
March 9, . 1948. 

Filed Aug. 25, 1944  

E. I_ABINl 
TELEVISION AND SOUND TRANSMITTING SYSIÉM 

2 Sheets-Sheet 1 

Bf ¿7%. 
Amm” 

2,437,300- _ 



2,437,300 March 9, 1948. E. LABIN 

TELEVISION AND SOUND TRANSMÃIÍTTING` SYSTEM 

Filed Aug. 2S, 1944 2 sheets-sheet 2 

ë »S Sw „RÃ Sw 19-44.41. 4j MN QN @E 2% 

»NM EN.; _n_mH _4.4.4 etuîrlïifdgflël@TLT- „-@Ti?tlwmÑ ,-m4îLfv1mMfl _l 
F r. 

_ _ _ b «Naw/»xm Y 

WE1 4 v_ @la |||||| ,_mwìîllìlt“ 
IIIIIIEIIIIIIIIIIIIEIIIÍIIIII _ _ _ „ 

SufC |||||||| [wml f_@lm 
l_.l. .l .l _ 

«Äîœff _ 

Z. .0 N + 

INVENTOR 

’ ' Armi/VH 

m. x 

Q www SA www@ 

.m @4 



Patented Mar. 9, 1948 2,437,306 

UNITED STATES PATENT ûfFlï‘lCl‘Í‘.~ 

TELEVISION vAND SOUND TRANSMITTING 
SYSTEM 

'Emile Labin, New York, N. Y., Vassigner to. Federal 
Telephone and Radio Corporation, New York, 
N. Y., a corporation of Delaware 
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7 Claims. (Cl. P18-‘5.8) 
l 

This invention relates to television transmit 
ting systems and more particularly to a system 
for transmitting a multiple of television pro 
grams. ` 

Television broadcasting systems are being de 
veloped along substantially the same lines as the 
standard A. M. (amplitude modulation) broad 
casting systems. The method used is the follow 
ing: In the larger centers of population, New 
York city for example’the studios of the several 
television broadcasting stations are situated con 
veniently to the program originating sources. 
From these studios the programs are piped by 
line to the respective transmitting stations which 
are located primarily for maximum populated 
area coverage and which transmit on individual 
authorized frequencies. At the receiving end the 
listener, of course, separates-the various stations 
by frequency tuning, l 
While this system of broadcasting has proved 

entirely satisfactory for the lower frequencies, 
the same advantages do not necessarily follow at 
the higher frequencies employed in television. 
In fact, at these higher frequencies several major 
disadvantages arise. To give a few examples: 
There can only be a limited number of opti 

mum transmitting locations about the area to be 
served, and since height of the transmitting an 
tenna in such area is all important at the higher 
frequencies, those stations not possessing these 
important locations are at a serious disadvantage 
with respect to their competitors. In New York 
city for example, there is only one Empire State *i 
building dominating in height the entire city and 
centrally located. The television broadcasting 
company controlling this location enjoys, there 
fore, a monopoly which even a considerably 
larger amount of power at other locati-ons cannot 
overcome. 
The listener’s receiver in an area served by 

several broadcasting stations is also at a distinct 
disadvantage with the existing system. With the 
various transmitting stations located at different 
compass points ̀ with respect to the receiving loca 
tion, it is not possible for a single simple receiv 
ing antennato be operated at maximum eili 
ciency due to the problem of reflections from' 
nearby buildings and other multi-path transmis 
sions. This is especially tine with television, 
although not much less so with music and voice 
broadcasting. The practical reduction of these 
rellection effects entails lthe use of a' directive 
antenna which ̀ when placed in the best position 
with respect to one transmitter might be quite 
unsatisfactory for receptions from another .trans 
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mitter. Hence, in> order to receive all the sta 
tions, in addition to the normal receiving tuning, 
a delinitely impractical rotation of the antenna 
or a switching antenna system is necessary. 
In addition to the above-mentioned disadvan 

tages there are still others such as the duplication 
of transmitting apparatus and transmitting an 
tenna towers, and the reduced eiiiciency of dupli- i 
cate operation. 

