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Thls mve‘ltmn rel ates to the tmns*mss*' !

- of signals, and more particularly to arrange-

- g '
i

ments for utilizing the radio apparatus of a

radio telephone e‘ysfem for the tr'ensmlssmn_
-_-013 telegraph signals. -

Where a mfhe hink 15 used for esta,bhehmfr

- _tﬁl ephone connections between two distant

Y
|

points such as, for example, New York and

London 1t 18 deew‘zb]e to utilize the radio ap-
yaratus, whlch is normally employed for te?e~

-ehene ﬁ:‘m smission, for the transmission of o

“telegraph messages when the apparatusis not

" enmlmed for telephone purposes.

——
war |

1t is par-
tmularly desirable to use the radio tel ephone

5 apparatus for the transmission of telegrapnic
- messag
with thﬂ- ﬂstq.bhshment ot telephone con-

es between operators in connection

neutlens

.‘-‘.
b 1}

Heretofors such teleoreph 0pe1“1t1011 hfts
been carried out upon a half-duplex basis;
that s, while messages could be transmit-
ted over the radio links in either direction,

they were actually transmitted in only one
This was accomplished

direction at a time.
as follows: The radio transmitter and radio

receiver at one end of the radio link were

located some distance apart and connected by

separate one-way lines to a common switch-
Ing point at which connections could be es-
_ hbhehed to any desired telephone line.

Each one-way line was provided with voice-

. controlled avparatus whereby when tele-

it
e 4

phone - currents were transmitted over the

line. 1eed1nﬂ' to the radio transmitt er, tne one-

3 way line 1e‘1c1111e* from the radio recesiver: was
- d1s:—ab1ed§ and viee versa.

-sary in order to obtain proper-telephone op-

| ef'e.hlon
mutted bv 1IMPressing an 2 mudlble tone, inter-
rupted in accordance with the ineeeabu, upon

)

-Te‘egrmjh messages were trans-

the telephone terminal at the telephone
switching point. The connection of bhe tele-
oraph transmitter at this point aatometmallv

coperated-the voice-contreolled devices to ren-
der the one-way line connected to the radio

transmitter operative and to disable the line
leading from the radio receiver. The audi-
ble tone was then modulated upon the car-

r1er wave of the radio transmitter in the
~same manner:as telephone currents.

In or-

Iine.

This was neces-

serial No. 325,82%.

der to receive t leﬂ'I‘LT)h messages the tele-

craph receiver was “associated with the one-
way line leading from the radio receiver at
pomt between the radio receiver and the
pomf at which the disabling means was ap-
plied to the one-way line, so that the fact

| Lhat the Iine as a whole Was disabled, so far

2s transmission from the radio receiver to the
telephone switching point was concerned, did
not prevent re“eptmn of telegraph messwfree
over the non-disabled portion of the one-way
An audible tone of a different fre-
queney was used to modulate the carrier and
was then transmitted irom the distant termi-
nal of the radio link.  This tone was then de-
tected and revroduced by the radio receiver
in a manner similar to the reproduction of
ordinary telephone currents, and upon being
selectwelv transmitted from the one-way re-
celving line to the telegraph receiver was
caused to operate the telegraph receiver in a
well-knewn manner. '
While the foregoing arrangement per-
mitted the transmission of tehmeeh mes-

sages one way at a time, 1t 1s ]Jﬂh] v doen able

to be able to transmit the telegraph messages
on a full-duplex basis so that telegraph trans-
mission may take place in both directions si-

multanaously. It might be supposed that
this would be-entirely poeeilﬂe where audible

Ju_m es of different frequencies are employed
for transmiting the telegraph messages to the

‘racio +reesm1‘i,+er and for receiving the tele-

graph messages from the radic receiver, but
experience shows that such is not the case.
Due to the fact that the radio receiver is
nearer to the local radio transmitter than it
is to the distant radio transmitter, it fre-
quently receives more energy from the local
transmitter than from the distant trs nsmitter,
even when slightly different radio wave
lengths are employed for transmission in the
tWO cirections and the receiving system 1s
macde

ploy ed bV the distant transmitter by emnloy-
ing directional antenna systems. Under

these conditions the telegraph message being
sent over the one-way line leading to the ra-
dio transmitter is received on the One-way
line leading :Fl om the radio receiver simulta-

ughly selective to the wave length em-
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' 'neously with the e1efﬂ*aph me&mg;e fro om the

10

- pr oposed in accordmm, Wlih the present in- -

distant station. While the felegraph receiv-

ing apparatus associated with dwe recelving

line is able to discriminate by drequency se-
lection between the two tones eqrre%pandmo
to the sending and received telegraph sig-

nals, 1t has been found that when the energy

of the undesired signal exceeds Cer‘t 10 Iimits

- the one-way amphﬁers included in the one-
, way receiving line between | tne 1"*3..410 receiver.
“and the bele mph receiver are Ovelloaded
thereby causing distortion Of the desired sig-
" nals. Thls dlstortion 1s so great as to cause
false signals, pELI‘uICHLHIY when pr mtnw tel—-
“egraph-messages are transmitted.

