W. A. RHODES
TELEPHONE SYSTENM

May 6, 1930.

1,757,217 -

2 Sheets-Sheet 1

Filed July 2, 1927

Ve

e

=2/

—&/

a//

a//

v/4

Y4

o

7

YIONNONNY
70

YIONIS

WEPAPNUI | ENNIUDA

.

ATrTORNEY

INVENTOR ,
WiLLiAM A. FHODES

By .

5 I””“\\”lnillLPlH!ul\l .
B 2
/9L



May 6, 1930. W. A. RHODES 1,757,217

TELEPHONE SYSTEM

Filed July 2, 1927 2 Sheets~Sheet 2

R

-;W\@Hl-

2-7
?e

5 |IHI \ { il ‘%
ljt 1 N
AMA‘IV N -
& N
N Yy SN§
' 3 1
J__ i (aup s i
ki 3 B o T | £ ol
' : v‘hHll. th‘

P2y
1
204
TCH 207
o
‘[]_57 Hz90
. \orFFea=
n ﬂ_ I i
L] %l

x

7207 |}
229

7
/2

/76
~//3

/8 1)

\
%zw
=

Jj
/QTMA’/ZM
l 200

NN

N

i
=+

N 3

\,\' N‘D-#-iﬂ : ’

N = /NVE/W‘Oﬁ
| _ WitLiam A Frooes
\

A TTORNEY



Patented May 6, ‘193:0‘

UNITED STATES

1,757,217

PATENT @FFECE

WILLIAM A, RHODES OF NEW YORK, N. Y ASSIGNOR TO A'VIERICAN' T'F‘LEPHONE AND
TELECRAPH COIV'PAN'Y A CORPORATION OF NDW YORK

TELEPHONE SYSTEM

Apphcatlon ﬁled July 2, 1327 Serlal No 203 051,

I‘hls invention relates to telephone systems

and has for its object the provision of im-

proved signaling means for such systems.

More. specmcﬂl) the invention prov1des*
5 means for causing the. intermittent operation..

ot a signal Wheuhe}; said signal is operated
or non-operated at the time. - This is accom-

plished by the insertion of a differential relay.

betieen -the 51gna1 and the interrupting de-

10 vice, which tests to ascertain whether or not

the signal is operated If the signal is not
*opelﬂted this relay completes a 01rcu1t for
mtemmttentlr operating the . signal . and- if
the signal is operated, it completes a; circuit

s
f.’l

1he invention also p1ov1des 1mproved means
for counting the number of times equlpment
is used.
. This 1nvent10n ﬁnds .one embodlment in
29 trunk circuits of the type terminating in-a
pluo and automatically seized-at the distant
end.
distant enJ before the opemtor has 1emoved
the plug from a subscriber’s jack. - The seiz-
25 ure of an idle trunk is indicated by flashing
the trunk lamp, while the same lamp is 110~ht-

ed steadily ovei the. called subscriber’s: ]aok‘

as a_disconnect signal when-the trunk: is re-
leased.
%0 trunk when reseized before the plug is re-
moved from the jack, it is necessary to inter-
mittently extinguish the :disconnect “lamp.

This is. bmughi about by the inclusion of a

differential relay in“the flashing circuit for
the -lamp.
when the flashing circuit is closed due to the
saizure or reseizure of the trunk; it tests the
condition of the lamp and: apphes ‘the proper

condition for flashing it. . This relay also
preventsthe apphcwtlon of ringing’current to

€2
i

the trunk until the plug has- “heen removed. -

© from the jack and inserted: in. the proper
jack.. A polarized relay controlled by the
quch arge through an induction coil when
a pfntlculax circuit is closed, serves to op-
erate a peg count meter. .

The invention-will be more: cleally under-
stood . from a consideration of the following
detailed description in connection -with the
attached:drawings, in which: :

for 1nle1m1ttertly extinguishing the signal.

