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To all whom it mey CONCOTN:

Be 1t known that 1, I‘IARRY NYQUIST Te-

siding at Elmhurst, in the county of Queene
“and State of New Y01k have: invented cer-
tain Improvements in Klectrical Testing

Systems, of Whleh the follewmn' isa spe(:lﬁ

- cation.

This invention relates to eleetneel testmﬂ'

- systems and particularly to an arrang ement

19

for determining the degree of unb%lanee be-
tween two networLs sueh as a swml trans-
~mission line and a netwelh deswned te bal-

' enee the said line.

In the eopenchno appheetlen e{ Cmy,'_
Serial No. 485,207, filed July 16, 1921, there
was disclosed a 51mple elmnnement for de--
‘tecting the presence of- u*ﬂmlenee between
‘a signaling circuit and an artificial line or
‘balancing network intended to balance the
_Slgnalmo circuit.
present invention to provide an arrange-

It 1s' the object of the

- ment which not only indicates the eustenee
of unbalance but ‘llSO determmes its mefrm-

~ which- shows the terminal appa atis of a
~ metallic duplex telegraph circuit which is

' ﬂraph swnelmn circuit having associated
“In-

- terposed between the said line and its net-
~ work is a relay R, having line windings 1,
2, 3 and 4 conneeted 1N series thereW1th, end
windings 5 and 6 connected i1n what 1s.

o)
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~ the
B chene’es of Wthh
the eetlen of the armature 7.
“across the junction points of the Wmdmns
- 1—2 and windings 8—4 is the tr Mlelnlttel_
which has associated therew:tth a
and a transmitting branch -
| ﬁlter I, the function of which i1s To round
oftf the mgnelmg 1mpulses: created by the
When 1t 15 desired to me@e#
“ure unbalance between the line and its net-
- work, the circuit of relay _
“connected at the points merked “X”, or the -
,betteuee 13 md 14 are dlsconneeted SO as

- tude.
 This 111vent1011 Wlll be bette1 undelstoedf
- from the following description when read
| ‘components of eleetremotwe feree mqy hwe,

“cireuit 8,
- transmitter T,

transmutter T,.

in conection Wlth ‘the attached dr -":,ng_z,,

arranged for the measurement of the un-
- balance that exists between the lme bqhne—#

ing network N and the line L.
“In the figure, I represents a duple}. tele-

therew1th a lme belenemo netwoxh N,.

known as the vibratory circuit. - All of the

windings set forth above are wound upon
‘the magnetic
are mtended to control

same m‘wnetle eore

Bridged

R, is either dis-

e

‘balance' currents.
‘is obtained by superimposing
ing current of the frequency of 20 cycles
--per-seeond upon a direct current of a po-
tential of about two volts.
‘shown in the network may be so- adjusted

line balancing network N,. _
ance of the balancing network at a definite
frequency exactly equals that of the line L
at the same frequency, the currents in the
two paths wﬂl be equel md no resulfant_ 1
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to have no eﬁeet on the Vlbmtory circuit.
Bridged across the vibratory circuit which

NEW YORK, ASSIGNOR TO AMERICAN TELEPHONET_"_”_'-7 ”

includes the windings 5 and 6 are the con-

ductors 25 which are connected with the
f:-;mper contacts of the switch 26.
ing contacts of this switch are e(mneeted L
~with the receiver 27 and a high flequency o
Connected Wlth the outer
contacts of the switch 26 is a network 29
having a variable resistance bridged across
its two sides and also having aeeeelatecl |
therewith a source of D. C. voltage 30 and

interrupter 28.

The Swing-

a source of Tow flequenc A. C. voltage 31,

mately

that the relative magnitudes of the two

any cdesired values. E

"The circuit connected Wlth the dlstant '.

“end of the line L., would in general be the.
‘same as shown in the- figure ezeept that the
recelving circuit would not be opened as

at X, and there would be no measuring cir--
cult connected across the vibr atory cireuit
as represented by the cenduetels 25 n the.',.
fhigure.

