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throughout the system so that at the
mge end the signal will be sufficiently strong-

Patented July 23, 1929. .

UNITED STATES

S 15T

PATENT OFFICE.

RALPH K. POTTER, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN TELEPHONE AND
| TELEGRAPH COMPANY, A CORPORATION OF NEW YORK.
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Application filed November

This mvention relates to radio signaling
systems, and parvticularly to means for regu-
I g the transmission level of a two- Wiy
system in order to render the overall equiva-
lent of the system substantially constant.

In radio %wmdmn‘ systemu:, it is desirable
to maintain a sub stanu:ﬂlv fixed ratio be-
tween the sional strenctha nd noise str (f-ﬂﬁ__ﬁth
‘eCelIvV-

er than the noise, to render the %1{11111
reacily selectable. I‘his ratic 111.;13 be main-
tained constant by controlling the transmit-
ter (m‘rmﬁ at the sending mﬂmn It the
attenuation i« high, it will 3 require a stronger
output to ma: intain the requirved sienal to
noise ratio. If the attenuation (hmm!shﬂ's
a qm‘ﬂlel fmmunf 0[ onewv I‘Ieerl be trans-

HOISLJ ra t]()

One of the objeets of this invention is to
control the transmitter output by means of
a control signal sent out from the receivinge
station, which control sional will be sub-
jected to the same degree “of attenuation as
the communication wave which is being
transmitted m the opposite direction.

Other objects of this invention will be ap-

parvent from the followine description when

reacd in connection w'th the attached draw-
g, of which Figures 1 and 2 represent two
stations A and B. of a svstem of comumuni-
cation, each station plelmabhr mn])loymt’r
the same type of cireuit, which. eireuit shows
schematic 111\ one form of the invention.

In Ifig. 1, which represents station A, the

line L, =er v s to connect, the radio terminal
CIT CH_]_t shown 1n the fieure with a distant

station or subseriber. This line 1s con-
nected 1m a well-known manner with certain
ot the windings of the hybrid co1l 1 which
has 11-10 connected therewith an artificial
Ime 2 serving to balance the real line 1.,.
Also ¢or 11"tected with thc hvl:n 1l coil 18 the

ransmitting branch circuit 3, by means of
\\h c¢h the communication uwnals arc 1m-
pressed upon the transmitting apparatus of
‘me radio station, This c1rcu1i 1s connectad

by the ’Ildhaj’ﬂl_mﬁ".‘ 4 with the nr,mhlh* 0} M

20, 1925.

Serial No. 70,405.

which may be of any well-known type, but

prefer ably is of that type in which the car-
rier current 1s suppressed. This modulating
circuit has connected therewith a source of
arvier osclllations 5, which OCiCﬂhthIlS are

modulated 1n the device M, byf the 1ncom-

e communication currents. = The output

%LJe of the modulator i1s connected by the

transformer 6 with a band filter 7, which is
1310['91 ably of the type adapted to SUPPress

one ot the bands resulting from modulation
and to transmit the other. This band filter
15 connected with a regulator 8, which in
turn is connected by the transformer 9 with
the power amplifier 10, and this is connected
with the antenna T, from which waves will
be radiated to a distant station such as B
shown in Fig. 2, where they will be received
by the IecPWDW antenna R,. The oscillator
5 of Fig. 1is also connected with the mput
side of another modulator , M,, to which is
connected an oscillator 11, produf‘mg a con-
trol sienal intended to modulate the oscilla-
tions produced by 5. These carrier fre-

quency  oscillations as modulated by the
control signal are transmitted thlouﬂh the

filter 12 and, when regulated as to am pli-
tude by the regulator 13, will be 11111)1@%%6(1
upon the power amplifier 10 and {rans-

mitted to the distant station B of Fig. 2 for

the purpose of controlling transmission
from that station to station A shown 1 m Fig.