In ordef' to overcome this (*1‘ﬁculw it is

.'_.__'Verltmn, to prevent the tone CO““BSPUP ding to

R |

the te]eﬂlapﬁ ,,anaL from the local trans-
mitter from be};nn' tr ansmitbefl over the one-

way receiving 11ne by ASS 131 1;:1;;* thes ewﬁh’_

~at or near the Tadlo ncew r, a fltering arv-

rangement for suppressing the tone corre-

“sponding to the unwanted ..,eleﬂmph signals.
As Such suppressing .arrangeuent Would

%

suppress the corresponding 11"6(11.1@116‘}7_111 OT'-

dinary Lelenhonﬂ tramm”'sqlon and thereby
cause distortion to the telephone message, ff“._

ig f 11‘*1:‘1@1"131’0})05@&1 to automatically cvt mn
tablished to any desired tele phone circuit by ¢

means of a cord C, which may connect the
terminal jack J of {he four-wire circuit with
a jack J” of a desired telephone line by
| means of the plugs P and P’. The four-wire
“circuit comprises one-way lines TL: and RL: :

=5 the suppression cevice when the interfering
- taleo I‘ELph 310 11*115 arTe belllﬂ 1"ea_,.ew e{:' fl O} ”’1%}"; :
B local tlanamitter' and to again cut the sup-
plBSSlOﬂ demce out when such ueleﬁmpa S1g-

nals cease or fall below a natmiul value.

This 13 accomphsﬂed by selecting from the
radio receiver some of the energy of the tone.

corresponding to the. signals from the local

transmitter, rectifying the energy and caus-

“ing it to operate a relay ‘“alr.:mfremeﬂt for cut-

iy

_4@‘_.’{1110 the filter in and cut. As this arrange-

ment should not be TEDPOﬂSiVG 10 telenhfme
(,urfem% or tfa,tlc signals o1 the same fre-

quencles as the tone employerl fﬁr telegraph
. transmission, the relay arrangement for
5 switching the filter in an d out ig dea;;;*ned to
~_operate only. when the tone {requency 13 re-
" ceived over an interval of fime longer than
- that .during which. a telephone r*mqa1 oroa

“static 810‘?131] would 1’*01‘5151: and dle aryange-
& ment haq a sufficient hang- mfe*"" bf}_,t whenl-_
it 1s once opemte& to cut in the ﬁl*e 16 will
be maintained operated during interrup-
‘tions of the tone such as would occur in con-
nection with the tra ﬂSHl]SSlOH of *"119 .{1:1‘11*:3
.+ of a telegraph message. =~ - B
Now in any tele nrui)h qys’cem Om]“*]ﬁv]’flf’f'
- transmitter T, the line TL is put 0pemtwﬂ

~two currents ef’lffermg, in frequency or inten-

(BY

~ sity, for transmission, the code ‘may be con-
- Qlﬂerﬂd flcs bmno mﬂ,de up of marks and
spaces. or dhmry 1:1‘1{1 wire Moxae or

_' prm*er ope*"a tion, the circuit in its idle con-

. C-lltlon tT‘&I} Sip 1{ S EL O'{"i ‘t‘lnL'{O‘i:}S mthr:!_{lﬂﬁ‘ Slﬂﬂa-i .

- In radio Eeleﬂ‘moh v, the c1rcmt When m the
adle condﬂszon customs, rily transmits a Spac-

el

 ing slfrnal : _Lf any or dm‘wv Morqe or pr mter |

't“ansmltter- 15 used conpectmn *'wié the

arrangement-apove dﬂfu ibed so that no tous
is transmitted during its marking mt rval,
the idle periods will 116?@1‘[;1 eless: be onsid-

i
is necessary to understand more complet 21y

ered as marking periods. This ﬂ‘ﬂ“‘hnmmh 0

the detailed descuptlon of this mvamwn 0

foﬂow* - | |
The 11’1?@11131011 Wlh now be m(}lﬂ ful l"fr un-
dGleOOd from the foi]_owmo demﬂed ae- 75

scuptlon thereof when vead n connection

with the accompqnymg drawing, the 11“11;“”
of which illustrates a prefelrﬂd cnuwt ar-
‘rangement embodying the princ iples of ‘the
: 1mfent10 In the amwm the circuit ar- 89

mngemen? and wbpqm‘tus at one terminal

only of the radio link is shown, it being un-

der Qteod 12t the app ratus at the other ter-

.-111111@1 Wﬂl ‘be similar to that 11@131;1":‘:,.1)6(‘1

e

D

“Reterring to the drawing, a radio tmns-

‘mitter is conventionally indicated at T, and

similarly a radio receiver is conventmn&l

ndicated  at R. The receiver and tr ’ms- -
~initter ave locate od some distance apart in or-

