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9: Claims.

My invention felates to eléctronic distributors

useful in signalling systems, and more particu-

larly relates to the application of an electron

beam distributor to high speed prmtlng teleg-

raphy.

This invention is a division of the parent ap-
plication Serial No. 52,871 filed December 4, 1935
which matured into Patent No. 2,057,773 on Octo-
ber 20, 1936.

Modern high speed prmtmg telegraph systems
operate with a Baudot or five unit code. A con-
tinuous tape is successively punched with a pre-
determined combination of. holes for each char-
acter. It isthe practice to pass the tape through
apparatus having five mechanical feelers which in
turn operate contactors connected to contact
plates on a mechanical distributor. The mechan-

ical distributor, as is well known in the telegraphy'
art, comprises a rotating arm for successively

contacting the contact plates to transmit coded
impulses in succession. The operation of me-
chanical distributors materially limits the speed
of transmission of printing telegraph signals.

It is the main object of my present inventlon

. to eliminate the mechanical distributor and sib-

stitute electronic means therefor. The eléctron
beam of a cathode ray tube is made to scan over
the fluorescent screen to generate a moving light
spot.

gencrate signals transmitted as successive coded
impulses. The substitution of an inertialess

scanner for the mechanical selector in a distribu-

tor makes possible accurate transmission of teleg-

raphy signals at much higher speeds than here-

tofore possible. - A receiver is arranged having

an eléctronic distributor comprising ‘a cathode

ray stream acting upon a_ plurality of conductlv_e
targets to select the transmitted code signals, and
to operate standard telegraph printing apparatus.

It is accordingly an object of my invention to
provide a novel high speed signalling system. .

Another object of my invention is to provide a
novel electronic distributor to replace the mechan-

. ical distributor in printing telegraphy systems.

Still another object of my invention is to pro-
vide a novel means for synchronizing the opera-

tion of transmitter and receiver electronic dis-

tributors in signalling systems.

A further object of my invention is to provide
novel methods of and means for high speed trans-
mission and translation of coded signals suc-
cessively punched in a perforated message tape.

These and other objects of my invention will

; become apparent in the following description

A perforated message tape controls the.
light spot action upon a photo-electric cell to

~ have a common static potential which is at

(CL 178—3)

taken in connectlon with the drawmg, m whlch

Figure 1 is a sohematm 111ustrat10n ‘of a pre-
ferred embodiment for electrooptically transmit-
ting printing telegraphy s1gnals from a perforated
tape.

Figure 2 1s a schematxc 111ustratlon of a recewer
using an electromc dlstnbutor for translatmg the
printing telegraphy signals transmltted accordmg
to Figure 1. |

In carrylng out my mventlon, I employ an elec-
tron beam {0 produced in ‘& highly evacuated
vessel {1.” The generatlon of the electron bedm is’
famlhar ‘to those skilled in the electromc art’ and
schematlcally shown in Figure 1. The cathude
12°is heated by the heater 13 which is connect d
to suitablé battery supply. The ﬁrst ‘anode 14
concentrates the emitted electrons 1nto an
electron’ beam. The high Voltage anode 15 ac-
celerates the electrons of the beam 10 which
passes between the electrostat1c deflecting’ plates
16, 17, 18, and 19 and cn to the 0ppos1te end .20
of the vessel fi.

A high voltage direct current potent1a1 source
21 supplies the operatmg potentials for the elec- .
trodes of the cathode ray tube 11. A potentiom- ;25
eter 22  is connected across the battery 21..
The second or high voltage anode 15 is connected
to the posmve side 23 of the potentlometer 22
which' point is connected to ground in my pre-
ferred embodiment. The first anode 14 is con-
nected to a sultable intermediate potential by
tap 24. The control grid 25 is negatively biased
with respect to the cathode 12 by a suitable tap
26 of the potentiometer 22. Deflecting plates 18,
I8 and 19 are connected to the grounded high :
potential point 23 to assume the same potential
as the anode 15. Deflecting plate 1T is connect-
ed to ground through high resistarice 21 so that
the electrostatm deflecting plates and the anode 15 .
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ground potential, an operatlng expedient com-

. monly.employed.

