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- This invention re]a,tes to telephone systems -
and particularly to improvements in the

supervision of straightforward trunking con-

neotlons established through tandem trunks.

In prior systems of this type where connec-
tions are established from a subscriber in a

Joeal exchange through an A operator’s cord 1
“circuit, a tandem: trunk terminating at a tan-
clem Oxohanﬂe through an Outo'omcr trunk to

a called subscriber’s statlon the A operator

is notified by the extmo'mshmﬁ' of the super-
visory lamp when the o‘llled subsorlber an-

swers the call by remoying his receiver from

‘the hook. This mdmatlon is usually given
15

by the reversal of the battery over the tip
and ring conductors of the tandem trunk,
which reversal is translated into an morease

of the resistance on ‘the slesve conduotor of

the A operator’s cord, resulting in the extin-

oguishing of the supewlsory hmp _

An Ob]eot of this invention 1s to prowde a
greatly 1mproved arrangement in tandem
‘this kind of super-

vision, which 1s ordm‘xrﬂy termed high-low

supervision, is effective over the alkmﬂ' con-
“ductors of the A operator’s cord. o1r0111t n- -

stead of over the sleeve conductors as here-
tofore.

Another Ob]ect Of thlS mventlon is to pro-

' “30.‘. Rlde that the application of the usual tandem

- trunk group busy tone is established by means

35
~_invention, there 1s prowded in accordance
with one feature thereof, a rela,y arrange-

 take plaoe throue'h the ring conductor of an -

40 A cord and a t%ndem trunk when connected .

45

of the above mentioned supervisory circuit

arrangement Wlth()llt the ald Of Rny adch—

tional appqmtus
To attain these and Other ob eots of the

ment, the originating Opemtlons of which

'swers this relay arrann’ement is responsive to -
the reversal of the ourrent on the line to ex-

tinguish the supervisory lamp, through the

B0

opemtlon of the usual supervisory relay over

the tip and ring conductors.

Another feftturo of the mvéntmn remdes:
in this, that the above relay Rrrangement is

also. oompleted from the talking battery of
the A cord through the lowel rlo'ht hand_{r"

--,,battery
tact of relay 15 lower wmdmtr of relay 16
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also operatnre tO apply a group busy tone on |
tho sleeve of the. first tandem trunk if all lmes .

in a group of such trunks are busy. -

- The following detail desorlptlon of the in-
vention should be read i in connection with the - '
accompanying drawing, in which the outﬂ‘o—'-"f
ing end of a tandem trunk, arranged in: ‘Lo--'-] -
__Oordanoe with this 11went1011 is shown incon- -
‘nection with a portion of an. A operator’s. -
oord at a local exchange, Whlle the incom-

at a local exchange inserts the calling plug 1

of the cord cire mt A into a jack 3 of the
tandem trunk T; and the tandem operator
TO at the t‘mdem exchange, in answer to the -
usual swnalmo from the A position, inserts
Of this. tandem trunk into & jack 4

plug 3

-_.' ..55’“ : s ,

B
ng end of this tandem trunk is shown sche- -
'motlcally at a tandem operator’s position in -
a distant tandem exchange where a portion
of a'standard trunk cireuit leading to another
local exchange is shown in: f-**ufﬁment detail to
“enable the proper descrlptlon of the 1111761’1—:;.';:-,_.
tion. . - g
Refermm now to the drawmcr, in Ostab-ﬁ:f |
hshmg a tandem connection, the A operator

of the trunk TS leading to another local ex- , f
change through. Whloh the w-'mtod Subscrlber__;--_-ﬂ” S

may. be reaohed : | ST

-The insertion- of pluo 1 mto ]ack 9 Oloses:-_'-f-";," o
a circuit for the lighting of the supervisory
“lamp 6 as. follows
terminals of pluﬂ‘