It is an object of this> invention to provide a 
multiple television broadcasting system which 
overcomes the above-,mentioned disadvantages of 
existing and other heretofore proposed broad 
casting systems. 
Another object is to provide a multiple tele 

vision broadcasting system incorporating the 
unique advantage of ultra-high frequency .pulse 
transmission. » Y f 

Another object of the invention is to provide 
a multiple television transmitting system for 
transmitting all of the programs of a plurality 
of television transmitters over antennas located 
at a common advantage point for the area served. 
A further object is to provide a method and 

means for television transmission whereby the 
synchronizing signals and the sound signals are 
transmitted on a multichannel carrier separate 
from the picturecarrier; and in the case of mul 
tiple television programs, each picture program is 
transmitted on a separate carrier frequency while 
the synchronizing signals and the sound signals 
for each picture program are transmitted over a 
single multi-channel carrier. 

- Still another object of the invention is to pro 
vide a television transmitting system so arranged 
that the entire amplitude swing of the transmit 
ter may be substantially fully employed for the 
picture signals alone. 
The different carriers of the multiple television 

system are broadcast according to my invention 
over their respective antennas which I locate at 
a single vantage point such as at the top of the 
highest building of a city or on a tower located 
at some other high elevation within the area 
served. The antennas preferably are the omni 
directional type although they may have certain 
directional characteristics if desired. By this 
arrangement no one transmitter has the unfair 
advantage of having an antenna located much 
higher than another. By >grouping the several 
transmitters the total transmitting equipment is 
simpliñed by combining certain operations. For . 
example, instead of transmitting the sound ac 
companying each picture over a separate sound 
transmitter at a frequency close to the picture 
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carrier frequency, I concentrate al1 sound trans 
mission in one single multi-channel transmitter. 
In addition, I utilize the same synchronizing sig 
nals for all of the picture transmitters and by 
transmitting the synchronizing signals separate 
from the picture signals, the entire amplitude 
swing of the picture transmitters can be fully 
employed for picture signals only. , Further, the 
synchronizing signals being common to all pic 
ture transmitters serve to synchronize receivers 
for selective reception of any desired one of the 
picture programs as well as for the correspond 
ing sound channel. ‘ 

For a further understanding of thev invention, 
reference may be had to the following >detailed 
description to be read in connection with the 
accompanying drawings, in which  

Fig. 1 is a block diagram of a multiple 

10' 

4 
claims, such expression is to be regarded broadly 
and not as limited to horizontal and vertical syn 
chronizing signals. 
For interlacing, the vertical pulses for succes 

sive frames may be differently distinguished as 
to pulse width or otherwise varied. However, for 
sake of simplicity the interlacing feature is not 
herein shown since such showing is believed not 
necessary to an understanding of the multiple 
television transmitting principles of my inven 

. tion. 

For multi-channel transmission the pulses I3 
are applied to a pulse multiplier 28 for producing 

` a proper'nu'mber of pulses per second for the 
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tele- Y 
vision transmitting system according to my in- ’ 
vention, and 

Fig. 2 is agraphioal illustration used in ex-v 
plaining the operating principles of the system. 
In Fig. 1, an illustrated-example of a multiple 

television system is shown according to the prin 
ciples of my invention. The system is shown for 
three television transmitters although a greater 
orlesser number may be provided as will be made 
clear from the following detailed description. 
Three sound transmitting channels i, 2 and 3 of 
a multi-channel transmitter liv are associated with 
the three picture transmitters 5, ‘ii and l. The 
transmitters 4, 5, 6 and 'I operate on different 
carrier frequencies fn, f1, f2, and f3, as indicated, 
the outputs thereof being applied to antennas 
ß, 9, IIl'and II, respectively, all of the antennas 
being mounted on a common tower I2 located at 
a Vantage point in the area served. 
The same synchronizing signals are employed 

forthe different picture transmitters whereby 
the video signals of the diiïerent picture trans 
mitters are all synchronized alike. The synchro 
nizing pulses have-as their basis the pulses I3, 
graph a of Fig. 2, produced by base pulse pro 
ducer` IA. The pulses I3 are preferably oi a 
repetition frequency desired for the horizontal 
synchronizing pulses although this is not essen 
tial. rI’o obtain the horizontal synchronizing 
pulses I5, graph b, the pulses I3 are applied ̀ to a 
horizontal synchronizing pulse Shaper I6. ri'he 
pulses I5 are shown to be of a given width where 
by they are distinguished from other width pulses 
provided for other channels. To produce the 
vertical synchronizing pulses, the pulses i3 are 
applied to a pulse divider i'I whereby the pulse 
repetition frequency is reduced to the desired 
frequency for the vertical synchronizing pulses 
which correspond to the number of picture frames 
per second. The pulse divider Il may be ar 
ranged to shape the output pulse thereof for dis 
tinguishing the vertical synchronizing pulses 
from the horizontal synchronizing pulses but as 
shown I have included a separate shaper I3 for 
this purpose. The output pulses of shaper i3 
are of a width indicated by vertical synchronizing 
pulse I 9 of graph c whereby it may be selected 
by pulse width discrimination from the other 
pulses ‘of the multi-channel carrier. ' 
While this system herein shown uses the s0 