Such trunks may be reseized at the

In order to flash the lamp of the

This relay is so fnlanoed that

I‘lcrure 1 shows a trunk circuit for u'se Wlth
a cﬂl annourcer ; and

Trig. 2 shows an operator’s equlpment com-
‘mon foa plurality -of such trunks: :

One form of call announcnr system is dis-
closed in U. S. Patent 1,277,440, ‘granted to

AL E. Lundell, SeptemberS 1918 and a gen- -

eral refelencn -1s. mads thereto lthouch the

details thereof are not in all cases “pphcable 2

to the present disclosure..

‘When the subscriber at substation 100 in
1t1ates a-cally his line 1s extended by means
of line ﬁnaer 101 to district selector 102 and

tosa 1e01steL sender 103, The subscriber then

dials the number of the wanted subscriber;
setting up-a registration-on the sender 103

which controls the operation of the district

selector 102 in selecting an idle trunk to the
office. at which the subscnber ig Jocated.

Assummo that the called subscrlber is lo-

cated in' an office equipped to -receive the

‘éalled- line number by means of a call an-
_nouncer, a class registration will be set up

in the- semler which will cause. the associa-

tion of call abnouncer 121 with the sender

103. When an idle trunk has been selected,
the-sender will connect a relay across the
trunk conductors in the well known manner,

60

completing” a cireuit from: battery through

the lower: Wmdmo of relay 104, lower back

‘contact. of relay 105 lower left Wmdmo of

repeating, coil 106, and thence through “dis-
trict selector 102 and the relay of the sender
back to the upper left winding of coil 106,

upper back contact of relay 100 upper wind--

ing of relay 104 to ground Relay 104 op-

erates closing a circuit from battery through‘

the left w mdmo of relay 107; back contact

80

85

of relay 108, to: oround at. the 1*‘01113 contact -

‘of relay: 104

Relay 107 in operating closes a cu‘cmt -

from ground througn lamp 117, left fromt
COILt‘lCt of relay 107, conductor 118 primary
winding of coil’ 225 to. battery. The rush
of cument ploiuced by the establishment of
this circuit induces 2 current in the secondary
winding of the. coil 225 operatlng ‘polarized.
relay 996 1 in the direction to.close its contact
to operate relay 227- and meter-228. Relay.
926 is polarized so. as'to prevent its opera-

199
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tion on the opening of the circuit of lamp 117

_‘at-which time the induced current is in the

opposite direction. Relay 297 is slow to re-.

lease so that possible momentary operations

; of relay 226 will not reoperate the meter.

Lamp 117 is common to a plurality of trunks
and indicates that one of the group of
trunks has been selected at the distant end.
- Relay. 107 also closes a circuit from ground
over its outer right contact, winding of relay

109 to battery. Relay 109 in operating closes

- acircuit frombattery through the winding of

relay 110, right front contact of relay 109,
right normal contact of relay 111, which.is in:

5 dividual to the next trunk of the group, con-

ductor 112, winding of relay 200 to-ground at
the back contact of relay 201. Relays 110 and

109 extend tip and ring conductors of the.

trunk to the common position equipment,

shown in Fig. 2, as well as certain control :

conductors.

" The equipment shown in Fig. 2 is common

~ toall the trunks-appearing at that particular

30

position and is available only if the operator
18 at the position.” When the operator as-
sociates her trunk with the position by means

of a jack (not shown) relay 202 operates in’

series with the operator’s transmitter and re-
peating “coil, ‘in turn operating relays 203

and 204 from ground over the position split--

ting circuit which has been omitted from the

disclosure. : i e
“With relays 208 and 204 operated, the op-

eration of relays 109 and 110 completes a cir-:
5 cuit from battery through-the lower right

winding of repeating coil 106, supervisory
relay 114, outer left front contact of relay
110, conductor 115, left front contact relay
203, winding of relay 205 to ground. Relay
205 operates .but due to the high resistance
of that relay, relay 114 cannot operate. Re-
lay 205 closes a circuit from ground over its

