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NEW YORK

TELEPHONE EXCHANGE SYSTEM

Application filed March 18, 1932.

This invention relates to dial switching
telephone systems and more particularly to
a central office sender of the so called decoder
type for enabling operators at dial switching
“A” gwitchboards to control the establish-
ment of connections to any subscriber’s line
or to an operator’s position in the exchange
area.

The decoder type sender such as is dis-
closed for example in the Patent to Raymond
and Scully, No. 1,862,549, granted June 14,
1982, comprises a sender having office code
registers for recording the office code and
numerical registers for registering the nu-
merical digits of desired connections, appa-
ratus for controlling the setting of panel type
selector switches and apparatus for transmit-
ting series of code impulses for recording
desired line numbers either in recording ap-
paratus at a terminating manual operator’s
position or in a sender at a tandem dial
switching office. For translating the oifice
code digits registered in a sender of this type
into the proper combination of registrations
for controlling the setting of selector
switches for routing a call to the proper
office, a plurality of decoders is provided com-
mon to a plurality of senders. An idle one
of these decoders is seized following the
seizure of a sender and the office code regis-
tered in the sender is then transferred to the
associated decoder where the necessary trans-
lation is made and a routing relay is oper-
ated which determines the routing of the de-
sired connection. In accordance with the
particular routing relay operated control
registers in the sender are selectively oper-
ated and the decoder is then dismissed. The
operated control registers in conjunction
with the numerical registers of the sender
then determine the setting of selector
switches or the transmission of code impulses
for controlling the completion of the desired
connection.

In accordance with the present invention
the “A” operator has access to trunks of dif-
ferent character over which she may control
the termination of desired connections. Cer-
tain of these trunks terminate in district se-
lectors, others in incoming selectors, still

Serial No. 599,684.

others in office selectors of distant offices and
still others in the district selectors of full
mechanical tandem offices. Any one of these
trunk circuits when taken for use becomes

automatically associated with a sender which

is then capable of recording the designation
of a desired connection under the control of
a keyset at the operator’s position.

If, for example, the operator should desire

to terminate a toll connection in which case
it would not be necessary to operate a district
selector or an office selector, she would plug
into a trunk circuit of the type terminating
in an incoming selector and would record in
the sender only the numerical designation of
the wanted line. Since in this case no office
code digits are recorded in the sender no
translation is required and therefore it does
not become necessary to associate a decoder
with the sender. It is therefore an object of
the invention to economize in the use of a
decoder by eliminating it from all calls
where its services are not required. This

object is realized in the present invention by

the transmission of a discriminating signal
to the sender when the sender is seized from
a trunk circuit which terminates in an incom-
ing selector, which signal prevents the at-

tachment of a decoder and so modifies the..

sender circuit that the numerical digits keyed
by the operator will be recorded directly on
the numerical registers of the sender and the
usual district and office selector controls exer-
cised by the sender will be omitted. .

If the operator should desire to terminate
& connection over a route through a full
mechanical tandem office she plugs into a
trunk circuit of the type terminating in a

district selector at the tandem office in which.

case a different discriminating signal is
transmitted to the sender. Since in this case
the selectors in the tandem office are to be set

from the tandem sender it is not necessary

to malke a translation at the operator’s sender
and therefore the discriminating signal pre-
vents the attachment of a decoder and modi-
fles the circuits of the sender so that no dis-
trict and office selection controls are exercised
by the sender and code impulses are trans-
mitted to the tandem office in accordance with

55

60

65

Y0

5

80

85

'90

95

~108



-

the office code and numerical registrations
. which the operator has caused to be set up
. in the sender throucrh -the operation of her

.- 10

15

- 20"

-25

-ing translations.

keyset.
Should the operator have plugged into a
trunk terminating in a distant office selector

“for calls to toll operators’ positions a still
. different discriminating signal is transmitted -

to the sender to indicate to the sender that an

-office code-will be registered therein requir-
In:this case a decoder be- -

comes associated with the sender and since

the district selections. = -

~ Should the operator have plucrged into a
-trunk terminating in a local district selector -
~for making calls to other nearby offices of
the exchange area, no discriminating signals
are sent to the sender and consequently the

sender functions in the usual manner to asso-

_ciate a decoder and to thereafter function
“to control the setting of the district selector
~and office selector, if required, and i Incoming
_and final selectors of if the ‘call is to termi-

- niate in a manual office, to cause the setting of

. district and office selectors to extend the con- .

“nection to the desired office.and to then trans-

’ -30

- 35

~_'mit codes of impulses under the control of the

number of the desired line.

‘The setting of the:registers of the sender .

is .accomplished in substantially the same

_ granted November 11, 1930 to W. W. Carpen-

407

‘ter and R. I. Hersev That is, impulses of |
light or heavy neoratlve or positive current
‘are transmitted over the tip or ring or over

both tip: and ring conductors of the .opera-
tor’s cord circuit and the trunk to which she

'makes connection to a group of recording re- . !
“A” operator’s switchboard- pos1t10n has ac-

- laysin the sender, Should the operator plug

- 456

. selectors must be set to terminate the desired-
k ,eonnectlon )
error key more than the required four digits, -
) provision is made for advancing the trunk.
_circuit to a reorder position whereupon the
. operator is signaled that she has made an er-
~ror and her keyset is disconnected. -She may -

- g then take :down the conmnection, plug. into:

.60

into 4 trunk terminating in an incoming selec-

tor,: she should key. but four digits on her

keyset as in this case only incoming and final

-However, should she through

another trunk and repeat the call correctly.

: Provision is also made for giving the opera-

.“tor a reorder signal and for disconnecting
" her keyset:if she has plugged into a trunk to

‘a ‘tandem office, 1f she has plugged “into a
trunk to a distant office selector, or into a-
trunk terminating in a local district selector

- ~"and keys incorrectly.

'sequence switeh;

: ‘1,897 083

tion taken in eonnectlon Wlth the attached,'.

drawings in which:

Fig. 1 shows an operator s cord circuit for
anlslwermg special service and mterceptmg
calls;

Fig. 2 shows the opera‘tor S telephone and
keyset circuits;

Fig. 3 shows an outcromg trunk circuit
which may terminate in a local incoming se-
lector, in -the district selector of ‘a. distant

tandem office, or in a distant office selector
‘and the schematic representation of an in-

no district selections are necessary -the-cir-: -
cuits of the sender are modlﬁed to pass over.

coming and a final selector and called sub-
seriber’s line and a sender selector for con-

* necting the trunk circuit with an idle sender;
Flgs 4 to 15 inclusive, show the circuits of

a sender, Fig. 4 showing the counting relays

for controlhng the setting of selector sw1tehes
in acocrdance with digits registered -in the
X sender and other control 1elays

‘Figs..5, 6,7, 9,10 and 11 show retrlsters
for reglstermO‘ dlglts keyed by the opera,tor
and addltlonal control relays;

Fig. 8 shows an impulsing switch for trans-
mlttmc code impulses in accordance with reg-
istered digits for setting call indicator appa-

70

80

.85

00

ratus of mdnual oﬂices, of registering appa- -

ratus of tandem senders in tandem offices to

" which a connection may be established
numerical registers of the sender to record
" at the distant manual operator’s position the

“Fig. 12 shows a steering or sender control

Fig. 18 shows’ coiitlol relays;.

VS.

95

I‘lgs 14 and 15 show the selection control-

‘ling registers and additional control relays;
manner as disclosed i in Patent No. 1,780,906 -

}310 16 shows ' an outgoing trunk circuit
Whlch terminates in a district selector and a

“sender finder for conneetlnd the trunk clrcult

with -an idle sender; and
Fig. 1T is a dlafrram showmg the manner

in which the remaining figures should be ar-
‘ranged to show the complete circuit.

The cord circuit of Fig. 1, located at’ the

cess over the answering plug shown at the .
left of the figure to jacks of incoming trunks,
‘which trunls may, for example, be intercept-
ing trunks from final selector or incoming se-
lect01 multiples, orspecial service trunks over:
which calling SubSCI'lb’-“lS may obtain connec- -

tion with: the “A” switchboard operator’s po-
sition for the purpose of obtaining the assist-

‘ance of the operator in completmo ‘toll or
“other -calls.

The operator’s telephone- set
and keyset of Fig. 2 are common to all cord
circuits such as that shown in Fig. 1 of the

: operator s position. Through the cord cir-
cuit of Fig. 1 the operator has access to aplu-

rality of groups of outgoing trunks, for ex-
ample, the trunks of one group, of which

the trunk circuit of Fig. 8 may be one, ter-:
_minating In incoming selector switches for
terminating toll callsy the trunks of a sec-

: “‘ond group termlnatmg in the office selectors
Other features of the mventlon will be ap--

parent from the following detalled descrip-

of a.distant office ; the trunks of a third group
termmatmo in the dlstrlct selectors of a dis-
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tant tandem office and the trunks of a fourth
group terminating in local district selectors
as disclosed in Fig. 16 and more particu-
larly in the application of J. B. Newsom, Se-
rial No. 599,611, filed March 18. 1932. The
trunk circuits of the first three groups are
all similar except for a slight difference in
wiring for indicating the group in which
the trunk seized by the operator is located for
the purpose of guiding the sender in its funec-
tions as will be hereinafter explained.

The sender disclosed in Figs. 4 to 15 in-
clusive, is similar in general to the sender
disclosed in the patent of Raymond and
Scully hereinbefore referred to, but differs
therefrom by the introduction of the novel
features of this invention. This sender is
arranged to operate in conjunction with the
decoder and decoder connector disclosed in
detail in the patent of Raymond and Scully,
such decoder and decoder connector having
been omitted from the present application
for the purpose of simplifying the disclosure.
The conductors extending to the left margins
of Figs. 6 and 7 correspond with similar
conductors shown in the Raymond and Scully
patent for connection to the decoder con-
nector.

Connection to trunk terminating in an incom-
ing selector

It will first be assumed that an incoming
connection is extended in any well known
manner to the trunk jack 100 of Fig. 1 and
that the desired connection may be completed
over an incoming and final selector switch.
The operator upon noting the illumination of
the lamp (not shown) associated with jack
100, inserts the plug 101 of the cord circuit
shown in Fig. 1 into jack 100. A circuit is
established from ground over the sleeves
of jack 100 and plug 101 to battery through
the winding of relay 102 and the winding of
marginal relay 103 in series, and to battery
in parallel therewith through the non-induc-
tive winding 104 of relay 103. At the same
time the trunk lamp is extinguished. Relays
102 and 103 both operate over a low resist-
ance ground connected to the sleeves of trunks
employed for special service and establish a
circuit for the supervisory lamp 105 extend-
ing from battery over the inner contact of re-
lay 102, resistance 106, back contact of re-
lay 107, back contact of relay 105 to ground
through lamp 105 and in parallel therewith
from battery over the inner contact of relay
102, resistance 106, back contact of relay 107,
back contact of relay 108, inner lower back
contact of relay 109, inner normal contacts
and winding of relay 110 to ground at the
lower right normal contacts of key 111. Re-
lay 110 locks in a circuit from battery at the
inner contact of relay 102, inner upper alter-
nate contacts and winding of relay 110 to
ground at key 111.

3

As soon as plug 101 is fully inserted, relay
107 operates in a circuit from battery, bal-
last lamp 112, upper winding of relay 107,
lower front contact of relay 103, lower left

winding of repeating coil 118, lower normal 7

contacts of key 114, rings of plug 101 and
jack 100 and returning over the tips of jack
100 and plug 101, upper contacts of key 114,
upper left winding of repeating coil 118, in-
ner upper iront contact of relay 103, lower
winding of relay 107, to ground through
ballast lamp 115. Relay 107 operates and
a flashing shunt circuit is thereupon estab-
lished for lamp 105 until the operator throws
key 111 to the right to unlock relay 110,
which circuit may be traced from ground
through lamp 105, back contact of relay 108,
front contact of relay 107, lower front con-
tact of relay 110 to ground at the contacts of
interrupter 116. In case, however, relay 107
operates before relay 110 can operate, lamp
105 does not light. The possible flashing of
lamp 105 as above described is incidental
and has no significance at this time.

When the operator throws her key 111 &

to the right or talking position, an obvious
circuit is established from ground over the
upper right contacts of key 111 for relay 117
which establishes a circmt from ground at
the upper front contact of relay 103, inner
upper front contact of relay 117, conductor
118 to battery through the upper winding of
relay 200. Relay 200 operafes and a talk-
ing path is thereupon established from the
upper right winding of repeating coil 113,
inner upper right contacts of key 111, con-
ductor 119, npper contact of relay 200, right
winding of repeating coil 201, condenser 202,
lower contact of relay 200, conductor 120, in-
ner lower right contacts of key 111 to the
lower right winding of coil 113. Assuming
that the operator’s telephone set 208 is
plugged up, the talking path just traced is
inductively associated therewith through the
left winding of repeating ccil 201 and the
operator is thersupon enabled to converse
with the calling subscriber to ascertain in-
formation concerning the desired connection.

It will be assumed that the desired con-
nection is of a character which can be com-
pleted over incoming and final selector
switches and that therefore the operator
first tests for an idle trunk of a group termin-
nating in an incoming selector switch by

touching the tip of calling plug 121 to the .

sleeve of the jack of a trunk of that group.
If the trunk is busy there will be battery po-
tential on the sleeve and this potential will
be transmitted over the tip of plug 121, the

upper normal contacts of relay 122, the inner !

upper back contact of relay 123, the upper
normal contact of key 124, conductor 125,
condenser 204 to ground through the lower
right winding of repeating coil 205 which

induces the busy potential through the left

past)
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“battery.

Wmdmg of coil 905 1nto the operators tele-

‘phone set thus’ producing a click in her re-
.ceiver. -

Assuming that ‘she tests the trunk
circuit of Fig. 8 and finds it idle and receives

1o click; she inserts the plug 121 into jack
.300 thereby establishing a circuit extending
-from ground at the upper back contact of re-
lay . 802, ‘the upper back contact of relay-
B f’SOo, w1nd1n0' of relay 804, sleeves of jack
‘and marginal relay 127 in series to battery
and -in parallel through res1stance 128 to-
Due-to' the resistance of sleeve
‘relay 804 of “the - trunk circuit sufficient
? current flows throutrh ‘the winding of re-
lay 126 to eause 1ts operation, but mar-
Relay

800 and - plurr 121, W1nd1n<rs -of relay 126

ginal relay 127 does not operate. -
804 closes an obvious circuit for relay 303

.which at its upper front contact connects
battery through resistance 338 to the sleeve
-of jack 300 for maintaining a. busy condition

on the sleeve in case of a premature dis¢on-
nect and closes at its lower front contact a
part of the cm:ult for- the all trunlm busy

" lamp 322."

Relay 126 upon operatmg closes a circuit

extending from “battery over its lower con-
tact, the lower normal contacts of key 124 to

O'rouncl through the winding of relay 123

“which operates, opeiiing the busy test cir-
_cuit'at its upper bacl contact and at its inner

upper and inner lower front contacts con-

“neéts the tip-and ring contacts of plug 121

to the right Wlndmcrs of repeating coil 113..
.Relay 126 at its lower front contact also es-

tablishes a circuit for lamp 129 extending

~over the- upper back contact of relay 130.

- Preparatory to keymg the digits necessary to
‘complete the connection, the. operator now

depresses the key 206 and with the talking

-key 111 operated to the rwht a circuit is es-

- tablished from ground at the lower back con-

tact of relay 208 the right contacts. of key

- -'206, conductor 207 ‘the lower and upper. in-
"termedlate alternate contacts of key 111, the
-upper winding of relay 122 to battery at the
‘lower contact of relay 193 ‘Relay 122 there-

* upon operates and locks in a circuit from

“battery over the lower contact of relay 123,

lower winding and inner front contdct of re-

“lay 122, conductor 181, back contact of relay

209 and -in parallel to ground through re-
sistance-210 and the Wlndmrr of relay 208.

‘Relay 208 operates in this 01rcult opening the
“initial operating circuit of relay 122-and clos-

" “ing an obvious. circuit for relay 211 which

’ operates

Relay 122-at its upper and lower

“alternate - contacts disconnects - the tip and

‘ring contacts of plug 121 from’ the right
»'Wmdmos of repeating coil 113 and ‘connects

“these contacts over conductors 132 and 133
: ’:Wlth the operator’s keyset cireuit.

.Relay 211 upon operating closes an obvious

c1rcu1t to light lamp- 212, connects ground

-‘over conductor 213 for supplyma operatmg 3

1,807,083

’ ground to the keys of the keyset 214 and

establishes a circuit from ground at its up-
per contact- through the Wmdmcr and -upper
normal contacts of relay 215, coqductor 132, .
upper alternate contacts of relay 122, t1ps 70
of plug 121 and jack 300, upper back con-
tact of relay 307, lower back contact of relay

306 to battery throrwh the winding of re-
‘lay 805,  Relay 305 operates in this cireuit, .

but relay 215 being marginal does not re- 75

_ceive sufficient current to operate at this time

due to the high resistance of relay 305. Re-
lay 805 upon operatmo closes an obvicus cir-
cuit for.relay 808 which in turn operates and.-
locks over its upper ‘winding and inner up- 80
per front contact t¢ ground at the outer low-
er front contact of relay 304 and closes a ¢ir-
cuit for relay 309 extending from battery,
winding .of relay 809, back contact of relay

:810, lowe1 back contact of relay 807, upper 85
pack contact of test relay 811, inner lower

back contact of relay 312 to Ground at.the
upper contact of relay 308. At its lower-
most contacts relay 309.connects the two lower: ‘
windings of test relay 311 in a series cireuit %0 -
extendln(r from battery, through the middle

winding “of relay 311, the lower contacts, of

relay 309 the lower W1nd1ng of relay 311, in-

ner lower back contnct of'relay 812 to orround

at the upper contact of relay 308 ther eby pre- 95
paring marginal relay 811 for operation and

.connects the test brush 813 of sender selec-
‘tor 850 over the lower contact.of relay. 308,
‘the upper winding of test relay 311; the’ lower

contacts of 1elay 309, lower: Wmdmo of re- 100

“lay. 811 thence fo O°round at the upper con—

tact of ‘relay. 308 ‘
o “Seizure of idle sender

; It will first be assumed thab the sender 1105
upon the terminals of which the brushes.of

selector 850 are at the time standlno is husy
-and’that no’ operatmO' cireuit “is - thererore
~closed for relay 311. "A circuit is therefore: .

closed for operating the stepping relay 814 110
extending from battery, winding of relay

814, bacl\ contact of magnet, 310 upper.front

contact’ of relay 309 and thence to ground

‘over-the operating circuit of relay 309. Reé-.
lay 814 operates connectmrr the winding of 118
‘magnet 315 to the operatmo circuit of relay
814 Whereupon magnet 315.-energizes in turn

opening the cir cu1t of relay 31 4 which re-
leases opening of circuit of magnet 315 which- -

_in turn releases and. thereby advances the 120,

brushes of switch 350 one step. In this man-

“ner through the alternate operation and re- -

lease of relay 314 and magnet 315 the brushes

‘of switch 850 arée advanced step by step until .
_test brush 818 engages the terminal of an

i25
idle sender ‘when the preVlously traced cir-

_cuit through the upper and lower windings

of test relay 311 to the test brush 313 will
be completed, for example, over conductor
816, inner rloht back contact of relay 1000, 130
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left back contact of relay 1001 to battery
through resistance 1002. Relay 811 now re-
ceives sufficient current to operate and at its
upper back contact opens the circuit of relay
309 which releases and opens the circuit of
stepping relay 314 to arrest further move-
ment of switch 350. Relay 811 alsolocksfrom
battery on conductor 816 over brush 313, the
lower contact of relay 308, upper winding
and upper front contact of relay 311, inner
lower back contact of relay 812 to ground
at the upper contact of relay 308, the in-
creased potential on the sender test terminal
engaged by brush 818 marking the sender as

% busy to other hunting sender selectors.