G
-

der to reduce interference in the receiver from

the loeal transmitter. The radio receiver
and radio transmitter are connected by

means of a four-wire circuit to o telephone
office at Wthh switching connections are es-

£y

D
LD

connected together at the telenhone office

‘through a hybrld coil 10 and balancing net-

work N in a well knewn manner. The lines

TL and R, are one- way lines, the line TL-
'bemﬂ arranged to transmit 4"1'011'1 the termi- 5

-y rq} r--l'

nal 3 ack J to the radio transmitter T and the

line BRI be] ng arrﬂnged to transmit from the

radio receiver R to the jack J. Hather or
both of these lines may mclude a number of

‘repeaters (not shown) for amplifying the 110

telephone currents t"ELDS"Illttﬂd thereover.
In order to prevent sInging over the over-
all four-wire circuit 1110111(11110‘ the radio paths

to the distant termmul and also to prevent

singing over the local circuit from’ the trans- 118
mitter T to the receiver R, over the line RL,
through the hybrid coil 10 and over the ]11‘16

TL to. the radio t :;msmlt‘" r, the line TL is

normallvdl sabled. Voice- onera ated devicesare

-provlded whereby when- {,mnsmlssmn takes 120

place from the jack J over the line TL to the

condition and 'the line R is disabled. When,

however, transmission takes place from the
recelver R over the line RL to the jack J, the 13
line TL is maintained disabled. This is ac-
comphahed by asseciating with each cne-way

line a-voice-operated device for controlling
a short-circuit across the other line. In the

case 01” the line TL this apparauus compmses



ﬂntampllﬁer detector unit of well-known type
FV-assoeratediwith the line TI., said unit con-
- trolling relays T.VR® and: TVB’
voice:- currents enter- the: amplifier- detector
TV, the relays: VR and TV-R” are energized,

h 1:,343; 189

“When

the Tatter opening’ the normal: short- circuit

B aCross- the-line TI: and: permlttmw transmis-

_10

‘sion to take place fiom jack J to-the trans-
mitter T, and the former closing a short-

circuit across: the: line: RT: and tlie input

- terminals of an amplifier-detector unit RV

15

associated with the line-RL.

‘The amplifier-detector: unit RV is asso-

ciated: Wlth the line RIL and responds to volce:

currents received. from the: radio receiver R
and transmitted: over: the line RIL to ener-

gizesa relay RYR. I a: weﬂ known: manner,.

20

controlled by the l*e}_ay TVR.

so-that the latter short-circuits the line TL

of the normal short-circuit i
The short-
circutt thus ftp"')hef*l tothe line TL also serves

ndependently

to- short- Gl" cuit the amplifierfdetector TV

to-prevent false cperation. Delay networks
"FD\T and RDN are associated with: the lines
TE and BRI, respecty xrely, to-enable the voice-

contralled sw*wtchmﬁ‘ devices to Derform their

8 (;LTC

s before the volce: mlr1"ents arrive at the

: T‘mﬂt in the: civcuits which are affected by

yents have an mthtumt y to pass through the
| 'h}bl 1l eerl 10 (
the line TL.

. g?v!""

- oser
- ation-it'1s desir able to use the radio facilifres

| the switching operations.

- Forexample, when
VOICe CULT enfs are Lrangzmtted firom. the Jack

J-overthe line TL, the voice currents are suf-

ficiently delayed in passing through the net-
werk TDN to enable the amphﬁer detector

_unﬂ TV +o remove the short-circuit from-
55 the line TT Before the voice: currents arrive

at the point at which-it isapplied. Similarly,

when voice currents are transmitted from the
receiver R over the line

N rents are gufliciently delayed bv the network
40 B

RI, the voice cur-

EDN {o (ﬂmble the amplifier- deieci‘er RV to
Jmlt circuit the line ' TL betore the voice cur-

ue to unbalance) .Lmﬁ enter

Du ring pericds when the circuit above de-
ibed is not being used for telephone oper-

for the transmission of teleﬂr‘tph esSages,
~and more particularly it is desirable to trans-

| 1;'?