Aront contact, back contact of relay 206, wind-

ing of relay 207 to battery. R
Relay 207 closes an operating: circuit for

relay 108 and a holding circuit for relay 107

which may be traced from battery through
the right winding of relay 108, right winding
of'relay 107, inner left front contact of relays
109 and 110, conductor 113, left front contact

of relay 204 to ground at the left front con-

tact of relay 207.- Relay 108 operates in this
circuit and locks through-its left winding to

- ground at the front contact of relay 104,

60

opening the operating circuit of relay 107 and
cofinecting ground -to the armature of relay
~Relay 207 also closes a circuit from ground
atits inner rightfront contact, resistance 208,
winding of relay 209 to battery.  Relay 209
closes an obvious circuit for relay 210 and re-
lay 210 closes one for relay 211. . Relays 210
and: 211 are both slow to operate so-that a
measured- interval elapses between the opera-
tion of relay 209 and the operation of relay

1,757,217 .

911. When relay 211 operates it connects bat- .
tery over its left front contact to resistance -
208 thus shunting and releasing relay 209 .

and in turn relays 210 and 211. Relay 211
in operating also closes a circuit from ground

-atits right front contact through the winding

of relay 212 to battery. - Relay 212 at each

sistance - 213 to conductor 214 and ground

‘through resistance 215 to conductor 216. Re-

70

-operation connects battery through the re-. - :

o

lays 209 to 212 foim an interrupting mech-

anism whereby battery and ground are inter-
mittently. connected to conductors 214 and
_ At the first ope
isclosed from battery through the ‘winding

6i)ex'é1t1011 of relay 212 a circuit.

g0..

and normal contact-of relay -218; outer left

contact of relay 212, to ground at the inner
right front contact of relay 207. Relay 218
locks to ground at relay 207 independent of
relay-212. - Relay 218 closes an obvious cir-

85 -

cuit for relay 219 which in turn operates re-

lay 220 over: the inner right back contact
of relay 21. Relay 220 extends its operat-

"ing circuit to Telay 222 and relay 222 ‘closes

an obvious circuit for relay 223. Relay 223
then closes a circuit for relay 221, but relay
221 in operating closes a holding circuit for
relay 923 over the inner right alternate con-
tact of relay.221 to ground at the front con-
tact of relay 219. However,the operation of
relay 221 opens the circuit of relay 220 and
that in turn opens the circuit of relay 222,

‘opening the energizing circuit for relay 228.

Relays 220, 222 and 223 are slow to operate
in order to introduce a measured-interval be-
tween the operation -of the various relays.

-The purpose of this chain of relaysis to trans--
mit-a pair of tones-to the distant end of the’
trunk when the trunk is seized by an operator. 1

When*the trunk is seized by a sender, they
serve to prepare the sender for transmitting

through the lower right winding of repeating

winding of tone coil 224, the next to the inner
right contact of relay 219, outer right back
contact of Telay 221, right front contact of
relay 203, conductor 116, middle left contact

of relay 110, outer left contact of relay 109,

upper right winding of repeating coil 106 to
ground.” Relay 114 now. operates closing a

“00

106

-a called-line number. When relay 219 op- -
erates it completes a circuit from battery

-coil 106, winding of relay 114, outer left front =~ -
contact of relay 110, conductor 115, left front

_contact of relay 203, left back contact of relay

221, left front contact of relay 219, secondary.

‘120

circuit. from battery through the  winding -

of relay 105, front contact of relay 114, to
ground. at the inner right contact of relay
108.- The operation of relay 105 reverses the
connection of relay 104 to the tip and ring
conductors of the trunk and by reversing the
pelarity - of -the current flowing thereover

“prepares the sender to make call announce-

ment. When relay 221 operates, it discon-

130
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nects coil 224 from the winding of relay 114
and relay 114 releases in turn releasing relay
105 and restoring the polarity over the trunk
circuit. : : IR

Relay 219 in operating also closes a circuit
from battery through lamp 119, outer right

front- contact of relay 110, conductor 120,
winding of relay 229, next to the outer right -
contact of relay 219, to the outer right arma--
ture of relay 207, whence the circuit extends

through the left winding and left back con-

‘tact of relay 280 to intermittent ground over

conductor 216.- Lamp 119-is caused to flash
1n thiscircuit. Tt will be'noted that a second

