23.

The plates 25 and 26 in a cathode-ray tube
27 are’ connected in the circuit. through a

series transformer 24. Coils 28 and 29 are
associated with the cathode- -ray tube 27 in
such position that the magnetic field which
may be produced by said coils is parallel
to the electrostatic field Whlch may be gen-
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crated by the plates 25 and 26, and these
coils aye connected in civcuit with the alter-
nating-current generator 23.

The cathode-ray tube 27 is similar in
some respects to the ordinary cathode-ray
oscillograph and has a hot cathode 29°, a
diaphragmn 30 and a tubular anode 31. The
diaphragm 80 has a small hole so cut there-
in as to form the cathode ray into a thin
beam.

In place of tiie ovdinary flnorescent screen

Y

is substituted a composite platé 32 having
1 =

15

20

‘25

30

layers of different material. The plate 32 is
placed in the glass container of the cathode-
ray tube in such manner that there is a por-
tion 33 at the end of the tube which is scaled
from the remaining portion. The plate 32
is constructed of a thin shect of aluminum
foil 34 which may be about 0001 microin-
eters in thickness. upon which is placed a
layer of aluminum oxide, the thickness of
which may. be about .0003 micrometers.
Upon this is placed a layer of alkali metal
36 which may be potassium bydroxide, or
other photoelectric material. The whole of
the cathode-ray tube 27 is filled with drgon
vapor at low pressuve.

A lens 37 or systemn of lenses 1s secured
in place by means of a frame 38 disposed at
the end of the cathode-ray tube. 'The lens

. 37 is arranged to focus the image or scene

40

that is reflected from a mirror 42 upon the
photoelectric metal of the composite plate
32. A gird 39 is placed at some distance
in front of the composite plate 32 and is con-
nected to the grid of the amplifier triode 12.
A high potential is applied to the anode 31
by a rectifier 40 which is supplied with cur-

.rent from an alternating-current source 41.

In the receiving device 2, an oscillating

. circuit 50, including an antenna 51, is

46
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adapted to be resonant to current of two dis-
tinet frequencies, these frequencies being the
frequencies generated by the oscillating cir-
cuits that include the triodes 9 and 18 of
the transmitting set. The antenna H1 s also
disposed below the power circuit 130 so
that it may be affected by the carrier-currvent
radiations in the circnit. An amplifier
triode 53 is connected to the oscillating cir-
cuit 50. The plate cirenit of the amplifier
trinde 53 is conpected to a grid 54 in a
cathode-ray tube 5.

The cathode-ray tulwe 35 is constricled in
a manner similar to the ordinary cathode-
ray oscillograph and comprises a hot cathode
56, the grid 54, a tubular anode 57. plates
58 and 59 that are used to set up an electro-
static field and a fluorescent screen 60. The
anode 57 of the cathode-ray tube 55 is sup-
plied with high voltage by the operation of
a rectifier 61. that rectifies the alternating
current supplied by a source of. alternating
ceurrent 62. . ’ )

The oscillating circuit 50 is also connected

1,360,886

by means of a transformer 63 to a circuit
64. The circuit 64 is, in turn, connected by
means of transformers 65 and 66 to the grid
circuit of the amplifier triodes 67 and G8.
The plate circuit of the amplifier triode 67
is connected to the plates 58 and 59 of the
cathode-ray tube 55, while the circuit of the
amplifier triode 68 is connected to the coils
69 and 70 that are associated with the cath-
ode-ray tube 55 and so disposed with respect
thereto that the magnetic fields generated by
the coils are parallel to the electrostatic field
generated by the plates 58 and 59....

The transformer 65 is so constructed that
it acts as a wave trap for the particular
high frequency that is generated by the gen-
erator 22 at the transmitting station so as.to
eliminate this frequency from the circuit 64.
In a like manner, the transformer 66 acts
as a wave trap for the particular frequency
gencrated by the generator 23 by the trans-
mifting station. . - ..o
* In Fig. 3, a calling device CD and a key
K are located at the dispatcher’s office.” . The
calling device CD may be. of any. ordinary
and well-known type and its function is
to interrupt the circuit, including conduc-
tors 70 and 71, extending between the dis-
patcher’s office and station. The key K may
be of any ordinary and well-known type
which functions, when operated, to complete
the circuit including the conductors 70 and
71 and a line relay 72 at the station. The
relay 72 at armatures 73 and 74 controls the
circuits of the slow-acting relays 75 and 76.
Relays 77 - to 83, inclusive, are of the usual
type and control the operation of a device
§L. ‘The relay 76 controls: a circuit for a
relay 85. . - _