. |
battery, lamp 6, sleeve
~and’jack 2 to- O‘round*;.;_?. S

through a resistance 7. Anothel eircuit 1s S

Visory 1"elay 9, the ring: termmals of

:-erthed at this time, thus permlttmfr the su- 95
- pervisory lamp 6 to remain lighted. . Theop- -~
eration of relay 18 closes a c1rcu1t throucrh the SN
“winding of the polarized relay 14 as follows S T
and lower armature and back con-.
100.- o

8
'W’lIldlIlg Of the repeatmo (3011 8 the Super_._-:_;.:;':_-:__;-’.;- I
plug 1.~
~and jack 2, lower left hand winding of gre— T

peatmﬂ (3011 10 of the tandem trunk Tlow -
resistance winding 11° and hwh resmtance:_._j' S
together without interfering with the usual “winding 12 of relay 13 in series to ground.

ho'htmcr of the supervisory 1a,mp and so ar- . This circuit causes the. operation of relay 18,

ranged that when the called subseriber an- but due to the high resistance winding 12 of

this' relw,, the: supervlsory relay 9 is not op- - E
5



:n“ o

ot TO that a through connection is desired.
' "'L‘*ld not as is the usual practice through the

‘sleeve conductors.

| | CTTCJI{]

v B
o

wmbw 1S Co“nected with and rung in the
o that the subscmber an-
ha ca 1 by removing his receiver from x
This action on the part of the'_;_
. ~allod subseriber will result in the operation
- of the supervisory reln,v 21,
o ,-mt}e“fz*‘wrr closes an energizing cn'cult for re--
lay 19 which now I‘BVE’EI ses the battery supply
4 v the opemtwn of its
Sholk:! mannei jwl“tlch is believed to be g

I:: .

for polavize od relay

L - - . L= P -
. L}
- L . . : - - -
'
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o ii_u CUY
‘this dﬁ

| "mm
windy
_make-be{me—break contacts of rel ay 19, lett
hand winding of relay 20 to ground a and from
“the lower armature and 11":::'11L contact of re-
lay 15, over the ring terminals of plug 3 and |

g !E.»..C]JL
ing coil 18, right hand make-before-break
ot I‘e]‘tf 20 to bat Lﬂl"”‘? |

-erated m’zf‘l? as 18 well known in the art, indi-
- cations ar

the h Ool":

....- T _'_H_ .
‘- f{! . -'-,Tl Y5,

—_

- ring conducwr of trunl T 11G'ht hand lower-_ _
winaing of a repeating @011 10 winding of 3

relay 14, upper ari 1mtu1"e and front contact

of T'elw 13, upper right hfmd winding of re-
11 10, tip conductor of trunk T,

i'!}ﬂ

L“:wm,i Trmdmo of 161:«1"‘* 16, uppex ax mature'

“Re-

jack conmm

?“ld
-[ 11,* '.,..*i

AL

i" “elaﬁy 15 to oround.

en paqsm*‘r through 1ts

I
otion.. however-

":ll-

i ‘ltlf‘,_iq to be given to the tandem operator

-11 fmgver t0 dns mdlm tion, the tandem

operator at TO connmmzmtes with the A Op-

13
L

;' emtor and on receiving the-proper direction

as to the extension of the connection inserts
_pm,_j 3 into jack 4 of trunk TS leading to. the
desired local exchange.

pmauon of relay. 10 over the sleeve termi-
als of plug 8 and jack
The operaa,loﬂ of rehy

e tin
front contact of rela v 15 through the tip ter-
als of pluo‘ 3 and mel{ 4, upper left hand

Ll_,'-"

ng of thﬂ ren:

, lower left hand winding of repeat-
contacts of relay 19 and right hand winding

“given at the distant local ofﬁc

(not S*’lOT‘“’l) that a connection with 2 Sub-

'_Sf:: 1her ﬁt this- ofﬁce is wanted.