called “horizontal and vertical synchronizing sig 
nals” it will be recognized that other types of 
synchronizing signals may be used such as where 
_a picture scanning method different from the line 
scanning method is employed. Therefore, where 
the expression “synchronizing signals” or “syn 
chronizing pulses” are used in the appended 
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different channels required. As shown by graph 
d, the multi-channel pulses 2l are four times the 
number of base pulses I3. This provides three 
channels for sound transmission and one channel 
for transmission of the horizontal and vertical 
synchronizing pulses. By increasing the number 
oi `multi-channel pulses 2I additional channels 
may be added. rl`his may be accomplished by 
maintaining narrow width pulses and decreasing 
the time intervals between pulses of successive 
channels. 
According to the multi-channel feature ern 

ployed vin this system the sound signals from 
sources 22, 23 and 24 are so chopped up relative 
to a base taken at a negative potential at or below 
the maximum negative signal value that inter 
leaved segments of signal energy are obtained 
‘therefrom for modulation of the pulses 2l at time 
modulator 25 according to some principle of time 
modulation. In the example shown this is ac 
complished by applying pulses I3 to a Shaper 2S 
which widens the pulses to the width of the 
signal segment desired. These Wide keying or 
chopper pulses are applied for channel I through 
a delay device 21 whereby the chopper pulses for 
channel I are retarded an amount t1 causing 
them to coincide with the pulses of channel I 
as indicated in graphs d and e. The keyer pulses 
of shaper 26 thus retarded are applied to an 
ampliñer 23 to which the signal energy from 
source 22 is applied. The amplifier 28 is nor 
mally blocked to the signals from source 22 but 
is keyed to pass‘the signal energy in response 
to the keyer pulses. 'I‘he amplifier 28 thus selects 
pulse segments 29 of the signal energy for the 
duration of each keyer pulse. The pulse segments 
29 of graph e for channel I are shown, for eX 
ample, of a minimum value corresponding to a 
maximum negative value of signal energy. The 
pulse segments 33 for channel 2 are shown in 
graph f timed at interval t2 from pulses n and as 
decreasing in amplitude according to the signal 
energy indicated by envelope 3| from source 23. 
Likewise pulse segments 32 of graph g for chan 
nel 3 is timed an interval t3 from pulses r and are 
shown to represent progressively increasing 
values according to signal envelope 33 for 
source 24. 
The interleaved pulse segments 23, 3l) and 32 

are applied as a train of pulses to time modulator 
25 to which the train of pulses 2| are also ap 
plied. Since pulse segments 29 coincide with the 
pulses of channel I, the pulses thereof are dis 
placed in time position according to the respec 
tive vamplitude of the corresponding pulse seg 
ments 29. Any T. M. modulator may be used 
at 25 that is capable of displacing pulses accord 
ing to the instantaneous Values of signal energy 
either by retardation or by a translation process. 
For retardation of pulses a delay network may 
be employed where the inductance includes one 
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yäìllhile inave described herein the vprinciples 
of my »inyention infconnection with-a specific e1n~ 
bodiment, :it is to beclearly ̀ understood that this 
description is madeonly by way of example and 
not asa limitation on theinilention and the scope 

. ofthe. accompanying claims. 

I-claim: 
'1. A television --transmitting system »comprising 

means vfor producing horizontal Íand vertical ̀ syn- 
chron'izing 4pulses for use with each of a plurality 
of television channels, means _for producing lines 
of difieren-t picture signals for each channel in 
synchronlsm` with said Ahorizontal and ÍVertical 
synchronizing pulses, means to produce pulses 
modulated according to sound signals accompany 
ing at least one of said picture signals, means to 



a‘iszeco 
transmit said picture signals on individual carrier 
frequencies, and means to transmit on another 
carrier frequency said horizontal synchronizing 
pulses, said vertical synchronizing pulsesand said 
sound modulated pulses. 