1. The manner in which this 1‘esult 1S at-_

tained will be described later. |
The recerving branch of station A com-

prises a receiving antenna R, which is cou-

pled by the transformer 15 to the filter 16,
which has a two fold function, one to select
the received communication band and 1m-
press it upon the circuit of the detector 17,
and the other to separate out the control sig-
11.:11 band produced at the distant station B
by the circait containing the modulator M,’,
and transmitted therefrom for the purpose

of controlling the amplitude of the com-

munication 310'11‘11 sent from the antenna, T
to the said d}ﬂtant station. This control sig-

naling band passes into the branch circuit
ig connected a rectifier eon-
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sisting of the tubes 19 and 20, which serves
to détermine the amplitude of the communi-

~cation side band that will be passed by the

10

- ulator 13 and thus offects a control of the
amplitude of the control signal sent out from

~the modulator

o
St

regulator 8 and 1mpressed upon the power-
amplifier 10. 'The communication wave is
impressed 1.1_po_11 the detector 17 and the re-

sultant current is impressed upon the level

~control cireut compli%inn the tubes 21 and
22, The output side of the tube 21 1s con-
nected with the amplifier 23.
is connected with the input cireuit of the reg-

M.,

amplifier 23 is connected wul the line L

- through the hybrid co1l 1. _
 The manner 1n which the circult kafa-

will perhaps, be best tunderstood 1t we consid-
er first how a conmmmunication s

mitted Trom Station A to station B and 1s re-

‘celved atb station B and transiated hV the re-
‘ceiving branch of that station, which is simi-

lar to the receiving branch of station A. Let
it be assumed that a comununication signal,

such as a speech band, s tr ansmitted over the

~line I from appars atus connected ther ewith,

and 1s received at the .radio terminal s;tatmn

A for transmission to a subscriber connected:

with the line L,” which connects with the dis-
tant-radio station I3, The speech band will

~pass 1nto the circuit 3 and be impressed by

‘the transformer 4 upon the input side of the

“modulator M,, wheiein it serves to modulate

10y

nuned amplitude.
~given i
by the

~ample, the up‘*}{}l side band

‘the G‘ll”l"lel‘ oscillations vroduced by the

sou 16(, , and the two 1(,%111 ant b.:mds; will be

band filter 7. One of the bands, as, for ex-
, will be selected
and transmitted threueh the filter, and the

other band will be suppressed. The selected

b |

.band will pass through the regulator 8, which

is normally adj usted to produce a predeter
The resultant wave when
he required degree of amplification
power 1111])11[101 10, will be radiated
by the antenna T, to the distant radio sta-
tton B. The received band will be im-

- pressed by the veceiving antenna R, upon

v
Ch

i)

cletector
passes ﬂlwunh the tube 217

by the filter 167, will be impressed upon the
17/, This ddmted signal then
ancl when all-
plified by the tube ...r“’:, will be impressed

- upon tlm line Li, for transmission to the dis-

tant station. The thmmmsmn of a com-

‘munication bl“lhﬂ from station B to station

A is likewise eﬂccted 1n thfu manner deser 1bcd
above. |

While a communication wave s passmn
from station A to station 13, control signal

~waves are being sent from hoth stations, “but

we need be concerned only with that ‘sent
from station B to station A. because this

wave controls the level of the communica-

5 tion wave from A to B. At station B there

The tube 22 cation cswnal 1S

The out it sice of the

of voice Trequencies

onal 1s trans-

D1esse d b"y the transformer .6 upon the.

1,721,574

is created a control bwlml band represented
by the modulation by DML’ ot the carrier
oscillations from the source 5 by a control
signal from the source 117. This high fre-
quency control signal passes. through the fil-
ter 12" and the regulator 13, and when am-
plified by the ]}owez cllll})llﬁul 107, will be

transmitted to the receiving antenna R, of

station A, from which station the communi-
then being transmitted to
tation B. It 1¢ important that

e distant s

70

(o |

the {r eqnengy of the control signal produced

by the generators 11 and 11’ shall lie just
(;utrmle the range of communication ire-
quencies, 15, for emhm}e outside the range

and 16" may separate the control signal and

‘ihc (:mnrnummtmll signal and send oa(:h mto
The control 51011;:11 e~
ceived by the antenna R, of station A will

1ts proper paths.

be impressed upon the filter 16, and will be
n turn 111’1171{3%@(1 upon the civcuit 18, The
tube 19 vectifies the received control signal,
that is to say, the carrvier frequency modu-
lated by the control frequency from the
source 117 ‘he amplitude of the rectified
voltage w 111 of course, depend upon the
.Lz,mphmm of the contr ol sighal which may
vary from tmm to time, c..ep{,ndmn upon 1ts

attﬂmmtwm auring the course of 1ts trans-
T, to the antenna

11115-31011 from the antem

T'I

. Since this rectified vo]mﬂe 1s impressed

upon the grid of the tube 20, the nlate volt-
age of the regulator 8 may be varied and
amplitude of the communication wave may
be proportioned to meet changing C‘OTldl—
tlons 1n 1ts path of transmission.