The electron beam IO is focussed upon the
fluorescent screen 20.causing. a spot of light to.:
appear on the-external:side .thereof: The bril- .
liance and intensity of the light spot is controlled
by principles well- known to-those skilled in:the -
art. A linear sweep oscillator 40 connected he-
tween deflecting plates 16 and 17 is used to scan
the electron beam 10 horizontally across fluores-
cent screen 20 along path 82. The printing teleg-
raphy signals to be transmitted are impréssed in
successive perforated coded groups along a mes-
sage tape 28. The perforated tape 28 is moved
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adjacent the.preferably flat fluorescent screen 20
as illustrated in Figure 1.

The perforated message tape 28 is arranged on
rollers 29 and 30. "One of the rollers 30 is con-
nected to an electrically operated mechanical
stepping mechanism 3i. The mechanism 3! may
be a simple electro-magnetic pawl and ratchet
arrangement actuated- directly from the local
linear oscillator 49 and connected thereto by leads
41. The electro-mechanical stepping means 31 is
actuated once per cycle of the scanning frequency,
and is accordingly arranged to advance the tape
28 one notch or code group at the end "of each
scanning opeza’_clon by electron’ beam (0. The
electron beam 10 is impinged upon the fluorescent
screen 20 along the linear path 32 ‘directly in
line with the code group being scanned.

The illustration of Figure 1 shows six perfora-
tions beinz scanned corresponding to a prede-
termined symbol to be transmitted, Each per-
foration permits the moving light spot to impinge
therethrough upon a photo-electric cell 33. A
suitable lens 34 may be used to direct the light
pulses passing through the perforations to the
photo-electric cell 33. There is, accordingly, in
the illustrated code group being scanned, a series
of six consecutive light impulses impressed upon
the photo electric cell 33. The photo-electric
cell 33 is connected to a suitable amplifier 35§
which in turn is connected to the modulator 36 for
modulating the radio transmitter system com-
posed of-the radio frequency oscillator 31, radio
frequency . amplifier 38 and antenna system.39.
The perforations 42 illustrated at the left edge

- of the tape 28 correspond to the synchronizing
impulses to be transmitted.” Accordingly, at the

end of each code group of combinations of five
units transmitted, there is always a corresponding
synchronizing- impulse also transmitted for in-
terlocking or synchronizing the oscillator at the
receiving station in a manner already-described.

The linear sweep oscillator scans the fluorescent
light spot in a straight line across screen 20 di-
rectly behind the parallel code groups to be
transmitted. The electro-optical system 33—34
is adjusted close to the horizontal scanning line
32 so as to translate the light impulses visible
through the perforations to corresponding photo-
electric currents at photo-electric cell 33 for
transmission. Each light spot visible through a
perforation is translated into a corresponding
electrical impulse at the transmitter., The time
lag or persistence of the fluorescent screen 20

is designed sufficiently small so as to avoid inter-

ference of the light spot between successive ver-
tical rows of perforations of the successive hori-
zontal code groups. The width of the path 32
is controlled by the voltage output of the linear

sweep oscillator 40 and is'made équal to the dis-’

tance between the outer perforation rows. The

electromagnet . stepping mechanism 31 is pref- -

erably operated by marginal relays to respond to
the peak voltage output of the oscillator 40 for
returning the electron beam 10 to the next scan-
ning line at the time the end vertical row of
perforations is reached. The advancing impulse
preferably occurs during the transmission of the
synchronizing impulse corresponding to the ver-
tical row. of perforations 42,

The frequency of the linear sweep oscillator 40 -
determines the rate of code group transmission,
one code group of scanning line occurring for
each cycle of the oscillator output. The advan¢

ing operation of the tape is automatically per-’ _
formed and does not interfere with the speed of
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operation of the code transmission. Although I
have ilustrated.the synchronizing signhals as being
generated by a sixth vertical row of perforations
42, it is to be understood that by eliminating this
row of perforations a similar result may be c¢b-
tained. Another method for generating the syn-
chronizing signals is to permit the electron beam
10 to traverse somewhat beyond the message tape
28 so that the moving light spot niny ‘cause a
synchronizing signal impulse to be generated at
photo-electric cell 33 at the end of each scan-
ning cycle. The transmitted signals are codcd

combinations of five impulses (on or off signals) -
. corresponding to the perforated ccde group, sep-

arated by a synchronizing impulse signal which
is used at the receiver as will be hereinafter de-
scribed ‘for maintaining synchronous cpecration
and providing the printing impulses therefor,

In Figure 2 I have illustrated elcctronic. re-
ceiving apparatus for use in conjunction with the
transmitter. The receiving antenna 59 is con-
nected to the radic receiver 51 which detects and
amplifies the telegraphy signals. The deflecting
plates 58 and 56 are directly connected to ground
potential. The second anode 57 is also connected
to ground potential as is the positive terminal of
the high voltige direct current scurce 58. The
operating potential of the first anode 6f is ad-
Jjusted with the tap 62 of the potenticmeter GU.
Resistors 63 and 64 having high resistance, con-
nect the deflecting plates 53 and 54 to ground
static potential.