With relay 311 operated and relay 309 re-
leased a circuit is established from ground
at the lower front contact of relay 311, up-
per back contact of relay 809, through the
winding of relay 310 to battery thus oper-
ating relay 310. Relay 810 then locks from
battery through its winding, back contact
of relay 309, inner lower normal contacts of
relay 307, lower back contact of relay 312,
next to upper front contact of relay 310 to
ground at the upper contact of relay 308. Re-
lay 810 at its next to upper front contact es-
tablishes a new holding cireuit for relay 308
extending from battery, lower winding of
relay 308, inner lower normal contacts of re-
lay 307, lower back contact of relay 812, con-
tacts of relay 310 to ground at the upper con-
tact of relay 308 and establishes a circuit
from battery through the winding of relay
306 and in parallel therewith from battery
through the upper winding of relay 312 over
contact 334 of relay 810, brush 320, conduc-
tor 321 and the windings of relay 500 in se-
ries to ground. Relay 306 and relay 500 op-
erate, but relay 312 being marginal does not
because of the high resistance of the wind-
ings of velay 500. Relay 306 upon operat-
ing closes over its upper front contact a hold-
ing circuit for relay 803 for maintaining the
trunk busy should the operator disconnect be-
fore the sender is disconnected, and over its
inner upper front contact establishes another
holding circuit for relay 808 independent of
the contacts of relay 319,

Relay 500 upon operating closes an obvious
circnit over conductor 501 for relay 700 which
in turn causes the operation of relay 1302 over
conductor 701 and connects battery to the off-
normal battery conductor 702. Relay 1302
upon operating connects ground at its outer
right front contact to the off-normal ground
conductor 1303 thereby causing-the operation
of relay 1001 which in turn removes battery
through resistance 1002 from conductor 816
to mark the sender as busy. A% its next to
outer vight front contact relay 1302 closes an
obvious circuit for relay 1300 which locks
to ground on conductor 1303. With ground
on conductor 1303 the operating circuit of
relay 1100 extends over conductor 1101, the

5

inner left back contact of relay 901 to con-
ductor 1303 and the operating circuit of relay
1804 extends over the back contact of relay

1305 to conductor 1308, relays 1100 and 1304

both operating. A circuit is also closed from
ground on conductor 1308, left contacts of
cam 1202, conductor 1208, left back contact
of relay 1306, conductor 1307 to battery

through the left winding of relay 1400. The 3

operation of relay 1400 at this time prevents
the sender control switch 1200 from moving
off normal if the call is abandoned before
selections are started.

Trunk class registration,

In the meantime it having been assumed
that the trunk circuit of Fig. 8 is one of a
group terminating in an incoming selector

and that therefore the strap connection 318 ¢

shown on the lower back contact of relay 302
is closed and the strap connection 335 is open,
then with relay 810 operated, as previously
described, a circuit is closed from ground at

the upper front contact of relay 310, strap &

518, lower back contact of relay 302, brush
317, conductor 319, inner back contact of
relay 13800, conductor 1301 to battery through
the left winding of trunk class registering
relay 900. Relay 900 operates and locks over
its right winding and right front contact to
ground on conductor 1803 before relay 1300
operates as previously described to open its
initial operating cireuit. Relay 900 upon

operating closes an obvious circnit over its -

outer leit front contact for relay 902 which
in turn operates and cloges the circuit of
relay 908 over its right contact. Relay 903
establishes a circuit for relay 1501 extending
from battery through the right
relay 1501, conductor 1502 to ground at the
outer right front contact of relay 903, relay
1501 locking over its left winding and inner
left front contacts to ground on conductor
1303 and closing an obvious circuit for relay
1306 extending over conductor 1308 and the
inner left front contacts of relay 1501 to
ground on conductor 1303. Relay 1306 upon
operating releases relay 1400. Relay 903 also
closes a circuit extending from ground over
the lower contacts of cam 1204, conductor
1205, inner left contact of relay 903, conductor
904, right winding of relay 1500 to battery,
relay 1300 upon operating locking over its

left winding and inner left front contact, con-

ductor 1503, left contacts of cam 1206, con-
ductor 1207 to ground at the right front con-
tact of relay 1806. A circuit is also estab-
lished from battery through the left winding
of relay 502, conductor 503, outer left front
contact of relay 903 to ground on conductor
1205, relay 502 locking over its right winding
and inner left front contact, conductor 504,
lower right and upper left contacts of cam
1206, conductor 1207 to ground at the right
tfront contact of relay 1306. The operation

winding of 7
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of relays 502, 1306 and 1500 at this time indi-
cates that district and office selections are to

6

be skipped and that the association of a de-
coder will not be required. -~ -~~~
" 'With relays 900 and 1001 operated a cir-

_cuit is established from battery, windings of

transfer relays 600 and 601 in series, back
contact of transfer relay 602, conductor 603,

- left back contact of relay 905, inner left front

10

20

O contact of relay 900, conductor 906, inner

right back contact of relay 505, conductor

506, inner left contact of relay 1001 to ground.

Relays 600 and 601 lock in series over the
back contact of relay 602, right front con-
tacts of relay 600, conductor 506 to ground at
the inner left front contact of relay 1001.

The operation of relays 600 and 601 at this

time indicate that the first digit keyed by the
operator will be registered on the relays of

the thousands register since only four digits

will be keyed. ~With relay 600 operated a

circuit is established for relay 509 extending: -

| “from battery through the winding of relay

25

~ner left front contact of relay 1001, relay:

*509, -conductor 510, right front contacts of

relay 600, conductor 506 to ground at the in-

" 509 locking directly to ground on conductor
" 506 over its inner left front contact, and clos-

30

ing over its outer left front contact-an ob-

vious circuit for relay 505. ‘At its right front-

contact relay 505 opens the initial operating
circuits of relays 600 and 601. When relay

‘ - 1800 operated, as previously described, the

35

fundamental tip conductor 319.and the fun-

27 damental ring conductor 328 are disconnected

from the windings of trunk class registering
relays 900 and 905 and these conductors are

_ thereby made free for controlling fundamen-

40

-tal selections.: G
. Adwance of control switeh for skipping

dis-
' trict and office selections -

" When relay 1306 operated as previously de-

.50
- 55
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T ‘'scribed, it opened the circuit of relay 1400

which released and with relays 902 and 502

operated, a circuit is closed from battery on.
“conductor 702, winding of counting relay 400, -
windings of counting relays 401 and 402 in
‘parallel, conductor 408, inner left front, con-

tact of relay 902, conductor 907, right front

‘contact of relay 502, conductor. 507, left back
“.contact of relay 1400, conductor 1401, left

front contact of relay 1306, conductor 1203,
left contacts of cam 1202 to ground on con-
ductor 1303. Relays 400, 401 and 402 opexr-

ate, relay 402 closing a circuit from ground
* over its contact, conductor 404, outer left back .
-contact of relay 1402, conductor 1403, upper

contacts of cam 1208; winding of magnet 1200

~ skip office relay 1500 operated relays 400, 401

65

and 402 lock over the front contact of relay

400, conductor 405, right ‘contacts of cam

1,897,083

1209, conductor 1210, the outer left front con-

tact ‘of relay 1500, conductor 1503, the left

contacts of cam' 1206, conductor 1207 to
ground at the right front contact of relay

1306, relays 400, 401 and 402 remaining oper- :
ated until switch 1200 leaves position 6. Re-

lay 401 at its contacts holds the fundamental
control - circuit “open.  When switch 1200
reaches position 8 with relay 502 operated, a
circuit is established from battery, winding

70
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of magnet 1200, contacts of cam 1201, upper

right contact of cam 1211, conductor 1212,
outer left front contact of relay 502, conduc-
tor 508, lower left and upper right contacts of

cam 1208, conductor 1403, outer left back con- -

80

tact of relay 1402, conductor 404 to ground at -

the contacts of relay 402. A circuit is also
established at this time for relay 1811 from
battery, left winding of relay 1311, conductor

~508 and thence to ground at the contacts of -

relay 404 as just traced. Relay 1811 operates
and locks over-its right winding and right
contact, inner left back contact of relay 1312,
conductor 1503, left.contacts of cam 1206, con-

ductor 1207, to ground-at the right contact of -

relay 1306, relay 1811 remaining operated

-until control ‘switch 1200 leaves position 7.

~Switch 1200 advances into position 4 re-
leasing relay 502 as it leaves position 3 and

1s advanced from position 4 into position. 6

85

90

95

over a circuit extending from battery, wind-

‘ing of magnet 1200, conductor 1218, inner

right front contact of relay 1500, conductor
1504, upper contacts of cam 1202 to ground
on_conductor 1303. Upon reaching position
6 with relay 1500 operated, relay 502 released
and relay 404 operated, a circuit is estab-

lished from ground over the contacts of re-.
lay 402, conductor 404, outer left back con-

tact of relay 1402, conductor 1403, upper
right and lower left contacts of cam 1208,
conductor 508, left back contact of relay 502,
conductor 1214, outer right front contact of
relay 1500, conductors 1215 and: 1212, upper
right contact of cam 1211, .contact of cam
1201 to battery through the winding of mag-
net 1200 advancing switch 1200 into position

7. Until the digits keyed by the operator are

all registered, relays 400, 401 and 402 remain
locked. in a circuit’ extending through the

‘windings of these relays, the contacts of re-

lay 400, conductor 405, the lower right and
‘upper left contacts of cam 1210, conductor

1216, right back contact of relay 901, con-
ductor 909 to ground at the left back contact
-of relay. 1404, or over conductor 1216, left
‘back contact of register 1405, conductor 1408,

left back contact of relay 711, conductor 723,

_conductor 909 to ground at the left back con-
et bt > Il 12UV tact of relay 1404, - - S
: for advancing control switch 1200 into posi-

tion 8. Upon reaching position 8 with the

When relay 1001 operated to remove bat—

‘tery through resistance 1002 from conductor
316, relay- 311 in the trunk circuit released;
.closing a circuit forrelay 302 extending from

battery, winding of relay 802, lower back con-*
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tact of relay 811, inner lower normal con-
tacts of relay 307, inner upper front contact
of relay 300, next to upper front contact of
relay 310 to ground at the upper contact of
relay 308. Relay 802 upon operating trans-
fers the tip and ring fundamental conductors
319 and 323 from commection to ground ab
the upper contacts of relay 310 to the tip and
ring outgoing conductors 324 and 525 of the
trunk circuit thereby extending the funda-
mental circuit from the sender to the con-
trol relay of the i ing selector in which
the truni circuit terminates, and at its upper
contact opens the initinl operating cireuit of
sleeve relny 304, With relay 300 operated,
the incoming tip conductor 826 of the trunk
circuit is extended over the upper back con-
tact of relay 807, lower front contact of re-
lay 306, brush 528 fo conduetor 329 and the
ring conductor 827 is extended cver the next
to inner front contact of velay 310, brush 331,
conductor 332, outer right back contact of
relay 406, inner right nermal contacts and
winding of relay 407, left back contact of
relay 408, outer left back contact of rel

406, conductor 409 to ground ot the i

left front contact of relay 1302.
conductor 327 is now extended over the rings
of jack 300 and plug 121, the lower alternate
contacts of relay 129, conductor 183, the up-
per normal contacts of reiay 217 to battery
through resistance 218. 407 1 the
sender operates, locking to battéry through
resistance 410 independently of battery sup-
plied through resistance 216 at the keyset,
and extending the tip conductor 329 over the

inner left back contact of relay 406, outer

Relay

the

left front contact of relay 407, in series

through the windings of relays 411, 412 and
418, over conductor 414 and the outer left
front contact of relay 505 to 24-volt battery,
and extending the 1ing conductor 332 over
the right back contact of relay 406, the inner
left front contact of relay 407, through
windings of relays 421, 4 ad 423
ductor 424 and the 1

e +1
e

over ¢con-

> eft front contact
of relay 505 to 24-volt batiery.
.
P Fa)

The connection of battery through the
windings of relays 411, 412 and 413 to the
tip conductor 329 and thence as traced over
conductor 326, tips of jack 300 and plug 121,
upper aiternate contacts of relay 1292, con-

ductor 132, upper normal contacts and
winding of relay 215 of the keyset circuit to

ground at the upper contact of relay 211,
operates relay 215 as an indication that the
sendler is ready to receive impulses from the
keyset. Relay 215 rates, locking over its
upper alternate contacts to battery through

nder the control of relay 211
and closes a civeu ground at the upper
contact of relay 211, upper back contact of

7}

.
per
Taw 01Q Tatean 2 olnx

reiay 218, lower et of relay 215 to bat-
Re-

) = i
tery through the wi of relay 217.

lay 217 upon operating connects 48-volt bat-

7

tery through resistance 219 and the lower
front contact of relay 217 to conductor 220
for supplying battery to key contacts of key-
set 214 and connects the keyset over its inner
lower front and upper alternate contacts and
conductors 182 and 133 to the tip and ring
conductors 329 and 332 as previously de-
scribed. Relay 215 also closes a circult ex-
tending from ground at the upper contact
of relay 211, upper back contact of relay
218, lower front contact of relay 215, lower
back contact of relay 218 to battery through
lamp 221. Lamp 221 lights as an indica-
tion that the sender is in condition to re-
ceive the digits of a line designation. .

Keying the called designation

It will be assumed that the operator in
order to establish a connection to the line 360,
the designation of which is 1379, depresses
the keys 222, 923, 224 and 225 in succession.
Upon the depression of key 222 to register
the thousands digit 1, ground on conductor
213 is connected through low resistance 226,

the contacts of key 222, conductor 227, thence &

as traced over the tip impulsing path to 24-
volt battery through the windings of im-
pulse relays 411, 412, and 418. Due to the
inclusion of the low resistance 226, sufficient
current flows to cperate both the sensitive
relay 413 and the marginal relay 412, but
polarized relay 411 does not receive current
in the proper direction through its winding
to cause its operation.

Relay 418 upon operating with transfer
relay 600 operated, establishes a circuit from
ground at its contact over conductor 413,
ieft back contacts of transfer relays 511 and
512, conductor 513, left back contact of trans-
fer relay 604, left front contact of transfer
relay 600 to battery through the winding of
transfer relay 605. Relay 605 operates and
locks in series with the winding of relay 602,

back contact of relay 606, left front con-
tacts of relay 605 to ground on conductor if:

1303, but relay 602 heing shunted as long as
) v A =) )
relay 418 remains operated, does not oper-
3 ) Ie . P
ate at this time. Relay 412 upon operating
closes a circuit extending from ground at

L

its contact over conductor 416, inner left con-

tact of relay 601, which it will be recalled
wasg operated in series with relay 600 to indi-
cate that the first digit is to be recorded on
the relays of the thousands register, to bat-

tery through the left winding of the thou- -

sands register relay 607. Relay 607 upon
operating locks over its right winding and
inner left front contact, conductor 1309 to
ground at the inner right front contact of
relay 1302. :
When the operator releases the depressed
key 222, relays 412 and 413 release, relay 413
opening the shunt arcund the winding of re-
lay 602 wheveupon relay 602 operates in the
locking circuit of relay 605, opening at its
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right contact the locking circuit of ‘relays
600-and 601 whereupon these relays release,
relay 601 disconnecting the operating circuits
of the relays of the thousands register from
the contacts of impulse relays 411, 412, 421
and 422, and relay 602 upon operating con-
necting the. contacts of these impulse relays
}:o the windings of the hundreds register re-
~ When the operator depresses key 223 to
register the hundreds digit 3; 48-volt battery

through low resistance 219 and conductor
220,.1s connected over the contacts of key 223,

conductor 227, thence as traced over the tip

? impulsing path to 24-volt battery. through

the windings of impulse relays 411, 412 and
413. The direction of current now flowing
through the windings of these relays is such

as to operate the polarized relay 411 and since

a low resistance has been included in the
impulsing: path, relays 412 and 413 also op-
erate. - Relay 413 upon operating with trans-
fer relay 600 released and transfer relay 605
operated; closes a circuit from ground as
traced to conductor 513, thence over the left

back contacts of relay 604 and 600, the right -

{ront contact of relay 605 to battery through
the winding of transfer relay 607. - Relay

- 30 607 operates and locks in series with the

winding of relay 606 over “conductor 608,
right contact of ‘relay 703, conductor 704,
left front contact of relay 607 to ground on
conductor 1303, but relay 606 being shunted
as long as relay 418 remains operated, does
not operate -at this ‘time.  Relay 412 upon
operating closes a circuit extending from
ground at its contact, over conductor 416,
inner left contact of relay 602 to-battery
through the right winding of hundreds regis-
ter relay 609. Relay 609 upon operating
locks over its left winding and inner left
front contact, conductor 611, winding of re-
lay 1003 to ground on conductor 1309. Re-
lay 411 upon operating closes a circuit ex-
tending from ground at its contact, over con-
ductor 417, next to inner left contact of re-

lay 602, right winding of register relay 610
to battery.- Relay 610 upon operating locks

over its left winding and inner left front
contact, conductor 611, winding of relay 1008

to oround on conductor 1309.

