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~ 'This 1111?entlon telates to dlreetwe radlot”

I epeetme eyetems and: especmll tothat type_..;-:
of system in which the trensmltted amplified -

- “waves have'a dlﬂerent frequency lrom ‘the.

received waves, © - _
In the copending fl,pplleatlons or Espen—-

ihe radio signals in whleh the frequency

. of the 1eoe1red signals is ehftnfred at the re-

~peating

‘stations, so that

~ beating oscillations to each modnlatlne' clr-
cwb of the said station, which: means are

Y

S

80

- characterized by an errencrement for ensur-
Ing synchronism of the oscillations 1m-'
- .'--pleseed upon each modulating circuit.
- Other objects of -this 1nvent10n Wlll be'
- apparent from the followmg description
~when read in connection with the attached
of which . Figure 1 shows a plu-

“rality of f11ltennre :m(:hee,tnr:?r an array,.each
. antenna ‘having its amphfylnﬂ' and  fre-
- quency ehfl,nﬂ‘nw circuit and a source of
-~ oscillations 1nd1v1dual thereto the said osell-_
lators being connected to a eommon circuit
- for eynehrommnw purposes; Fig. 2 repre-
sents a similar antenna array with mdwld-

ual mphijmo- and frequency changing cir- o
| _ilators. ‘Phase shlftm devices may, if neces-

drawing

.'."'_".cmte Dbut having -a single source of beatlng

",35'-;fosellhtlons COMIMON. to all the local ampli-

~ tying circuits; and Fig. 8 indicates a similar

~ ticular form of antenna.
‘connected ‘with -its individual amphfylnﬂ':_}
and frequency changing cireult by a trans-
-' _former such as T, assoela,ted w1th the an-

are. elmllar

mission of elone]

‘antenna arrfly In Whleh the beating oscilla-
tions are supplied from a’ mfzster qntenna, |
- through the ether to each antenna for im-

40 pression upon its individual ‘Ll’ll]‘)ll{ ying 1nc1_; "
"“iﬁeqnenev changing circuit. |
In Fig. 1, \,., h,ﬁ and X, 1epleaent Unee_.
' looP antennze constituting a pert of a single
array intended for the reeeptlon ‘and. trens—-
but 1t 15 to be under stoodf;.__
 mitted by the transformer T. to ‘the local

"Tach antenna is circuit, traversmﬂ the -

that the mvent!on is not hmlted to any par-

tenna X,.

j f-.'f"to that one aseoelated with the antenna X..

Fhe ]oeel elrm]lt connected tQ ‘rhe antenna

and

rensmlssmn IS__.T’_
eff eeted at a dliferent frequency from recep-
© o tion. One of the objects of the present in-
- 15 vention is to provide in a directive radio -
. repeating station means for snpplymfr the tic as F, and a o
designed to control the phase of the current R

*.-a,pphed to the loop X, of the antenna array
for transmission’ therefrom N
~cuit has connected thereto: a source of oscil-
- lations, O, Og, and O, _‘.Whl(}h are designed
to produce oecﬂlatmns of the sa,me fre- '_
“Tnor der to insure 1dent1ty of irequency of,,-; o
the oscillations produced: by each local oscil- -

lator, a eynehromzmg circuit .extends be- 8¢
'tween the adjacent osclllators and thus con- '

This circuit is

'tl"ansmlt only  such "

'cult 1n order
The mode of operatlon of the arranwementﬁ .

-in which the invention ; is embodied is as fol-
‘95 .

Smce r1,11 of the local clrcuits .
he de-}crlptlon will be confined -

Senal Ne. 525 444

\ by the tl .;Lnefounel l“L
work N, designed to bela,nce the antenna X,
a phase rehlttm'fr device. PS;; a band filter. I"

er- A;, which may be of single- etage or

comprleee a net--.:

designed to transmit the frequencies. present o
1n the received band of oscillations, an am-

pht
‘multi-stage type, a modulator M which 1s

60

deswned to beat together the oscﬂla,tlons of

the reeewed band and also nnmodul.—lted
“oscillations from the local - source -0, a
second, band filter F, designed to transmlt_.

65

either: the upper or lower side band fre-
quencies reeultmo from the said ‘modulation =

process, a high

phase shifting device PS,

nects all of’ them together,

not a ‘power - supply cireuit, but serves to

lows: Current - of the signaling frequency
will be set up in each

X, and X, as a result of the
wave across the array.

/in the loop X, for example, will be trans. -

of the antennwe X,
passage of a

phase shlftlnﬂ' de-

power amplifier A,, a third
band filter I‘g, having the same characteris- -

“Each local cir- o

eurrents between the
various - oeeﬂhtms as. result from lack of
“synchronism ‘and which' 1s necessary to re-
~store synchronism to the system of oscil- -

sary, be inserted between each oseﬂla,tor and,! “';
~1ts point of connection with the common cir-

%
to correct for phese dlsplace__'_. o

The c-urrent set. up]. '

vice PS,, the band filter F, and the low
power. amphﬁer A,. This current, which for =

. example may comprise a. band of frequenc;les
based upon the carrier

"modnlated at M, by

frequency f,, will bem5 '
current of a frequency -
Asa result the band of Arequencies =

| ,whmh Wlll be besed IJ.POn a, new ca,rmer fre-—'_l_'}_' .