‘mit printer messages between Opemtms to-

give directions necessary to the establish-

0 g aﬁs*mtwr

atrans mlttm.g; printer unit conventionally in-

ment of telephone connections over the mdm
link.  In order to-transmit such telegraph
messages from-the telephone office shown to

a distant telephone office associated with th@

distant terminal of the radio Ik, the cerd C.

which is used for setting ap telephe o con-
nections,: masjf have its plug ¥ inserted in a
jack )
This transmitter may comprise

~dicated at TP which, by means- of markmo*

€3

and: siwcmﬂ signals, con trolsa relay TR
contact o1 this 1elay 1s arranged to- opﬂn and
close & short- CII'Clllt aACross the terminals of

during: spa cing 1mpulse

Accor

vhich is connected to a telegraph

Tha

a tone source G- connectedito the tip and ring
conductor:ofi the jack J’.

1ts contact so arranged as-to close: ’the short-

'. clrcmt across the tone source {x during mark-

ing impulses, and to open the short-circuit
Conse quently, :

audible tone will e ‘1pphed to the ¢
of the jack Ji and transmitted over the line
T'Ly to the radio transmitter dumnn the spac-
Ing mtelmﬂs while marking sign als willi he
represented. by a no-fone condition of the
circuit..

over the circuit TL. in the same manner as
volce:currents are transmitted.

Since, as has already been described, the
hime T is:
the short-circuit applied by the relay TVRY,
1t 15 necessary to render the connection over
the line TL operative in order that the printer

signals may be transmitted. This result is
_acmmphshed bv a

“ogroundc connection estab-
ished over the sleeve conductor of the ]fwl{ J,

",;lurr P, sleeve conductor of the cord C, sieeve
conﬂuctm‘s of the plug P/, and:the te lef_::r .

jack: J7, and thence over: a. conductor 20

thrmwh the windings of the relays TV R and
This causes the

TVR’ to the plate battery.
energization of relays TVR and TVR’ in-
dependemly of the plate circuit of the am-

plifier-detector unit TV and maintains these

relays. opemted as-long as the telegraph con-

nection 1is estabhqhed The short-eirenit 1S,

therefore removed from the line TY. o that
the tone corresponding to the spacing signals
mav be transmitted over the line T, tf) the

radio- transmitter T, where 1t 1s modulated

upon. the radio carrier in the same way as

ordinary telephone curr ents, and transmitted:
to the radio receiver at the distant 1

terminal. The energization of the relay
TVIR, however,. short-circuits the line RIL
between the amplifier RA: and the delay net-

“work RDN so that transmission cannot take

place from the racdio receiver R over the
hine RL to the jack J. 1f1s, therefore, neces-

sary that the teleﬂ*mph recnwmg appar%us-
be associated with the line RL for reception

of telegraph signals from the distant station
n such manner as not to be affected by the
short-circuit controlled by the: relay T VR

aratus 1s bridged across: the line RI. at

o=y between the point at which the short
circuit is applied and the receiver R. The

onﬂ-wqy amplifier RA 1s then connected be-

veen tho terminals z— y-of the telegraph
Iecelving ap yparatus and the point at which
the short-circuit 1s applied by the relay
TVER,; so-that the short-circuit does not have
Accordingly, such a telegraph receiving ap-

‘paratus and- transmission may take place
from the radio receiver B over the line RL.

to-thie termials @—y and thence into the tele-
oraph recelving apparatus..

a

The relay TR has

armi 11;‘?11‘?“

The tone employed 1s preferably an
audio frequency so that it may betransmitted

normally disabled by means of

raclio
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distant radio transmi tter are applied to such
“radio transmltter as an mterrupted tone 1n
‘a2 manner similar to that

- quency from that generated by

to the telegraph receiving apparatus con-

‘nected at #—y. In order that the telegraph
quency, a selecting filter RF for selecting

“such unwanted tone frequency and a vacuum

~tube-detector RD in whose plate circuit are
These.

. receiving apparatus may distinguish between
B

90 ter RF’ for selectmg the desired tone.

plifying the received current, and a detector

-~ RD’ of well-known type is provided. for
_rectifying the tone to produce direct current

signals correspondmg to the telegraph im-

25
pulses

~ relay are transmlttea to the receiving printer
'30
- be made clear later.

| The arrangement so far descrlbed Wﬂl op--
~erate satisfactorily for half-duplex opera-

~ tion where the circuit is only used for the
35
~direction at any one time.

40

~ very heavy, due to the fact that the signals

from the local transmitter T. when tmnsmlt—_
ted over the line RI at the same time as the.