- When the operator releases debresSed key
228, relays 411, 412 and 418 release, relay 413

opening the shunt around the winding of re-
lay 606 whereupon relay 606 opérates in the
locking circuit of relay 607, opening at its
back contact the locking cireuit of relays 605

-and 602 whereupon these relays release, relay
602 disconnecting the operating circuits of the

relays of the hundreds register from the. con-

tacts-of impulse relays 411, 412, 421 and 422 -

and:relay 606 upon operating connecting the

-contacts of these impulse relays to the wind-
ings of the tens register relays. ‘

~ When: the -operator depresses key 924 to

1,897,083

number, 48-volt battery on conductor 220 is
connected through high resistance 229, left
contacts of key 224, conductor 227, thence as
traced over the tip impulsing path to 24-volt
battery through the windings of impulse re-
lays 411, 412 and 413. . The direction of cur-
rent now flowing through the windings of

,register the tens digit 7 of the wanted line

70

these relays is such as to operate the polarized

relay 411 and, since high resistance 229 has
been included in the impulsing path, mar-
ginal relay 412 does not operate, but relay 413
operates. Relay 413 upon operating with
transfer relay 605 now released and transfer
relay 607 operated, closes a circuit from
ground as traced to conductor 518, left back
contacts of relays 604 and 600, right back
contact of relay 605, right front contact of
relay 607, conductor 612, to battery through
the winding of transfer relay 705. Relay 705

operates and locks in series with the winding
of relay 703, right contact of relay 706, outer
left front contact of relay 705 to ground on -

75

80

conductor. 1303, but relay 703 being shunted. -

as long as relay 413 remains operated, does
not operate at this time. Relay 411 upon

90

operating ‘closes a circuit extending from

ground at its contact, over conductor 417,
next to inner left contact of relay 606 to bat-

tery through the right winding of relay 613

of the tens register. Relay 613 upon operat-
ing locks over its left winding and inner left
front contact to ground on conductor 1309.
At its right contacts key 224 closes a cir-
cuit from ground on conductor 218 through
low resistance 230, right contacts of key 224,
conductor 228 and thence as traced over the
ring impulsing. path to 24-volt battery
through the windings of impulse relays 421,

492 and 423. The current now flowing is not

in the proper direction to operate polarized -

relay 421, but since only low resistance 230
has been included in the impulsing path, both:
the sensitive relay 423 and marginal relay
422 operate. Relay 423 upon operating mere-
ly duplicates the function of relay 413 al-
ready described, and relay 422 connects
ground at its contact over conductor 418,
outer left contact of relay 606, conductor 614

to battery through the right winding of relay

1004 of the tens register. Relay 1004 upon
operating locks over its left winding and in-

100

105

110

115

ner left front contact to ground on conductor -

1309. . :

‘When the operator releases depressed key
224, impulse relays 411, 413, 492 and 423 re-
lease, relays 418 and 423 opening the shunt

120

around the winding of relay 708 whereupon

relay 703 operates 1n the locking circuit of

relay: 705, opening at its right contact the
locking circuit of relays 606 and 607 where-
upon. these latter relays release, relay 606

‘disconnecting the operating  circuits of the
‘relays of the tens register from the contacts -
~of the impulse relays, and relay ‘703 upon

125
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operating connecting the contacts of the im-
pulse relays to the windings of the units reg-
ister relays.

In response to the depression of key 225
for the units digit 9, 48-volt battery through
low resistance 219 over conductor 220, the
right contacts of key 225 and conductor 228,
is applied over the ring impulsing path to
24-velt battery through the windings of im-
pulse velays 421, 492 and 423. Due to the
connection of 48-volt battery through a low
resistance all three impulse relays respond.
Relay 423 upon operating connects ground at
its contact as previously traced, to conductor
513, left back contacts of transfer relays 604
and 600, right back contacts of transfer re-
lays 605 and 607, conductor 615, inner left
front contact of transfer relay 705 to bat-
tery through the winding of transfer relay
707. Relay 707 operates and locks through
the winding of relay 706, inner back contact
of relay 708, outer front contact of relay 707
to ground on conductor 1303, but relay 706
being shunted as long as relay 423 remains
operated, does not operate at this time. Re-
lay 421 upon operating closes a circuit ex-
tending from ground at its contact over con-
ductor 419, next to outer left contact of relay
703, conductor 709, right winding of umits
register relay 1102 to battery. Relay 1102
upon operating locks over its left winding,
inner left front contact, conductor 1810 to
ground at the inner left front contact of relay
1802. Relay 422 upon operating closes a cir-
cuit extending from ground at its contact
over conductor 418, outer left contact of re-
lay 703, conductor 710 to battery through the
right winding of units register relay 1108.
Relay 1103 operates and locks over its left
winding and inner left front contact to
ground on conductor 1310.

t its left contacts key 225 closes a circuit
from ground through low resistance 226, high
resistance 231, left contacts of key 225, con-
ductor 228, thence over the tip impulsing
path to 24-volt battery through the windings
of impulse relays 411, 412 and 413, but due
to the direction and strength of the current
flowing, only relay 418 operates duplicating
the function of impulse relay 428 already de-
scribed. :

When the operator releases the depressed
key 225, impulse relays 413, 421, 492 and 423
release, relays 413 and 423 opening the shunt
around the winding of velay 708 whereupon
relay 706 operates in the locking circuit of
relay 707, opening at its back contact the
Iocking circuit of relays 703 and 705 where-
upon these latter relays release, relay 703
disconnecting the operating circuits of the
relnys of the units register from the con-
tacts of the impulse relays, and relay 706
npon operating connecting the contacts of the
‘mpulse relays to the windings of the sta-
tions register relays.

9

Following the keying of the numerical des-
ignation the operator depresses the start key
232 which at its left contacts connects 48-
volt battery through low resistance 219 and
high resistance 229 and conductor 228 over

the ring impulsing path to 24-volt battery.
through the windings of impulse relays 421,

422 and 423. The direction of current flowing
is such as to operate polarized relay 421 and
is of sufficient strength to operate sensitive
relay 423, marginal relay 422 not operating.
Relay 423 at its contact connects ground to
conductor 615, as previously traced, thence
over the inner left back contact of transfer
relay 705, strap 716, inner front contact
of relay 707, strap 717 to battery through
the winding of transfer relay 711 which
operates and locks through the winding of
relay 708, the left front contact of relay 711
to ground on conductor 1303, but relay 708
being shunted as long as relay 423 remains
operated does not operate. Relay 421 closes
an obvious circuit for relay 420 and closes a
circuit from ground over conductor 419, the
next to outer left contact of relay 706, con-
ductor 712 to battery through the right wind-
ing of stations register relay 1104. Relay
1104 upon operating locks over its left wind-
ing and inner left front contact to ground
on conductor 1810 and, at its outer contact
closes an obvious circuit for register relay
1105, At its right comtacts start key 282
closes a circuit from ground on conductor
213 over low resistance 230, conductor 227,
thence over the tip impulsing path to 24-volt
battery through the windings of impulse re-
lays 411, 412 and 413. The direction of cur-
rent flowing is not such as to permit polarized
relay 411 to operate, but due to the current
strength both sensitive relay 418 and mar-
ginal relay 412 operate. Relay 418 upon op-
erating duplicates the function of relay 423.
Relay 412 upon operating closes an obvious
circuit for relay 425 over the front contact
of relay 420, relay 425 locking to ground on
conductor 1808. Relay 412. also closes a cir-
cuit from ground over conductor 416, inner
left contact of relay 706 to battery through
the left winding of relay 713. Relay 718 op-
erates and locks over its right winding and
inner left front contact to ground on con-
ductor 1310 and extends its holding ground
over conductor 714, middle front contact of
register relay 1104, conductor 1106 to bat-
tery through the winding of relay 715, there-
by operating relay 715,

Following the release of the start key 232
impulse relays 421, 423, 412 and 413 release,
relay 421 in turn releasing relay 420 which
at its back contact connects ground from
conductor 1303 over the front contact of
relay 425, back contact of relay 420, con-
ductor 426 to battery through the winding
of start relay 901. Relays 413 and 423 upon
releasing, remove the shunt from the wind-
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ing of relay 708 which now operatés in the

2 holding ¢ircuit of relay 711 ‘opening-at its:

- . inner right back contact the holding circuit

.ot relays 706 and 707-which nowrelease. - Had .
"5 the operator keyed a numierical designation,

. having a valué over 9999; or a numerical des-
- igmnation followed by a station letter, thenthe
fifth digit would have been: keyed on :the

- keyset 214 and the start Key would then have’.
10 been operated.”.In that case relays of the sta- .

.. tions ‘Tegister would have been operated. in:

“accordance with the fifth digit keyed and

- then the operation‘of the start key 232 would
.- operate start-relay 901 in the manner de-
15 seribed, © L L R

. In an exchange area where there are only

four and ‘seven digit numbers, that is, num-

~bers either iuvolving four digit numerical

- .- digits, or -involving three-code digits and
20 four numerical digits, the start key 232 may

" be omitted ‘from the operator’s position:-cir-

- _cuit and in Fig. 7 of the sender the strapping

“indicated at 716, 717 and 718 may-be opened:
—.-and the strapping indicated at 719, 720, 721 -

25 and. 722 closed. Under this condition when
“transfer relay 707 operates in response’to the
*“keying of the units digit; it locks through
. the winding of relay 706 over strap 721 and
_... the outer left contacts of relay 707 and closes
30 a circuit from ground on conductor 1303,
~strap 719, inner contact of relay 707, strap

- %20, windings of relays 708 and 711 to bat-

tery thereby causing the operation of relays:

- ..708and 711, "Atthe end of keying of the units
‘35 digit relay 706 operates in the manner previ-
ously described. The operation of relay 708

- because of the presence of strap 721 around

its inner contact does not releasé relays 706 -

+.: and 707, - Relays 703 and 705, however, re-
.40 lease upon the operation of relay 706 asprevi-
ously: described. - With relay 707 operated

- and relay 705 released, the circuit of start
relay 901 is’ closed over conductors 426 and
... 427, strap 722, right back contact ‘of relay
‘45
--on conductor 1303. : ‘
- ““When the start relay 901 operates under
- either of the conditions above outlined with

.~ relay 1001 operated, a circuit is established
50. from battery, winding-of relay -406, inner
right normal contacts of relay 408, conductor

498, outer left-front- contact ‘of relay 901,

~ conductor 908 to ground at the inner right

55 : ‘
" battery through resistance 429 over its outer

right front contact to the ring impulsing path

.~ and 48-volt battery through the winding of
. : marginal relay 408 over its inner left front
60 contact to the tip impulsing path, these puls-

ing paths being connected respectively at the .

- keyset circuit through the windings of polar-
ized relays 233 and 234 to 24-volt battery.
Relay 408 being marginal does not operate,

85 but polarized relays 233 and 234 both operate

705, left front contact of relay 707 to ground

- front contact of .relay 1001.~ Relay 406 op-
efates, releasing relay 407, connects 48-volt.

1,807,088

and ‘close an’ obv1ous01rcu1tforrelay235 T

which locks to ground at tlie upper contact -

of relay 211 and connects ground over its

upper ‘contact to the tip impulsing path .

whereby marginal relay 408 in the sender -

operates-and locks over its inner right front .~
contact to ground on conductor 428 and opens:-
the circuit of relay 406 .which releases. Relay =

406-upon releasing. opens the operating cir-.
cuits of relays 233 ‘and 234, relay 233 now:
releasing, but relay 284 being held operated -

by relay 235. “Relay 238 upon releasing closes
a circuit from ‘ground -at its back contact,

(T

lower. front contact of relay 285, winding of -. .

‘relay 209 to battery. Relay 209 operates and

opens the circuit of relay 208 which upon

releasing in turn releasés relay 211. Relay-

80

211 upon releasing in turn releases relays

235, 234, 209, 215 and 217 and extinguishes

lamps 212 and :221. " Relay 211 upon releas-.
‘ing also releases relay 122-1n the cord circuit.

85

The operator’s keyset circuit is now in normal

condition.

- If the ()pér'atof'"disrégafds"' tﬁe?bpiib:t lamp

221 and starts keying ‘a designation before

operated” from the sender, a circuit will be
closed for relay 218 from'battery through

90

‘the sender is attached and relay 217 has been

its winding, inner lower back contact of relay . .

217,. conductor 227 to ground on conductor

95 -

218 through contacts of any operated keys .

of thé keyset 214. Relay 218 upon operating.

locks over the left contacts of key 206, upper

front contact of relay 218 to ground at the
-upper contact of relay 211 and at its lower

front contact connects lardp 221 in a flashing

100

circuit with interrupter 286. To prepare the
keyset for use, the operator must depress key

206 to reléase relay 218, . o
Returning to the operation of the sender

it will be recalled that in response to the key-

ing of the designation 1879 and the start com-

705

bination, relay 607 of the thousands register,

relays 609 and 610 of the hundreds register, ..

relays 618 and 1004 of the tens register, relays

"1102 and 1108 of the units register and start
‘relay 901 were operated. With selection con-

110

trol switch.1200 in position 7, a circuit is ‘

closed for' operating relay 1005 extending s

from. battery, winding of relay 1005, inner

left back contact of class relay 1006, conduc- - .

tor 1007, upper-left contact of cam 1217 to

ground at cam:1204. . 'With relay 1005 op--

erated; as soon as the thousandsregister relay . .

ring the thousands digit registration to relay

-1506. - This ~circuit  extends from battery.
‘through winding’ of relay 1506, conductor

1507, outer left front contact of relay 1005,
conductor 1008, innér left front contact of

607 operates a circuit is closed for transfer- 120

125

thousands register relay 607 to ground on -
conductor 1309. .If the thousands digit were

9 with register relay 616 operated, relay 1407 -

of the district brush register which also serves

as an incoming brush register would be op-

130
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erated over a circuit through its right wind-
ing, conductor 1408, inner Teft front contact
of relay 1005, conductor 1009, inner left front
contact of register relay 616 to ground on
conductor 1309. TIf the thousands digit were
8 with register 1 eh;s 607 and 616 operated,
relays 1506 and 1407 would both be opers ated
over the circuit traced. In a similar manner
relays of the district brush register and relay
1506 would be operated as follows to register
the thousands Qloits 4 t0 9 inclusive: Thou-
sands register 1ehy 1010 being operated for
digit 4 would operate relay 1409; thousands
register relay 1011 being operated for digit
5 would operate relay AIO, thousands reg-
ister relays 607 and 1011 being operated for
digit 6 would opelabe relays 1006 and 1410;
thousands register relays 616 and 1011 bemv
operated for chglt 7 would operate relays 1407
and 1410; thousands register relays 607, 616
and 1011 being operated for digit 8 would
operate relays 1506, 1407 and 1410 and thou-
sands register relays 1010 and 1011 being op—
emted for digit 9 would operate relays 1409
and 1410. If the thousfmds digit were zero
none ot the relays 1506, 1407, 1409 and 1410
would be operated. The remaining registra- 1
tions on the hundreds, tens and units register
relays are not transferred.

Incoming trunk test

With start relay 901 operated, or relay 711
operated, the locking circuit of relays 400,
401 and 402 is onwed and these relays rele‘xse
relay 401 cTosmo the fundamental circuit ex-
tending to the Inceming selector 330 for test-
ing the incoming trunk. Since for a call of
t 1e class ass uned, relays 1405, 1411, 1412 and

1420 of the class register and class relay 1006
are not operated and relays 1413 to 1417 of
the compensating resistance register have not
been set, the fundamental circuit may be
traced from battery, through the control re-
lay (not shown) of the incoming selector,
over the tip trunk conductor 324, lower front
contact of relay 302, brush 317, conductor
319, left back contact of relay 1313 outer left
back contact of relay 1312, conductor 1314 4,
right contacts of cam 1219, conductor 1220,
outer left back contact of relay 1006, con-
ductor 1012, resistance 1218, lower left and
upper right contacts of cam 1221, conductor
1292, back contact of compensating lesistance
relay 1417, conductor 1418, \“mchno of trunk
test relay 1344, (*onductm 1316, back contact
of counting relay 401, conductor 430, left
winding of overflow 1elf\y 1317, conductor
1318, upper contacts of cam 12 23 conductor
1224, back contacts of compensulno resist-

ance relays 1415 and 1416, conductor 1419,
right contacts of cam 220 conductor 1226
ngh‘ back contact of leias 1513, conductor
323 , brush 338, upper front contact of relay
309 ring trunk conductor 325 to ground at
the incoming selector 330.

conductor

11

Relay 1344 operates in this circuit if the
trunk isin operative condition, but relay 1817
does not operate. Relay 1344 causes the op-
eration of relays 1319 and 1820, relay 1320
locking over conductor 1321 to ground over

he lower right contact of cam 1927 and the
lower left contact of cam 1204 until control
switch 1200 leaves position 9, and closing a
circuit for relay 1312 extending from battery,
winding of rehy 1312, conductor 1322, right
back contact of rela y 1006 conductor 1013

right back contact of rel ay 1420, conductor

1491, left COPt(leS of cam 1228 conductor
i2 29 outer right front contact of re?ay 1320,
to 01ou 1d on conductor 1303. Relay 1312
upon operating establishes s new fundamen-
tal circuit traceable as Drev-ouﬂy described
from the tip trunk conductor £ 94, to.the outer
left front contact of relay 1312 thence over
1323, right contacts of cam 1230,
conductor 1231, winding of stepping relay
1315, conductor 1316, back contact of count-
ing re’mv 401, conductor 430, left winding of
overflow rei‘wy 1317, conduct or 1318, thence as
traced to the ring trunk conductor 825, Tt
will thus be noted that the  operation of relay

1312 s eﬁccvve at thig time to remove the
trunk test relay 1344 and resistance 1218 from
dle fundamental circuit thereby reducing
the resistance of the circuit to such a degree
as to cause the operation cf the control relay
of incoming selector 330 and the operation of
stepping relay 1315 of the sender. Polarized
overflow relay 1317 does
in the proper direction to operate at this time.
Relay 1344 now releases followed by the re-
lease of relay 1319. Relay 1312 upon oper-
ating also releases relay 1311 Wlﬂcn at its left
back contact shunts the left winding of over-
flow relay 1817 by the resistance 1324, The
sender is now in condition for controlling the
incoming selector in- its brush se election
movement.