The resistances

‘which may be of about 20 cycles flequeney

The function of the network 29 and its as-
sociated sources of potential is to produce
an eleetrometwe force of variable magni-
tude and wave shape such as to eppm\l—-_ R
simulate the wave shape of the un-

‘This electromotive force
an alternat-

kii]

Havmg in mind the ioreo oing descrlptlon

of the circuit shown in the 110‘1,11e the inven-

tion: will be clearly understood from the
following deserlptlon of the mede ef opere—
tion of the circult.

Let it be assumed that teleo*ra,ph 31gnels, '

such as a series of reversals, are set up by =~
‘the transmitter T, and im’ :)ressed by the out--
put circuit 8 across the junction points of

the windings 1-—2 and 3—q respectively.

The eurrent from the source will divide, '
part of it flowing through the windings 1

and 4 and the line I and the other part will
and the 1

flow through the windings 2 and 3
If the imped-
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Smce however, an unbalance usually e

mclﬂl'le«tl.é&tl()ll 0{ the core W Ollld occul.

~ the d fference 1n the currents will induce a

- recewer

‘difference of potential in the windings 5

and 6 which aré connected in the wbm ory
cireuit, This nduced potential will cause

a flow of current through a circuit compris-

ing the windings 5 and 6, the conductors 25,
the inner contacts ot the switch 26 and the
27 and the mtemuntel 928, . The
funection of the interrupter is to break up

the low frequency eurrents which have been

~induced in the svindings-5 ‘and 6 by the op-

~eration .of the tr ansmitter T,, thereby ren-
5 dering-audible these low drequency currents.

- 1f the switch 26 is operated so-as to.move the

“swinging. .members
the circuit containing- the receiver 27 and

to their-outer . contacts,

- the interrupter 28 will be. connected with the
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1ng the variable resistance e@meat D2
sociated with the source 29 while operating

network 29 comprising “the source o1 com-
parative - electromotive force.
N

the switch 26 at a uniforin:rate,.a point of
adjustment of ‘the  resistance 39 will - be
reached where the tone: pmducefl by ithe re-
ceiver . 27 will be the same
nected with the-conductors % or with the
source of ‘comparative electromotive -force

The reading of the adjustable element
-02 111dlcates the e*;tent of the unkalance ex-
isting between the net-work N, and the line
L. The network should then be’ adjusted so

as to tend more nearly to balance the line
L, and the test previousty described should
~‘be repeated. By a geries of tests and ad-

-

justments of the balancing metwork, the un-

balance.between :a line.circinit and 1ts cor-
responding network. may be reduced ‘to-.as

low :a value as can be:obtained: through the
use of the. distortion bridge armnﬂemenf cle-
scribed -1 the patent to "‘Tj qumt 1,435,328,
dated .Movember 14, 1922..

represented in the drawing by the network
29, including -the battery 50 and the source

of alternatmo currents 31 may :be replaced

by an equwalent source comprising a pole-

changer having a suitable network:.associ-

ated there\mth to produce :a.suitable wave
shape, :such -as, for example, 4 condenser

‘connected in series awith the .pole-changer.
This -pole-changer might be connected- in a
manner so as to be: operated. by the siemal
5 that is used in effecting-the balanee and. thus

better . s:tmuhtlon of qu‘Lhty mwht loe - Ob-
tained. - - *
Although ‘this invention has been dis-

closed in:connection with ;a duplex. metallic

telegraph circuit, it is to be understood that

it is mot limited ‘to such. particular type of -

circuit “but is ~capable - of embodiment - in
other and different forms of circuits Wlthout

~departing from the sp11*1t and scope of the

appended claims,

exists,

potential -set up-.
unbalance between :the:line circuit fmd the
said network, and means for varying the

- By ‘ld]uSL—.