- 45 desmed signals from the distant transmitting

 station, will tend to overload the repea,terca '_
o in the line RL, and thereby -
~ cause- distortion of the desired signals actu-

| (not shown)

- ally received by the telegraph receiving ap-
- 50 paratus.:

~ suppress from the lin

; rrﬂquencles V*ztllm the voice range.

cuit during telephone transmission would

~tend to suppress from the telephone band ifre--

quencies in the neighborhood of the tone from
- the source G, thereby causing telephonic dis-

;35 tort1 om, the arranﬂement should be such thtt

already -described
. with respect to the station Shown but in this
‘instance the ‘tone will have a different fre- -
the tone
source G ‘The tone employed at the distant
~ station is modulated upon the carrier: and
10 transmitted to the receiver R where it 1s de-
modulated and transmitted over the line RL

this tone and the tone cor respondmn' to. the
- source (3, which may appear in the output
©clreult of the radio receiver R due to inter-
ference from the local transmitter T, such:
telegraph. receiving apparatus includes a ﬁl-

n

“amplifier RA’ may also be promded for am-

relays are normally enernlze@ by the
current flowing through the tubﬂ RD, and

The direct current impulses actuate
‘the receiving relay RR/,, as will be deseribed
in more detall later, and by means of this

conventionally mdlcated at RP as wﬂl also

transmission of telegraph messages in one .
In at temptlno' 1o the filter RSK.

operate the circuit on a full-duplex basis so
. ihaiL transmission of telegraph messages takes

place in both dlrectlons at the same time,

Tt therefore becomes necessary to |
e RL the tone frequency
- cor respondmo' to. thﬂ tone source Gy This
s ‘accomplished by switching into the. line
~RL on the output. side of the rgdm Tecelver would oceur durmcr the transmlssmp of tele- -
R 55 R a suppression filter RSF of any -well- | -

~ known type, so designed as to suppress from

1 843 189

The tel gr_ a,ph 510*11{-15 1?eéel?ed from the-_ 'the suppressmn ﬁlter RSF 18 only cut mto |

~the circuit when the system 1S bemg used_“-

for. telegraph reception. -

This switching opemtlon is accomphshed :
“of the un- &

desufed tone from the local- ransmltter T on

by selectmg some of the energy

the output side of the radio receiver R and

the filter in and out of the circuit. Accord-
ingly, a circuit is bridged across the termi-
nals @’—vy’, which comprises an ampli
RA. for %mpllfymo' the unwanted tone fre-

connected. relays RR,, RR; and RR..
piate

the relays. RRl and RR2 normally connect

the receiver R through to the line RL inde-
pendently - of the suppressmn filter  RSF.
When the selected tone is applied to the gri id
of the tube RD, however, the plate current 1S
reduced so that the relays are de-energized,
- relays RR, and RR;
pression filter RSF between the receiver R
and the line RL, while the relay RR; closes
~the circuit of a cwnal lamp 30, Wthh indi-
cates that the suppression filter is in circuit.
'~ The relay arrangement above described

should be so des*gned as to prevent false
operatmn due to 1*e].atwe1y short telephone

interpolating the sup-

and static signalg mvoivmg frequencies cor-
1*esp0ndmﬂ* to the tone frequency selected by
Tn order to accomphsh this
result, the condenser 40 and grid leak resist-

ance 50 which are connected to the grid cir-
cuit of the tube RD, are so proportloned that

however, difficulty may be encountered where the negative potential built up on the grid in

~ inter felenee Erom the local transmitter T is' response to the alternating current tuﬂﬂ fre-

" quency is built up-so ﬂraoually that the re-

lays, such as RR; and RR,, do not release

to cut in the filter RSF antil a period has-

elapsed longer than an ordinary telephone

or static signal would persist. The elements
40 and 50 115*0 serve to prevent the negative
charge built up on the grid-from Ieakmﬁ' 0
and thereby Inereasing the plate current Suf" -
“ciently to again ener _
and RR; 1.1nt11 9, tlme has elapsed after the
cessation of t

rarl

oize the relays RR,, RR.,

e tone which is sllohtly oreater
than the 10ngest tone interruption “which

oraph signals.

