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' __'-a_"0 System | - |
In certaln &rrangements of carrier tele--
graph circults, particularly those of the open

15 frequent variations

_ accompanying drawings in which Fi
% represents an arrangement for obtaining a move. to its spacing contact s, and remain

o pilot channel in a carrier telegr‘tph system,
~ and Fig.

_venting bias of the telegraph signals trans-
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ThlS imentmn , relates generally to tele-

__ n‘raph systems, and more par ticularly to tele-
- graph systems which employ carrier waves

- for the transmission of mgnals

~ rangements for providing a pilot channel in

“a carrier telegraph system suitable for de-
 termining the magnitude of the current

- transmitted to. the recewmg relay of the

~wire type, it 1s desirable to provide a pilot
chan*lel in order to. observe and correct for

- equivalent of the circuit.

- have certain dlsadvantages ‘the former be-

o ng uneconomlca,l and -the latter 1nterter1n0'_j
ke :’-.5'-** w1t
ThlS mventlon relates to armngements for
‘overcoming these disadvantages so that one
~or.more sultable pilot channels may be ob- -
~ tained by simple additions to the recelwng'
N aoparatms of the Workmg channels.

~ This invention will be better understood

“the normal- operation of the circuit.

“from the detailed. descrlptlon hereinafter

- following when read in connection with the

2 shows. an-arrangement for pre-

~mitted by the system which would result

" from changes in the transmlf-‘-smn equwalent

of the. clrcmt
In Fig.

plurahty of currents of dlﬁerent frequencies,

each of Wthh 1s mterrnpted In accordance

Wlth 31gnals

“Still more -
partlcularly, this invention' relates to- ar-

in the . transmission
It has been the
- practice in the past either to establish a sep- .
 arate channel for this.purpose or to interrupt
- ‘the transmission of signals on a working -
| fj_-_._q,“” channel for a brief mterval whenever it was
- desired to observe the transmission equiva-
- lent of the circuit. Both of these practices

ogure 1

fixed terminal of the armature of relay
may be connected to a local telegraph receiv-
ing circuit, and when the armature of this
.irelay 1S closed against contact s,, the positive
terminal of a battery (not shown) may be
- connected to the receiving circuit. When the
‘key'at the distant station becomes closed, a
~substantial current will flow through the
- winding #, and the magnetic field: produced

1 of -the dm,wmgs 11ne L s lone'_'
Wthh is employed for the transmission of a

One of the channels connected '
~with the line L is shown in some detail, and
‘this includes the usual receiving filter F,
which may be of the band- -pass type, and a
detector D ‘The detector may. include a
three-element vacuum tube, the grid electrode

o uOSEPH HERMAN oF W’maI‘L‘IELD NEW JbRSEY ASSIGNOR O AMERICAN TELEPHONE -
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of which may be connected to the filament

electrode through the secondary winding of a

transformer, and a battery for suitably bias-

 ing that 0’1‘1(1 electrode with respect to the
filament electrode as shown. The primary
of this transformer may be connected to the
~ filter through a potentiometer for the pur

“pose of controlling the input Voltage to the
“detector.

included in the detector may be connected
to the ﬁlament electrode through a condenser,
‘which is employed for the purpose of by-
passing such alternating currents as may be-
‘come super-imposed upon the direct current
resulting from rectlﬁcatlon This plate elec-
trode is also connected to the filament elec-
_trode through the winding «, of a relay W,, a
‘meter M, the winding 2; of a relay ‘W, and
a battery this ba,ttery being employed for

the purpose of providing proper pOSlthe_ '
._-potentlal for the plate electrode.

The plate electrode of the tube

v 3
o 8

60

The relay W, represents the. usual form of -

polar receiving relay which is biased by means
- of a current flowing continually through its

-wmdmg Yo from a ba,ttery Bo. When no cur-

rent is present in the Wmdm #,, then the

flux produced by the winding ¥, will be suffi-

clent to.cause the armature of this relay to -
80

closed against that spacing contact.

The

w.