The device 84, referving to Figs. 1 and 3,
comprizes a flat metallic disc 87 that car-
ries an insulating segment 88 mear its cir-
cumference. The disc 87- is engaged by
hrushes 89 to 94, inclusive, which are equally
spaced about the-circumference of the disc.
These brushes are adapted to rest upon the
niotallic dise and are so positioned that, as
the disc 87 moves, the insulating segment 88
is adapted to bring any one of the brushes
from contact with the metallic disc. The
disc &7 is adapted to be driven by a gear 95
that is operated by a worm 96 on a shaft 97.
Theve is a shaft 98 mountell upon the disc
87 to which is mounted the mirror 42. A
disc 99 is attached to the shaft 97. The disc
is adapted to be drawn into engagement
with a disc 100 that is driven by a motor 101
by the operation of a magnet 102. When
the magnet 102 is energized, the disc 87 is
rotated, as is the mirror 42.

The whole device 84 is so positioned with
respect to the transmitting cathode-ray
tube 27 that the objective of the Jens 37 falls

upon the mirror 42, as has been jndicated-

in the drawing. As the mirror 49 rotates,
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it is adapted to reflect the desired views of
the apparatus in the substation.” For in-
stance, 1n‘one Position of the mirror 42, it is
adapted’ to reflect’ the image of the meter
103 and, in'another posmon an image of
the generating machine'-104. . Of course,
othér electu(,al apparatus, as w rell as a gen-
eral view of various’ portlons ‘of the substa-
tlon, may be reflectéd by ‘the mirror 42.

‘Having bueﬂy ‘describéd ‘the apparatus
shown 'in .the dxawmgs T will now explain
ltqdotaﬂed operation.. For this purpose, it
will be assunied that the dispatcher:desires
scertam the rmdmn‘ of ‘the ‘meter 103.
er to.. qccomphsh ‘this’ result, it is

' 'n‘je'cessary for the mirror 42 in the substdtlon
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to .be .in: such,’ position that ‘it reflects an
image 'of the face of the meter 103. .
At the dispatcher’s office,, the’ (llsp051t10n
of the mirror will be assigned 'a_certain
definite. numb,' 'It will be assumed that
this, niumber is'2, in ‘the’ present ‘instance. .
In case the dlspatcher desires to.bring the
mirror 42 into any other’ posmon, a dwlt
other than 2 will be, dlaled In accordance
with this operatlon, some,, of the.relays in

the, relay group comprlslmr the relays 77 to

83, 1nelu81ve, .will :be; operated m the same
manner as before and wrt;h 'substantially
srmllar results, | °

In order to observe the operatlon of the
meter, “the dispatcher will.operate the key
K. and will then; operate ‘the calling -device
CD in accordance with the digit 2. When
the keyr X is closed, a circuit is completed
for ‘the lme relav 72 at the qubqt‘\tlon over
the ti unk. conductors 70 and 1. The relay
72. upon béing ‘énieraized,’ completes a cir-
cuit for the SIOW—actmfr relal, 75 at armature
13, and. at armature 74 opens “the circuit of
the slow-acting relay 76, The telay 76 will
now be deenermzed ‘before the _dispatcher
has opeiated his calling device.”’

The relay 75, upon, bemo' energized, pre-
pares a civcuit for the lel'w 77 "lt armature
105 and at armature 106 prepares locking
circuits - for the’ relavq 78 to 83, mcluswc
When _the calling device . CD is operated,
two interr uptmns are produced in the circuit
of the line relav (‘7 and this relav retracts
s armature tivice. . By the’ opelatlon of the
armature 74, ‘the ‘slow-acting relay 76 1s
maintained .energized. .

Upon the ﬁrst retractlon ‘of the armature
78,.a circuit is, compléted extending from
«Tround by” Way of 'said ;armature. and its
back confact, armature 105 and its front
contact, normally closed springs controlled
by armature 107, armature, 108 and its back
contfxct, armature 109 and its, back contact,
armature 110 and its back contact, armature
111 and its back contact, armature 112 and

its_back ‘contact,: armature 113 and its back_

cortact and relav T7-to:ba tery.-
The relay T is ener«ized to open ‘its orrg—

8

inal- energizing ‘circuit by the-operation of
armature 107 shortly after it has completed
a locking circuit for itself at the front con-
tact of this armature over a portion -of the
previously tr aced circuit. Another result of
the operation of the relay 77 is that, at-arma-
ture 114,-a circuit is completed for. the velay
78. The relay 78 is energized to complete a
locking circuit for itself at armature 115, to
open lts onfrmql -enérgizing ‘circuit at” thls
armature and to plfxce «round upon brush 92
at armature 116.