whether -con-

The source of
comparative electromotive force which is

to the other ot said circuits,

1,558,564

What i1s claimed 1s: o
1. In an electrical testing system, the
combination with a line cu*cmt ot a balanc-

nge networh, a -signal tmn%mlttmw eireuit,
a smnal recelving circuit, both eﬁebtweh

connected with the gaid line ecircuit and
said network, and means connected with

the - sald receiving circuit to measure the

1‘!’1a0111tude of the wunbalance between the
Sa.ld line circuit and the said networls: 1'esu]t-

ing from the transmission of telegraph sig-
:11.11 impulses, -the said -means including a

1

source of potential for comparison with the- |

in said recelving circuit by

magnitude of the potential from said-source.
‘5’ In an electrical testing system, the com-

bination with .a line cn*cmt of a b‘LI‘LHCH‘lO‘-.~

netwerh a transmitting . circuit, a receiving
cireult 1nductwely 1"elf1,ted Wlth each of the
other ot said cn*cults means connected with
the said receiving GlI‘CIIlt for 111(:110&1111@' the
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difference between the current - ﬂownm fmm,-

the said transmitting circuit tllrouoh the

S’le line circuit and throuo*h the sald Tbal-
ancing network, and a source of :compara-

tive current to measure the maﬂmtude of the

unbalance current. |
3. In an electrical testmﬂ' system the ¢om-

bination with a line: clrcult of a network de-

signed to substqntmlly balance the said line
ClI‘CHIt a T ansmla.,tmo‘ ClI'CUlt a recelving
elr cmt the said recelving . cucmt being so

.rehted to the said line cn**cmt and the smd
network -that ‘the mlpresqmn by the

sa1cts
transmitting civcuit. of a voltage across the
said ‘line cireuit: &11(1 the sard. networh will
produce a voltage. in the said receiving cir-
mt if the said.network fails to:balance the
said line circuit, a wvariable source of com-

parative: potentlal and a current-indicating

device adapted for alternate connectmn

with -the said source of compardtive poten-
tial .and the said receiving circuit to in--

dicate. balance between the pgtentml of said

source and -the unbalance potential of smd
‘reeelving: circuit. |

4 In an- electrical testing system {he

combination .with a transmlttnw circuit, of
a plurality of neftW{JrLs in pamllel there-
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with, a receiving circuit inductively related

and neutral
with' respect to transmitted sig nals if the

said networks are balanced, arid mMeans con-

nected xith the said recelving cireuit to- de-

termine the maﬂmtude of the unbalance CUI

rents flowing . thelem ‘said- means compris-

Ing .a detectmg cnuut and a source of com-

pa,ratlve E. M. F.; and sw1tclm1g neans for
'*L]telnﬂtely connectlng ‘the said detecting

120

circuit with the -said. receiving circuit and
W 1th the:said source of comparative E. M. F.
In a duplex telecl"aph signaling sys-

tem ~comprising a line circuit, a halancing ™"




| 1,558,564 o '

_networh, A tl‘&l]SHllttlllO‘ circuit and a re-

celving circuit characterlzed by freedom
- from tI‘ELIlSIIllt’blIlO' interference when the said

‘network bfthnces 1ts line mremt the method when connected with the recewnw 01101111.-

'-md with the said source. 15

% of determmmn the magnitude of unbalance

- between the networh zmd its line  circuit,

_ Wthh consists In Impressing a - signaling
vave across the said line circuit and 1ts net—-

worL in parallel, connecting a detecting cir- -

10 cuit alterna’rely across the Tecelving mrcmt

and across the source of compal ative . M.
I. and adjusting the magnitude of the lat-
ter until the tone in the recelver 1s the same

In testimony whereof, I have swned my

‘name to this Spemﬁmtmn thls :15th da}r of"'l

July, 1991 o S
| HARRY NYQUIST.



	Drawings
	Front Page
	Specification
	Claims