‘As this. lmnw ovér }L_jemod Whmh pl*events-

* the line RL the tone frequency correspondﬂwf 'the relays fi:'om cuttmg out the suppression

~ to the source G, while freely passu*o other-
Ag the

"'30 “inclusion of such a filter in the telephonﬂ cir-

filter during tone interruptions due tc mark-

ing signals, must be longer than any normal
‘spacing signal, the c:.etector RD and the relays
controlled thereby will not in general be op-
erated to switch in the suppression filter in
response to the- Arst spacmﬁ sigrial trans-

mitted after the printing telegraph trans-

mltter 18 appued at the ]ack J Also, when

applying the selected energy to a detector
which operates switching relays. to: switch

5
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'1' ,843,189

'-the tmnemltter 1S a,pphed to the ]ack J Wlth-

out sendmg any signals, no tone will be ap-
- plied since the markmg condition is a no-
tone condition. Accordingly, some provision
‘must be made for applying a tone to the cir-

cuit after the telegra,ph transmitter has been

- connected and just before the transmission of

10

15

20

25

tained long enough to build up

telegraph signals begins, this tone being sus-
a negthe
potential on the grid of the detector tube RD
to release the releys RR; and RR, and con-

nect the filter RS¥ in circuit. For this pur-

pose_a switch 60 may be pmmded for con-

- necting the tranem1ttmg prmter TP to the
.- tmnsmltmw relay
 switeh 60 to its dotted line position efter the.

telegraph transmitter has been plugged up to
~ the ]@ck J and just before the transmitter
- starts to send signals, a spacing current will
be applied to the tmnsmlttmg relay TR,
thereby removing the short-circuit from the
tone source (& long enough to transmit the
~tone frequency to cut in- the suppression filter
As soon as the transmitting printer

iil

RiF.
is ready to transmit signals, the switch 60

is thrown to its lower peelblon, and the ensu-
Ing transmission of interrupted spacing sig-

" nals serves to maintain the suppression filter

in circuit. 'When the transmitting printer TP
18 not operated. for an appreciable length of
time or when it is disconnected by withdraw-

- ing the plug P from the jack J, the trans-

40

mission of the tone frequency ceases, and .

after the hang-over period has ela,psed the

releys RR,, RR and RRg are aga,m ener-
gized and the euppreselen filter is cut out of
circuit.

~ Whenever the telegraph trensm1tter at the
~ distant station is applied to the circuit, the

408 transmission of messages will be preceded by

~the transmission of a sustained tone to operate

the local arrangement at the distant receiv-

~1ng station for cutting in the suppréssion

filter. This tone will then be followed by an

5 interrupted tone corresponding to the mes-
_ The tone frequency empleyed at the
| -dlsta,nt station will be different from that.

S&ﬂe

oenerated by the source G and will be applied

B to the distant radio Lmnemltter to modulate

| -_-59 the carrier in the same manner as a telephone !
~ing from eald mdm 1*eeewer to eeld ]unctmn

-frequeney end ‘tmnsmlts 113 over the hne RL

signal. The carrier is received by the radio

to the telegraph receiving apparatus con-

‘nected at the point #—y. This receiving

apparatis comprises an emphﬁer RA’ for

“amplifying the desired tone, a filter R for

59 ng

selecting the tone correepondmﬂ to the distant
wenelmttel and a detector RD” for rectify-
the tone to operate the receiving relay

RR’ The initial sustained tone for oper-

 ating the suppression filter causes the relay
RR’1 to transmit to the recelving printer RP

speemo signal, which may cause one or

"mere false eh%meters to be prmted before

Oy throwing the,

5

the message ectmlly starts. As soon as the
message befrms however, the relay RR’; will

relay to the prmter RP IIlElI'kH’lG' and spacing
signals corresponding to the message, and

the message will be printed in the usual
manner.

It will be ebvleus that the Oeneml prin-
ciples herein disclosed may be “embodied in
many other organizations widely different
irom those 111115t1 ated without depa,ltmo'
irom the spirit of the invention as defined
1n the following claims.

What 1s claimed is;

1. In a radio signaling system including

2 vadilo iy en,-:.mlsemn unk a radio tranemlttel
and a radio receiver at one terminal of said

radio link, a four-wire junction, a normally -
“disabled one- way transmitting line extending

from said four-wire ]umtlon to said radio
transmitter, a one-way receiving line extend-
ing from f*ald radio receiver to sa,ld junction,

means associated with each of said lines and
responsive to felephone signals transmitted
thereover to disable the other line, telegraph

transmitting apparatus and Lelegraph recelv-

INng apparacus, means responsive to the appli-

eatmn of telegraph ewnals from said tele-
graph transmitting apparatus to said four-

Wire ]metj.en to render said tr ansmitting line

operative and to disable said receiving hne
means connecting said telegraph receiving ap-
paratus with emd receiving line between the
point-at which it 1s disabled and said radio
recerver, a suppression cdevice associated with

saxd racio 1eeewe1 for suppressing telegraph

signals recelved uem the local 1‘1(110 trans-

llllttul whﬂe passing telegraph signals re-

ceived irom the redm transmitter at the dig-

~tant end of the radic link, and means re-

sponstve to tﬂlefrraph Swnele received by said
radlo recelver from the local radio tr ansmit-
ter to connect said suppression device in said
recelving line. .-