In practice, the attendant at station B ob-
serves the level of the communication s1onal

mumunn from station A and adjusts in the

following manner the amplitude of the con-
trol 1(}11&1 sent out from station B to sta-
tion A, Ly mantpulating the potentiometer
25" lie varies the orid potenti al of the tubes
21" and 227, The variation of the grid po-

tential of tube 21’ varies the unphﬂmuon
of the communication mnnal that 18 passing

| ~over the receiving b .mch 0 T station B to th{,
~ the receiving circuit,. .:md after Deing passed

line L,". Any v ariation of the orid potential
(o f i{!bb 227 causes a COilGhPOi}le” varia-
tion ot 1ls plate cwrrent, and since this cur-
rent flows through the resistance 24" con-
nected with the ﬂrld circuit of the regulator
13 mewondmﬂ changes of potent ial will
He pu;dtwud on the orid of 187. The ampli-
tude of the wntu:-l signal wave produced
0y the nmdulailon ot the carrvier osmﬂatmns
of source 5 by the control signal of source
11" 15 controlled by the grid VOJJ[&”L of the
egulator 13’. The attendant at station D
w111 therefore vary the ’Jotemmmef‘el 25" m
stiich way as to effect *he traz 1%1"11]‘?810"1 from
station i3 of a control signal of such ampli-
tude as to effect the proper adjustment of the
regulator 8 in the communication transmit-
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ting branch at station A. If the attenuation
of the communication signal between station
A and station B ig hieh, the level of the con-
trol =ignal will accor dmfrly be .adjusted by
the (J])("hltOI‘ at station B so that when the
control signal is received and rectified at sta-
tion A, the voltage of the plate circuit of
the 1(,(*11;[110! S will be so increased as to
raise the amplitude of the side band pass-
ing through the said regulator.  In this way,
the side band repr eaentmn the communica-
tion signal transmitted from station A, will
be {ld]na[ed to meet changes 1n the attenu at-
g characteristics of its path, which has
produced a similar effect upon the control
signal transmitted from the distant statlon
I3 to the station A shown in Fig. 1.

Now let it be assumed that a communica-
rum f—]uml 18 transnutted from antenna T,
of station B (o the receiving antenna R, at
station A. This sional will be passed by tho
filter 16 to the detector 17, and the detected
signal will be 1impressed upon the level con-
trol civeuit comprising the tubes 20 and 21.
IT the encrgy level of this received signal
1s low, which would be determined by the

‘L tenrlant at statton A, he would effect an

adjustment of the ]evel control by varying
the potentiometer 25 and thus would vary

the 11'1:1“111tude ot the plate current producecd
The voltage produced by

by the tube 292.

this CHIlCPt flowing thmuﬂh the resistance

24, which 1s connected in the mput side of

the tube 13, controls the grid potential of
‘rlmt tube and thus controls the magnitude
of the contrel signal transmitted to the dis-
tant station. A.s-mnummcr, as stated, that the
level of the received commummtmn signal

Was low the acdjustment of the level contr ol
device 2

controt signal from the modulator M., Thm
would be imnbnutted bv the antenna T, to
the chstant receiving antenna R.,, and pass-
me there into the bl anch circuit 187, would
serve in the manner similar to that herein-
before described to increase the amplitude of
the communication signal wave being trans-
mitted from the antenna T,, which Increase
would be effected by the variation of the
plate potential of the regulator 8.

It will therefore be seen that by means of

the arrangements shown in the figures just

described, the regulation of the transmission
Jevel of the communication wave between
two stations would be effected from the ye-
ceiving station by means of a control signal
transmitted from the Alatter station to the
sending station.

Tor the purpose of simplifying thL descrip-

tion the mmvention has been described in con-
nection with a system characterized by car-

rier suppression and transmission of a single
side band, but the invention is not so limited

but may be employed in other systems, such

—426 would be made in such way as
to 1crease the amplitude of the outn*omfr.