_circuit exists from battery through the right

winding of rvelay 280, contacts of relay 207,

left winding-and left back contact of relay

930 to intermittent ground over conductor
216, However, relay 230 is-so: wound that
the combined effect’ of the two - circuits
through the left winding of relay. 230 just

~ neutralizes the effect of the circuit through
~the right- winding thereof and relay 230 re-

25

(34

mains deenergized.
the above traced circuit: closing an-.obvious
eircnit for lamp 231 which is-individual to
the position. Relay 229 being slow to re-
lease holds lamp 281 lighted steadily. -

* ‘When relay 9221 operates disconnecting coil

924 from the winding of relay 114, it connects’

the operator’s telephone set with the trunk
over the front contacts of relay 221. - The re-
lease of relay 114 restores the polarity of cur-
rent over. the trunk circuit and causes the
sender to announce to the operator the number
of the wanted subscriber. SR

‘When the operator has received the num-

ber of the wanted subscriber, she operates re-.

lease key 232, which completes a circuit from
ground over key 232, outer right front con-

tact of relay 204, left back contact of relay

930, winding of relay 206 to battery. Relay

206-locks over its front contact to ground at

the front contact of relay 221 or the front
contact of interrupter relay 212, thus insur-
ing that relay 206 will be the last relay to
veledse.
the circuit-of relay 207 in'turn .opening the

" energizing circuit of relay 108 and the hold-

€

C3

ing circuit of relay 107, Relay 207 also opens -

the ‘flashing circuit for lamp 119, releasing

relay 229 and opening the circuit of relay.
930." Tt also opens the holding circuit of re-

lay 218 which causes the release of relays 219,

993; and 221'in succession. - As soon as relay

912 opens its contact, relay 206 releases and

the ‘position ecircuit is restored to normal.
The rélease of relay 207 causes'the release of:

relay 107 and extinguishes lamp 117. - With
relay 107 released, relays 109 and 110 release
and the position civcuit may be used with
another trunk.. T :

The operator then tests the called subscrib-

er’s line in the usual manner and finding it
in jack 123, whereupon

199

idle inserts plug

Relay 229 operates in:

At 1ts left contact relay 206 opens

a

a cireuit is closed ‘from ground through the -

winding of the subscriber’s cut-off relay:124,
sleeve of jack 123 ‘and plug.122, lower ‘wind-

tery. - Relays 124 and: 125 operate in this
civcnit, relay 125 closing -a”cixcuit in. paral-
lel with lamp 119 which may be traced from
ground; through: the: winding of relay: 124,

sleeve of jack 123 and plug.122; lower wind--
5

ing of relay 125; left front-contact of relay

- 108, right back contact of relay 107, inner
‘upper front contact: of relay 125, back con-

“ing of relay 125 through lamp 119 to-bat- -

0

tacts of relays 127.and 128 in parallel with »

the winding of relay 128, winding of relay 129
to battery. - Relay 129 operates'closing a cir-
cuit from ground over its upper front contact
and the outer upper front. contact of relay
125, to the tip of plug 122 and the tip conduc-
tor of the subscriber’s line, back- over the
ring'conductor, over:-the ring of jack 123 and

plug 122, lower front’contact .of relay 129,
winding of relay 127 to source of ringing:cur-

rent 126, - Relay 127 is insensitive to ringing

current but as soon as the called subscriber . .
90"

answers closing a direct. current path, relay
127 operates, opening the shunt around relay

-128, which in turn operates and locks'to bat-

tery at its front contact. This baﬁter.‘y shunts
relay 129 causing that relay to release and
extend the subscriber’s line through to the

1ight windings of repeating coil 106.: This

completes a circuit for relay 114 which again

80

95

operates relay 105 and reverses the current

over the trunk conductors: which reversal: is
now effective for any desired 'supervisory pur-