Tt 18 now assumed that the. Waated sub-

mﬂ :m anner and

SWET

" Relay 21 m

71 11511:11

.....

A crrcmt 15 thereby

i,

“yecting coil 8, the supervisory relay 9, the - a
"_"fli'ii_;:}_'izi“’Nﬂu..,.u_ of- phw 1 and }ack lower--*
Ieft hand winding of 1epe ating coil 10 low
resistance wmdmo* 11 of T'eJ_ vy 13 armatnre‘
‘and front copt b of relay 14, upper left
115:,11 ',_ Wndmo‘ o Iepgatmﬁ' 0011 10 tip termi-

UDPeI‘ T 1crht hand

the

arma

is polarized SO as not to opemue ‘on
winding in ]
elay 16 operates
‘in the usual Jlilﬂilel' ‘not shown, to cause 1n-

31
W
13

This lesults in the.

over an. obvious
15 extends oz
and ring leads through to the trunk

. "”’S as follows: from the upper armature and

‘ton
cating (3011 18, left hand
“last tandem trunk in the group throuo'h the
~corresponding contacts of the relays 13 “of the

,'1‘1“ 13 on 1 the first trunk.
trunks in this group are busy and- the oper-
ator at a pmucl.ﬁar position tests jack 2 in
‘the usual manner by touching the tip of plug
1to the sleeve of"

Belw 20 1s now op-'

trunks in the oroup.

Relay 14 operates on this. reversal.
- of current and thus shunts the high resist-
- anee winding 19 ot relay 13, and br1 dgﬂs the.
ow *f"f“-'-ﬂ"f%twlce winding i1 03‘:' thls re@yf across'f}f
55 the :1}3- “’1{1 ring Cfmduct(}rs of the tandem
oty J‘!“t}“’ |

“established

Cfvom the talkine “battery at the cord A
-'_'ﬂlmm}*h ths lower right: hand Wlndlllﬂ‘ of re-

Ting conductors 'ahd said hwh and

.'fg?"_ '

1;,733;602'-. -

'Wmdmﬂ' of lepﬂatmrr coil 8 to ground Tt
vill Le noted -that the resistance in this. cir-

cult 18 now conmderably decreased so that
e supervisory relay 9 will operate and at its

ure f:._nd front contact closing the shunt-
“to battery for lamp .6 which is thereby eX-

tinguished to indicate to the A operator that

‘_-'tfae subscriber at the: dmtfmCﬂ 10(3:511 exchanﬂ'e_

has an swered. the call.
It wall be seen that, 111 aceordance Wlth thls

» tandem ‘crunk ciretit and the cord circuit

Another feature of the mvpntmn which

cation of group busy tone on the h
in a group of trunks. This is accomplished
by means of an armature and front contact

relay 13 of the various tandem trunks in
a group of trunks. For example, if all the

_1*@1 ays 13 of these trunks are operated, a chain
circuit will be completed as shown from the
source 25 connected to the lower arma-

ture: md front contaet of the relay 13 of the

111ttermedmte t%ndem trunks to the corre-

nonding armature and front contact of re-

Therefore, if all the

ack Y she will receive a

1vention, the superwsmn as described above
effective thr ough the talking conductors of -

0

75

80

also is a step toward the 81m011ﬁcat1011 of the
control of circuits of this type} is the appli-
rst trunk -

85

90

90

100

group busy tone: from the source 25, and thus

making it unnecessary to test any of the other

annd contact on the relay 13 of the varlous
tandem trunks.” -

What is claimed is:

1. Ina telephone svsfem, a cord c1rcmt and |
line circiiit having respectively tip ring-
.’and qleeve conductors and a eormsljondnw
“plugand jack, a signal and a circuit therefor .
'_f-,moludmo' the sleeve conductors of said cord

civeult ‘md line for cperating said signal on

‘the insertion of the plug into the ]ftck 2 su-
'perwsory relay in said cord circuit for shunt-
~ing the signaling cirenit to release the signal
“on the- operation of said SUPErvisory i

rel Yy,
o a2 high and g low
a mrcmt mcluchnﬂ the-
low re-

re1a 1n-the line having
'1‘6315’5&1106 Wlil‘"hll‘}‘

-"Slstamﬂ Wmdmgs for mzuntamma the super-

visory relay in non-operated condition and
operating said second mentioned relay,
a. polauzed relay and a c1rcult therefor ar-

Tt will be seen that,
while the appllcqtmn of trunk group busy‘j
tone is well known, the arrangement of this
;_eaf"l re 1n connectwn with the SUpervisory

lay arrangement in the manner described .
11 exceedmt‘rlv simple as no.additional appa-

‘ratus is reqm“ed except a single- armature-
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ran ed to be olosecl on the operatmn of the

_ seconcl mentioned relay, means for supply-

ing battery to said last mentioned circuit for
the operation of said polarized relay and a

circuit controlled by said polarized relaﬁy to

cause the operatmo of the supervisory relay
over the tip and ring conductors by shunting
the high I'BSISt&nCG winding of the second
mentioned relay. -

2. In a telepho*oe system, a cord circuit
having tip, ring and sleeve conductors and a
SUpervisory 1"'elfw in said ring conductor re-
sponsive to a low resistance connection es-
tablished from the said tip conductor to the
said ring conductor, a trunk line accessible
to said cord circult havmﬂ a polarized relay
and a second relay ha,vmo high and low re-
sistance windings, means for energizing said
second relay upon the connection of said cord
circuit to said trunk in a circuit including

said supervisory relay and both said wind-

ings of said second relay in series, and means
controlled by said polarized relay for con-
necting the salcl low resistance winding of
said second relay across the tip and ring con-
ductors of said cord circuit.

3. In a telephone system, a cord circuit

having tip, ring and sleeve conductors and a

supervisory relay in said ring conductor re-
sponsive to a low resistance connection es-

tablished from the said tip conductor to the
a group of trunk lines
accessible to said cord circuit, each said trunk
line having individual thereto a polarized
relay and a second relay having high and

said ring conductor, a

low resistance windings, means for energlz-

. . -
Ve .
L . .
- L} . . . et
' - . -
. .-
. N . .
. .
> . 3 '

source of tone and means controlled b all of;- | |
said second relays of said group of trunks for
connecting said source ot tone to the ﬁrst -

~of said group of trunks.

In v.utness whereof, I hereunto ellbsorle'-“:'.::”::
my name this 7 day of May

,A.D., 1925.

HERBERT B JOHVSON

B '75;_}
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ing said second relay upon the connection of '

said cord eircuit to said trunk in a circuit in-
cluding said supervisory relay and both said
wmdmws of said second relay
controlled by said polarized rela,y for connect-

ingthesaidlowresistance winding of said sec-

ond relay across the tip and ring conductors

of said cord circuit, and means controlled by

all of said second relays of said group ot
trunks for establlehmcr an all- trunks-busy

condition.

n S@I‘leS means
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4, In a telephone system a cord o1rou1tj' '

having tip, ring and sleeve conduotors and a.
SUpervisory relay in said ring conductor
responsive to a low resistance connection es-
tablished from the said tip conductor to

“the said ring conductor, a group of trunk

58

60

lines QCC”SSlble to said corcl circult, each
said trunk line hfwmo‘ individual there-'
to a polarized relay and a second  relay
hwmn high and low resistance windings,
means for 61161'0'121110' said second relay upon
eonneotlon of Smd cord circult to said trunk

in a circuit including said supervisory relay

and both said WlIlCllIlﬂ'S of sald second relay
1n series, means oontrollecl by said
relay for connecting the sald low resistance

Wlndmn' of said second relay across the tlp'-
and ring concluotors of salcl corol ClI‘CUIt a

polarized
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