Incoming brush selection

In response to the operation of the control
rehy of the i incoming selector, thebrushshaft
of the incoming selector is driven up Wardly
m a brush se1ect10n movement, causmo the in-

termittent application of a shunting 01ound
to the tip conductor of the fundamental cir-

cuit in the well known manner for infermit-
tently shunting down the stepping relay 1315
of the sender. ~ At the sender upon the initial
oremuon of relay 1315 with nouve of the dis-
trict brush register relays 1407, 1409 and 1410

operated, but with velay 1506 opermed to reg-

ister the fact that an incoming selector bru:h
sc’f shouid be selected in accordance with the
registered thousands digit 1, a circuif is es-
tablished from ground at cam 1204, lower
right comucf of cam 1217, conductor 1233,
contact of pulsing relay 1315, conductor 1234,
lower left and right contacts of cam 1235, con-
ductor 1236, outer right back contact of relay
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1404, conductor 1492, ri'ght",cdnl‘cé,bts of cam

1237, conductor 1288,1eft back contact of reg-

~ister relay 1410, outer right back ‘contact of

Sy

10

relay 1409, left back contact of relay 1407,
conductor 1423, left contacts of cam 1239, con-
ductor 1240, winding of the No. 0 counting

-relay 400-to battery. ~ Relay 400 operatesand

locks through the windings of:counting re-

- lays 401 and 402 in parallel; conductor 405,

outer right front contact.of relay 1312; con-

duictor 1325; upper right and: lower left con-:

| “tacts of cam 1204 to.ground, but relays 401
-~ and 402 do not.operate in this locking circuit

“15

~ pulsing relay 1315. ‘When relay 1315 re-
- leases due to the coniection of ground to the

~being shunted by ground over- the circuit -

previously ‘traced through the' contacts of

'~ tip: fundamental conductor as the incoming

20

25

brush shaft reaches a position to select the

first brush set thereof, relays 401 and 402 op-.
‘erate, relay 401 opening the fundamental cir-

cuit to release the incoming selector control

relay to arrest further brush selection move-

ment and relay 402 advancing the selection
control switch 1200 out of position 7 into po-
sition 9." This circuit may be traced from

battery, ‘winding 'of magnet 1200, .conductor -

- 1213, inner left front contact of relay: 1312,

30

conductor 1326, right contacts: of cam 1208,

) conductor 1408, left back contact of relay

1402, conductor 404 to ground at the contact

of relay 402.. ‘When . sequence switch 1200

35

~leaves position 714, the locking:circuit of-

counting relays 400,401 and 402 is opened at

the upper right contact of cam 1204 snd the
counting relays release. As sequence switch.

- 1200 leaves position 8, the ¢ircuit of relay 1312

- is ‘opened at:the upper left contact of cam.

40

1228:and relay 1312 releases. -~ .
‘ Incoming group. ‘éeilichtz'obn: -

. With dounting_rélay»émﬂand‘i'elay’131‘2,ré'-

“leased the fundamental cireuit exténds from

L. 45

the trunk conductor 324;as previously traced,
to the outer left back contact of relay 1312,
~conductor 1314, right contacts of cam 1219,

conductor 1220, outer left back contact of re-

~ lay 1006, conductor 1012, lower left and upper

50

- The control relay of the incoming selector -
f1:1

60

ing tripped in the well known manner during -
.the initial portion. of this movement and
-shunting ground being connected to the fun-
damental tip conductor from the group com- -

85

right contacts of cam 1230, conductor 1231,
winding of stepping relay 1815, thence as

traced through the left winding of overflow
relay 1317 to the ring trunk’conductor 325.

and stepping relay 1315 of the sender operate,
but overflow relay 1817 does not receive cui-

lector brush shaft upwardly in a group-se-
lection movement, the first set of brushes be-

1,807,083

‘mutator segments to ‘intermittently release
the sender stepping relay 1815. .~ . = =
-Stepping relay 1815 upon operating with

relay 1506 and. hundreds register relays.609

and- 610 operated in -accordance with the

thousands digit 1 and hundreds digit:8, a

circuit is established from ground. at-cam

1204; upper right contact of cam 1217, con= -

ductor 1234, contact of stepping relay 1315; .
~conductor 1233, upper contacts of cam 1235, !

conductor 1236, outer right-back contact of -

relay 1404, conductor 1422, lower right con-

-tact ‘of ‘cam 1237, upper right:contact-of

cam-1232, conductor 1241, outer right. front
contact of relay:1506, conductor 1508, inner:

80.

‘right back ‘contact. of relay 1410, conductor

1424; outer:left back contact of hundreds
register .relay 1014, conductor 1015, lower
back contact of the: No. 2. counting relay 431,

winding of the No. 2 counting relay 432 to

“battery on' conductor 702. - Counting relay

"432 operates closing a locking circuit .for -
itself through its winding, the winding of .

the No. 2’ counting relay 431, front contact
of .relay 432, conductor 405 to ground over
the lower contacts of cam 1209, but relay
431 ‘being shunted does not operate until
stepping relay: 1815 deenergizes as -the in-
‘coming - selector brush shaft approaches the

first group selection position. When relay 431

operates 1t extends ¢onductor 1015 over its

front contact, the back contact of the No. 1’

counting relay 433 to battery .through the
winding of the No. 1 counting relay 434, relay

434 operating upon the next energization,:

of stepping relay 1315 and locking through,

85

90

95

100

the winding of counting relay 438, the front.

-contact-of ‘relay 434, conductor 436, lower
left contact of cam 1217 to-ground.at cam

1204 ‘On the next-deenergization of step-.

ping " relay 1315, counting relay: 433 op-

105

erates extending conductor 1015 over the -
front contacts of relays 481 and 433, conduc-

tors 435 and 1493, left contacts of cam 1239,

conductor 1240 to battery through the wind-

ing of the No. 0" counting relay 400. On
the next. energization of relay 1315; relay

110

400" operates locking through the windings |

of :relays 401 and 402 which. latter relays .
operate upon the next deenergization of re-

15

lay 1315, relay 401 6pening the fundamental- -

‘control circuit to arrest'the incoming selec:

tor in position for hunting in the third group -

accessible to the selected first set of brushes
and:relay 402 closing a circuit to-adyance
" rent in the proper direction tooperate at thisA,: sequence switch 121(,)0'-011# Of po $1t10n 9 b‘i:mto’ :
. time. . The control relay of the incoming se- .
lector is now instraumental in driving thé se-

position 11, .
1200 may be traced from ground at the con-
tact of relay 402; over conductor 404, left
back contact of relay 1402, conductor 1403,

120

-The circuit for advancing sequence switch

125

upper contacts of ‘cam 1208 to battery

through the winding of magnet 1200.
As._sequence switch 1200 leaves positions 9

and 914, the locking circuits of the ‘operatekki‘: 130
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counting relays are opened at the lower left
contacts of cams 1217 and 1209, relay 401
upon releasing again closing the fundamental
circuit,  As sequence switch 1200 passes
through position 10, the fundamental loop in
the sender is closed as previously traced from
conductor 819, left back contact of relay
1313, outer left back contact of relay 1812,
conductor 1314, right contacts of cam 1219,
conductor 1220, outer left back contact of
relay 1006, conductor 1012, resistance 1218;
lower contacts of cam 1221, resistance of 1242,
conductor 1226, right back contact of relay
1313 to conductor 323 thereby establishing a
high resistance discharge path for the cable
extending to the incoming selector. When
sequence switch 1200 reaches position 11,
the high resistance discharge path is opened
at the sender and the same fundamental loop
as employed for incoming group selection is
established at the sender through the wind-
ings of the sender stepping relay 1815 and
overflow relay 1317. Following the comple-
tion of group selection the incoming selector
hunts for and connects with an idle final
selector in the well known manner.

Final brush selection

The sender stepping relay 1315 now oper-
ates preparatory to controlling final selector
brush selection. In the well known manner,
he brush shaft of the final selector is now
advanced in a brush selection movement
transmitéing impulses for intermittently
shunting the sender stepping relay 1315.
Upon the first energization of relay 1815
over the fundamental circuit with hundreds
register relayvs 609 and 610 operated as de-
seribed to register the hundreds digit 3, a
circuit is established from ground at cam
1204, upper right contact of cam 1217, con-
ductor 1234, contact of relay 1315, conductor
1283, upper contacts of cam 1285, conductor
1236, outer right back contact of relay 1404,
conductor 1422, lower right and upper left
contacts of cam 1237, conductor 1243, left
back contact of hundreds register relay 1016,
conductor 1017, cuter left front contact of
register relay 610, outer left front contact of
register relay 609, conductor 617, back con-
tact of the No. 3’ counting relay 437, winding
of the No. 8 counting relay 438 to battery
on conductor 702. Relay 438 operates and
locks in series with relay 437 over the front
contact of relay 438, conductor 436, lower left
contact of cam 1217 to ground at cam 1204,
but relay 487 being shunted does not operate.
Upon the first deenergization of stepping
relay 1315 in response to the first shunting
impulse applied from the final selector, relay
437 energizes and tramsfers conductor 617
over the front contact of relay 437, back con-
tact of the No. 2’ counting relay 431 to bat-

ery through the winding of the No. 2 count-
ing relay 432. Upon the next energization

13

of relay 1315, relay 432 operates and locks
in geries with relay 431. Upon the next de-
energization of relay 1315 relay 481 operates.
In a similar manner the counting relays 433
and 434 operate in response to the next ener-
gization and release of stepping relay 1815.
When relay 433 operates, 1t extends control
conductor 617 over its front contact, con-
ductors 435 and 1423, left contacts of cam
1289, conductor 1240, winding of the No. 0
counting relay 400 to battery. Relays 400,
401-and 402 now operate in the manner pre-
viously described. When relay 401 operates,
the fundamental circuit is opened to arrest
the further brush selection movemerit of the
final selector and when relay 402 operates, a
ircuit is established for advancing sequence
switch 1200 out of position 11 into position
13. The final selector has now been posi-
tioned preparatory to tripping the fourth
set of its brushes.

Final tens selection

The circuit for advancing sequence switch
1200 into position 13 may be traced from
ground at the contact of relay 402, over con-
ductor 404, left back contact of relay 1402,
conductor 1403, upper contacts of cam 1208
to battery through the winding of magnet
1200.  As sequence switch 1200 leaves posi-
tions 11 and 1114, the locking circuits of the
operated counting relays are opened at the
lower left contacts of cams 1217 and 1209.
WWhen sequence switch 1200 reaches position
13 the fundamental circuit employed for
final brush selection is again established, re-
lay 1315 again operates and the final selector
is, in the well known manner, advanced in
a group or tens selection movement, the
selected fourth set of brushes being tripped
during the initial portion of this movement.

As the final selector brush shaft advances.

from group te group, shunting impulses are
transmitted for intermittently operating the
sender stepping relay 1315.

Upon the first energization of relay 1315
with tens register relays 613 and 1004 oper-
ated, as described, to vegister the tens digit 7,
a circult is established from ground at cam
1204, upper right contact of cam 1217, con-
ductor 1234, contact of stepping relay 1315,
conductor 1233, upper contacts of cam 1235,
conductor 1236, outer right back contact of
relay 1404, conductor 1422, lower right con-
tact of cam 1237, lower left contact of cam
1232, conductor 1244, left back contact of
tens register relay 1018, conductor 1019, left
front contact of register relay 618, outer left
back contact of register relay 618, conductor
1015, back contact of the. No. 2’ counting
relay 431, winding of the No. 2 counting
relay 432 to battery on conductor 702. In
response to the intermittent operation of re-

lay 1815, counting relays 432, 431, 434 and 433

operate successively, relay 433 upon operat-
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'ing eit’éndihg. the céuntihg.i'élay control con-
ductor-1015 over the front contacts of relays

431 and 433, conductors 435 and 1423, upper

- left contact of cam 1239, upper right" con-
5

front contact of tens register relay 1004, con-
‘duetor 1020, back: contact. of the No. 9’

counting relay 439 to battery through'the
winding of the No.'9 counting relay 440. In-
10" response to the further intermittent opera- .
- ‘tion of stepping relay 1315, counting relays:
440, 439, 442, 441, 444,443,446, 445, 448, 447,
400,401 and 402 operate in succession. When -
relay 401 operates the fundamental circuit is-

15 opened to arrest the final selector brush shaft

~group of the brush-bank'in which subscriber’s

‘line 360 terminates” and relay 402 closes &

-20: circuit- for advancing sequence switch 1200
. out of position 18 info position 15. . -
. Finalunits selection

404; 1eft back contact.of relay.1402;:conduc-

" tor 1408, upper, contacts of cam 1208 to bat-
.. tery-through the: winding of magnet 1200.:
©300As sequence switch 1200 leaves position” 13
- and 184 the locking circuits of the operated:
.. counting relays are opened’ at the lower left:

- contacts. of cams 1217 ‘and 1209.. :When se:.
-~ . quence ‘switch- 1200 reaches* position 15 the:
.35 fundamental circuit is again established, re-

lay-1815 again operates and the final selector
is, in the 'well known manner, advanced'in a

terminal- or -units selection movement. "As’

~ - ‘thé brush shaft: advances from:terminal po-

~ 407gitjon to terminal ‘position-shunting impulses.
are transmitted: for intermittently operating

- the sender stepping relay 1315,

. Upon the-first energization

* - at.cam 1204, upper right contact of cam 1217,

- ‘conductor 1284, contact of relay 1315; con--
- = ductor 1238, upper contacts of cam 1235, con-

807 quetor 1286, outer right back contact of relay
1404, conductor 1422, lower right:contact of
Ceam:1237, lower right.contact of cam 1232,

conductor: 1247, outer left front contact of-
o _units register.-relay 1102;" conductor 1107,

95 hack. contact of the No. 4’ counting relay 449,

. winding of the No. .4 counting:relay 450 to.
" battery-on conductor 702.. In response to the.
intermittent.operation of stepping relay. 1315,

counting relays 450, 449, 438, 437, 439, 431,
- 60.:434:and 438 operate in succession, relay 433

- tacts of relays 449, 437, 431 and 433, conduc--

.- tors 435 and 1423, upper left contact of cam
. 99-1239, Jower v.~.1e£t4;jc_o;1ﬁagt;§ of cam :1245; con-

tact of cam 1245, conductor 1246, outer left -

L 1 ‘of relay- 1315.
- with-the units register relays 1102 and 1108
.= %operated, as described, to register the units:
- odigit 9,-a circuit . is: established. from ground

1,807,083

‘ductor 1248, outer Teft front contact of units

register Telay 1103, conductor 1020, back con-
tact of the No. 9” counting relay 439 to bat-
tery through the winding of the No. 9. count-
ing relay 440. In response to the further in:
termittent operation-of stepping relay 1315,

_counting. relays 440, 439, 449, 441, 444, 443,
446,445, 448, 447,-400; 401 and 402 operate

in snccession.” When relay 401 operates the
fundamental”circuit -is opened to arrest the

70

75

final selector brush shaft with the brushes.of -

the fourth brush set in engagement with ter-
minal 1379 of the desired line 360 and relay.
402 closes the previously traced circuit. for

7 t _advancing sequence switch 1200 out of posi-
with its fourth set of brushes in position to -
advance: over the terminals:of ithe eighth

tion 15 into position 17.. As’sequence switch
1200 leaves positions 15 and 151/, the locking'

- circuits. of the operated counting relays are
-opened -at the lower: left contacts of cams

1217 and - 1209. - In_ position 17 the funda-

- -mental -circuit-is "again - closed through the
- winding -of the sender stepping relay- 1815
ST L i -~ and the left winding of overflow relay 1317..
-~ ":The cireuit. for advancing sequence switch
2521200 irto- position-15 may. be traced from

ground at the contact of relay 402, conductor-

- Following the: completion of final units
selection; the sequence:switch of the-incom-
ing selector advances in the well known man-

:ner reversing-the connection of battery and

80

85

90

ground to the conductors 819-and 323 of the

fundamental. circuit and, upon finding the

“fundamental- circuit- closed at the sender

through- the ‘back contact of counting relay:
401, further advances cutting off the reversed

stepping relay 1315 .and. the operation: of:

:polarized .overflow relay 1317 which locks:

from:battery through-its right winding, con-
ductor 1327, upper left and lower right con--
tacts of cam 1249, conductor 1250 to ground
at- the:front contact of relay. 1817. At its

95

.battery.. - At the sender the momentary:re- :
-versal of battery causes the operation of

100 .

[

05

front contact relay 1817 also establishes a.cir-

cuit- extending over conductor 1250, right.

tery through the winding of relay 1402.- Re-
lay 1402 -at .its back contact opens the. cir-
cuit over which operating ground was sup--

contacts of cam: 1249, conductor: 125170 bat- .

110

plied: to contacts: of: the register- relays for

:operating the counting relays and with step- -
ping relay-1315-operated, closes a circuit for .
-operating the No. 0 counting relay 400. The

circuit of relay 400 may be traced. from bat-.
tery;. winding - of-relay.400, conductor 1240,
middle front contact of relay 1402, conductor-

1233,-contact of stepping relay.1815, conduc-:

15

—

1236, upper contacts of cam 1235, conductor

i20

tor 1234, upper right contact of cam 1217-to. -

‘ground at cam 1204, As soon as the reversed

battery is disconnected at the incoming se- =

lector relay 1315 releases and counting. re-

“lays 401 and 402-lock in series with the wind-
- upon operating extending the counting relay-
"~ reotitrol conductor, 1107 over the front con-:

ing of relay 400 over the front contact of re-

foud
Nl
(28

lay 400, conductor 405, to ground over the. -

lower contacts.of cam 1209. Tn the eventthat -

relay 1315 does not remain operated long
enotigh to permit counting relay 400-to oper-
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ate alternative operating circuit for relays
400, 401 and 402 in series is established over
conductor 408, inner front contact of relay
1402, conductor 1425, right contacts of cam
252, conductor 1253 to ground at the inner
right front contact of relay 1802. Relay 401
upon operating opens the fundamental cir-
cuit and relay 402 upon operating closes a
circuit for operating relay 1313.