"pose..- The eircuit remains in this condition

100

until conversation is ended at which time:the -

restoration of the'called subscriber’s receiver
releases relay 114; releasing relay 105.and re-
storing the connection of relay 104..: When

124 as a-disconnect signal. -

‘Should the trunk be reseized at th.e».distant

end before the operator removes plug 122
from jack 123, the operations will proceed .
as above described until the: circuit:is estab- -

lished to the outer right armature of relay

907, through lamp 119.- ‘Due to'the presence

of plug 122 in jack 123, ground will:be-con-

nected to the armature of relay 207 instead .

of battery as in the previous case. - This re-
stilts in the establishment of a circuit throvgh

_the right winding of  relay 230, but :since

ground is connected tothe left winding of re-
lay 280 -over the back contact of that relay

105

the calling subscriber restores his receiver, re- -
lay 104 releases and relay 108 also releases .in
_turn releasing- relay 128. . Lamp: 119 now -
lights steadily in series with:relays 125:and

110

115

as well as through the winding of relay 124, A

the current flow in this winding will be great-

ly reduced and the relay will operate due to

the ‘unbalanced condition. - With relay.230

operated the circuit through the left winding -

of that relay is extended over its left front

contact to intermittént battery overconductor 2




4

. 914.  This circ,uijt: aids in the op'era,tiioh of re-

~ lay 280 each. time it is:closed, so that relay:

230 remains operated as.long as ground is

- connected, to lamp 119 -over the plug 122.

- operator, .-

Lamp.119 is therefore intermittently shunted
and thus flashes to attract‘the attention of the

Should the Bpératdb attemptto dis{coxiiﬁecft;

~her position equipment from the trunk with-

10

out-first removing the plug from:the: jack,
the operation of key 232 is ineffective; since

the-circuit of relay 206 is open. at.the contact -~

of relay 230.  The removal of plug 122 from

- the jack removes ground from'the armature

15

20

- minals to-battery of a.given polarity, and

30

40

46

of relay 207 and from relay230 swhich releases
to continue flashing lamp 119 by means of
intermittent ground on conductor 216, The
release of relay 230 renders release. key 232
effective. and- the c¢onnection. may be com-
pleted inthe usual manner. . In case the cir-
cuit of lamp 119 should be grounded falsely,

“an emergency key 234 is provided which will

operate relay: 206 directly, even though relay
230 may-be operated. o T
~What is'claimed is: R :
1. In a signaling system; an electrically
operable signal connected-at oné of its ter-

means connected to another terminal-of said
signal to cause a cliaracteristic operation of
said signal by associating: with said- other
terminal battery of the same or opposite
polarity. S G

2. In a signaling system; an electrically op-
erable signal connected at one of its terminals
to battery of a given polarity, and means con-
nected to another terminal of said signal to

‘cause said signal to be intermittently oper-

ated-under varying conditions by associating
with said other terminal interrupted battery
of the same or.opposite. polarity.« = - -
8. In a signaling system; an-e'ectrically
operable signal connected at one of its ter-
minals to battery of a given polarity, means
connected to a second terminal: of said signa!

* to vary the conditions under which said signal

50

55

is operated, and a differentially connected
relay responsive to the conditien connected to
said second terminal for controlling the asso-
ciation of “battery of the same or opposite

polarity with said second terminal to cause "

the operation of said signal. ST

4. In a signaling system; an.electrically op-
erable signal connected at one .of its termi-
nals to battery of a given polarity and volt-

age, -and ‘means connected: to another termi-

nal-of said signal to cause said signal to be

. intermittently .operated under: varying con-

~.60

-ditions by associating ‘with said 6ther termi-

nal-interrupted battery .of the same or op-

- posite polarity and the same voltage.-

5. In a signaling -system, an electrically

- operable signal: connected: at one of its ter-

-minals to battery of’a.given polarity and
5 voltage, means connected to a. second. termi-

interrupters.