“When  the relay - ¢2 15 .energized -after its
first deenergization; the: cncult of the relay
77-is opened and this relayis- deenergized.
The relay 78 remains operated by reason of
its. locking ‘circuit which' exténds; from
groind by way of armature 106 and its front
contf\ct normally closed ‘springscontrolled
by wrmature 117, armature 115 and 1ts front
contact and relay 78:to” battery

‘Now, when' the armature: 73 is aoraln re-
tracted there is a-circuit; completed ‘which
éxtends from ground by .wayof siid arma-
ture and its back contact; armature 105 and
its ‘front  contact," norm*tllv closéd ' springs
controlled by armature 107, armature 108
and its front contact, normilly: closed
springs controlled by armature 118 and relay
79 to battery

““The relay 79 is energlzed to 0pen 1ts orig-
inal energizing circuit-at armature 118, and
to eqtabhsh another Tocking “circuit for it-
self at the front contact of this armature
which extends to the normally closed springs
controlled by’ ‘erature 119 ‘to ground’ by
way .of fronf contact and: mm'itulc 106.
Other results of the operation of the relay 79
are that a circuit is prepared for the relay
80.at armature 109, and at’armsture 120
wround is placed upon the, brush. 93.

"The relay 78 i is not deenergized ‘when ‘its
locking circuit is ‘opened_by: reason of the
fact tlnt another circuit is completed for it
which extends from ground by way of drma-
ture 73 and 1ts back contact, armature 105
and its front contact, z\rmature 115 and. its
front contact and relay 78 to battery. How-
¢ver, when the relay 72 is again energized,
the cncmt for the relay 78 is oponed and
this relay is deenergized to prepare a circuit
for the relay 80. The relay 79 remains encr-
gized by teason of its loclxmrr urcult previ-
oaelv traced.

“The slow-acting relay 76 is maintained en-
ergized during the intermittent operation of
the line relay 7 9. However, after these two
interruptions in the circuit of the relay 72
have been produced by the operation of the
¢alling device CD, the relay 72 remains per-
manently eﬁergrzed and the circuit of the
relay 77 is, conséquently, opened” for a suffi-
cient interval of time to permit ‘this relay
to. deenergxze ~As a result of this operation,
g circuit is ‘completéd which extends from
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battery by way of back contact and armature
122, relay 85, brush 121, metallic disc 87,
brush 93 and armature 120 and its front con-
tact to ground.

The relay 85 is energized over the above
circuit with the result that the circuit of the
motor 101 is closed in an obvious manner at
armature 123, while, at armature 124, a cir-
cuit is completed which extends from ground
by way of said armature and its front con-
tact and magnet 102 to battery. The motor
101 is immediately started to operate. The
magnet 102 is energized to bring the disc 99
into engagement with the disc 100 with the
result that the worm 96 drives the gear 95.

The -dise 87 is rotated until the insulated
segment 88 is brought under the brush 93.
By this operation, the circuit of the relay
85 is opened and this relay is immediately
deenergized fo open the circuit of the motor
101 and also the .circuit of the magnet 102.
By the deenergization. of the magnet 102, the
movement of the shaft 97 ceases, as does the
rotation of the disc 87. During the ‘move-

5 ment of the disc 87, the mirror 42, which is

attached: to the shaft 98, is rotated. into
proper position so that it reflects the Image
of the meter 103. ' :

A sufficient interval of time having elapsed
to bring about the operation of the device
84, the dispatcher will restore the key K to
normal, thereby bringing about the deener-
gization of the line relay 72 and the slow-
acting relay 75. . By the deenergization of

5 the slow-acting relay 75, the locking cirenit

of the relay 79 is opened and this relay is
restored to normal. The relay 76 is ener-
gized to open another point in the circuit
of the relay 85. . : , .

All the control apparatus is now restored
to normal and may be operated by the dis-
patcher to bring the mirror 42 into a position
so that it reflects the image of another por-
tion of the station.

