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TONE RECEP'I‘.LON FOR Cﬁ RRIER TELEGRAPHY

ThlS mventmn rela,tes to the art of tele—'
- graph communication and discloses an im-

prove method of reception applicable chiefly

to carrier current telegraphy Whereby the sig-

nals are read by means of a' tone instead of
the usual seunder chcks

tween the receptlve central offices.

~ operate d11 ect current signaling means at said

ucemmg apparatus reqmred at the subserib--
~er’s station would be an ordmarw telephone
~ receiver, while at the central office no trans-"
~ lating apparatng would be required if tone -
transmitted from the sending station were in

40

centml ot

'S statmn A CGIlSldE‘:l able

‘With the toné 'inethod of receptmn the only

the audio frequency range, Dven where tlllS.’.:"

*? isnotthe casethe D. C. recewmg signal equip-
 ment Would be ehmmated at the central of--
' ~fice, the carrier current pulses. being merelyli; |
'demodulated tc) a sm Lable frequency f01 tone,

:“ecepuon

In addltlon to the economies in tﬂrmmal-_;

= appt_aratu  the tone method of reception offers.

other ad"mntages

itself readily to the connection of branch lines:

Wlthout the necess:Lty of repea,ters havmrr

19 28.

movable parts

This method of re-
_-ceptwn 1s similar to that employed 111 the '.
_--ma]omty of radio recelving stations.: |
~In carrier current telegraph systems each
ubseriber’s telegraph station is in general:
to a local central office over a sub-
loop. - Two distant subscribers’ sta--
_tions are connected together by means of an
“mterconnectmg trunk circuit extending be-
A sender
N - key located at each station controls a direct

- current s signaling cireuit operating over the
~subscriber’s loop and applies a source of alter-
nating current potential to the toll circuit in
_aucordance with the operation of the sender
- key. At the distant central office the received
~ alternating current is rectified and caused to

ce which in turn operates the usua,l
5 D. (. telegraph soumel mechanism at the
- distant sabscub
amount of expensive equlpment Is thus re-
quired at the receiving terminal of the toll cir-
" cuit to translate the altel natmg current pulses
into clicks on the sounder.

 could be ehmmated by usmw the tone method._f
~of reception. -

---mlttea messaﬂe

‘The system would lend it--
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to read sounder signals.

added, is now almost: negligible.

I‘urthermore the suppl'y of'- _
available operators should be greatly in-
- creased inasmuch as there are now many pro-
fessional and amateur radio operators who
“are skilled in tone receptmn but are unable
The number of per-
sons learning sounder reception, it mlo*ht be

The system employing tone receptlon isbest . -

explmned by reference to-the drawings of

which Figures 1 and 2 show two d1fferent 011'—-'
_cms, modmeatlons R ST |

- Referring to Fig. 1 statmn A is conne’étédf
to central oﬁice C over a subscriber’s loop 16
and thence over trunk circuit 13 and thr 0110*11,
central ofﬁce D to subscriber’s. station B over

60

100p 17.. Each subscriber’s station is equipped

with a telef*ra,ph sendmg key and a telephone
- recerver connected to a transformer as shown.
Referring to'station A, sender key 2 controls,

the operation of relay 5 at office C by opening
“and closing ‘the operating circuit fhereof '

~The operation of relay 5 upon depressmn of
key 2 transmits tone from source 7 to stations
Acand B through winding 6: inductively cou-
:pled to the other two Wmdm os of transformer
4. “Release of key 2 in turn releasmg relay 5
opens the circuit containing tone source 7 and’
thus prevents the further tr ansmission of tone
This. equipment. tostations A and B.. The purpose of transmit- 5
ting tone to station A is to enable the operator
-:;'-there to monitor by meansg of receiver 1 and
~ thus ‘detérmine the: correctness of the' trans—_i :
The operator at station B~
reads the- 1"ecewed sl 0‘11&15 by hstenmg Wlth-__

recelver: 9

It the opezt auor at sta ion B deswes to trans- 3
“;i..-_;l’l’llt a message, ‘he opemtes key 8 in turn’ op--'
erating relay. 10 to transmit tone from source
921 to stations A. —md B thmugh Wmdmg 12 7

of tranf"formel 19.

AR
it

F ilters, 15 and 18 p 35 Lhe frequerlcy from_i: :

na]g transmitted netween stationcs A-and B
ther. ch*umels ered 111 a ma,nner 1dentlcal

~ tone sources 7-and 21 2nd a narrow band ex-
. tending’ above and below thls frequency but-
‘suppress -other frequencies and thus permit
- other telegraph channels to be operated over .
‘toll circuit 13-without mter{ermﬂ with sig-
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20

35

2

with that shown for stations A and I3 are con-
nected to leads 11 and 14 respectively. Iach
channel thus connected operates on a differ-

ent frequency from any other channel and
is of course equipped with suitable filters to
prevent interference from other channels.