2. A television transmitting system comprising 
means for producing a train of vertical synchro 
nizing pulses of a desired repetition frequency, 
means for producing a train of horizontal syn 
chronizing pulses at a repetition frequency equal 
to a given multiple of the repetition frequency of 
said vertical synchronizing pulses,_means for pro 
ducing lines of diiferent picture signals in syn 
chronism with said horizontal and vertical syn 
chronizing pulses means for producing a third 
train of pulses of the repetition rate of said hori 
zontal pulses timed a given interval relative to 
said horizontal synchronizing pulses, means _to 
time modulate said third train of pulses accord 
ing to sound signals accompanying said picture 
signals, means to transmit said picture signals on 
individual carrier frequencies, and means to 
transmit on another carrier frequency said hori 
zontal synchronizing, said vertical synchronizing 
and said time modulated pulses. ` , 

3. A multiple television transmitting _system 
I comprising means for producing a train of hori 
zontal and vertical synchronizing pulses, at least 
two separate picture line producing means each 
responsive to said train of synchronizing pulses 
for producing lines of picture signals for a televi 
sion program, means for multi-channel modu 
lating a train of pulses according to the sound 
accompanying each picture program, means for 
transmitting the picture signals of one of said 
line producing means on one carrier frequency, 
means for transmitting the picture signals of the 
second line producing means on a second carrier 
frequency, means to transmit on a third carrier 
frequency said horizontal and vertical synchro 
nizing pulses and the train of sound modulating 
pulses. 

4. A multiple .television transmitting system 
comprising means for producing a train of vertical_ 
synchronizing pulses of a desired repetition fre 
quency, means for producing a train of horizontal 
synchronizing pulses at a repetition frequency 
equal to a given multiple of the repetition fre 
quency of said vertical synchronizing pulses, at 
least two picture line producing means each re 
sponsive to said vertical and horizontal synchro 
nizing pulses to produce lines of picture signals 
for a television program, means for producing a 
third train of pulses at the repetition rate of 
said horizontal synchronizing pulses, means to 
retard differently the vpulses of said third train 
to produce different series of pulses timed dif 
ferent intervals relative to said horizontal syn 
chronizing pulses, means for modulating a char 
acteristic of the pulses of the diiferent series 
according to the sound signals accompanying 
the different television programs, means for 
transmitting the picture signals of vone of said 
producing means on one carrier frequency, means 
for transmitting the picture signals of the second 
of said line producing means on a second carrier 
frequency, and means for transmitting said hori 
zontal and vertical synchronizing pulses and each 
series of said sound modulated pulses on a third 
carrier frequency. 

5. A multiple television transmitting system 
comprising a plurality of television transmitters 
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operating on different carrier frequencies, each 
transmitter having means for producing lines of 
picture signals separated by horizontal and ver 
tical blanking intervals, means for producing a 
single train of horizontal and vertical synchroniz 
ing pulses for controlling the picture line produc 
ing operations of said transmitters, a multi-chan 
nel transmitter operating on still another carrier 
frequency having separate sound channels corre 
spending-to the picture program of said television 
transmitters, and at least one further channel for 
transmission of said horizontal and vertical syn 
chronizing pulses for synchronizing receivers for 
reception of any desired one of the programs 
transmitted from said television transmitters. 

6. A method of transmitting a television pro 
gram comprising producing horizontal and ver 
tical synchronizing signals for use with each of a 
plurality of television channels, producing lines 
of different picture signals for each channel in 
accordance with the timing of said horizontal 
and vertical synchronizing signals, producing 
pulses a characteristic of which is modulated ac 
cording to sound signals accompanying said pic 
ture signals, transmitting said picture signals on 
one carrier frequency, and transmitting on an 
other carrier frequency said horizontal synchro 
nizing signals said vertical synchronizing signals 
and said sound modulated pulses. 

7. A method of transmitting a plurality of tele 
` vision programs comprising producing a train of 
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horizontal and vertical' synchronizing pulses, pro 
ducing lines of picture signals for each of the 
television programs in synchronism with said 
train of horizontal and vertical synchronizing 
pulses, producing a train of pulses, modulating 
a characteristic of different series of said train 
of pulses according to the sound accompanying 
the different television programs, transmitting 
the picture signals of said plurality of programs 
on diiferent carrier frequencies, and transmitting 
said train of horizontal and vertical synchronizing 
pulses together with the sound modulated pulses 
for said plurality of programs on still another 
Carrier frequency. 
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