The circuit of relay 1818 may be traced
from ground at the front contact of relay 402,
conductor 404, outer left front contact of re-
lay 1402, conductor 1426 to battery through
the winding of relay 1813. Relay 1313 upon
operating closes a circuit for relay 1828 over
the front contact of relay 1804, conductor
1329, upper left and lower right contacts of
cam 1245, conductor 1403 to ground at the
inner left front contact of relay 1313. With
relay 1328 operated, the fundamental tip
conductor 819 is connected through 500 ohm
resistance 1330, the front contact of relay 1328
to the ring conductor 323 of the fundamental
circuit thus simulating the trunk closure
which is usually made when a district selector
is employed in an established connection.

‘his cireuit is maintained until the funda-
mental circuit is opened at the trunk cir-

cuit of Fig. 8. Relay 1328 upon operating.

also extends its operating ground to battery
through the winding of relay 1305 which
locks over its left front contact to ground on
conductor 1303, locking relay 1328 operated,
and opening the circuit of relay 1804 which
releases, With relay 1305 operated and relay
1304 released, ground on conductor 1303 is
extended over the left front contacts of re-
lays 1805 and 1828, normal contacts of relay
1304, right front contact of relay 1805, right
back contact of relay 1831, conductor 1332, to
battery through the winding of relay 910.
Relay 910 upon operating locks over its right
contact to ground on conductor 1303 and at
its left back contact opens thé shunt around
the high resistance left winding of relay 500.
The current now flowing from ground
through the windings of relay 500, conduc-
tor 321, brush 320, contact 334 of relay 310
to battery in parallel through the windings
of sensitive relay 306 and marginal relay 312
is not of sufficient strength to maintain re-
lay 306 operated and it releases.

Relay 306 upon releasing closes a circuit
extending from battery, winding of cut-
through relay 807, inner lower front contact
of relay 302, upper back contact of relay 312,
upper back contact of relay 306, next to up-
per front contact of relay 310 to ground at
the upper contact of relay 308. Relay 307
upon operating locks over its lower front
contact, upper back contact of relay 811, in-
ner lower back contact of relay 812 to ground
at the upper contact of relay 808, closes the
tip and ring trunk conductors 826 and 327
through. to the trunk conductors 824 and 825

15

extending to the incoming selector 330 for
establishing a talking path from the cord
circuit of Fig. 1 to the called line 360 and
opens the circuits of relays 802 and 310. Re-
lays 302 and 310 upon releasing open the con-
nections over brushes of switch 850 to the
sender for starting the release of the sender.

When the circuit previously traced over
brush 320 and conductor 321 through the
windings of relay 500 is opened, relay 500
releases in turn releasing relays 700 and 1302.
Relay 1802 upon releasing disconnects off-
normal ground from conductor 1308 and re-
lay 700 disconnects off-normal battery from
conductor 702 whercupon all operated relays
of the sender release. At its back contact
relay 700 closes a circuit from ground over
conductor 724, upper left contact of cam 1211,
contact of cam 1201 to battery through the
winding of magnet 1200 thus advancing se-
quence switch 1200 into normal position.
All operated apparatus of the sender is now
in normal condition.

The talking circuit from the incoming se-
lector 330 may be traced over conductor 824,
upper front contact of relay 807, conductor
326, tips of Jack 300 and plug 121, upper nor-
mal contacts of relay 122 which released
when the operator’s keyset was released fol-
lowing completion of keying, inner upper
front contact of relay 128, upper right wind-
ing of repeating coil 113, upper back con-
tact of relay 127, upper front contact of re-
lay 123, winding of polarized supervisory
relay 134, lower back contact of relay 197,
lower right winding of repeating coil 113,
inner lower front contact of relay 123, lower
normal contacts of relay 122, rings of piug
121 and jack 300, conductor 827, inner upper
front contact of relay 807, conductor 825 to
the incoming selector. When the called sub-
scriber answers current flowing over thig
talking path from the incoming selector is
reversed in the well known manner thereby
causing the operation of polarized relay 134.
Relay 184 causes the operation of relay 130
over an obvious circuit which in turn at its
upper back contact opens the circuit of call-
ing supervisory lamp 129.

Upon the termination of the conversation,
the calling and called subscribers restore their
receivers to the switchhooks thereby releasing
the answering supervisory relay 107 and the
calling supervisory relay 184 whereupon ‘he
lamps 105 and 129 light as disconnect signals.
The operator upon noting the lighted lamps
withdraws the plugs 101 and 121, releasing
the operated relays of the cord cireuit, extin-
guishing lamps 105 and 129 and opening the
talking circuit to the incoming selector 330.
The incoming and final selectors now res'ore.
The withdrawal of plug 121 also opens the
circuit of sleeve relay 804 of the trunk civeuit
which releases in turn releasing relays 303
and 308. Relay 308 in turn releases relay

70

75

80

85

90

95

100

105

110

115

120

130




.now in normal condmen, the switch 350 re-
-~ maining in the’position to: which it svas set’

16
307. - All ‘1pparatus of -the trunk circuit is

in estqbllshmc the cornectlon to the sender.

n rOonnectwn to trunk ternis natmg in o dzstam

10

15

* conmect with an idle sender:.
‘upon_ its association with the trunk,-relays

20

‘ f‘opemte as- prevmusly descrlbed Vhﬁh relay
310 in the trunk operated; a- circit is closed” f
from ground-at the upper front- contact of
: rels,y 310 strap 335, inner upper back contact
of relay 002 brush ‘838, conductor 823, outer

25

’ oﬁoe seleotor

It W111 now v be ussumed that the opemtor
conrects with a trunk of a group terminating
in a dle‘t‘_lb office selector. 7
be identical with the trunk of Fig. 8 except
that ihe strapme‘ 335 to. the. inner upper
back contact ot relay 802 will be connected

tact of relay 302 will be omitted: Upon:the

manner previously descrlbed toshunt for and
In the sender

500, 700, 1802; 1001, 1300, 1100, 1804-and- 1400

“left: back contac* of srelay. 1300, conductor
1833, right winding .of trunk. class register

C 1e1ay 903 to: bzmery Relay 905 -operates and.
- locks- over -its left winding and-inser -left

30

35

45

'nround
- jover the back contact of relay:
" 516, back contact-of relay: 900 ‘eonductor 900,~-
“ocouier right front contact of-relay 511

Lo dactor
- 7750

front* contacet to. oround on.: conductm 1303

before rela y 1300 ioperates as: previously de-
scribed to open its initial operating circuit.”
- Atitsright front COHt‘lCt relay 905 estaolrshes‘ :
an gbvious cireuit forrelay 9115 Inthis case-
the previously traced circuits for operating.
relays 903, 1306 1500 1501 and 502.are not

estabhghed
“With relay 1001 opermcd und relay 900 not

"“7‘40’ operated, a’ circuit is established from bat:

' in series, back contact of relay 515, conductor ;
. 516 back contact of relay 900, conducwr 906;.
" innexleft back contact of 1eley 50.,, condickor
506, inner right front contactof relay 1001 to v
Relays 511 and 514 lock in series

15, conductor

,°COn-
06 to pround at 'thé front ef‘ntact of
relay. 1001,

- §i4-7at this time indicates-that:the first digit

“keyed by the operator will be regisiered- on
“the rele‘/s of the first.or A cods refnster

 With relay 511 operated a-circuit is estab-

"'*'55,"‘—llshec1 for relay 505 extending from batfery;

“winding of relay. 505, corwdccvor 517, right

- front contact of 1eray 51r conductor 506 *0
~ground" at. the front contact of relay. 1001

“and the’ fundameet‘r- ring conductor 323 ¢ ‘u‘e_v
~_disconnected from the wmdmob of the trunk .
A 'dass 1eglsternw relays 900 and 905

é(-)# At itg right back contact relay 505 opens ‘the

TUp14.

initial operating circuit L;relays 511 and
When rel ay 1300 ope

described, the: funcamentai p-conductor 319

Tl is trunk Wﬂl

The operatlon of relays blland -

4163 s prevmusly

527, -
and uhese .

1, 897 083

conductors dre: thereby made free for fun-' ,

damental selections:

‘When relay 1001 operated to remove bat- »

' 7'_te1‘y through resistance: 1002 from' conductor
816, the trunk circuit functioned as previous-
ly. descmbed to cut the fundamental circuit -

- through from conductors 319 and 823 to the

70

outgoing trunk conductors 824 and 325 and

thence to the control relay of the distant-office

“selector-in which the trunk has been assumed,

toterminate, and connects the operator’s. key—

set over incoming trunk-conductors 826 and. -

relays 411, 412 and 413 to be connected: from
‘and impulse relays 421, 4922 -and 423 to be-con-

‘nected from 24-volt battery over conductors -

332-and 827 to the keyset in'the manner previ-

om-battery through the windings of relays
411,412 and 413 now causes the operatlon of

‘relays 215 and 217 ~and the lighting of lamp -

921 at. the-keyset as ‘an:indication that the

327 to. condhctors 329 and 882 in the sender:.
~and the strapping 318 to'the lower back con:. Relay 407 in the sender:now “operates’ over -
“eonductors 327°and 332 and causes the impulse
seizure of-the trunk, it will, proceed in the"

-24-volt- battery over conductors ‘329 and 326

80

85

ously-described.  The. connection established

90

sender i Is: ready to. recelve 1mpu1ses from the .
“keyset. ’

Keﬂng t]ze oﬁice code

CH 8-1379, the- operator first depresses the
No.'¢ key- 237 for registering the code’ letter
C on the. relays of the A code register. -

It Wﬂl be assumed that to - complete tue, 9
~deésired  connection havmg ‘the  designation

48-
volt battery is now conmected through re-.

05,

100 °

sistance 219, conductor 220, high res1stance-, :

2929, the conta,cts ofkey 237 ‘conductor 227,

;over the tip impulsing path prevmusly traced .

to, 24-volt battery. through the windings. of

- impulse relays 411, 412 and’ 413. The eur-.
tery, Wlndmcs of transfer rclays 511 and 514 : ren]% P ﬁozvmcr {s'of the proper strength
and’ polarity to operate ‘polarized relay 411"
* and sensitive relay 413; but: due to the 1nclu-
‘sion'of the hlgh res1stance 9929, marginal relay .
412 does ot operate.
; s losed,over thé’contactiof ré--
-lay 418, conductor-415, Teft front contact of -

With relay 413 oper-

105

110

transfer relay- 511 to ‘battery through the -

winding of transfer relay 512. Reldy 512 op-
“erates’and locks'in series with .the winding of
relay 515, conductor 518, back contactof relay

619; conductor 519, rwht front contact of re-

lay 512, conductor 520 back contact of relay

601 to ground on’ conductor 1808, but relay

515 being shunted as long as relay 413 re-

417 fnext to inner contact of relay 514, to bat-

: tery through the right wmdmg of the A code
‘Tegister- relay 592 and in parallel over the

mains operated does not operate at this time. -
"Relay -411 upon’ operatlntr closes a circuit
from ground at. its contact over conductor

120

125

next to the inner back contact of relay 526't0

over thelr left wi

dmgs and inner. left front

'_battery through the right. winding ‘of relay -

- Relays. 522 .and.. BT operate: and Tock -
130
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contacts, conductor 913 to ground at the outer
left front contact of relay 1302.

When the operator releases the depressed
key 237, relays 411 and 413 release, relay 413
opening the shunt around the winding of re-
lay 515 whereupon relay 515 operates, open-
ing at its right back contact the locking
circuit of relays 511 and 514 whereupon
these relays release. Relay 514 upon re-
leasing disconnects the operating ecircuits
of the ehys of the A code register and
of rel‘vys 597, 528, 916 and 917 from the con-
tacts o 1xnpuls relays 411, 412, 421 and 422
and remy 515 upon operatmw connects these
contacts to the windings of the B code regis-
ter relays.

When ¢ the operator depresses the No. 4 key
238 to register the code letter I, 48-volt bat-
tery is connected through resistance 219 over
conductor 220, high r esistance 229, right con-
tacts of key 938 conductor 228, ov er the ring
impulsing path to 24-volt battery through the
windings of impulse relays 421, 422 and 493.
The current now flowing 1s of such polarity
and strength thf1t polumzed relay 421 and
sensitive rel 4928 operate, but marginal re-
lay 422 does non With relay 423 opemted a
circuit is closed from ground at its contacts,
over conductor 415, left back contact of trans-
fer relay 511, left, ﬁ'oni contact of transfer
relay 512, inner left back contact of relay 523,
conductor 524 to battery through the Wmdmg
of tr amfer relay 604. Relay 604 cperates
and locks through its winding and the wind-
ing of relay 619 right front contact of relay
604, back contact ot relay 601 to ground on
conductor 1303, but relay 619 being shunted
as long as relay 423 remains operated does
not operate at this time. Relay 421 upon op-
erating closes a cireuit from ground over con-
ductor 419, the next to outer front contact of
relay 515, conductor 525, right back contact
of relay 914 to battery through the right
winding of relay 915 of the B code register.
Relay 915 locks over its left winding and in-
ner left front contact to ground on conductor
913.

At its left contacts key 288 connects ground
from conductor 218 through low resistance
296, high resistance 231, conduc*or?Q( thence
over the tip impulsing path to 24-volt ba.ttery
through the impulse relays 4i1, 412 and
413. The current flowing is not in the prop-
er dirvection or of suflicient strength to oper-
ate polavized relay 411 or marcrm‘ml relay 412,
but sensitive relay 413 oper'xtes and performs
the same function as just described in con-
nection with the operation of relay 423. As
soon as the operator releases key 238, impulse
relays 421, 423 and 413 release, relays 413
and 423 removing the shunt from the winding
of relay 619 which now operates in the lock-
ing circuit of relay 604, opening at its
back contact the 1ockmg circuit of re-

17

lays 512 and 515 which now release.
Relay 515 upon releasing disconnects the
operating circuits of the relays of the
B code register from the contacts of impulse
relays 411, 412, 421 and 422 and relay 619

upon operating connects the contacts of the

impulse relays to the windings of the C code
register relays.

When the operator depresses the key 223 to

register the code digit 3 upon the relays of the
C code register, 48-volt bawelv through low
resistance 219 is connected over the contacts
of key 228, conductor 227, thence over the tip
impulsing path to 24-bolt battery through the
windings of impuise relays 411, 412 and 413.
The direction of current now ﬂowino is such
as to operate polauzed relay 411 and since 2
low resistance has been included in the oper-
ating circuit both relays 412 and 413 also op-

rate. Relay 413 upon operating with trans-
fer relays 511 and 512 released and transfer
relay 604 operated closes a circuit from
ground over conductor 513, the left front con-
tact of relay 604 to battery through the wind-
ing of relay 600. Relay 600 operates and
locks in series with the winding of relay 601,
back contact of relay 602, right front contact
of relay 600, conductor 506 to ground, but re-
Iay 601 being shunted as long as relay 413 re-
maing operated, does not operate at this time.
Relay 412 upon operating closes a circuit ex-
tending from ground at its contact, over con-
ductor 416, inner front contact of relay 619
to battery thr ough the right winding of reg-
ister 1e1¢»y 620. Relay 620 upon operatmo
locks over its left winding and inner left
front contact to ground on conductor 913.
Relay 411 upon operating closes a circuit ex-
tending from ground over conductor 417,
next to inner front contact of relay 619, right
winding of register relay 621 to battery.

70
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Relay 621 locks over its left winding and

inner left front contact to ground on con-
ductor 913.

When the operator releases the depressed
key 228, relays 411, 412 and 413 release, re-
lay 413 opening the shunt around the wind-
ing of relay 601 whereupon relay 601 opei-
ates in the locking circuit of relay 600, open-
ing at its right back contact the locking cir-
cuit of relavs 604 and 619 whereupon relays
604 and 619 release, relay 619 disconnecting
the operating circuits of the relays of the C
code register from the contacts of the impulse
relays and relay 601 upon operating connect-
ing the contacts of the impulse relays to the
windings of the thousands register relays.
From this point the thousfmc‘s, hundreds,
tens and units register relays are set in re-
sponse to the keying of the numerical desig-
nation 1879, relay 901 operates in response to
the keying of the start combination and the

keyset is released in the manner prev1ous1y
described.

110

115

120

125

130
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Pwomszon for two or: tlwee dzqzt office codes

Retuxnmd at this pomt to the operatlon of

~the code. reoqster relays, it will be recalled

- A code register relay 522. 'The group of Te-.

that relay 59( operated in parallel with the

-lays 527, 528 523, 526 9‘14 916 and 917 is
"prov1ded for. enabhn«r "the sender to record

10

either two or three dlﬁ'lt office codes and to
make the necessary changes in the sender cir-
cuits in either case. .  Had the first office code

letter dialed had a numemcal equivalent of 3,
- then ‘relays 522 and 529 of the A code regis-
ters would have been’ operated in parallel
with-relays 527 and 528, Had the code let-
“ter had a numerical eqmvalent of 4, then re-

5 lays 912 and 916 would :have been operated

: inparallel. -

)

lays 527, 528, 916 and 917 would have oper-

“ated snmlarly ~Inthe case assumed the first -
~code létter keyed was equivalent to 2 signify-
ing that the office code comprised three digits
‘and therefore the operation of relay 527 was -
. without effect.

The value of the first code

" digit detérmines whether, .ohe “or two ‘more

80

'code digits will be received.