It is sometimes desirable that a station on a
branch circuit be able to communicate with
stations A and B. This 1s accomplished by
connecting such a branch circuit at an intex

mediate pomt on the main circuit as mchcat;

ed by leacds 19. The branch station is of course
cquipped with the same type of filter and

other terminal equipment as 1s used for sta-

tion A or B. A transformer 1s usually 1nsert-
ed in leads 19 in order to match up the 1m -
pedance relations.

In Fig. 1 the circuat 1s m*anoed for hali-
duplex operatlon which means that onl y one
message at a time can be transmitted between

statmns A and B. Fig. 2 also discloses a cir-

cuit arranged for. half duplex operation, but

one which utlhxes 9 fom wire circult between

central offices. In Fig. 2, key 2 controls the
operation of relay 5. With the key dep:r essed,
source of tone 30 is applied. to circuit 34
through resistance 31.
mitted to receiver 9 at station B.

applied to winding 6 of tra

mitted message. With key 2 released, the re-
lease of relay 5 connects a short CII’Clllt ACTOSS
the input to circuit 34 and thus prevents the
further transmission of tone to receiver 9.
The release of key 2 also disconnects wind-
ing 6 from tone source 30. The operation of

key 8 at station B causes tone from source

40

BB

32 to be transmitted to station B over ClI‘CLllt._

35 and to station A over loop 17.

Fig. 2 may be converted into a full duplex
System by disconnecting windings 6 and 12

from tone sources 3 and 32, respectively.

- With this change fmcomphshed the opera-

tion of key 2 wou]d transmit tone to receiver

9 only and the O]Jel"atl()‘l ofkey 8 would trans--

mit tone to receiver 1 only. Thus, two mes-

sages could be S:imultfmeously transmitted

ovel _tﬁle circuit bef tween stations A and B
Wlth'mt interference, one in each direction.

The disadvantage of this arrangement would
lie in the fact that the operator transmlttmo* a

message could not hear his own swnqls

This difficulty could be a,vmded by trans-
forming the four wire circuit into two_ sepa-
For example, 1T two
circuits similar to I‘w 1 were connected be-

rate one-way clrcuits.

tween stations A and B, omlttmo from one

-uch circuit key 8 and bhe tone eqmpment at
office D, i. e., relay 10, winding 12 and tone
21, and on11tumo’ from the Second circuit stmi-
lar equipment at office C and station A, a full

~ duplex system would be obtained such tha

umnsmlttmo* operator (30111{1 hear the trans-'

This tone 18 trans-
b1multane— |
ously therewith tone from source 30 is also
sformer 4 and
is thus transmitted to receiver 1 at station A
to enable the operator there to read the trans-

‘means at the central office to p“{)dﬂre
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mitted signals. These circuits, of course,
would require only one-way repeaters 1n

place of the two-way repeater 20, shown 1n

Fig.1. For the first of the above 011 cuits, the

1epeater would transmit 1n the duectmn'

from station A to station B, and 1n the reverse
direction for the second circuit. With the
first such circuit, for example, the operation of
key 2 would tr ansmit tone to the receivers at
stations A and B associated with said first
circuit, while with the second circuit the op-
eration of Ley 8 would similarly transmit tone
to the receivers at-both stations associated
with the second circuit.

What is claimed is:

1. In a telegraph system, in c:ombmfltlon a
teleﬂraph circuit extending from a first pomt

through inter mediate central offices to a sec-

ond point, a telegraph sending key and a tele-
nhone receiver associated Wlth said telegraph
cireuit at the Arst point, a telephone receiver

assoclated with said teleﬂl aph circuit at the
5@@(}11(1 point, and means at said central offices
ad]ae ont the first point for transmitting a
tone to both said receivers in accordance Wlth
the operation of said telegraph key.

2. In atelegraph sy c:tem in combination, a
tdwmph circult {,atenduw from a first pomt
through intermediate central offices to a sec-
ond pomt a telegraph sending key and a
‘relephone receiver associated with said tele-
oraph cireuit at each of said points, means at
the central office adjacent the first point for
transmitting a tone to the receiver at the sec-
011(1 point in accordance with the opemtmn

of the telegraph key at the first point, and
~means at the central office adjacent the second
-_pomt for similarly transmitting tone to the
receiver at the first point in accordance with

the operation of the teleﬂl aph key at the sec-
ond point. -

3. In a telegr aph system, in combination, n
tﬂleﬂ*mph circuit e: <tending from a first point
through intermediate LBI"‘U al offices to a sec-
ond pmn‘t5 a telephone receiver and a tele-
oraph sending key associated with the tele-

oraph civcuit at each said noint, means at
the central office adjacent tne frst point for

transmitting tone to the receiver at each pmm
In accor dance with the operation of the tele