_quency

(fl ) O '_"(fl

"_m itted through the filter ¥, and given the

cuit, produced by
“of each local cir uut may diff
“obtain the desived
for the array.

1B
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1ying

proper
[uuitmﬂ Iy
the c‘lllt{illll‘l N blmﬂm aetion 1s t{LLuw
place 51'111111&110()11%? in each 10(.;11 (,1161111
connected with and mndividual to 1
antenne of the array, but the

m{w(,mem of the current in each local cir-

the phase %hlftvw devices
er 1n “ovder to
divectional characteristic
When, however, the desired
directivity of reception and transmission
vas been attained by a definite setting of the

. d

‘phase sh}‘t,mo devices 1t will contmue -
'(:hanﬂ‘ed

S0 lono as- synchronism 15 1MaIn-
fained bem*een *’u:he Various. 0‘-.(3111.11:01'5 ot the

syster.

Th o arrangement shown in -Figz;. 2 1s,

exception that a single source of

'lhuu.. mn I‘w 2, beating os-

the oscillator C at the left- h;,md side of the

figure, are transmitted over the. cireuit L,
and are impressed upon each local circuit by
Ieans ()E branch urcmts* connected with the
main cireuts L, at a definite fraction of a

wave apart, for the purpose of supplying
thie beating oscillations to each local amph-
and {frequency = changing

. P]qu - thitmn deVl(}eS PS PS’ %llld PC‘*N

are inserted on Gddl of %ald branch cireuits,

"between the common circuit L, and e{lch
local circuit for the purpose of Compenbatmﬁ'

for the phase displacement of the beating
oscillations in each branch cirewit due to
the transmission of high iveauency currents
over the common transmission line I,. In

this manner synchronism-is ensured for the
beating oscillations applied to the modula-
tors of each local civeult of the entire array.

The arrangement shown n 1*10. 3 dlﬁem

~in principle from that shown in Fig, 2 in

Ho

60

that the beating oscillations ave mpphed
drom a .common source to each local ampli-
fving cirenit ‘ihrme the ether instead of

over a 111ef‘1111c Cnum as 1n Fig. 9.
3. A, K

In Kig.
. o, and X 1(,])1 esent 1001) antennae
quwned for the 10(:913’510 1 and transmission

of the signal frequencies and representing
“part of an array.

Each antenna is connect-
od with 1ts mdrf*ldml amplifying and fre-

quency changing circuit by means of a trans-

former, such as T, shown in connection with
~ 'the antenna |
- connected thereto azlml T qntenna, such as
X w d d ¢ e the ] ng
Z,’, which 1s designed to recelve the beatli
oseillations from a common source of oscilla.

5 tions, represented by the antenna X con-

‘&T
.-L.h-.l

sch local eircuit has also

£,) will be
' bmﬂsmltted thlmwh the band filter ¥, am-
plified by the power amplifier A, trans-

phase  displacement by the phase.

shiftinge dovice P8, before O

the  other clreult.

phase dis-

| 111
_gelmral, stmilar to that shown in Iig. 1
with the
oscillations O 1s deswned to pmwde the  ©

beating oscillations Tor all of the local am-
Pl ﬁvmﬂ carcults.

-c,llhtlons of the frequency /., oenemted by
18 cdesigned to tIJ]lSll‘i]i only one banc

PS., and will be £
“tenna X
other local cireuits connected wit
clreult.

such as the balanced ground-vertical :

1,658,851

nected with the oscillator O, and to LMpPress

the beating oscillations upon the local circuit.

VWhen signaling oscillations of, for ex-
ample, ’tlwe hequenc}; 7., together 'with the
band of frequencies quym‘umposed thereon,

are received ]W the antenna X,, they will
1 ,
e

'inmmaseu + the tra nstformer T,

upon
the mput bra

These recelved signaling oscll]a-
tions will be transmitted ‘tlu ough thﬂ phase

shifting device PS, and thence thrmwh the
b nd flter T, designed to transmit thls band

The 1

or 118(]110110184 eating oscillations ra-

“ciated by the antenna X will be received. by

the antenna X,, tuned to this frequency,

and also by other similar antennae of the ar-

ray. These oscillations will be transmitted

‘through the filter ', and impressed upon the

dmphﬁm A, towether with the band of sig-
naling ()fﬂullatwn% which have
through the band filter F,. The flmp
n%cﬁlahons of both the anahnﬂ and
beating frequencies

w111 be moduhted MT

the modulator I\L, and the resultant bands of
scillations of, for example, the frequencics