90
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"._Q_b the Wmdmg 2, Wlll then be greater than
that produced by the Wmdmn" /g, CAUSING the
*arma,ture of the relay W, to Close its conta,ct.
| In that event the negative terminal of a
-bettery may be connected to the local tele-
graph receiving circuit.
. and ¥, have the same number of turns, end 11
- the armature of the relay W, is meehameally-,

o __unblesed then it is the prectlce in the art to m
SR { | I

of recelv:

including . bettery

If the Wl]fldlllﬁs 2

arrange the circuit so that twice as much cur-
- rent will flow through winding X0:85 flows
“through Wmdmg 74, When the ke r'at the dis-
 tant station is closed. -The douted line shows v
~ how the lower terminal of the winding a,
may be connected to the positive side ef the -
 battery used in the detector D for the | purpese: |
ng 51gnels W1thout the e,ld of a

pllot chennel

‘vacuum tube designated V, this plate circult
B, Wmdl ng -y, a meter

- M., the plate and ﬁla,ment eleetmdﬂs of tube

A4 and

- that the current flowing in the plate elremt

‘of the tube V:will cause it to produee q Mag-
~ netic effect upon the armature of ‘the relay
- W, which opposes the magnetic effect

pro-

duced by the winding:2,, when current flows

dn the plate circuit oi the tube of the detector -
-D:. The armature and marking contact m,
~ of the relay W are employed for the nUrpose

of contrelhng the potential of the grid elee-

- trode of the vacuum tube V.in a manner which
~will be descrlbed mn O'reater deteﬂ herem—-.,-
_-'-after B -
- When ‘the. telegreph ke'y at the distent
sending station. corresponding to the eha,enel
- under consideration is held in its closed - posi-
- tion, a substantially steedy current, will. flow
_ threuo*h the plate circuit of the tube forming
' ':-._-detector D and this current may be read on

~ the meter My.. When thetelegraph key

~ ) '
. _.',a"‘ '
. <L

- ‘distant station 1s-s0-held, the value of the

: | 50

current ﬂowmg through meter M, may be
50 changed to any desu'ed extent by the adjust-
*-"_*2-11'1e11t of the potentiometer shown 2
~ with the detector D.  When the tele; O*reph key
‘s being operated for the transmission of S1Q- -
mals, the meter M, will no 1011ger indicate the
_ raetual value of the current in the plate cireunit
- of the tube fermmg letector D, butthe pointer
of this meter will Tollow the signals and 1t
~ will tend to give an mtergradea reedmﬂ of
".-the current 1mpulses in the circuit.~
One of the principal features of thle n-

| ‘--vemlen lies in the provision of the meter M,

~for the purpose of indicating the maximum.
value of the current in the plete cireuif- of -
~the tube of the: detector D, even when tele-

i

5

greph mgnals are bemﬂ trensmltted

1899830

"-'-_the Le1e0*r ph ke

The winding 7, of -

grownd. Wmdmg 1o 1880 arranged

1ng @
?-then move to. the s, contac
this occurs, the discharging mr*eult of con-
denser Gy Whlclﬂ includes -the resistance R

t the
- through resistance R,..
_"beeomes charged to a greater negative volt-
age, less curr ent will flow throue*h winding
2y, of relay W, and the current in. winding
71 will deereuse and continue to decrease nn-
til the magnetic effect produced by. winding
Y1 beeemes less than that produced by wind-

g @;.
-._jegam epemte so as to close. contact m,- 111_'
order to decrease the charge of condenser C.
This precees will be repeated and the arma-
ture of the 1elay W, will move back and
forth between its contacts as a result ef only
~slight e.eenﬂ'ee in the eerhm m tl
.;-cffeult of. the tube V.

1t will be: ewden’r that f the Wmdmcrs B,
-uﬂd 7, have an. equel number of- turns, unr‘l

associated

a,t thﬂ dle&"lt smtme is

kept closed the eurl"ent in the plate circuit of

‘the tube V above deeerlbed which includes
the winding 7., Wlﬂ be less than the. eteedy? o

current in tho plate circuit of the detector tubs
which.- ﬂewe through winding @, a,nd there-

V. will be
.opemued so as to close the marking contact
In that event ground will be connected
to the orid eleetrode of the tube ;V through
~the armeture and marking contact m, of relay
W fmd a Tesistance R,

fore the arimature of the I‘elay

Bef

value of, for example, iOO 000 ohms. Before

3 the closure of contactm, a 0011(1@118’31" G, Whl

may have a capa,elty of about 4 11110‘*@1;1,1* Qs

tery B, throudh a. resistance R,

denser C becomes gradually discharged

through 1*e51stauee Ry, the armature and con-

tacts m, of relay W, &Ild oround.. - .-

1lament elect elle that

i |

ow in:the plate cir-

the reley W the condenser C does become

dieelmfﬂed and heﬂce the flow.of curre nt
from the bei,.eery B; in the plate circuit oi -
“the vacuum tube V will increase and- w1h
centmue to-1nc rease, whﬂe the contact My T8

malns Cloeed untll the .magnetic effect of

" winding v, beeeme.._a Sef’lelent to overcome the

_._eemeepondmo effect produced b y the wind-

W, will
soon as

T'he ermetu.,_e of the _Lel:;e
AD _

will be: opened ! and the bettery B, will fur
ther increasé the. charge ‘on- Fendense?‘
As the cellde 1ser- O