- graph key at the first point, and 511]11]:11
‘means at the central ofiice adj :1(3(‘111 the second

nomt for tr ﬂllqmlttmﬂ tone to the receiver ai

each point in accordance with the operation

of the telegraph LPV at the second point.
4, The method of telm_kmph cmmnvnwn-
tion which consists in transmitting irom a

'sendmO' St'Lthl’l to a, central {;ﬁice ] I]Q{‘“:. of d i-

ance with a predete}:mmed Pode causing sald
current pulses to operate .:uteumtm curvent

Lei-
Il“LtlIlO current j

nulses proportional in ‘meﬂ .
a to said direct curwnt pulis e, ang causing
_smd alterna,tmg current puilses to Ut}emm
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-a,coustloel means at the reoewmg stetlon to

produce tones pr oportlona,l in length to said |
current pulses. S

9. The method of telegreph oommumoe?
‘tion which consists in transmitting from a
sending station to a central office pulses of

~ direct current to represent signals in accord-

10

15

20

- __selcl second point.

ance with a predetermined ooole, causing salid
current pulses to operate alternating current
means at the eentml office to produce alter nat-
ing current pulses proportional in length to

~ said direct current pulses, and causing said
- alternating current pulses to produce in tele-
* phone leoelvele at said sending station and .
at a cistant receiving station audible toneef'
_ proportional 11 lenﬂth to selcl EI‘&HST{HtEed :

pulses

" 6. In the art of telegreph oommumea,tlon a
“a telegraph circuit extending from a first to
a second point, a telegraph Sendme l{ey and
~a telephone receiver associated with sald cir-
~cuit at each said point, means located at a
third point remote from said other points’
~and under control of said key at ’Lhe first
point to transmit tone to the receivers at said
- first and second points in accordance with the
~operation of said key, and means located at
‘a fourth point remote from said other points
and under control of said key at the second
point to similarly transmit tone to the re-
- ceivers at said first and second points in aC-

cordance with the operatlon of eelcl l{ey

In the art of telegreph oommumoeﬁoo

teleo'raph circuit extending from 'e.nrut
Ppoint to a second point, a Eelephone recelver

and a telegraph senclme key associated with

~ said circult at said first point, a telephone

| 40

~ receiver associated with said circuit at said
second point, and means located at a third
point remote from said other points and -
under control of said key at said
- for transmitting a tone to both said IGCBH“'BTS-”
1n accordance with the operation of said key.

8. In the art of telegraph communication,

_e, L-elegraph circuit extending from a h1et_“
" point to a second poing, a Leleere ph sending

o ~ key at said first point end a tele phone recelver

50

at the said second poin eeoela,ted with said

circuit, and means loeo,ted at a

9. In the art of telegreoh communica blullj a
'_ffteleeraph trunk. circuit extending hetweeofi;,
" two offices, loop circuits 1nJ1V1cloel thereto at
 each office and ex xtending respectively each to
~_a'local telegraph- subsorlbe 's station, a tele-
60 graph sending kev and a teleplione Ie:.__,ewez_.-
. associated Wlth said loop at each said station,

a source of tone associated with the Lelefrreph

_circult at each office, relav: means at each
~ office’ oontrollmg the output of lhﬂ'oorre—.
-&pm dmg tone eource, an - opere,tmﬂ' o1ioou

g key .and a

rst point

tnird pomt-
_ remote from said other points eocl Undaer con-:
- trol of said key for transmitting a tone to.
~ said receiverin eooorflenoe W1th the operetlon :
- _--,"”ofsa,lcll{e T R

f-sendmg key at eny said.
~ transmitting tone-to all said receivers- -
._aoeorclanoe Wltll the operatlon of sa,1d sencl—-__
'mg key.
¢ 18. Ina teleﬂreph eystem in comblnetlon
':-_f--e telegraph circuit extending from a. ﬁret_' -
- to a second station, a-branch teleﬂ*raph c1r--
cuit” oomleotlng Wlth said ﬁrst circuit and: :
~extending to a third station, a teleﬂ'ra,ph RO
- sending key and a telephone recelver asso-
ciated with said circuit at each said station;
-and means located .at a point remote from
_'_- ee1cl statlone end controlled from the eehd---:}E .

for eaoh sald reley meane 111(:ludmg the loop‘

“circuit terminating at said office and the send-

‘ing key associated with said loop,‘ and means

to tmnsmlt tone irom a o1ven SELJ.CL soured to

the receivers at both statlons in accordance
with the operation of ezutl sendme ley coil-
' _-trollmg said tone source. - o