The receiver electronic distributor comprises
essentially a cathode ray tube 65. An electron
beam 66 is produced and caused to scan a plu-
rality of metallic electrodes or targets 67 arranged
in a linear path on the back interior of the face
58 of the evacuated envelope. . The targets 67T
are individually -connected to the input of am-
plifiers 69 at the outputs ¢f which are connected
relays 10.  There are £ix relays 10 which are used
to operate a local printing telegraph. . The output
of the receiver 49 controls the operation of the
electronic distributor 65. The grid 12 bjas poten-
tial is adjusted to a suitable negative value by the
potentiometer 13 connected across the grid biasing
battery T4.

The targets 67 at the receiver are arranged in
a linear path. The scanning of the electron beam
66 is produced by a linear or sweep circuit oscil-
lator 17 in a straight line. At one. end of the

linearly arranged electrodes 61 there is the syn- -

chronizing electrode 61b connected directly to a
pulse amplifier 78.. The cutput of amplifier 18

is connected to the sweep circuit oscillator 17 to 5:
-~ interlock or synchronize its frequency with that

at the transmitter. The output of the sweep
oscillator T7T is connected directly to the electro-
static deflecting plate 54 to cause the beam to
normally travel in a linear path parallel to the
targets 61. The electron beam 66 does not pass
over any of the targets 8T except in response to a

received signal which deflects it thereto as will be’

herein described.

The signals received by receiver 51 are detected,
amplified and directly impressed upon the de-
flecting” plate 53. The output of the receiver 51

is polarized and of sufficient magnitude so that.

when a signal impulse is impressed upon it, the
action of the deflecting plates 53—55 is to deflect
the beam to the path 15 to impinge upon a pre-
determined target 67.

The beam 66 impinges upon the targets 67 in
accordance with the signal impulses. Synchro-
hous action causes the beam to impinge upon
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pledetermmed targets 61 which are-directly con-
nected to corresponding amplifiers §9.. The beam

66 accordingly produces an impulse at the input .

of the associated amplifier 69 to actuate a print-

ing relay T10. There are five such printing relays -

70 illustrated. These relays operate local selector
mechanisms 88 for printing telegraphy operation.

The cyclic pulse output of amplifier 18 is con-

trolled by the actuation of target 61b by heam 66

in response to the'transmitted synchronizing sig--
The output of pulse amplifier 718 is -
connected to the linear sweep oscillator 11 to

nal impulse.

impuise-excite its circuit to maintain its fre-
quency interlocked with that of ‘oscillator 48 at
the transmitter. The phase of the scanning sig-
nal of the impulse-excited interlocked - oscillator
11 is adjusted by well known phase shiiting
means, schematically indicated at 76, to cause the
electron beam 66 to pass over predetermined tar-
gets 67 in synchronization with the corresponding
transmitted ‘impulses in order to maintain the
code’ combinations for the printing mechanism.
Once the beam- 66 is adjusted :in* proper phase
relation with the transmitted impulses, the elec-
tronic distributor according to my invention will
continue to be in synchronism with the transmit-
ter and opérate to selectively print the letters or

symbols according to the coded punchings.in the .

perforated tape 28 passing the screen 28.

The synchronizing impulse is also used as a

“printing impulse’ at thereceiver to actuate the
automatic printing telegraphy mechanism. The
“printing impulse” corresponds o the position
and electrical action of target 61b. Accordingly,
an impulse will be impressed through target 67b.
upon the amplifier 69 to actuate a “printing im-
pulse” relay 10b. -'The printer relay. 710b may be
employed to directly print the character selected
by the other five relays. 10, or may function to
transfer the code group set up to another group

of magnets or selectors provided in a manner-well-
The relays 78 will thereafter.

known in the art.
be automatically reset in readiness for the next
code group transmitted.

The scanning frequency incycles per second
is equal to the rate of transmission of code groups
per second. ~There is no inertia, mechanical wear,
sparking or dust troubles with the electronic
distributor of my-invention. A greatly increased
speed of operation is possible with this system
as compared to existing printing telegraphy sys-
tems employing -mechanical distributors.