Tt will be seen, as shown in the drawings,
that the mirror 42 has but six positions,
corresponding to the six brushes 89 to 94,
inclustve, resting on the disc 87. The num-
ber of positions may, obviously, be increased
indefinitely by the addition of more brushes
and more relays, snch as 78 to 83, inclusive. -

The dispatcher has now brought the mir-
ror 42 into the proper position so that the
lens 87 of the transmitting device focuses
the image of the metering device 103 upon
the grid 39-and upon the composite plate
32. The operation of the television trans-
mitting apparatus will now be described..

Ordinarily, the oscillations generated by
the oscillator 9 are not radiated by the an-
tenna 3. This is because of the fact that
these oscillations are meutralized by -the ac-
tion .of the modulator friodes 7 and 8, and,
consequently, there is no transfer of energ:
nto the secondary of transformer 6. vfll%g

1,660,886

only manner in which the antenna can be set
in oscillation by the operation of the triode
9 is by a change in condition in the primary
of the transformer 11 which is connected to
the grid 39 and to the aluminum foil 34 of
the composite plate 32. .

The light from the image placed before the
lens 37 1s so varied that, upon the focusing
of this light upon the photoelectric material
36 of the compesite. plate 32, electron emis-
sion of varying intensity by this substance
takes place in accordance with the light from
the object. placed before the lens 3% This
electron emission may be ‘considered a spe-
cies of .conductien between the photoelectric
material 36 and the grid 39. This phenom-
ena is intensified by the argon vapor that fills
the container 33 as a result of the ionization
of the vapor. ... . . ' '

In view of the fact that the aluminum
oxide plate 35 is .an insulator, there is no
electrical connection  existing . between the
grid 39 and the aluminum plate 34, even
though the photoelectric material emits elec-
trons. When the cathode. beam strikes a
particular point upon the aluminum foil, it
is of sufficient intensity to penetrate it, as
well as'the aluminum oxide, As a result of
this operation, through the particular point
that is covered by the cathode beam, there is

70
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conduction between the alyminum plate 34

and the grid 39. The curren flowing in the
circuit is amplified by means of the ampli-
fier triode 12. The output of the amplifier

12 now causes the modulator triodes 7 and 100

8 to transmit, through the transformer 6, the
high-frequency oscillations, generated by the
oscillator triode 9, modulated in accordance
with the current in the amplifier triode 12
which, in turn, is governed by the intensity
of the _light'fo(;us_e§ upon the particular spot
at which the cathode ray is located. The in-
tensity of this electron stream is, of course,
governed by the intensity of the light re-
flected from the object.

As previously mentioned, the alternating-
current generators 22 and 23 are producing
alternating current of a high and low fre-
quency, respectively. By the operation of the
modulator triodes 16 and 17, the oscillations
produced by the oscillator triode 18 are mod-
ulated in accordance with both the frequency
of the alternating current generated by the
generator 22 and the alternating current
cenerated by the generator 23. This modu-
Iated bigh frequency current is amplified by
the amplifier triode 14 and radiated by the
antenna 3. . : _ N

‘As the output of the alternating-current
generator 221s also connected to the plates
95 and 26 in the cathode-ray tube 27, an elec-
trostatic field is set up by these plates which
varjes in -accordance with the frequency of
the current generated by the generator 22.
As this electrostatic field varies, the electro-
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static action upon the electrode beam causes
it to be swung from one side of the compos-
ite plate 32 to the other.

A portion of the alternating current gen-
erated by the generator 23 also traverses the
coils 28 and 29 which, as before mentioned,
are so positioned with respect to the cath-
ode tube 27 that the magnctic field generated
by these coils is parallel to the clectrostatic
field generated by plates 25 and 26. The
varying magnetic field set up by these coils
tends to cause the cathode-ray beam to trav-
erse the plate 32 in a direction at right angles
to that before described.

_.The resultant action between the magnetic
fields..and the electrostatic fields upon the
cathode beam is such that the beam covers
every point.in the whole area of the com-
posite plate 32 in 4% of a second, that is,
in.14 cycle of the frequency generated by the
alternating-current..generator 23. Thus, in
75..0f a second, the cathode beam traverses
the surface of, the composite plate twice.