2. In a radio glgnelmfr system 1ncluding
a radio transmission link, a radio tr ansmitter
and a radio: reeewel at one terminal of said
racdio link, a four-wire junction, a normally
disabled one- way transmittinge line extending
from said four-wire junction to said radio
transmitter, a one-way receiving line extend-

respons_ive to -telephene signels tl‘ensmitte(l

- thereover to disable the other line, telee’l aph
transmitting apparatus and telenr Lph receiv-

Ing appar fxtue means responsive to the an-

- plication of teleemph sionals from said tele-
or eph transmitting apparatus to said four-

wire junction to render said transmi tting line
operative and to disable saxd receiving ].me
means connecting said telegraph receiving ap-

- paratus with said recelving line between the

point at which 1t 1s. disabled and said radio

receiver, a suppression device aseocmted with

said ra(ho receiver for suppressing telegraph
signals received from the local mdlo trans-
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- " tingline cperatlve and to d1sa,b1c Smd receiv-

 mitter while pa,ssmg tclcgmph swnalc I‘E’;-'
ceived fr o the radio transmitter at the dis-
tant end of the radio link, and means to con-
nect said supprcssmn device in said receiv--
line, said means operating in response
o a sustained signal of prcdctermmcd_‘
length ‘received by thc local radio recerver
~ from the local radio transmitter and main-
taining said ‘suppression -device conncctcd'

during code interruptions. - - -
8. In a radio signaling sys stem mcludmﬂ a

radio t ansmission link, a radio tmnsmltﬂ;er;
and a radio receiver at one terminal of said
radio link, a four-wire junction, a normally
disabled cnc -way transmitting: lme extending
ur-wire ]uncticn tc said radio
‘transmitter, a-one-way receiving line extend-

10

6

| 1110'

from said £

1 - ing from said radio rccewer to said. junction,

20

- thereover to disable the other line, telegraph

transmitting apparatusand telegr aph recely-
'1116'*mpa,mtus Means responsive to the appli-
cation: of tel e”’Tapl" signals from said tele-
-graph. transmitting ppa,ratus to said four-- recelving aPPcum‘rus said telcgraph transmait-
“wire junction to- render said transmitting hnc a
. owerative and to disable |
- means ccnnecting said telegraph 1"eccw1110'; ‘réeceiving  apparatus

- apparatus with said receiving line betweeni"

‘means associated with each of said lines d,ndf

responsive to telephone signals transmitted tending from S&ld radio receiver to said junc-

‘ticn, means associated with each of said lines
~and. rﬂspocswc to telephornie signals transmit-
“ted thereover to disable the other line, tele-

graph transmitting apparatus-and telegraph
90

“said recelving “line

the point at which it 15 dlscblccl and said

o _mchc receiver, a, supprcssmn device associated.
~with said radio receiver for suppressing tele-

. b;.cnh signals received from the local radio

:.'7'35}
40

 transmitted thereover to disable the other
line, telcﬁ'raph transmitting %pcaratus and
- telegraph receiving appamtus '
~graph transmitting apparatus prcducmﬂ' a.

‘tone interrupted.in: accordance with a code,

s

radio tra,nsmlssmn link, a
and a radio receiver at one terminal. of said
radio link, a four-wire junction, 4 normally
disabled cne -way transmitting line extend-
ing from said four-wire ]urlctlon to said
- ra,dlc transmitter, a one- -Way receiving line
extending from said radio receiver to said

transmitfer while passing telegra ph signals
“received from the radio tra nsmltter at the dis-
tant end of the radic link, and means to ccn-‘

‘nect said suppression: dcvlce in said receiving

line, said means operating in response to. s dlsablcd and said radio receiver, a sup-