The armature of relay W, will then

if the- armatme ot d\e 1‘*ele,y ‘W3 is not me-

“which may have a

~When the. ceﬂdenfer C 18 011@1‘0ed to eh":‘_
fadl voltage of battery B,, it will so bias 11e'_ N
orid -elecirode of the Veeeum tube V. with
respect to- the |
tieca ﬂy no current. will .
cuit -of the vacuum tube B.  But upon re-
~diuction of the charge upon condenser O, the
grid electrode will become less negetzvely_
biased and subemntmlly oreater current will
Aflow in the _plate cireuit of the vacuum tube
V. "Upon the closure-of the contact m; of

/_1 .

U

latﬂ,

70

5

:_.30 o
‘was charged to a negfz,m ve potential by a bat-
, which may
~ liave & value of for exemp_ae P! megchms.

~The winding @ ef an a,dchtmnei pele,rﬁ____'.but upon the clesure of contact m, tee con-

-rehy W is in serlee with the winding @y of.
~ the relay W,, and the plate current of the

tube of the detector D flows equally through
- both-of these windings.

~_ relay W, is'connected in the plate circuit of a
25

90
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-_--'chamcall** 'bl sed the operatmn of the ar-"
‘Tange meet will result 1n g fairly steady value’
ot current through the winding v, and this
current will be: substantlally eqm,l to that
flowing through winding: ;.

- of the mlmbﬂre ot turns 1 the Wmdmgs 2y

~and y; is not unity, then the values of the
- _currents in these two windings will be in-"

versely proportional to their: reSpectwe num-.

10

bers of turns.

D ma,y reedlly be determined from the value
- of the current in the plate circuit of the tube

| 'V as indicated by

Because of the large time constant of the

'-charnmﬂ' circuit of condenser ¢ established

. | *'_’throueh resistance R., and because of the rel-

~atively 'small time censtanu of the discharge
cireuit - established - through resistance ‘R;
~upon the closure of contact m,, the arrange-
- ment functions practically the same when
" the telegraph key at the distant station 1s
- being operated as when it is kept closed.  If
the key is kept:open for: a length of time

'._apprecmbly oreater than that represented by

- the normal spaces between telegraph signals,
 then the current indicated by meter M, V‘ﬂl
- graduaily decrease to zero.
30 eration of the key,
- through meter Mg Wﬂl qmckly increase to'

- its'normal value.

Upon t‘le op-
howe Ver

In connection w1th a channel over'whlch

?Pi inters may be operated, the opeRing of the

| sendilng comacts for a length of time which
- may give a false mdlcatlon of detector cur-

- _rent, will occur only when the circuit may
" " be.1n trouble.
- nel operated by manual Morse the key may

”"j-f?iff40 be -held. open for an epprecmble length of

‘In connection with the chan-

- time, and in that case the ary ancrement may

occeSIenally oive a false 111e1cat1011 Such a
condition 'wll be apparent to an e*z;perlencedi

 attendant and he will not be disturbed.
- 45

"The chemeterlstle of the detector whmh

- may be used in the Opemtlon of ‘a carrier

"
=t

© telegraph system of the type described is
- usually such that fairly large changes in

- the transmission equivalent of the CII'CU.It
50 may produce only a small change in the
~ normal value of the detector current.
"~ may be ftdvantegeous to use separate detec-
~ tors for the relays ‘W~ and W
 tectors may be connected in paraﬂel with

each other across the output c1rc1,11t of the_
- filter F. f -

-1t

Fig. 2 of the drawmﬂe represents an ar-

'ranﬂement by which - 11e current provided

S in the pilot channel may be used to prevent

bias in the signals resulting from cha nges in

- the transmission equivalent ot the line. “Here

o --:'..-.'-_'(15

line I, is bridged by a plurality -of filters
By Fagy Fas,y 1‘14 and- Fi;, all connected in

perellel relfz,tmnshlp and these are connect-

ed to detﬂttor Dll, Dla Dlg, D14 ﬁlld Da.s,

o o 1"‘;‘829,830

_-respectwely The deteetor Dy of the.
channel 1s connected in parallel with the de-

'_tector D15 across the - output c:urcult Of the

If the ratio

the meter M,, and the lat-

___ter current will be Eubstantmlly constant. vacuum tube V,

the current '

Such de-

The pilot armnﬂ sment mcludes a relay ’W

and the vacuum tube V which are intercon-
_.__‘nectel the same as shown in Fig.
drawings.
of the resistance of the potentiometer P and
_ The value of the current in.