“TE it be assumied ‘that the - ﬁrst code letter

’ "havmg the numerical valte 3 indicates a two-

" code digit, then the terminal 530 on the cross-

85

40

connecting rack 538 is strapped to ternunal

" 531, then with rehys 527 and 528 operated in

response to keying-such a. code letter, a cir-
cuit. is estabhshed from ground on conduc-

tor 913, inner left back contact of relay 917,

conductor 918, inner right front contact of

“relay 527, rlcrht front contact of relay 528,

terminals 530 and. 581 to battery through the
winding-of relay 528 and in parallel over
conductor 532 to-battery through the wind-

~ ing of relay 914. - Similarly, if any other

50

first code letfer is ‘allocated for two-digit

codes, other terminals of the distributing
rack 533 would be cross-connected to termi-
nal 531 and when the relays of the group 527,

- 528,°916 and 917 corresponding to such code
Jetters operate, relays 523 and 914 would be
operated. With relays 523 and. 914 oper--

ated, transfer relay 512 operated and tramns-

fer relay 511 released in response to keylnm
the first codé letter, then when the operator -

= keys the second code letter thereby -operat-

55

ing either one of impulse relays 413 or 423
and ground is connected to conductor 415, a

: ClI‘CU.lt ig.established from conductor 415, left

“50

‘ 65

‘back- contact of relay 511, right front con-

tact of relay 512, inner left front contact of

_relay 523, conductor 534, winding of transfer
_relay 600 to battery 1nscead of as previously
- traced through the winding of- relay 604 to

battery. Relay 600 locks in series with re-

lay 601 over the back contact of relay 602,
right front contact of relay 600 to ground on

_front contacts of either relay 914 or relay 523,

‘Similarly, for other code let-
“ters equivalent to digits 5to 9, inclusive, A
code register  relays 092 529, 912 and 938
“would have been selectlvely operated and re-

iwovioss

'conductor 506 but Aas- Iontr as the operatm
- holds -the key depressed: relay 601 does not.

operate.: With relays 523 and 914:operated,

the conductors 416, 417,418 ‘and 419-extend-

ing from.the contacts of the 1mpulse relays
now extend over front contacts of relay 515,

to the windings of relays of the C ¢ode reoj

1ster rather ’chan asheretoforetraced to Wlnd- :

ings of the B code register. = Thus, for two-

digit codes the second code dwlt s re01stered'

on the O code register.
As soon as. the depressed key ‘is released
relay 601 operates in the locklng circuit of

relay 600 and opens the locking circuit of re--
lays 512 and 515 which- release, relay 515

opening the circuits extending from the con-
tacts of the impulse relays to the O code reg-
ister relaysand relay.601 upon operating con-
necting  the “impulse relay contacts to the
Wlndmgs of the tnousands register relay /s

(4 onnectzon 0 f "ender to (lecoder

Recrardless of whether a two or three dmlt
office code has been registered, as soon as tbe

70

< w1
=]

80

85

00

code digits have all been’ reglstered and re-

lay 600 operates ‘the ‘previously traced. cir-
cuit for relay 509 is closed and relay- 509 op-
erates locking to conductor 506 and closing
2 holding cireuit for relay 505 which has been

Jprevion sly operated. . Relay* 509 also con:

nects battery from.eonductor 702, right con-
tact of relay 509, outer right front. éontact of
relay 505, conductor 535, rlrrht back contact
of relay 903 conductor 919 inner right back
‘contact of relay 1404, conductor 1427 right

T00

back contact of relay 920, left normal con- 2
tacts of relay 921, conductor 922, inner-left -

normal contacts. of relay 1306, conductor
1334, to the decoder connector for causing the
connectlon of “a decoder with' the sender
As described in the patent of Raymond and
Scully hereinbefore Teferred to, as'soon as an
idle decodér conmector and decoder become
free to serve the ‘sender, the senderis con-
nected to the decoder by all of the conductors
extending to the left margins of Figs. 6 and 7
with the exception of conductor 1334 and

conductor 622 which is branched from off-
_normal battery conductor 702

digit- régistrations-are now transferred to

»the decoder the A code digit being trans:

ferred over conductors of group 623, by

ground placed ‘theréon at contacts of the op-

er‘lted A code register telays, the B code
digit being transferred over the conductors
of group 694 by ground placed thereon at
contacts of the operated B code register re-
lays, and the O code digit being transferred

‘over the conductors.of group 620 by ground
‘placed thereon-at contacts of the operated C

code register relays. Ground is also applied
at the decoder over conductor 626 and thence
over the backcontacts of all code register re-
Iays of the sender which have not been oper-

,-and the code:
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ated to conductors of the groups 623, 624 and
625 which were not ._101:11der1 thvowﬂl op-
eration of code 1‘921&,101 relays S0 tl]ut all of
the conductors of the three groups are
grounded. When all register relays of the
decoder have operated, ground is removed at
1 .|

the decoder from conductor 626 and all de-
coder register release except those cor-
regponding

rated register relays of the
gender.

The decoder now translates the office code
and determines therefrom the class of the
desired call and in the manner fully de-
scribed in the aforementioned patent of Ray-
mond and Scu Jy, causes the setting of certain
of the compensating resistance reg ister relays

18 to 1417 nf‘luswe over the group of con-
ductors 627, the sei’cmo of certain of the class
register 1“@1{13*~ 1405, 1411 and 1412 over the
group ef conductors 728, the setting of cer-
tain of the offics brush renlster rehys 1509
to 1511, over the group of condncbcv‘s 725
and the’ <ett1 g of certain of the office grou D
register rel ays ;1512 to 1515 over the oroup of
In the case assumed relay 502

s also ore Lied from the decoder over con-
duc or 893 as the call registered does not re-

i :L ¢ of the C}]Sgl ict brush or dis-
2y ste“ “elﬁys of the sender since

to be skipped. Relay
cks ¢ver its right wind-
zetfc front contact, cond 1CLO;
o and upper 1ef‘; conwc‘m of

relavs

uo.fz u UG'}. O
mi» :m& inner

¥ 1 Oo 25 soon as re-
scrlx,ed iud an
requirving the use
W hmh case the opera-
ten into use a trunk of
he

Jl‘i:
office o
of a district se ct v
tor would hav f;?]

Oo opwﬁ*
code oaep

‘

another gr then the relays 1407, 1409
and 1410 of rict brush register would
be set selectiv the grouy of conductors
727 and the relays 1516 to 1519 of the district
group register would be s seLecblvely over
the C(\de.mm-s of the gron p 729.

Adfter an int
lays of the sendu to be o pamb 1 f1011 the
dacod e“ the decoder connects ground over
conduectors 628 fmd 1502 t m{: ary through
the Wlnct_mg of 1 1’ 01 which opevueq
and locks over ifs inner le ﬁ: front contacts
to eround on conductor 1303 and extends its
locking ground over conductor 1308 to bat-

; -I‘OUOh the winding of relay 1308 there-
hy causing “the operation of relay 1306. Re-
lay 1306 upon operating removes battery over
its inner left normal contacts from the start

)

s 1
onductor 1834 extending to the decoder con-
ector whereupon the decoocr connector re-
leases and breaks ah connection between the
decoder and sender. Relay 1306 at its right
front contact connects locking ground over
con or 1207 and the left contacts of cam
1208 to conductor 1503 for locking the oper-
ated office brush and office group register re-

i
N

U
ondaucto
s
O

8
n
O

19

lays and over the upper contacts of cam 1206
and conductor 254
ated relays of the compensating resistance
and class registers. The same ground con-
nected over condvctm 1907 and the upper left
and lower right contacts of cam 1206, and
conductor 504 serves to lock relay 502 and
the district hrush and group register relays
which for the call under consideration are
not operated.

At its outer left back contact relay 1306
also opens the circuit of relay 1400 which re-
leases and with relay 502 operated from the
decoder to indicate that district selections
are to be skipped, a circuit is established
from battery on conductor 702, winding of
counting relay 400, windings of coantrw re-
iays 401 and 402 in Damllel, conductor 403

inner left front contact OJ. relay 911, next to
nner left hack contact of relay 9 902, conductor
“G/ right front contact of re lay 504 condue-
tor oO{ left back contact of 1 la‘y 1400 con-
ductor 1401, left front contact of relay 13086,
conductor 1208, left contacts of cam 1202 Lo
ground on conauctor 1303. Relays 400, 401
and 402 operdte, e v 402 closing a cireuit
from ground Ovel c sntacs, condupuor 404,
outer left back contact of relay 1402, con-
ductor 1403, upper contacts of cam 1208,
winding of magnet 1200 for advancing switch
1200 into position 3. Relay 401 at s con-
tact holds the fundamental circuit open until
after sequence switch 1200 leaves poqlmon 3
In 9081’51011 8 with relay 502 operaued a cir-
cult is established from battery, winding of
magnet 1200, contact of cam 1201, upper right
contact of cam 1211, conductor 1212, oufer
left front contact of relay 502, conductor 508,
lower left and upper right contacts of cam
1208, conductor 1403, outer left back contact
of relay v 1402, cond luctor 404 £o ground at the
contact of 1*ehy 402. A circuit is also estab-
lished at this time for relay 1811 from bat-
tery, left winding of relay 1311, conductor
508 and thence to ground at the contact of
relay 402 as just traced, relay 1311 .locking
over its right winding and right contact, in-
ner left back contact of relay 13L, conductor
1508, left contacts of cam 1206, conductor
1207 to ground at the right contact of relay
1308 and remaining op orated until switch
1200 leaves position 7. Switch 1200 advances
inte position 4 releasing counting relays.400,
401 and 402, relay 401 upon releasing closing
the fundamental circuit extending from the
office selector in which the trunk seized by
the operator terminates, to the sender for
trunk testing purposes, and opening and lock-
ing circuit of relay 502 which now releases.

For a full mechanical call of the character
under consideration, none of the class relays
1411, 1412 and 1405 will have been operated
from the decoder. It will also be assumed
that for office test and selections, it is neces-
sary to insert 600 chms resistance into the

serves to lock the oper-
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. fundamental circuit andfbx‘"selecfidns be-

“yond:the office selector it is necessary to in-

sert’ 300 ohms resistance and that "_therefore
compensating resistance register relays 1418,

- 1415 and 1417 have been operated. from the
decoder, relay 1417 always being operated on .

- this class of ‘call if the trunk loop has 1300
- ohms resistance” or less.| The fundamental

10

15’

20

circuit may now be . traced -from battery
through the: control relay (not shown) of the

- office selector over the tip trunk conductor
. 324, lower front contact of relay 302, brush
817, conductor 319, left back eontact of relay.
13138 outerleft back contact of relay 1812, con-:

ductor 1314, upper right and lower left con-

tacts of cam 1219, resistance 1218, lower left
and upper right’ contacts -of cam 1221, con-.
ductor 1222, right front. contact .of compen-
sating resistance relay 1417, conductor 1436,

winding of trunk test relay 1836, conductor
1316, back contact of counting relay 401, con-

*ductor-480, left winding of overflow relay
1817, conductor 1318, left contacts of cam

25

1225, conductor 1296, right back contact of.
.80

40

e

1223 :conductor 1256, right front contact of
-compensating resistance relay 1413; 600-ohm
- -resistance 1428, right back contact of com-
~pensating - resistance-relay 1414, conductor

1430, left and upper right:contacts of cam

relay 1313, conductor 323, brush 333, upper
front contact of relay 302, ring trunk con-

-ductor 825 to 'g‘rour_ldat the office s{elector‘. -

- Officetrunk test

':‘:Relay1336noperates if thetnunk 1s n oper-.

ative condition, but relay 1817 does not. Re-

lay 1336 causes the operation of relay 1320, -

relay 1320 locking ‘over ‘conductor 1821 to
ground over the lower right contact of cam
1227 and the lower left-contact of cam 1204
until control switch 1200 leéaves position 5 and
closing a circuit for relay 1312 extending from
battery, winding of relay 1812, conductor
1322, upper right:and lower left:contacts of
cam 1228, conductor 1229, outer right front

- contacts-of relay 1320 to ground on conductor

50

1308.  Relay 1312 upon operating establishes

a new fundamental circuit traceable as pre-
_ viously described from the tip trunk conduc-

tor 324 to the outer left front contact of relay
1312, thence over conductor 1328, right con-

tacts of cam 1230, conductor 1231, winding

o of stepping relay 1315, conductor 1316, back

55

" 60

-65.

contact of counting relay 401, conductor 430,
left winding of overflow relay 1817, conduc-

“tor 1318, left contacts of cam 1223, conductor

1256, right front contact of relay 1413, resist-
ance 1428, back contact of relay 1414, con-

- ductor 1430, left and upper right contacts of

cam 1225, conductor 1226, right back contact
of relay 1313, conductor 823, thence to ground
at the office selector. It will ‘be noted that

‘the operation of relay 1312 is effective at this
- time to remove the trunk test relay 1336 and
resistance 1218 from the fundamental circuit

1,897,084

: vthérélﬁy‘ re’du(;ing the ré,siétance\ of the circuit

to such a degree as to cause the operation of

the control relay of the office selector and the’

stepping relay 1315 of the sender. - Polarized

relay 1817 ‘does not-receive current inthe

proper direction to operate at this time. :Re-

lay 1836 now releases. ' Relay 1312 upon op-

erating also releases relay 1811 which at its
left back: contact shunts the left winding of
overflow relay 1317 by resistance 1324. -The

sender is now in condition for controlling the
office selector in its brush selection move-

ment. : E v
Lo Office dbrush selection

It will be assumed that the decoder has
caused the operation of office brush register
relay 1509. In response to the operation of
the control relay of the office selector, the
brush shaft thereof is driven’ upwardly-in

“a brush selection movemeént ¢ausing the in-

termittent application of ‘a shunting. ground
to the tip conductor of the fundamental cir-
cuit in'the well known manner for shunting

‘the stepping relay 1315 of the sender. At the-
sender upon the operation of relay 1815 with |

register relay 1509 operated and control
switch 1200 in position 4 a circuit is estab-

70

75

80

90

lished from ground at cam 1204, lower right - -

contact.of cam 1217, conductor 1283, contacts
of relay 1315, conductor 1284, lower left and

95

right contacts of cam 1285, conductor 1236, -

-outer right back contact of relay 1404, con-

ductor 1492, upper left contact of cam 1232,
lower left contact ofcam 1237, conductor

1257, right front contact of office brush regis-

ter relay 1509, inner right back. contact of
register relay 1510, conductor 1520, back con-
tact of the No. 17 counting relay 433, wind-
ing of the No: 1 counting relay 434, to bat-
tery on conductor 702. - Relay 434 operates

and locks through the winding of relay 483,

front contact of relay 484, conductor 436,
lower left contact of cam 1217 to ground at
cam 1204, but relay 433 being shunted does

‘not operate until stepping relay 1815 deener- .

glzes in response to the first shunting impulse
from the office selector.- SR i
“When relay 433 operates it extends. the

previously traced circuit over conductor 1520
‘and its front contact, conductors-485 and

1423, -left contacts of cam 1239, conductor -
1240 to battery through' the winding of
counting relay 400. Relay 400 operates upon
the next operation -of stepping relay 1315-

and locks through the windings of counting
relays 401 and 402, front contacts of relay

160

105

110

400, conductor 405, right front contact of re- -

lay 1812, conductor 1825 to ground over the

upper right and lower left conticts of cam’
1204 Relays 401 and 402 do not operate in

this circuit until stepping relay 1815 again
releases in response to the next shiinting: im-
pulse. - When relay 401 does operate, it opens

‘the fundamental circuit thereby releasing the
control relay of the office selector to arrest

125

130
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further movement of its brush shaft. Relay
402 upon operating closes a circuit from
eround at its contact, over conductor 404,
outer left back contact of relay 1402, conduc-
tor 1403, right contacts of cam 1208, conduc-
tor 1326, inner left front contact of velay
1312, conductor 1213 to battery through the
winding of magnet 1200, thereby advancing
switeh 1200 cut of position 4 into position
8. As switch 1200 leaves positions 4 and
414 the locking civeuits of the operated

counting relays ave opened at the lower left
contact of cam 1217 upper right con-

and the
tact of cam 1204 and the counting relays re-
lease. The cffice selector brush shaft has
now been positioned prepar

aratory to the trip-
ping of the second set of br

o~

o

vl

ishes thereof. As
sequence switch 1200 leaves positicn 5-the
locking cireuit of relay 1320 and the operat-
ing circuit of relay 1312 are opened at the
lower right contact of cam 1227 and the up-
per right contact of cam 1228 vespectively,
and these relays release, With relay 401
released, the fundamental civcuit through the
control relay of the ofiice selector and step-
ping relay 1315 of the sender may be traced
trom battery through the office selector con-
trol relay, thence to conductor 819, left back
contact of relay 1318, outer left back contact
of relay 1312, conductor 1314, upper contacts
of cam 1219, conductor 1231, winding of
stepping relay 1815, conductor 1316, back
atach of relay 401, conductor 430, left
winding of velay 1317, conductor 1318, left
contacts of cam 1223, conductor 1256, thence
as previously traced to ground at the office
selector.

gN

Office group selection

TWith switch 1200 in position 6 and if it be
assumed that office group register relays 1512
and 15138 have been operated from the de-
codler, a circuit is established from ground at
cam 1204, lower right contact of cam 1217,
conductor 1233, contacts of relay 1315, con-
ductor 1984, lower left and right contacts of
cam 1235, conductor 1236, outer right back
contact of relay 1404, conductor 1492, lower
right contact of cam 1237, lower left contact

{ cam 19258, conductor 1259, right front con-
of office group register relay 1512, inner
t front contact of office group register
ay 1513, conducter 617, back contact of
No. 8/ counting relay 437, winding of the
ounting relay 438 to battery. Relay
vtes and locks in series with relay
contact of relay 438, conductor 436,
contact of cam 1217 to ground at
cam 1 At the office selector the control
velay operating over the fundamental cir-

3 1ses the advanee of the brush shaft in
a group selection movement and the tripping
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of the selected second set of brushes. Dur-
ing the group selection movement shunting

21

impulses are transmitted over the tip funda-
mental conductor for intermittently shunt-
ing down stepping relay 1815 of the sender.
Upon the first shunting down of relay 1315,
counting relay 437 operates in the locking
cireuit of relay 438 and extends the counting
relay control circuit over the front contact
of relay 487, the back contact of relay 431 to
battery through the winding of relay 432.
On the next deenergization of relay 1315, re-
lay 432 operates and locks in series with re-
lay 431, front contact of relay 432, conductor
405 to ground over the lower contacts of cam
1209. Upon the next deenergization of step-
ping relay 1815, relay 431 operates and ex-
tends the control circuit over its front con-
tact and the back contact of relay 433 to bat-
tery through the winding of relay 434.