3

as for example, those in which the carrier

and one side baund, or the carrier and both

side bands are {mnemltted |
~While this invention has been disclosed as

cinbodied 1n.a particular form, it is obvious
that 1t 18 capable of embodiment in other and
different forms withont departing from the
spivit and scope of the appended claims.

What 1s claimed 1s:

1. The method of controlling the trans-
mission level n a two-way radio signaling
system which consists in transmitting a com-

munication sional from one station to a Sec-.

ond station of the said s systemr and simultane-
ously transmitting a control signal from the

sald second station to the cafud first station,

varying the amplitude of the control signal
sent from the second station to the said first
station, rectifying the control gienal re-
cerved bv the said first station and con-
trolling the amplitude of the comnrunication
signal transmitted from the first 5&1‘51011 bv
the rectified control sional, | -

9. The method of Lontmlhnﬂ' the trans-
misston level in a two-way radio sienaling
system which consists 1n tl‘ﬂll&ﬂ]lttln“ a4 com-
nnication sional from one station to 2 Sec-
ond station of the said system and simulta-
neouzly transmi tting a control signal from

the sﬁud Swond f-t‘ttlon to the Smd first sta-.

tion, varying the magnitude of the control
sl mml in accordance Wlth the magnitude of
the communication s1ognal transmltted from

station.

3. In a transmission level regulating sys-
tom the combination with a 1.;1(110 S n‘ndhnfr
station having transmitting and receiving

circuits, of a “SLCODd statlon 111\‘1\1"1‘«& hlnmw
tr ansmﬂimw ancd recelving cireuits,

tmusmlttmﬂ clreuit of efuh station h..wnw
means to eﬂect the transmission of a com-
munication signal and also of a control S1¢r-
nal, and each recerving circuit having means
to control the amphh( ation of the communi-
cation signal transmitted from that station
by virtue of the control sional 18 received
from the said other station.

4. In a transmission level regulating sys-
tem the combination with a 1,1{“110 ‘w]f)'lldllﬂﬂ"
%tdthﬂ having transmitting and receiving
circuits, of a %ewnd Stﬂtmn 111«':0“*1%@ hfwmrf
tran%mltmw ancl le(,ewmﬂ' circults, eqch
tr cll]%ll]]itlllﬂ' cireuit of each station h.;wuw
means to effect the transmission of | a COm-
munication signal and also of a control sig-

nal, and Means at each station connectin o the

-smd recetving circuit and said tldnsmlttuw

civeuit thereat adapted to rectify the control
signal received thereat and to control the

ftmphtude of the transmitted communica-
tion signal from that station by and in ac-

cordance with the amplitude of the rectified

control signal.

5. The method of controlling the trans-

the first station as 1ecewed at the said second'

) ch' '
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mission lev’el in a two-way hlgh frequency
siemaling system which consists in tr‘msmltg

tmﬂ a commumcatmn sional from one sta-
tion to a second station of the said system

“and simultaneously transmitting a control a
signal from the sald second station to the

| fust station, varying the level of the control

10

the
~mission, varying the le

| _the salid

signal 1in accordance with the level of the
communication signal transmitted from the
first station as received at the second sta-
tion, and changing the level of the com-
munization signal as transmitted from the
first station in accordance with changes in
level of the said contrel signal as received at
irst station. -

6. The method of controlling the trans-
mission level 1n a two-way hlgh frequency
signaling system which consists in transmit-

| trnﬂ 9. cominunlcation wave from one station
ot a gystemr and simultaneously transmitting

a control wave from another S’mtlon both of

said waves traversing substantially the same
pa,th so as to be influenced to substantially
same degree of factors affecting trans-

vel of the smd control
f1 om_the sald other sta-

wave ‘15 transmitted

‘tion according to changes in the level of the

communication wave as received at the said

o

50

60

both of said waves
- 40
o M.:UM%H) the same degree by factors affect-

| tllx

other station, and utilizing the control wave

a8 thus vamed to govern the level of trans-
mission of the Sald commummtmn wave

Trom the first mentioned station.
| method of controlling the trans-
mission level in a two-way hl“‘h frequency
_ smnalmwﬁystem which consists in trans-
-muitting
tion of

7. The

g communication wave from one sta-

a control wave from another station,
traversing Subqt‘mtmlly
the same path so as to be influenced to sub-

11’11tt11’1ﬂ'

nge transmission, detelmmmo the level of

the couunumcatmn Wave -as 1ecewed at the

said other station, varying the level of the

saicd wave as thus 1*ucelved and sitmultaneous-.