‘pression device for suppressing the tone fre-
quency supplied-by said telegraph transmit-
ting apparatus while passing-the tone fre---
- quency used for telegraph transmission from
~ the distant termmal, and means to connect

sustained signal of credetermmed length re-.
ceived by tlﬁc local radio receiver f}:cm the
local radio transmitter, said means operating
to maintain said Supcrcssmn dcwce ccnncct-r :

ed during code interruptions. -
‘4. In a radio signaling system mc]urhn

junction, means a @ssccmted with each of said

to telephone signals ‘mally disabled one-way tmnsmlttmg line ex-

tending from said four-wire ]unctlon to said
radio tra,nsmlttcr, a one-way receiving ‘line
extending from said radio  receiver to said-
junction, means associated with each of said
lines and responsive to telephone signals
~transmitted thereover to disable the other
line, tclegraph transmlttmg apparatus and

lIines and responsive

and said telegraph receiving apparatus in-

cluding means {0 translate an interrupted

tone of different :Frequency received from the

digtant  terminal - into telegraph signals,

means operating when the telegraph trans-

mitting ‘Lppamtuq is associated with said

four-wire junction to render said trfmsm}t—

said radlc recelver, 4

“radio transm? fter-. said means operating in response to a

tained tone of predetermined dur ation and

said tele-

1,843,189

ing lme means ccnnectmg sald tclcor_ aph re-
celving apparatus with said receiving line
' 'betwccn the point-at WILCH 1t 18 d1sa,blcd and
suppression device for
suppressing the tone frequency supplied by
said tclcgraph transmitting apparatus while
‘passing the tone frcqucncy used for tele~
graph: Fransmission from the distant termi-
nal, and means respensive to the tone trans-
-mlttcd by radio from the local radio trans-
‘mitter to the local radio receiver to connect,
said suppression device in said receiving line.:

5 Ina radlo mgnalm@_ yctcm mc,..vdmﬂ' a -

and a, 1*:51d10 receiver

at one tc“mma,l of said
‘radio link; a four-wire junction, a normally
disabled one-way transmitting line:extend-

,.-ing from said four-wire ]Lll'lCthIl to said ra-
dio transmitter, a one-way receiving line ex-

Cor
@,
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ting appamtus prcducmg a tone interrupted

- i accordance with a code, and saxd telccraph
mcludmcr means to-

. trcnslate an Interrupted tone of “different lrc-_' -
~quency received from the distant terminal
‘into telegraph signals, means operating when
the telegraph transmitting appc.ratus 18 2SS0~
‘ciated with said four-wire junction to render

said transmitting line operative and to dis-

able said receiving line, means connecting
said telcaraph receiving apparatus with S’lld'_
receiving line between the point at which it

95

100

105

sald suppression device in said recelving line,

a9 Sus--

110

of the frequency supchcd by sa,ld tcleo-l aph- :

transmitting apparatus. -

6. Ina mdlc signaling 'System mclvdmo'

“a radio tmnsmlssmn link, a radio trcnsmlt-—-

S ter and a radlo recelver at one terminal of
‘said radio link, a four-wire junction, a nor-

i15

120

telegraph receiving apparatus, said telcgraph- ,
transmlttlng apparatus producing a tone in- |

terrupted in accordance with a code, and said-
‘._tclegraph ‘Tecelving - apparatus mcludmg 13
means to tr*a,nsla,te an mterrupted tone oii ©
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different frequency recelved from the distant

~ terminal into telegraph signals, means op-
‘erating when the telegraph transmitting ap-

w3

paratus is associated with said four-wire
Junction to render said transmitting line op-

- erative and to disable said recelving line,

‘means connecting said telegraph receiving

apparatus with said receiving line between

~the point at which it is disabled and said

radio recelver, a suppression device for sup-

pressing the tone frequency supplied by said
telegraph transmitting apparatus while

'.'_passmo* the tone frequency used for tele-

-oraph transmission from the distant ter-

minal, and means to connect said suppression

‘device 1n said receiving line, said means op-
erating In response tO_ 2 sustained tone of
- predetermined‘ duration and of the frequency
 supplied by said telegraph transmitting ap--
paratus, said means also operating to main-

tain said suppression device connected dur-

' g code interruptions of said tone.

25

20

7. In a signaling gystem a transmission
circuit, a suppression filter for suppressing
undesired frequencies, and means assoclated
with said transmission circuit and respon-
sive to undesired frequencies for connecting

- sald suppressmn 1lter 1n said transmission
~circuit, said filter when so connected permit--

ting desired frequencies to pass through it

- Vﬂlﬂe suppressing undesired flequencles

8. In a signaling system a transmission

circuit capab].e ot transmlutmﬂ' a band of
-yoice frequ neies, a suppressmn filter for
suppressing. 111terfer1ng frequencies within
“the voice range, and means assoclated with

~ the transmission circuit and responsive to
~ said interfering frequencies but unresponsive

to voice currents for connecting said sup-

pression filter in said transmission circult,

said filter when so connected permitting de-
sired frequencies to pass through 1t whﬂe

‘suppressing undesired frequencies.

- 50
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In testimony whereof, I have signed my

. name to this speelﬁc‘xtmn this 10th da,y ot

December, 1998 |
_AUSTIN ' BAILEY;
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