On the next energization of stepping relay
1315, relay 434 operates and locks through
the winding of relay 433, its own front con-
tact to ground as previously traced on con-
ductor 436. When relay 1315 again deener-
gizes, relay 433 operates and extends the op-
erating circuit over its front comtact, con-
ductors 435 and 1428, upper contacts of cam
1239, conductor 1260, back contact of office
group register relay 1515, conductor 1240 to
battery through the winding of counting re-
lay 400. Upon the next energization of step-
ping relay 1815 relay 400 operates and locks
in series with relays 401 and 402 over its own
front contact and to ground on conductor
405. When stepping relay 1315 again de-
energizes, relays 401 and 402 operate, relay
401 opening the fundamental circuit to ar-
rest further group selection movement of
the office selector and relay 402 closing a cir-
cuit from ground over its contact, conductor
404, outer left back contact of relay 1402, con-
ductor 1408, upper right and lower left con-
tacts of cam 1208, conductor 508, back con-
tact of relay 502 which released when switch
1200 left position 3, conductor 1214, outer
right back contact of skip office relay 1500,
conductor 1521, right normal contacts of re-
lay 1108 to battery through the winding of
slow-to-release relay 1109. Relay 1109 oper-
ates and closes an obvious circuit for slow-
to-operate relay 1108 which after an inter-
val operates and locks over its right alternate
contacts to ground on conductor 1521 open-
ing at its right normal contacts the operating
circuit of relay 1109. After an interval re-
lay 1109 releases closing a circuit from
ground at its back contact, left alternate con-
tacts of relay 1108, conductor 1215, conduc-
tor 1212, upper right contact of cam 1211,
contact of cam 1201 to battery through the
winding of magnet 1200 for advancing switch
1200 into position 7. The delay introduced
through the operation of relays 1108 and 1109
allows sufficient time to permit the office se-
lector to hunt for an idle trunk in the se-
lected group before switch 1200 is advanced

70

75

80

85

90

95

100

105

110

115

120

125

130



22

10

into vposition 7 for making a test of the se-

-  lected trunk. -

 Incoming t74zfmlc'.:t¢;$>t>fz I
Upon the advance of sequence switch 1200
out of positions 6 and 614, the locking cir-

_cuits- of ‘ the ‘operated counting relays are -

opened at the lower-left contacts of cams

. 1217 ‘and 1209, relay 402 upon releasing ‘in

turn releasing relays 1108 and 1109 and relay.

. 401 upon releasing ‘again closing the funda-

25

-mental circuit for testing the selected trunk

outgoing from the office selector to an in-
coming selector. . With ‘compensating resist-
ance register: relays 1413, 1415 and 1417 ap-

“erated, as previously assumed, the funda-

mental circuit may now be. traced from bat-

tery, through the control relay (not shown)
of the incoming selector; thence to conductor

319, as previously traced, left back contact of
relay 1313, outer left back contact of relay
1312, conductor 1814, right contacts of cam

1219, conductor 1220, outer left back contact
- of relay 1006, conductor 1012, resistance 1218,

lower left and upper right contacts of cam

- 1221, conductor 1222, right front contact. of

- 1336, conductor 1316,

30

- compensating resistance:register relay 1415,

85

compensating resistince register: relay 1417, -

conductor 1436, winding of trunk test relay

1317, conductor 1318, upper contacts of cam -

1223, conductor 1224, right front contact of

300-ohm resistance 1429, back contact of reg-
ister: relay: 1416, conductor 1419, right con-

“tacts of cam12925, conductor 1226, right back

40

45

50

65

60

contact -of relay 1318, thence as traced to

. ground at.the incoming selector. If the in-

coming selector is in normal condition relay
1336 operates closing an ebvious circuit for
relay 1820 which now locks over the locking
circuit previously described closing the pre:
viously traced eircuit for relay 1312. Relay
1312 upon operating establishes a new funds.
mental cirenit traceable

scribed to the left back contact of relay 1313,

‘outer left front contact of relay 1312, con--
contacts of cam’ 1230, con--
ductor 1231, winding:of stepping relay 1315,

ductor 1323, right

conductor 1816, back contact of relay 401,
conductor 430, left winding of relay 1317,
conductor 1318, upper contacts of cam 1223,
conductor 1224, right front contact of relay
1415, resistance 1429, back contact of relay
1416, conductor 1419, thence as traced to
ground at the incoming selector. With relay
1812 operated, trunk test relay 1336 releases,

~The sender.is now in condition for control-
‘ling the incoming selector ‘in its ‘brush selec-

tion movement. The setting of the incoming

. selector -and final s'elector',;the?disconn'ection

“and release  of -the sendér: and the cutting =

65

through of a talking connection from the op-

-erator’s cord circuit over the trunk circuit,
office, incoming. and final selectors, to the de-

7 back: contact of relay : .
401, conductor 430, left winding of: relay " - Relay 911 .upon operating with relay-903

operated closes-a circuit from ground at cam’

as previously “de-
is established from battery,
/1837, conduetor 1338, left

1,807,083

sired called line whose number was assumed
to be CH 3—1379, now proceeds in the man-
ner previously described in connection with
the first call discussed. = = =+ -

s(‘/’ohv/nectz'on to trunk terminating in’ distont

d’z’strio't selector at tandem office ’
It will now be assumed that the operator

_connects with ‘a-trunk of a group terminat-

ing in a distant district selector at a tandem
office. - This trunk will be identical with that
of Fig. 8 except that both straps 318 and 335

-will be connected and consequently when the
-sender is seized relays 500, 700, 1302, .1001,. -

1300, 1100, 1304 and 1400 will be operated
as previously described and in addition upon

70

75

80

the operation of relay 810 in the trunk circuit

following the: seizure of the sender,. both
trunk class register relays 900 and 905 will
be operated, relay 900 causing the operation
of relays 902, 908,502, 1306, 1500 and 1501
as described in connection with the first type
of call discussed and relay 905 causing the
operation of relay 911 as described in connec-
tion with the call just discussed.. The op-

85

90

eration of relays 502, 1306 and 1500 at this

time: indicates that district ‘and office selec=.
tions are to be skipped and that the associa-

tion of a decoder will not be required. - -

1204, -conductor 1205, next to outer front con-

tact’ of relay 903, middle right front con-
tact - of relay 911, conductor 921, right

winding - of - class. register relay 1412 . to
battery; relay. 1412 upon- operating - lock-
ing ‘over its left winding ‘and outer left
front contact, conductor- 1254, upper con-
tacts of cam 1206, conductor 1207 to ground

~at the right front contact of relay 1306 to-in-

dicate that the call is to be routed through a
tandem office. * Relay 1412 at its inner left

95

100

105

front contacts ‘closes a circuit from ground -

over conductor 1431 for operating relay 1006.
With relays 1412 and 1501 operated, a circuit

‘back contact of
class register relay 1411, conductor 1432, outer
front contact of relay 1501, conductor 1522,
outer right front contact of class register re-
lay: 1412, conductor 1433, upper right con-

. tact’of cam 1297 to. ground at cam1204. Re-

lay 1337 upon operating' closes a circuit for
operating relays 453 ‘and 454 in series over

conductor 455 to-ground at the inner right
front contact of relay 1337, these relays lock-

ing over the right contact of relay 454, con-

ductor 456, the upper left and lower right
contacts of cam 802 of impulser switch 800,

conductor 803, upper left contact of cam 1927
to ground at cam- 1204 after switch 1200
reaches position 7 and until after impulser

-switch 800 leaves position 10 of its first revoln-

tion. Relay 1337 also closes a circuit for ad:

vancing the impulser switch 800 out of posi-

winding of relay-
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tion 1 into position 5 which may be traced
from battery, winding of magnet 800, upper
contact of cam 801, upper left contact of cam
804, conductor 805, inner left front contacts
of 1'ehv 1337, thence over the operating cir-
cuit of relay 1387 to ground at cam 1204.
When imy ulser switeh 800 reaches position
4 and switch 120 reaches position 7 a lock-
ing circuit is closed for relay 1337 extending
through its winding over 1ts inner left front
contact, conductor 808, right contacts of cam
802, conductor 803, upper left contact of cam
1997 to ground at cam 1204. Relay 1337 re-
mains opelatea until impuliger switch 800
leaves posmon 17 of its first revolution.

With relays 1001, 900 and 905 - operated
a circuit is esmohsned from battery ‘1110‘\70]1
the windings of transfer relays 511 and 514
in series, back contact of relay 515, conductor
516, outer left front contact of relay 905, in-
ner left front contact of relay 900, conductor
606, outer right front contact of relay 511,
cenductor 508 to ground at the inner left
front contact of relay 1001. The operation of
lelws 511 and 514 indicates that the first
digit to be keyed by the operator will be reg-
1sLered on the relavs of the A code register.
pem s 511 and 514 lock over the back contact
of relay 515, conductor 516, front contacts of
relays 900 s and 905, outer right front confact
of wﬂ‘w 511, to ground on conductor 506.
With relay 511 o*)emted a cireuit is estab-
lished for relay 00') extending from battery,
winding of relay 505, ocvduc*or 517, right
front contacts of relay 511 to ground on con-
ductor 506. At its baclk contact relay 505
opens the initial operating circuits of relays
511 dnd 514. When rﬂl‘l“y 1200 operates ihe
fundamental cirenit conductors 319 and 323
are disconnected from the windings of tl unk
class registering relays 800 and 905 and these
conductors are thereby made for funda-
mental selections.

In the manner previousty described, when
relay 1001 operates, the trunk circuit func-
tions to cut the fundamental cirenit through
from conductors 319 and 323 to the dmanu
district selector in Waicl* the trunk cireni

as been assumed to 1m*mtc. and connecis
dﬁe operator’s kevse t: o imnulsing conductors
329 fmd 382 in the sender. The sender then
signals over these con hcfo”q to the opera-
tor’s keyset cu wit that it 1s 1‘1 cmldxtmn to
register the designatio of the desired connec-
tion. tl en proceeds to ke ey the
office code and numerical (llrf1+° ot the desired
connection which, in the manner previously
described, are now reg,mferefl on the relay

registers of I‘wszs ,9.6,10, Tand 11. I a
stations letter is l'ﬂvea % 1s registered on ve-
lays’ 713,780 and 1 1112, or if a numerical desig-
nation over 9999 is keyed. the units digit is
registered on relays 713, 730. 1105 and 1112
through the operation of chvs 1104, 1120
and 1111. Following the completion of key-

T2e
i)

The oper ‘+

Perato

23

ing the start relay 901 is operated, as pre-
vlovsly deseribed, and the operator’s keyset
cirenif is Lesforﬂa

When relay 1806 .cperated following the
operation of relay 900, the sender control
switch 1200 is advanced into position 7 in
the manner previcusly debcubed in connec-
tion with the first type of call discussed, thus
passing by the positions in which district and
office selections are usuaﬂy made. With
switeh 1200 in position 7 the fundamental cir-
cuitis now closed for trunk testing and may be
raced from battery at the tandem district se-
lector (not shown), trunk conductor 324,
thence as traced to "eonductor 319, left back
contact of relay 1313, outer left back contact
of relay 1812, conductor 1314, right contacts
of cam 1219, conductor 1220, outer left front
contact of relay 1006, conductor 1021, upper
contacts of cam 1221, conductor 1292, hack
contact of velay 1417, conductor 1418, “wind-
ing of trunk test l‘ﬂlay 1344, conductor 1316,
back contact of counting relay 401, conductor
430, left winding of overflow relay 1817, con-
ducwl 1318, upper contacts of cam 1223 con-

uctor 12“, back contact of relay 1415, "back
cvntacu of relay 1416, conductor 1419, right
contacts of cam 1225, conductor 1226, right
back contact of relay 1813, conductor 323,
thence as traced over trunk conductor 825 to
ground at the distant district selector. Re-
lay 1344 operates if the trunk is in operable
condition and in turn causes the operation
of relays 1319 and 1820 as previously de-
scribed.  Relay 1320 upon operating does
not in this case cause the operatlon of relay
1812 since the circuit previously traced for
relay 1312 is open at the right back contact
of class relay 1006.

With the class relay 1412 operated, when
relay 1820 operates, a circuit is closed for the
call indicator relay 1339 extending from bat-
tery through the winding of relay 1839, left
back contact of relay 1331, conductor 1340,
inner right front contact of class register
relay 1412, conductor 1434, outer right front
contact of class register relay 1006, conductor
1013, right back contact of class register re-
lay 14‘?03 conductor 1421, left contacts of cam
1228, conductor 1229, outer right front con-
tact of relay 1320 to ground on conductor
18038. Relay 1339 operates and locks over the
outer left back contact of relay 1331, inner
left front contact of relay 1339 to oround
on conductor 1803 and closes a civeuit from
battery through the Wmdmg of magnet 1200,
contacts of cam 1901, lower left contact of

cam 1211, conductor 1261, middle left contact
of relay 1839 to gr ound fmt the left back con-
tact of relay 1817 thus advancing switch 1200
into position 17, As soon as ?ehw 1339 oper-
ates, the fvnaumﬂmal circuit 1s ex tended
from conductor 319, left back contact of re-
lay 1313, inner 1‘1ghu front contact of relay
1339, outer left front contact of relay 1320,
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-conductor 1341, left back contact of relay

- 1420, conductor 1418, winding of relay: 1844,

‘conductor 1816, back contact of relay 401,

- conductor- 430, left winding of relay 1317,

- 1415 and 1416, conductor 1419, right contacts

‘10

-conductor 1318, upper contacts of cam 1923,

conductor 1224, right back contacts of relays
of cam 1225, conductor 1226, right back con-

tact of relay 1318 to conductor- 823.- Until’

a sender has been seized at thé tandem office

- relay 1344 remains operated and the left wind-

15

20

ing of overflow relay 1817 is shunted over

the inner right front contact of relay: 1820,
middle right contact of relay 1839, conductor

"1262, the lower right and upper left contacts
of cam 1223'to prevent a false overflow con--
dition. Condenser 1343/ and resistance 1345 .
are connected in shunt of the winding of re- -
lay 1344 to prevent the discharge from relay. -

1844 from causing a false call indicator im-.

- pulse from being-transmitted. - '

- When the: sendér’ is advanced at the tan-

- dem office battery and ground is replaced

25

_ at the tandem office by a metallic loop and

relay 1844 thereupon releases followed by

" -the'release of relay 1319 and the release of

- relay 1820 if switch 1200 has passed beyond
* position 9.. Relay 1320 upon releasing with
- relay 1339 operated; now: closes a circuit for
operating relay 451 oveér conductor 452, outer.

~“ground on conductor 1303. . Relay 451 closes:

right front contact of relay 1389, outer right
back contact of relay 1320. to- ground: on con-
ductor: 1308, relay 451 locking directly ‘to

a circuit from battery, winding of magnet

/800 of the impulse switch, contacts of cam
801, conductor 807, outer:left front contact

~of relay 451, conductor 457; conductor 1425,

40

upper right contact of cam-1252; upper left

contact -of .cam 1202 to ground at the left

contacts of cam 1204, switch 800 advancing

.~ from position 5 into -normal position 1.

45

‘When switch 800 passes beyond position 17
the locking circuit of relay 1837 is opened

at the upper right contact of cam 802 and.

- relay 1337 .releases. From position 1 switch

55

- 60

800 is advanced to position 2 of a second rev-
olution by a circuit from battery, winding of

: '_56 magnet 800, upper contact of cam 801, lower

left contact of cam 802, conductor 808, inner
left front contact of relay 454, conductor 807,

“outer-left .front contact: of relay 451, con-
- ductor 457 to ground as traced.” From posi-
tion -2, switch 800:is advanced into normal
position over- a circuit from battery, wind-

ing of magnet 800, right contact of cam 801,
conductor 807, outer left front contact of
relay 451, conductor 457, to ground ag traced.

Upon leaving position 10.0f its second revo--

Intion the locking circuit of relays 458 and

- 454 is opened at the upper left contact of

65

cam 802 and these relays release. There- -
782, conductor 733, left back contact of
thousands - register “relay 1011, conductor -
- 1008, left- front contact of thousands reg-

fore, when switch 800 reaches normal at the
end of -its second revolution it cannot ad-
vance - further.. During its advance from

1,897,088

position 5 of its first revolution to the end

of its second revolution, switch 800 is in-
strumental  in transmitting- code impulses

for setting the registers of the tandem send-

er in correspondence to the setting of the
registers of the sender disclosed.

“Transmission of code impulses

Y I:mplﬂ_s'es‘ are sent out from the impulser
switch 800 in three different codes. One code

for stations, another for thousands and a

70

75

third for office’ code digits and the hundreds, -

tens ‘and ' units:numerical ~digits. These
three codes are:as follows: “N” meaning a
heavy negative impulse; “n” a light negative

impulse; “p” a light positive impulse and
“—""no impulse: oo o
s g : Oﬂzicetc};)de
N 1 o ht and other
Thousands - Stations numerical
- digits - '~
0—n—n .| 0—n—n e
1—n—N 1pn—n’ 1—pn—n
S 2pn—n. | 5 (I)—mpn 2—N—n
3pn—N 6 (M)—n—N 3pN—n
- 4=N—n 7 (RypN—n 4-—npn
5N-—-N | 9 (W)—N—=n"| 5n—N
6pN—n - LT 6pn—N
-~ TpN—N" : CT=N-—-N
. 8—npn L C 8pN-—N
 0—npN N 9—npN

 When alnﬁmeri\cdlf'designzition keyedﬂhhs
-but four digits in which case relay 922 is not
operated, code impulses aresent.out from

the - registers ‘in. accordance with the fore-
going codes, the stations code being sent

first following the codes for the office digits

followed by the thousands and the other nu-
merical codes in.order. ' If a stations letter
was not keyed or if any digit was keyed for
setting the stations letter except 5, 6, 7 and
9 corresponding to stations letters J, M, R
and W a code for zero is transmitted. - .