10. Inthe art of teleﬂraph oommumoetloh )
a telegraph trunk circuit extending bet ween
| _two oifices, a loop circuit oo*meotecl thel eto. at. .
~each o“ﬁee and extending exch to a local sab- -
scriber’s telenieph Stetloo a telegraph send-

a telephone receiver associa: ted - o

'Wlth the loop at one station, a telephone re- -
~ceiver associated with the loop at the second g5
‘station, & .source of tone'associated with the
‘teleg reph circuit at the office ed]ecent the
first station, relay means at said office con- .
trollmg the output of said source, an operat-
1ng circuit for said relay meens including
the loop circuit terminating at said office an cl'fl-_
‘said sending loep eonneetecl thereto, -and
means to transmit said 1 tone to both 1eoe1vers o
in accordance with the operation of said key.

11. In the art of telegraph. communica: v
tion, a telegreph trunk circuit extenclmg be-
tween two offices, loop circuits individual
“thereto at each office extending each to a -
s telegraph stetmn individ-.

Jocal subscriber’s

‘ual to said loop, a telephone. receiver and a
telegraph sendmg key .associated - with said
t loop at each station, a source of tone at each =~
office associated W1th the telecrreph circuit,
,relay means at’ ‘each - office controlling. said
tone. source, an operating cirecuit for each
‘said relay means: mcluclmg the loop circuit =
‘terminating at.the corresponding office and

. i h . .ot
I --.‘__:._ , . ) - .

-

s o e

the. sendmg key connected to said’ loop, and

-either office to the receiver at the station ad- 05 -
jacent the distant office in accordance with.
the operation of the’ sendmg key controllmﬂ".f o
sald tone source.. - |

- 12. Ina teleo'raph system in oombmetmn B
" a telegraph cireuit. extendmcr from a first to:'._-:-
a-second station, branch telegraph circuits
‘connecting with said. first circuit and extend-

ing to a plurality of branch stations, a tele-

from  said stations -and. oontrolled by.

N

‘means to transmit, tone from the source at

-greph sending key and a telephone 1*eee1ver_ "
‘associated Wlth ELICl circuit at each said sta-
tion,. and means. located. at a point remofe..-_ A
irst station for.
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ing key at any said statlon for transmitting
tcnc to all said receivers in accordance W1th,

the operation of said sending key.

14. In a telegraph systcm in combina-
tion, a telegraph ecircuit c:xtcndmﬁ' from a
first point through intermediate central of-
fices to a second pomt a recelver associated
with said telegraph circuit at the second
point, a receiver and an induction coil as-
sociated with said telegraph circuit at the
first point, a telegraph sending key con-
nected from the midpoint of one of the
windings of said induction coil to ground,
2 second induction coil associated with said
telegraph circuit at the central office adja-
cent the first point, relay means and a source
of current connected fl om the midpoint of
one of the windings of said second induction.
coil to ground, a tone source controlled oy
o Sald l‘clzw means in accordance with the op-
“ eration of said sending key, and means con-

necting said tone source tc sald telcgl‘aph
cireuit,

15. In a telegraph system 1nclud1ng a
sending station, a central station and a sin-
.olc loop circult mtcrconncctm sald stations,
m combination, a sending kcy at said send-
ing station, a tcnc source at said central
c;t'ltlon, and means controlled by sald send-
., ing key for causing said tone source to trans-

" Init tomes over said loop circuit in accord-
ance with the operation of said sending key.
- 16. In a telegraph system 111c11,1d1nfr a
sending station, a recelving station, a central 1'
station and a smﬂlc lccp circuit connected
between said cent1a1 station and sald send-
ing and receiving stations, respectively, in
ccmbmatlcn a sendmu‘ key at said sending
station, a tonc source at said central statlon

and means controlled by said sending keV |
-for causing said tone source to transmit
tones over said loop circuits to said sending
and receiving stations in accordance Wlth
the opcratu}n of said sending key. |
17. In a telegraph system, in “combina-
tion, & tﬂlco'raph circult cxtendmw from a
first point through mtermcdlate central
offices to a second point and having a single .
loop circuit extending from each said pcmt
to the central office ad]acent said point, a
telephone receiver and a telegraph sending
key associated with the telegraph circuit at
cach said point, means at the central office -
qdjaccnt the first point for transmitting tone
to the receiver at each point in accordance
with the operation of the telegraph key at
the first point, and similar means at the cen-
tral station :’:‘Ld]"LCEHt the second pomt for
tmnsmlttmg tone to the receiver at each
o point in accordance with the opcratlon of"___
the telegraph key at the second point. "

In testimony whereof, I have signed my
name to this spcmﬁcctlcn tlns 6t1 chy of

- July, 1928.
s~ ROY B. SHANCK.
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