As:the cathode beam traverses the surface
of the composite plate 32 point hy point in
a definite sequence, there is a current flowing
from the grid 39 and the aluminum foil 34
at each particular point, and this current is

. directly - proportional to the intensity of
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light reflected from the object to be observed.
Thus, the. oscillating current generated by
the oscillator triode 9 is modulated in ac-
cordance with the light from each portion of
the image. . L

At the receiving station, the modulated
oscillatory currents generated by the oscilla-
tor 9 .of -the transmitter are received by the
antenna 51-and transferred to the detector
triode 53 through the transformer 52. The
detector triode 53 then operates to detect the
modulations .and then these are transferred
through its plate circuit to the grid 54 of the
cathode-ray tube 55. .

By means of the transformer 63, associated
with the oscillating circuit 50, the modulated
radio-frequency current generated by oscil-
lator 18 is recerved and transferred by trans-
formers 65 and 66 in the detector triodes
67 and 68. By the operation of the trans-
former 65, only the radio frequency that is
modulated by the generator 22 is detected.
In a like manner, by the operation of the
transformer 66, only the radio frequency
modulated by the generator 23 is received by
the detector triode 68.

As the plate circuit of the detector triode
67 is connected to the plates 58 and 59 in
the cathode-ray oscillograph 55, an electro-
static field is set up by these plates which
varies in identically the same manner as the
electrostatic field generated by the plates 25
and 26 in the transmitting cathode-ray tube.
Likewise, the plate circuit of the triode 68
is connected to the coils 69 and 70 which
generate a magnetic field parallel to the elec-

S

trostatic ficld gencrated by the plates 58 and
59 and that varies in exactly the same man-
ner as the magnetic field set up by the coils
28 and 29 at the transmitting station. Thus,
when the cathode-ray beam passes through
the grid 54 and the anode 57 to the fluores-
cent screen 60, it 1s caused to traverse a path
m accordance with the resultant magnetic
and electrostatic ficlds set up. Therefore,
the cathode-ray beam traverses the whole
arca of the fluorescent screen once in 5% of
a second, or twice in 1% of a second, in the
same manner as the cathode beam  in the
cathode-ray tube 27 at the transmitting sta-
tion. . . S

-When the cathode beam in the .cathode-
ray tube of the transmitter is in a’ certain
particular position, the oscillating current
generated by -the oscillator 9 is modulated in
accordance with the intensity of the,light
falling upon that particular point. This
modulated current is radiated by the an-
tenna 3 and received by the antenna 51. at
the receiving . station. At this particular
point, the cathode beam in the cathode-ray
tube 55 will be in the same relative position
as the cathcde beamn at the sending station.
By the action of the grid 54, the intensity
of the cathode ray reaching the fluorescent
screen at this particular point is varied in
accordance with the light from the image
at thie transmitting station. _

Thus, for every particular.point on the
image, the carrier current radiated by the
antenna 3 is modulated whereby the poten-
tial on the grid 54 of the receiving cathode-
ray tube 55 is varied, as is,.also, the inten-
sity of fluorescence of the particular point
upon the fluorescent screen 50..

As the whole area of the composite plate
32 at the transmitting station and the fluo-
rescent screen 60 at the receiving station is
covered by the cathode beams in & of a
second, the image of the object will be dis-
played on the scicen 60 during J; of a
second. IHowever, as the frequency of the
oscillation of the generator 23 is 16 cycles
per second, the picture will be transmitted
twice and will remain on the screen 60 dur-
ing ¢ of a second. Thus, due to the per-
sistency of vision phenomena, any movement
of the meter before the lens 37 will be: prop-
erly transmitted and recorded upon the fluo-
rescent screen 60 and will appear thereupon
as a moving image. ‘ : :

It will be seen that the indication of the
meter 103 will be produced upon the fluo-
rescent screen 60 and, as a consequence there-
of, the dispatcher is able to ascertain the
indication of the meter.

In the same manner as above, the dis-
patcher may control the device 84 so that
the mirror 42 is adapted to reflect an im-
age of a generating machine 104. The im-
age of this machine will be transmitted in
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a manner similar to that above described.
If this generating machine is sparking ex-
cessively at the commutator, the dispatcher
will be apprised of such fact in the same
manner as if he were present in the station.
In substantially the same manner as above,
any operation of the substation may be ob-
served by the dispatcher and he may thus
ascertain the functioning of any electrical
equipment therein.