I claim:

1.Ina 51gna111ng system operable with a tape
perforated in accordance with coded combina~
tions of chatracters to be transmitted: electromc
means for generating ‘a transversely oscillating
spot of light across said :tape comprising an
electron beam generator, means for deflecting
said beam, s sweep oscillator connected to said
deflecting means for oscillating .said beam in a
predetermined manner, and a fluorescent screen
located in the path of said beam for producing a

spot of light moving in accordance with said

beam; means for moving said tape step by.step
past said spot- of -light for producing impulses
of light corresponding to the perforations of the

tape including means actuated by said- sweep.

oscillator for advancing said fape once per code
group during each cycle of said .oscillator; means
for transmitting signals in accordance with said
light impulses and for transmitting a cyclic syn-
chronizing signal impulse for.each oscillation of
said beam across said tape; and means for receiv-
ing: and distributing said signals comprising an

[ k]

3

electronic djstnbutor having _a corresponding

electron beam .oscillated in the predetermmed o

manner of the transmitter beam.

2. In a signalling system operable with a per-
forated tape: electronic means for generating a
transversely oscillating spot of light across said
tape comprising an electron beam generator,
means for deflecting said beam, a sweep oscillator
connected to said deflecting means for oscillating
said beam in a predetermined manner, and a
fluorescent screen located in the path of said
beam for producmg a spot of light moving in

accordance with' said beam; means for ‘moving .

[5)3
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said tape step by step past said spot of light for -

producing impulses of light corresponding to the
perforations of tne tape including means actu-
ated by said sweep oscillator for advancing said
tape once per code group during each cycle of said
oscillator; means for transmitting signals in ac-
cordance with said light impulses comprising a
photoelectric cell and mearns. for focusmg said
light impulses upon said cell, and means for
transmitting a cyclic synchronizing signal im-

15

20

pulse for each oscillation of said beam across said

tape; means for receiving and distributing said

signals comprising an electronic distributor hav-
ing means for geneérating an electron beam,
means for oscillating the receiver beam'in 4 linear
path including a second sweep oscillator; and
means for synchronizing the output of said sec-
ond sweep oscﬂlator with the transmitter oscu-
lator.

3. Ina mgnalhng system Operable with'a per-
forated tape: electronic means for generating a
transversely oscillating spoi of light comprising

an electron beam generator, means for deflect-
ing said beam, a linear sweep oscillator connected

to said defiecting means for oscillating said beam
in a predetermined manner, and a fluorescent
screen located in the path of said beam for pro-
ducing a spot of light moving in accordance with
said beam; means for moving said tape past said
spot of light for producing impulses of light cor-
responding to the perforations of the tape in-
cluding an electromagnetic stepping mechanism
actuated by said linear sweep oscillator for ad-
vancing said tape once per code group during
each cycle of said oscillator; means for trans-
mitting signals in accordance with said light im-
pulses comprising a photoelectric cell and means
for focusing said light impulses upon said cell,
and means for transmitting. a cyclic synchroniz-
ing signal impulse for each oscillation of said
beam across said tape; means for receiving and
distributing said signals comprising an electron:c
distributor having means for generating an elec-

tron beam, means for oscillating the receiver.

beam in a linear path including & linear sweep
oscillator, and a plurality of target electrodes
linearly spaced in the path of said receiver beam;
and means for synchronizing the output of the
receiver linear sweep oscillator comprising a

rulse amplifier connected to one of said targets,

the outpiit of said amplifier being interconnected
with said receiver oscillator to impuisc excite and
control its frequency. '

4. In a signalling system operable with a per-
forated tape: means for generatmg a transverse-
1y oscillating spot of light comprising an’ elec-
tron beam generator, means for deflecting said

beam, a linear sweep oscillator connected to said

deﬂectmg means for oscillating said beam in a
predetermined manner, and a ﬁuorescept screen
located in the path of said beam for producing a
spot of light moving in accordance with said
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beam:; means for moving said tape past said spot
of light for producing impulses of light corre-
sponding to the perforations of the tape includ-
ing an electromagnetic stepping mechanism ac-
tuated by said linear sweep oscillator for advanc-
ing said tape once per code group during each
cyole of said oscillater; means for transmitting
gignals in accordance with said light- impulses
comprising a photoelectric cell and means for
focusing said light impulses upon said cell, and
means for transmitting a cyclic synchronizing
signal impulse for cach osvcillat-ion of said beam
across said tape; means for receiving and dis-
tyibuting said signals comprising an electronic
distributer having means for generating an elec-
tron beam, means for oscillating the veceiver