1{3}“11 esented by £, will be amplified by the Al -
plhifier A,. These bands of frequencies will

be impressed upon the band filter F, which

| as,
ror ex ﬂmple T —F.. Oscillations of thesc
frequencies wﬂl be oiv en the proper phase
hplaagmmt by 110 phase shifting device
ransmitted from ﬂlL an-
Th-e;m,tlon. taking place 1 the

A1C ,_ h the_ H1 -
tenne X, X,, Xf. ete.. will be simui

taking place in the local circuit connected
with the antenna X, excepting, as pointed

out particularly in connection with Fig. 1,
that the phase displacement of the oscilla-

tions 1n the local circuits may differ. |
Althouoh in the forms in which the 1inven-

tion has been disclosed balanced loop an-

tennse have been shown, it is to be under-
stood that the invention is not limited to a
particular type of antenna structure but it

may be used in connection with any type of
antenna structure or any type of balancing

nten-
na striceture

‘ation of Eapemchwd and Martin Serial No.
525,442, It will be geen that by means of the

_dllallﬂei‘ne]ﬂ‘; heretofore described I have
_pwmded m a racdio 19peat1nﬁ system hav-
‘Ing directive characteristics, means for sup-

plymo* the beating 0%0111‘11310115 necessary for
changing the fuquencmq of the currents

'trammltted through such repeating stations,

which means are de%wned to produce %Vn'

chronism. of the 0‘3(3111%10113 applied to each

of the modulating circuits of the system.
Although this mventlon has been de-

‘seribed as embodied in a certain form and
ar mnﬂement of partcs 1£ 1s to be understeod-

that it 1is capable of embodiment in other

mh of the local amphiymn.

pe assed

lified
ﬂm'

lar to that

shown in the copending npph- -
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and more widely varied forms without de-

 pended claims, - -
- What is claimied is:

3 JO . o '
- to all of said circuits to apply s_ynth_‘oim_l_JS;

o iessmsr

parting from the spirit- and scdp_e;.bf; the ap-

1. In a radio repeating system, the com-

- bination with a. directive antenna array
~comprising a plurality of antenne symmetyi-
cally arranged, of a plurality ot modulating

circuits individual

- ~beating oscillations thereto. =~

20

2. In a radio repeating system, the com-
‘bination with a directive antenna array
“comprising a plurality of antenna symmetri-
~cally arranged, of a plurality of modulating combinatis
' -symmetrically spaced constituting an an- 5

circuits individual to and connected with

- cach of said antenns, a central source of
- heating oscillations connected with each of
sald - modulating circuits, and means con- 0] | _ |
translating circuit including a -modulator

~ nected with each of said modulating cireuits

- to 1sure synchronism of the beating oscilla- | 113 )
. synchronism and phase all of said oscillators. .
. 6. In a directive radio signaling system,
the combination with a plurality of antennwe-
symmetrically spaced constituting an~ an- .
tenna array of a plurality of frequency -
translating circuits, each individual to one
of -said -antennee, each translating circuit
‘having a modulator, an amplifier and an
“oscillator connected with said modulator and
ns to  maintain in synchronism and

~and frequency changing means associated

‘therewith individual to and connected. with -
each -of said antenns; the method of repeat-
- Ing, which consists in receiving oscillations
ot definite frequency, impressing upon its
amplitying circuit the oscillations received
by each antenna, beating in each- frequency
5 changing means the received oscillations to-

B

“tions in each of said circuits. o
- 3. In a radio repeating system comprisinge
‘an antenna array, comprising a plurality of
“antennse symmetrically arranged, amplify-

ing circuits having phase controlling means

- gether with oscillations of different fre-

uency, automatically maintaining in syn-

- ronism the modulating 'os_cilla_titmsﬂhsq’p-__

-

each of said antenne, and means common

radiating the oscillations ~of the frequency -
- resulting from modulation. e
4. In a directive radio relay characterized
by the reception and transmission of the
- same signaling chanriel at different frequen-
cles, the method of modulation, which con- 45 -
csists In transmitting  the modulating fre-
quency from a central source, correcting the -
Phase of the modulating  oscillations sup-
‘plied to each modulator of the system and -
~-beating ‘the Teceived frequency with the
‘modulating frequency from the said central

plied to each frequency changing means and

4

0

5. In a directive radio signaling system,

the combination with a plurality of antenn e

tenna array of a plurality of frequency

connected with one of said antenn ®, each

and an oscillator, and means to maintain in

mean

‘phase all of the said oscillators. =~~~
- dn testimony whereof, T have signed my -
name-to this specification this 27th d ay of

~ DELOSS K. MARTIN.

~3

_.-"".I . .
Sar” . v, . TN

translating circuits, each individual to and

Y



	Drawings
	Front Page
	Specification
	Claims