~ the plate circuit of the tube of the detector

1 '0of the
The battery B, is bmdged by all

the movable arm of this potentiometer ex-

‘tends to the axis of the armature of relay
A low-pass filter is connected between

Wa.

the upper terminal of the biasing winding

of relay YVR, and the plate electrode of the
as shown, this alter 1nclud-
Ing series inductances K, 'which may be of
equal magnitude, and shunt. conaensers. C.,

which may have equal capacities.
pass filter is intended to smooth out small
“ variations in the plate

ture of relay Wae. | s
1t is to be noted that the plete 0111rent

biasing w 11&1110*5 of relays

for nm: mal line conditions. When the trans-

mission equivalent of the line changes, the
~current through the biasing wmdmﬂ's of

+1

Lir

various relayvs will be

.

'This low- .

current of the tube
'V resulting from the opcmtmn of the ‘LI'IIl‘"i-

correspondmo iy

pilot N

80

85 -

“of tube V flows through a circuit which in-

cludes the windings X of the low-pass filter,
‘the winding of a mﬂhammeter relay Q, the- |
‘Vﬂrrll, -‘Vl'}j T‘Jlg |

Wi 14, W, and *VI, battery B1 and ground.
witl be apparent that upon ed]ustmem of the
gain of the detector Dy the proper value of
the. biasing current may be 1mtmlly obtained

It

100

changed and thereby wul l:)l:'evenu blas n the

-telerrraph s1gnais.

The reej_stfmcﬂ R :‘Eorms 0, leak cn'eult. -

_-Whmh includes the betfery B,, the biasing
the bmsmfr wmdl‘ws'

of relays Wis, Wiy, Wiy, Wap and Wiy, re-

.elst_mce R, and oround.

winding- of relay Wk,

e Since the channel
to which detector | Dr1s connected may be held

open for an appreciable length of time by

Jocal circuit troubles, current in the leak cir- !
cuit will _
of current through the biasing windings of
The effect ef,_the
~current in the leak circuit 1s such as to estab-
‘Tisha mlmmum value for the current through

prevent the reduction in the. flow

the various relays to zero.

these

biasing windings, which the battery B

of the mlot circuit may supply. A sumlar
effect may be obtained by reducing the volt-

age of the grid battery B. so thet a small,

lthourrh defi finite value of plate current. will
~flow even when the armature of relay Wy

'cleses its spacing contact s
upper value of the current in the plate cir-
cuit of | the tube V. may be obtained by set-
ting. the movable arm of the petentlometer

P at a suitable point. -

-The armature of the mllllammeter rele,}f-
Q may move between two contacts both of
~which are conneeted to a bell G and a battery
--Bu, whlch are m series w1th each other.

A limit to the-

165

115

12N
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| Value.

-' _-_-'When the current th1 ough the wmduw of re-

lay Q exceeds a predetermined velue one

| cf its contacts will be closed, and its othe:t'_-_
contact will be closed ‘when the value of the.

current_drops below another predetermined .
In either case an alarm will be sound-

S L edby the bell G because of the ﬂcw of current’
o ~f1 om its associated battery B,. =

"~ While this invention has been" shewn in-
certem ‘particular arrangements merely forf
 the purpose of 1llustratmn it will be under-
~ stood that the general prmclples of this in-
- vention may be employed in other and wide-

1y varied crgemzatlons without departing
from the spirit of the mvenh on and the sco];)cf
~of the eppended clmms T

- What is claimed is:

. 1.-The method of mamtemmg the. amph-f
_tude of a direct current ﬂowmo' through

one winding of a. polar relay. substentlellyf of direct current potential, a first resistance

| :equel to the maximum amplitude of signaling

fthrcugh the

- current flowing through another Wmdmg of
- said relay thlch consists in progressively and
-~ gradually increasing the current periodically
| irst of said windings until it
~exceeds the maximum. amplitude of the S10-
‘naling current flowing through the other of
- said windings, and progressively and i
ually ‘decreasing the current perlodlcelly
through the ﬁret of said windings until 1t
o 18 leue than the maximum. emphtude of the -

segnalmo* current ﬂewmg through the OuhBI'
- of said. windings. o

9. The method ofcchtlmiously maintain-

“-fmo* the amplitude of a direct current flowing
throueh the biasing winding of a polar re-
lay substentmlly equel to the maximum am-
- phitude of signaling current flowing through
~another winding of said relay, Wthh con-
sists in prowresswely and periodically de-
“creasing ‘the current through said. biasing

winding until its armature clcsee one of its
- contacts, and progressively and periodically
‘Increasing the current through said biasing
- winding until its armeture closes the oth-er' |

: cf its-contacts.