aam in a linear.path including a lincar sweep

cscillator, and & plurality of target elcctrodes
lincarly spaced in the path of said recelver beam,
and means for impinging said receiver heam upon
sa‘d targets in response to the received signal im-
pulses comprising a pair of deflecting piates con-
trolled by said received signals; means for syn-
chronizing the output- of the receiver linear
sweep osciliator comprising a pulse amplifier
connecicd to en end one of said targets, the out-
wit of said amplifier being interconnected with
caid receiver oscillator to impulse-excite and
control its frequency,-and means for controlling
the clectrical phase of said receiver oscillator
output, whereby said receiver beam is impinged
upon said targets in a predetermined synchird-
nous relation with the transmitted signals; and
means for translating the received signals.

5. Tn a signalling system operable with a per-
forated tape: means for generating a transverse-
ly oscillating spot of light comprising an elec-
tron heam generator, means for deflecting said
bzain, a
deflecting means for oscillating said heam in a
predetermined manner, and a fluorescent screen
located in the path of said beam for producing
a spot cf light moving in accordance with said
Leam: means for moving said tape past said spot
of light for producing impulses of light corre-
sponding to the perforations of the tape includ-
ing an electromagnetic stepping mechanism ac-
tuated by caid linear swecp oscillator for ad-
vancing said tape once per code pgroup during
cach cycie of said oscillator; means for trans-
mitting signals in accordance with said light im-
pulses comprising o photo-electric cell and means
for focusing said light impulses upon said cell,
and means for transmitting a cyclic synchroniz-
ing signal impulse for ‘each oscillation of said
beam across said tape; means for receiving and
distribubting said signals comprising an electronic
d stributor having means for gencrating an elec-
tron beam, means for cscillating the receiver

beam in o linear path including a lmear sweep

cscillator, and a plurality of target eiectrodes
linearly spaced in the path of said receiver beam,
erd means for impinging said receiver beam upon
said targets in response to the rpceived signal im-
pulses comprising a pair of deflecting plates con-
trolled by said received signals; rmeans for syn-
chronizing the output of the receiver linear sweep
oscillator comprising a pulse amplifier connected
to an end one of said targets, the output of said
amp'ifier being interconnected with said receiver
oscillator to impulse excite and control its fre-
auzency, and means for controlling the electrical

phase of said receiver oscillator output, whereby
said receiver beara is impinged upon said targets
in a predetermined synchronous relation with the

linear sweep oscillator connected to said.

2,097,302

transmitted signals; and means for transiating
the received signals comprising an amplifier unit
individual to and controlled by each of said tar-
gets, relay means connected to said amplificr
units for -selecting characters corresponding to
the transmitted characters.

6. Ir a signalling system oparable with a perfo-
rated tape: means for generating a transversely
oscillating spot of light comprising an electron
beam generator, means for deflecting said beam,
a linear sweep oscillator connected to said de-
flecting means for oscillating said beam in a pre-
detérmined manner, and a fluorescent screen lo-
cated in the path of said beam for producing a
spot of light moving in accordance with said
beam; means for moving said tape past said spot
of light for producing impulses of light corre-
sponding to the perforations of the tape includ-
ing an electromagnetic stepping mechanism ac-
tuated by said linear sweep oscillator for advanc-
ing said tape once per code group during each
cycle of said oscillator; means for transmitting
signals in accordance with said light impulses
comprising a photo-electric cell and means for
focusing said light impulses upon said cell, and
means for transmitting a cyclic synchronizing
signal impulse for each oscillation of said beam
across said tape; means for receiving and dis-
tributing said signals comprising - an electronic
distributor having means for generating an elec-
tron beam, means for oscillating the receiver
beam in a linear path including a linear sweep
oscillator, and a plurality of target electrodes
linearly spaced in the path of said receiver
beam, and means for impinging said receiver
bean upon said targets in response to the received
signal impulses comprising a pair of deflecting
plates controlled by said received signals; means
for synchronizing the output of the receiver
linear sweep oscillator comprising a pulse ampli-
fier connected to an end one of said targets, the
output of said amplifier being interconnected
with said receiver oscillator to impulse excite and
control its frequency, and means for controlling
the electrical phase of said receiver oscillator
output, whereby said receiver beam is impinged
upon said targets in a predetermined synchronous
reiation with the transmitted signals; and means
for translating the received signals comprising
an amplifier unit individual to and controlled by
each of said targets, and relay means connected
to said amplifier units for selecting characters
corresponding to the transmitted characters, one
of said relay means being controlled by said one
target to provide a cyclic printing impulse for
said translating means, said relay means being
individually responsive to impulses generated as
said receiver beam impinges upon said targets.