1,757,217

nal of said signal to vary tlle,concl;itioils under o

which said signal is operated, and a differen-

tially connected relay, responsive to the.con- ..

dition connected to said second terminal, for

controlling the association of battery of the
same or opposite polarity and the samie volt- -
-age with said second terminal to cause the op-
‘eration of said signal. : T
....6. In a signaling system; an electrically op-
‘erable signal, means to cause the steady oper-
ation of said signal, and means to cause the -

intermittent operation of said signal, said
last means being effective alone: or in combi-
nation with said. first mentioned means.- :

7. In a telephone system, a plug ended
trunk, a jack, a signal associated with said
trunk, means effective when the plug of the
trunk is in said jack to cause the steady oper-

ation of said:signal; and means for causing -

the intermittent operation of said ‘signal

80 -

comprising a plurality of interrupters, and -

means: for testing whether or not said signal

1s operated. for discriminating between said -

8..In a telephone system, a plil'-g“ended
trunk, a jack; a signal associated with said
trunk: connected -at: one.of its terminals to

90

battery of a given polarity, means effective -

when the plug of said trunk is inserted in
saild jack to cause the steady operation of
said signal, and means for causing the inter-
mittent operation of said signal comprising
an interrupter connected to the same battery
polarity as is connected to said signal, a sec-
ond interrupter connected to battery of the
opposite polarity, and means for testing
whether or not said signal is operated to

(discriminate between said interrupters.-

100

- 9..In a 'telephone system, a -plug ended -

trunk, a jack, a signal associated with said-

trunk connected at one-.of ‘its terminals to
battery of a given polarity, means effective
when the plug .of said trunk is inserted in

said jack to cause the steady operation of said = -
110

signal, and means for causing the intermit-
tent operation of said ‘signal comprising an

‘interrupter. connected. to.the same battery

105 .

polarity as is connected tosaid signal, a sec- -
ond interrupter’connected to battery of the ~

opposite polarity, and a differentially -con-

nected relay for testing whether or not said

signal'is operated to discriminate between -

said interrupters. ' , o
10. In a telephone system, plug ended
trunks, jacks, operator’s equipment common

to said trunks, a signal associated -with each
‘of said: trunks; means effective when a plug
of one of said-trunks is in one of said jacks

to cause the' steady operation of ‘the corre-
sponding signal, means in said common ap-

120

paratus to-cause the intermittent operation
of said signal comprising a plurality of inter-

rupters, means for testing whether or not

said signal is operated for discriminating be-

tween said interrupters, and means for re-

130
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~leasing said common apparatus from said

[}

10

15

trunk, said means being under: the control
of said testing means. . .
11. In a signaling system, an electrically
operable signal connected at one of its termi-
nals to battery of a given polarity and volt- -
age, means connected to a second terminal of -
said signal to vary the conditions under
which said signal is operated; and means for
causing the intermittent operation of said
signal comprising an interrupter connected
to the same battery polarity as is connected

o said signal, a second interrupter connected

to battery - of the opposite polarity  and
a differentially  wound - relay for - testing

~ whether or not said signal is operated, said

relay being normally in series with said sig-

- nal and said secorid interrupter over its back

20

25

30

35

contact and when operated in series with said
signal and said first interrupter over its front
contact. Lo R ;
12. In a signaling system, an electrically -
operable signal connected at one of its termi-
nals to battery of a given polarity and volt-
age, means for connecting the other terminal -
of said signal tobattery of opposite -polarity -
to operate said signal, and means for causing

the intermittent operation of said signal com- " - '
prising an interrupter connected to the same
battery polarity as is connected to the first: -

terminal of said signal, a second interrupter
connected to-battery of the opposite polarity -
and a. differentially wound relay for testing
whether or not said signal is operated, said
relay being normally in series with said sig-- -
nal and said second interrupter over its back

~contact and inoperative if said signal is not

40

45

60

65

at the time operated and- operative if said
signal is operated to connect itself in series
with' said signal and said first interrupter -
over its front contact. R
In testimony whereof, I have. signed my .
name to. this specification this 1st-day of

July, 1927. e - :
, WILLIAM A. RHODES. .