In the case described, the beams in the
cathode-ray tubes are operating all the time,
as are the oscillating circuits and other as-
sociated apparatus. It will be apparent
that this is unnecessary and that the appa-
ratus may be so arranged that the appa-
ratus will be functioning only so long as
the key K is operated at the dispatcher’s
office and the relay 75 is energized at the
substation, = - o L
-In the system just described, the television
apparatus at the substation and dispatcher’s
office are operated by carrier current over
the power circuit 130. Tt is obvious, of
course, that the communication between sta-
tions may be obtained by ordinary space ra-
dio. '

My invention is not limited to the™par-
ticular arrangerment of the apparatus illus-
trated and described; but may be Varloqsly
modified: without departing from the spirit
and scope thereof; as set forth in the ap-
pended claims. R
- I claim as$ my invention? o )

1. -In-a signaling system, the combination
with a first'station, a plurality of images at
said first station, a second station, picture-
transmitting apparatus at said first station
for transmitting images from said first to
said seécond station and means for selecting
said images to be transmitted from said sec-
ond station. ]

2. In a signaling system, a first station,
picture-transmitting apparatus thereat ar-
ranged to be focused on any one of a plural-
ity of images, a second station remotely dis-
posed from said first station, and means in-
cluding circuit arrangements for controlling
the focusing of said transmitting apparatus
from said second station.

3. In a signaling system, a first station, a
plurality of devices thereat, picture-transmit-
ting apparatus for translating the images of
any one of said devices into electric currents,
means for transmitting said currents to re-
mote points, a-second station for translating
caid currents info an image, and means con-
trolled from said second station for selecting
one of said devices to have its image trans-
mitted.

4. In a signaling system, a first station, a
second station, a plurality of devices at said
first station, picture-transmitting.apparatus
for transmitting the image of any one of said
devices, and nieans controlled from said sec-
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ond station for selecting the devices whose
image is to be transmitted.

5. In a signaling system, a first station, a
remotely disposed station, a picture-trans-
mitting apparatus for translating into elec-
tric currents views within its focal range,
and wecans including circuit arrangements
whereby any one of a plurality of views are
brought within the focal range of said trans-
mitting device.

6. In a signaling system, a first station, a
raotely disposed station, a picture-transmit-
ting apparatus for tranzlating into electric
currents views within its focal range, means
for translating said currents into views at
said second station, and means including cir-
cuit arrangements whereby any one of said
views are brought within the focal range of
said transmitting device. '

7. In a picture-transmitting system, a first
station, a plurality of views, a second station,
picture-transmitting apparatus for trans-
mitting views from said first to said second
station, and means controlled from said sec-
ohd station for selecting the view to be trans:
mitted.

8. In a picture-transmitting system, a first
station, a cathode ray tube for translating
views into electric currents at sald first ‘sta-
tion, a reflector for reflecting views upon
sald tube, a remote station for receiving said
views, and means controlled from said re-
mote station for controlling said reflector.

9. In a signaling system, a first. station,
a second station, picture transmitting appa-
ratus at said first station, and means for se-
lectively controlling the operation of the pic-
ture transmitting apparatus from said. sec-
ond station.

10. In a signaling system, a first station,
a second station, picture transmitting appa-
ratus at said first station, picture receiving
apparatus at said second station, means in-
cluding said picture transmitting and receiv-
ing apparatus, for transmitting pictures
from said first station to said second station,
and means for seclectively controlling the
operation of said picture transmitting appa-
ratus frowm said second station. _

11. In a signaling system, a first station, a
second station picture transmitting appara-
tus at said first station, picture récelving ap-
paratus at said second station, a signaling
line connecting said stations, means includ-
ing said picture transmitting and receiving
apparatus and said signaling line for trans-
mitting pictures from said first station to
said second station, and means for selectively
controlling the operation of said picture
transmitting apparatus from said second sta-
tion.

12. In a signaling system, a- first station, a
second statlon, picture transmitting appara-
tus at said second station, picture receiving
apparatus at said second station, a transmit-
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ting medium connecting said stations, means

-including said picture transmitting and re-

celving apparatus and said transmitting
medium for transmitting pictures from said
first station to said second station, and means
for selectively controlling the operation of
said .picture transmitting apparatus from
said second station.

13. In a signaling system, a first station, a
second station, a plurality of devices at said
first station, means for transmitting images
of said devices from said first station to said
second station and means for controlling said
first mentioned means from said first station.

7

14. In a signaling system, a first station, a
second station, a plurality of devices at said
first station, means for transmitting the
images of sald devices from said first station
to said second station, and means for selec-
tively controlling said first mentioned means
to transmit images of predetermined ones of
said devices, from said second station to said
first station.

In testimony whereof, I have hereunto
subscribed my name this Tth day of July
1924.

KARL C. RANDALL.
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