7. In a signalling system, operable with a tape
perforated in accordance with coded combina-
tions of characters to be transmitted: means for
generating a transversely oscillating spot of light;
means for moving said tape past -said spot of
light for producing impulses of light correspond-
ing to the perforations of the tape; means for
transmitting signals in accordance with said light
impulses and means for transmitting a cyclic
synchronizing signal impulse for each oscillation
of said beam across said tape; means for re-
ceiving and distributing said signals comprising
an €lectronic distributor having means for gen-
erating an electron beam, means for oscillating
the receiver beam in a linear path including a
linear sweep oscillator and a plurality of target

electrodes linearly spaced in the path of said f
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receiver beam, and means for impinging said re-
ceiver beam upon said targets in response to the
received signal impulses comprising a pair of de-
flecting plates controlled by said received signals;
and means for synchronizing the output of the
receiver linear sweep oscillator comprising a
pulse amplifier connected to one of said targets,
the output of said amplifier being interconnected
with said oscillator to Impulse excite and control
its frequency.

8. In 2 signalling system operable with a tape
perforated in accordance with coded combina-~
tions of characters to be transmitted: means for
generating g transversely oscillating spot of light;
means for moving said tape past said spot of
lisht for producing impulses of light correspond-

ing to the perforations of the tape; means for-

transmitting signals in accordance with said light
impulses and means for transmitting a cyclic
synchronizing signal impulse for each oscillation
of 'said beam across said tape; means for receiv-
ing and distributing said signals comprising an
electronic distributor having means for generat-
ing an electron beam, means for oscillating the

5 receiver beam in a linear path including a linear

sweep oscillator and a plurality of target elec-
trodes linearly spaced in the path of said receiver
beam, and means for impinging said receiver
beam upon said targetsin response to the received
signal impulses comprising a pair of deflecting
plates controlled by said received signals; and

. means for synchronizing the output of the re-

40

ceiver linear sweep oscillator comprising a pulse
amplifier connected to an end one of said tar-
gets, the ocutput of said amplifier being inter-
connected with said receiver oscillator to im-
pulse excite and control its frequency, and means
for controlling the electrical phase of said re-
ceiver oscillator output, whereby said receiver
beam is impinged upon said targets in a prede-
termined synchronous relation with the trans-
mitted signals; and means for translating the
received signals comprising an amplifier unit

5

individual to and controlled by each of said
targets.

9. In a signalling system operable with a tape
perforated in accordance with coded combina-
tions of characters to be transmitted: means for
generating a transversely oscillating spot of light;
means for moving said tape past said spot of
light for producing impulses of light corréspond-
ing to the perforations of the tape; means for
transmitting signals in accordance with said light
impulses and means for transmitting a cyclic
synchronizing signal impulse for each oscilla-
tion of said beam across said tape; means for
receiving and distributing said signals compris-
ing an electronic distributor having means-for
generating an electron beam, means for oscillat-
ing the receiver beam in a linear path including
a linear sweep oscillator and a plurality of target
electrodes linearly spaced in the path of said
receiver bearm, and means for impinging said
receiver beam upon said targets in response to
the received signal impulses comprising a pair
of deflecting plates controlled by said received

“signals; means for synchronizing the output of
the receiver linear sweep oscillator comprising 2

a pulse amplifier connected to an end one of
said targets, the output of said amplifier being
interconnected with said receiver oscillator to
impulse excite and control its frequency, and
means for controlling the electrical phase. of
said receiver oscillator output, whereby said re-
ceiver beam is impinged upon said targets in a
predetermined synchronous relation with the
transmitted signals; and means for translating
the received signals comprising an -amplifier unit
individual to and controlled by each of said tar-
gets, and relay means connected to said amplifier
units, one of said relay means being controlled
by said one target to provide a cyclic printing
impulse for said transiating means, said relay
means being individusally responsive to impulses
generated as said receiver beam impinges upon
said targets. -
WILLTAM &. H. FINCH.
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