137 varying :the level of the control wave be-

1ng transmitted from the said other station ,

and ch.;lnﬂmo at the ﬁlbt mentioned SL‘L‘thIl
avel 01 the communic: atlion wave in ac-
cordance with changes in the control wave as

recerved at the first mentioned station.

8. In a ‘two-way signaling system, the
combination with a 1)1111*&1115 of stations of
a transmission mbdmm between them, each
station having a transmitting and receiving
branch, means connected with the tr‘mslmt—
ting hranch to produce a high frequency com-
munication - wave, means also connected

‘therewith to prndn(e a high frequency con-
trol wave, the frequencies of the said waves

bunﬁ dlﬂfelent means connected with the
recelving br anch of each station to select the
control waves transmitted from another sta-

tion, and means responsive to thesaid select-

a system and simultaneously trans-

1,721,574

ed control wave to govern the level of the
communication wave as transmitted.

9. In a two-way signaling system, the
combination with a plurality of stations of

a transmission medium between them, eqch
station having a tr ansniitting and recelving
JI‘ElIlCh means connected Wlth the tmnslmt—
ting branch to produce a high frequency
communication wave, means also connected
therewith to produce a high frequency con-
trol wave, the frequencies of the said waves
being dlﬂ'ei_ent, means connected with the
recerving branch of each station to vary the
level of the control wave being transmitted
from each station to another. 5‘5:11:1011 to con-
trol the level of the communication wave
being tran&mltted tfrom ‘the S‘ud other sta-
tion. | | o
10. In a two-way signaling sys tnm the
combination with a plur aht of stations of a
transmission medium betweeﬂ them, each
station having a transmitting and receiving
branch, means connected W}Lth the tr ansmﬁ-—
ting branch to produce a high frequency
communication wave, means also connected
therewith to produce a high frequency con-
trol wave, means connected with the receiv-
ing branch of each station to vary not only

| ihe level of the communication wave received

thereat, but also the level of the control wave
being tlansmltied from the said receiving
:-Jt.;ttmn to the station tmnsnnttmo the sald
commumc ation wave. | |

11. In a two-way. 510‘11.:111110 system, the
combination with a plumhty of stations of

a transmission mechium between them, each

station ‘having a transmitting and lecewmfr

branch, means connected Wlth the transmlt- |

tinge br‘mch to produce a high frequency
cnmmummtwn wave, means also connected

therewith to pwduce a high frequency con-
trol wave, the frequencies “of the said waves

being chffelent means connected with the
receiving branch of .each station to sepa-
rate, by ﬁlterm , -the received control wave
trom the 1*ecelved communication wave,
means to .detect the commumnication bwm,l

means to amplify the communication smn‘ll'

and means connected with the said .:mlpht -

ing means to vary, at will, the level of the -
commummtmn wave as 1ecelved at each sta-

tion and also to simultaneously vary, at will,
the level of the control wave, being tr ms-
mitted from the same station. |
12. In a two-way signaling system, the
combination with a plﬂmhty of stations of
a transmission medium connecting them,
each Smtlon having a tlansmlttmo branch
COMPrISING a source of high frequency waves,
a source of communic Ltmn sionals to modu-
late the said waves, a source ‘of control S10-
nals to modulate the said waves, means to

regulate the said modulated commumcatm
waves, means to regiitite the modulated con.

iy
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trol waves, and a receiving branch compris-
inge means to separate, by filtering, the com-
munication waves and the control waves,
means o detect the communication signal,
means to amplity the communication signal,
means to detect the control signal, means ef-
fectively connecting the latter detector with
the means to regulate the communication
waves In the transmitting branch of the same

S

station and means connected with the am-
plifier of the communication signal to gov-
ern the operation of the regulatmg means of
the control waves connected with the trans-
mitting branch of the same station.

In testlmony whereof, I have signed my

name to this spec:lﬁcatlon this 19th day ot
November, 1925,

RALPH K. POTTER.
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