L) SN
>

Ty

8. The combmetlen cf a relzw 11&?1110‘

- current representing signals through the

first of said windings, a source of dlrect cur-
rent individual to the second of the windings
of said relay, and means associated with: the
55 armature of said relay for periodically in-

- creasing the flow of current through the sec-

~ond of sald windings the amplitude of that

~current drops below the maximum.amplitude

of the current through the first of said wind-
760 ings and for periodically decreasing the flow
- of current through the second of said wind-

. Ings-as 1t rlses abcve Seld maumum ‘meu-

- *tude.- o - o
4, The combmatmn ef a s:wnelmw source,

a relay havmg twc wmdmO‘s one of Whmh

orad-
g plete filament and grid electrodes, a

nected ‘between the
-trcdes cf sald vacuum tube throuoh sald first
‘source of direct current poteﬂtlel means for

N i T'st._
‘ ,en@ second windings both capable of op perat-
ing its armature in ‘mutually opposite. chrec-f '
tlens, means for transmitting pulses of direct

1829830

is connected to seld 31gna11ng source, means
- for trensmlttlng direct current through the -
- other winding of said relay, a circuit con-
-trolled by.the armature of said relay, means

assoclated with said circuit to change the
‘magnitudé of the current ﬂowmg through

‘said other wmdmg of said relay in-accord-
~‘ance with changes in the maximum value of

the current ﬂcwmg from seld mgne,hng '
source. . . L
5. The combmetlon c~f a vacuum tube ha,v— )
ing. plate, filament® and grid electrodes, a
first source of direct current potentlal a
polarized relay the winding of which is con- -
‘nected between' the plate and filament elec-
~ trodes of said vacuum tube through said first
“source of direct current, a condenser con-

80

nected between the U‘I‘ld and filament elec-
trodes of said vacuum tube, a second source

connected- in series with said second source

"85

of direct current potential between the grid
and filament electrodes of said vacuum. tube,. -

and a second resistance connected in series
with the armature and contact of said relay
between the grid and ﬁlement electrcdes of-_-.
said vacuum tube. Co

90

6. The ccmbmetlcﬁ 'cf 1) vecuum tebe hev-{ -

first
source’ of dlrec't current potential, a pclar-
ized relay having two windings tllrcutrh one

of which pulses “of direct current ﬂcw ‘the
‘other of the windings of said relay beme' oon- -

plate and flament elec--
100

9%

indicating the magnitude of the current

second source of direct current pmen‘tml

first resis ance connected in series with emfl :

second source of direct current between the
grid and filament electrodes of said vacuum

- tube, and a second resistance connected in se-
ries Wlth the armature and one contact of said’
‘relay between the grid end filament elec-

trodes of the vacuum 1 tube. |

through the latter Wmdme‘" of said relay, a
001“!(‘18"1861‘ connected- between the ‘orid and
filament electrodes of said vacuumn: tube e

105

110

1. A system for the preventz_cli of bme in

--s;gnels transmitted over a line which result’
-I_rcm changes in the transmission equalent
ot the line comprising a polar relay h
two Wll'ldlllﬂ’S, an eueﬂlery polar relay also
- having two wmchnge signals impressed on
the hne causing currents to flow through one
of the Wmdmoe of each of said 1"e1eys Dbias-
ing current ﬂcwmg throu gh the other of the
windings of each of said relays, and means

i¥ek \Tlﬂg

115

‘126 -

associated with said wmlmry rele,y to change

the bmsmg current in accordance w:tth"

changes in the memmum amphtude Oi the

Slgnehne current.

8. A system for the preventlon cf bles in

a multi-channel signaling system comprising

a hne a. plura,hty of poler relaws eech of

IuO



'-.whlch has ﬁrst and second wmdmgs, means
whereby the s.1gna,11ng currents flowing over
-said line become impressed. ‘upon the first
"-wmdmgs of said relays, a source -of biasing =
‘current connected in series with the second
- windings of said relays,;and means controlled -

by the armature of one of said relays to
. jchange the blasmg current in accordance with

-~ variations in the maximum amphtude of the

e _-’:;Slgna,lmg current.

In testimony Whereof I have 51gned my

'?'?__f-._'_ﬂna,me to this speclﬁcatlon thls 24th d&y of
-'-_February 1930

J OSEPH HERMAN

- 60
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