If a five numerical digit designation is

second -digit of which is 0 indicating’ a des-
ignation of a line 10,000 to 10,999, then the
first digit 1 would be registered by the op-
eration of thousands register relay 618, no

register  relays of the hundreds register:

would be operated, ‘and consequently. relay
1003 ‘not being operated, and the stations

“register relays would be operated to register

the units digit in which case the start com-
bination is not registered on the stations reg-
ister and relay 715 is not operated.” The cir-
cuit of relay 922 is therefore established from

battery, winding of relay-922, conductor -
928, inner right front contact of relay 708
‘which operates following the keying of the

units digit; conductor 731, back contact of
relay. 9380, conductor 929, back contact of

-relay 1003, conductor 1023, right back con-

tact of relay ‘715, back contact of relay
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-keyed the first digit of which is 1 and the
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ister relay 607 to ground on conductor 1309.
The operation of relay 922 indicates that
the first set of code impulses for the ten-
thousands digit 1 of the numerical designa-
tion to be sent is to be received cn the sta-
tions register of the tandem sender and must
be sent in the stations code which is “pn—n”
rather than the thousands code which is
“_p—N”. The units digit which is regis-
tered on the stations register and may have
any value from 0 to 9 and is to be received
on the units register of the tandem sender
must be sent in the regular units code in-
stead of the stations code. This transiation

5 is brought about by providing extra sta-

tions register relays.

Referring to the codes above tabulated, it
will be noted that the odd impulses of each
code are either blank or light positive and
that the even impulses are either light or
heavy negative. Consideration will now be
given to the manner in which these impulses
are generated. Asswitch 800 passes each even
numbered position, ground is connected over
the upper right and lower left contacts of
cam 809, conductor 810, left front contact of
relay 453 which is operated until switch 8§00
passes beyond position 10 of its second revo-
lution, inner right back contact of relay 458,
conductor 1342, outer left back contact of re-
lay 1820, inner right front contact of relay
1339, left back contact of relay 1313 to the
tip fundamental conductor, or after switch
800 leaves position 10 of its second revolution
with relay 453 deenergized from conductor
810, left contacts of cam 860, conductor 861,
inner right back contact of relay 458, thence
as traced to the fundamental tip conductor.
Battery is connected through the high resist-
ance 811, conductor 812, upper contacts of
cam 818, conductor 814, right front contact
of relay 453, outer right back contact of re-
lay 458, conductor 460, inner right back con-
tact of relay 1320, middle right front contect
of relay 1339, conductor 1262, lower right and
upper left contacts of cam 1223, conductor
1318, thence as previously traced to the ring
fundamental conductor, or after switch 800
leaves position 10 of its second revolution and

0 relay 453 releases, over the right contacts of

cam 818, conductor 862, outer right back con-
tact of relay 458, thence as traced to the ring
fundamental conductor. Unless this condi-
tion is modified by shunts around resistance
811 by conmnections controlled by the sender
register light negative impulses are gen-
erated.

As switch 800 advances from position 5 into
position 17 of its first revolution for trans-
mitting impulses corresponding to the office
code at which time tandem relay 1337 is op-

erated, the shunt around resistance 811 for

modifying the light negative impulses into

heavy negative impulses as determined by .

the setting of relays of the A, B and C code

register relays may be trace over conductors
812 and 834, outer left front contact of relay
1887, conductor 815 to the upper right con-
tact of cam 816 and thence in positions 51 to
834 of switch 800, over the lower right con-
tact of cam 816, conductor 820, contacts of the
A code register relays, one of conductors 925,
926 or 927, contacts of cam 821, conductor 822,
inner left front contact of relay 451, conduc-
tor 461, right back contact of relay 1437, con-
ductor 1438, lower right and upper left con-
tacts of cam 828, conductor 8§24, resistance 462
to battery on conductor 702; or in positions
91/ to 1284 over the lower left contact of cam
816, conductor 825, contacts of the B code reg-
ister relays, one of conductors 925, 926 or 927
and thence as traced to battery through resist-
ance 462 or in positions 1314 to 1634 over the
upper lett contact of cam 816, conductor 826,
contacts of the C code register relays, one of
the conductors 925, 926 or 927 to battery
through resistance 462.

Assuming first that the designation keyed
comprised a four-digit numerical designa-
tion. foliowed by a stations letter in which
case relay 1003 would be operated and there-
fore relay 922 would not be operated, then
as switch 800 rotates from position 17 of its
firgt revolution through position 16 of its sec-
ond revolution, with tandem relay 1337 de-
energized after switch 800 leaves position 17
of its first revolution, shunts may or may not
be placed around resistance 811 to generate

heavy negative impulses as determined by the.

setting of the stations, thousands, hundreds,
tens and units register relays in the order
named. These shunts are closed over conduc-
tors 812 and 834, outer left back contact of
relay 13837, conductor 1846, outer right back
contact of relay 922, conductor 923, right
contact of cam 817 and thence in positions
1714 to 2034 of the first revolution of switch
800, over. the right contact of cam 818, con-
ductor 827, contacts of the stations register
relays, one of conductors 925, 926 or 927
through resistance 462 to battery; or in posi-
tions 131/ to 434 of the second revolution of
switch 800, over the lower left contact of cam
817, conductor 828, contacts of the thousands
register relays, one of conductors 925, 926 or
927, through resistance 462 to battery; or in
positions 514 to. 834 over the upper left con-
tact of cam 817, conductor 829, contacts of
the hundreds register relays, one of the con-
ductors 925, 926 or 927, through resistance 462
to battery; or in positions 914 to 1234 over
the upper left contact of cam 818, conductor
830, contacts of the tens register relays, one of
conductors 925, 926 or 927, through resistance
4602 to battery; or in positions 1814 to 1634
over the lower left contact of cam 818, con-
ductor 831, contacts of the units register re-
lays to battery through resistance 462.

If it be assumed that the number keyed
comprised a five-digit numerical designation
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~ for a line 10,000 to 10,999 in which'case rélay

oF BN

‘tive impulses as determined by the setting of

i

922 operated. as- previously described, then
when switch 800 rotates from position 17 of

“its first revolution through position 16 of its
-second _revolution” with - tandem relay 1337
deenergized, shunts may or may not be placed.

around resistance 811 to generate heavy nega-

the thousands, hundreds, tens, tnits and 'sta-

‘tions relays in the order named. As switch

800 rotates through positions 1714:to 2084 6f

its first-revolution since: the thousands:digit

. régistered on the thousands registeris 1'and is
~to-be- sent-in ‘the stations code ‘for digit 1

15

- code which is “2-=N" no shunt is cut through
from the impulser switch to thé contacts of .

.7 .;2,0

which is “pn—n" instead ‘of the thousands:

the, ‘thousands register “relays' and- conse-

_quently both of the.negative impiilsés are.
‘transmitted as light negative: * A'sswitch 800:

' rotates through positions 114 to 43/ of its sec-

95

T30

ond revolution since the thousands digit reg-
istered on the hundreds register-is-zero, the

-code of which is “—n—n”, no translationis
made and two light negative impulses-are’
“transmitted. - As switch:800 rotates through .
positions 514 to 1634 in " which positions.
“shunts may or may not be established to gen-
_erate. heavy negative impulses, ‘shunts "are
closed: around resistance 811 over conductors

. 812 and 834, outer left-back contact of relay

1887, conduictor 1346, outer right front con=

~tact of relay 922, conductor 924, upper right

-.conductor 830, contacts of the tensregister re--

. tered, one of conductors 925, 926 or 997,
“through resistance 462 to battery ; or in posi-

4o

contact'of cam 819 and thence in positions 514
to 834 over the upper left contact of cam 819,

lays on which the hundreds digit is' regis-

tions 91/ to 1234 over the Jower left contact
‘of ‘cam 819, ‘conductor 831, contacts of the

_units register relays on: which the tens digit
" is Tegistered; one of ‘conductors 925, 926 or

45

- 927 through resistance 462 to battery’; or in
- positions 137/ -to 1634 over the lower right-

. contact of cam 819, conductor 832; contacts
- of stations  register relays upon ‘which-the

- units' digit is registered, one of ‘conductors
995, 926

50

.+t is to be noted in this connéction that if a

> or 927-through resistance 462 to bat-
tery: - i e N E

-~ four-digit numerical ‘designation  6f a line

ety
G

1000 ‘to 1099 has been keyed with'the thou-

_.sands digit 1 registered by the operation.of
> thousands Tegister relay- 618, no:-hundreds

register relays operated to register the hun-

- operated, ‘and ‘the start. combination regis-

73*6

=)

‘tered on relays of the stations register-and

relay 715:thus operated, rélay 922 ishot oper- : P to:11 the
: ' “lower left contact of cam 835, conductor 841,

- ‘dted and impulsing consequently takes place

‘as-previously described in connection with a

- numerical “designation- including a stations

L

““letter except that the code for zero is trans-
‘mitted for setting the stations register of the -

1,807,083  © -

faﬁdem‘::séﬁder, no stations letters Béi‘hg' as<
signed to the numbers 1000 to 1099 in offices

-with both five-digit numbers and stations let-
ters. - Ox calls to offices in which thére are

no five-digit numbers, station letters may be

this case a stationsletter would be registered
on the stations register relays the start com-
bination is not registered. therein and relay
715 is not operated. - Since it is necessary
to permit the operation of relay 922 in this
case, relay 930 is operated over. conductor 734

Trom the decoder opening the operating cir-
cuit previously traced for relay 922. On calls

of'the type for which the decoder is not em-
ployed, relay 980 cannot operate and there-
fore it is necessary to restrict the numbers
1000 to

ters. .

tive impulses -are transmitted in each posi-
tion-of switch 800 having been described, at-

tention will now be directed to the manner

in which ‘positive impulses are generated as
switch 800 advances:through odd numberad
positions. ~As switch -800 passes each .odd

conductor 323 is_ connected- ‘over “the right

-back:contact of relay 1313, conductor 1926,
right contacts of cam 1225, conductor 1419, .

back contacts of relays.1416 and:1415; con:
ductor 1224 ‘right contacts of cam 1228, con-
ductor 1262, middle right. contact of relay
1339, inner right back: contact of relay 1390,

~conductor 460, outer right back .contact of
telay 458, right front-contact of relay 458,

conductor 814, right contacts of cam-809.t6
ground “until relay 453 releases and switch

1099 for direct calls with stations let-

The manner’.‘iuvwhiich_’light' iorl ‘heavy nega- :

‘assigned to riumbers 1000 t0.1099 and since in -

5

80 -

29

numbered -position, ‘the fundamental “ring =~

a5

160

800 leaves position 10 of its second revolution

‘and then as traced over the outer right back

contact ‘of ‘relay. 458, conductor 862, lower .

right and-left contacts of cam 813 to ground -
“at the right contacts of cam 809. - Agsswitch

800 passes through the odd’ positions 5 to 17

‘of its:first revolution, the tip fundamental

110

conductor 319 may or may not-be cennected -:

over-the left back contact of relay 1813,/n-

-ner right contact of relay 13839, outer left

back contact of relay 1320, conductor- 1342,

inner- right ‘back: contact of relay 458, leff 1
front contact: of ‘relay 453, conductor 810,

outer right: front contact of tandemi-relay.
1337, conductor. 833, to. the upper right ¢on-

tact -of ‘cam"835 ‘and thence in:positions: 414
to 784 over-the loweér right contact of cam

register ‘relay, .conductor 837 or ‘conductor

838, contacts:of ‘cam 840, conductor 839, left
‘back contact of relay 1437, resistance: 1439 to

battery; or in-positions 814 to 1134 over the

‘contacts of the B code register relays;con-
“ductor 837 or conductor 838; contacts of cam

840, thence ‘to battery-as traced-through: re-

sistance 1439; or in positions 1214 40153 -

_ - 835, conductor:836, contacts of the A code -
dreds digit 0 and.relay 1003 consequently not-

125 -
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over conductor 842, contacts of the B code
register relays, conductor 837 or conductor
888, contacts of cam 840, thence to battery
through resistance 1439.

Assuming first that the designation keyed
comprised a four-digit numerical designa-
tion followed by a stations letter in which
case relay 922 would not be operated, then
as switch 800 rotates from position 17 of its
first revolution through position 16 of its
second revolution with tandem relay 1337
deenergized after switch 800 leaves posi-
tion 17 of its first revolution, battery ma;
or may not be connected to the tip funda-

mental conductor to generate light positive

impulses dependent upon the setting of the
stations, thousands, hundreds, tens and units
register relays in the order named. Asswitch
800 passes through odd positions the funda-
mental tip conductor is extended as traced
to conductor 810, outer right back contact of
tandem relay 1337, conductor 1347, inner
right back contact of relay 922, conductor
843, upper right contact of cam 844, thence
in positions 1614 to 1934 over conductor 45,
contacts of stations register relays, conduclor
837 or conductor 838, thence to battery
through resistance 1439; or in positions 204
to 834 over the right contact of cam 846, con-
ductor 847, contacts of the thousands register
relays, conductor 837 or conductor 838,
thence to battery through resistance 1439;
or in positions 414 to 784, over the lower left
contact of cam 848, conductor 848, next to
outer front contact of relay 708 which is op-
erated when a stations letter has been regis-
tered, conductor 735, contacts of hundreds

register relays, conductor 837 or conductor

838 to battery through resistance 1439; or in
positions 814 to 11834 over the lower right
contact of cam 844, conductor 849, contacts
of tens register relays, conductor 837 or con-
ductor 838 to battery through resistance 1439
or in positions 121, to 1534 over the upper
left contact of cam 846, conducter 850, con-
tacts of units register relays, conductor 837
or conductor 838 to battery through resist-
ance 1439,

1f it be assumed that the number keyed
comprised a five-digit numerical designation
for a line 10,000 to 10,999 in which case relay
922 is operated, as previously described, then
as switch 800 rotates from position 17 of its
first revolution through position 16 of its sec-
ond revolution with relay 1387 deenergized,
battery may or may not be connected to the
tip fundamental conductor to generate light
positive impulses dependent on the setting of
the thousands, hundreds, tens, units, and sta-
tions registers in the order named. Asswitch
800 passes through odd positions, the funda-
mental tip conductor is extended as traced to
conductor 810 over the right back contact of
relay 1387, conductor 1347, inner right front
contact of relay 922, conductor 851, right con-

27

tact of cam 852, thence in position 17 over
the upper left contact of cam 852, conductors
858 and 847, the outer right back contact of
thousands register relay 1011, conductor 1024,
outer right back contact of thousands regis-
ter relay 616, conductor 629, left front con-
tact of relay 922, conductor 931, conductor
887, thence to battery through resistance 1439.
In passing through positions 20%; to 334 no
connections are established through the con-
tacts of the hundreds register relays for gen-
erating a positive impulse since the thousands
digit reqistered on the hundreds register re-
lay is zero, requiring no positive impulses.
In passing through positions 41/ to T34, the
fundamental tip is extended as traced to the
right contact of cam 852, thence over the left
contact of cam 854, conductor 849, contacts of
the tens register relays, conductor 837 or con-
ductor 838 to battery through resistance 1439 ;
or in positions 81/ to 1134 over the lower left
contact of cam 852, conductor 850, contacts of
the units register relays, conductor 837 or
conductor 838 to battery through resistance
1439 ; or in positions 121/ to 1534 over the up-
per right contact of cam 854, conductor 855,
contacts of the stations register relays, con-
ductor 837 or conductor 838 to battery
through resistance 1429. '
Blank impulses are generated in odd posi-
tions of switch 800 by connecting the funda-
mental tip conductor to ground through con-
tacts of the register relays in accordance with
the setting of the registers to discharge the
fundamental loop, then opening the tip fun-
damental conductor. As switch 800 passes
through the odd positions 5 to 17 of its first
revolution with tandem relay 1337 operated,
the fundamental tip may or may not be con-
nected as traced to the right front contact of
relay 1387, conductor 833, to the upper right
contact of cam 835, thence in positions 414 to
734 over the lower right contact of cam 835,
conductor 836, contacts of the A code regis-
ter relays, conductor 856, upper right contact
of cam 858 to ground at cam 859, or over con-
ductor 837, upper left contact. of cam 859 to
ground. Thus, dependent on the operated
condition of the A code register relays, both
the tip and ring fundamental conducters may
be grounded as switch 800 rotates through
position 434 to discharge the fundamental
loop and the tip then opered from position
43/ to 5Y, or both grounded as switch 800
rotates from positions 634 to 634 and ihe tip
then opened from position 634 to T14. As
switch 800 rotates through positions 8% to
1134 the tip fundamental conductor is ex-
tended over the lower left contact of cam 835,
conductor 841, contacts.of the B code register
relays, conductor 838, left contact of cam 858
to ground at cam 859, or over conductor 837,
upper left contact of cam 859 to ground de-
pendent on the operated condition of the B
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“code ‘register -relays; grounding ‘both, fun-

- damental conductors.as it rotates from posi-
- tions 814 to 83/ or 1034 into 103/ to discharge

e

15

b the fundamental loop and opening the. fun-

damental tip- from positions 83/ to 914:or

from positions 1034 to 1114. - As switch 800 -

rotates through. positions 121/ -to 1534, the

tip fundamental is extended. over the upper
left contact of cam 835, conductor 842, Con-
tacts of the C code register relays, conductor .

- 838, left contact of cam 858 to ground. at cam
859, or over conductor 837, upper left contact .

of cam 859 to ground dependent on the oper-
ated condition of the C code register relays,
grounding both fundamental conductors.asit
rotates from positions 1914 to 1234 or: 1414
to- 1434 to discharge.the fundamental.loop
and. opening the fundamental tip from posi-
tions 1234 to 181 or from positions 1434 to
. As switch 800, rotates through ‘odd posi-

tions, from position 17 of its:first revolution.
-through position 16 of: its second revolution,.

relay 1337 being now deenergized and it be-

ing assumed that a four-digit numerical des-.
ignation with a stations letter has.been keyed-

~and,_relay 922 not. therefore. operated, the

fundamental tip conductor may- or may not -
> ‘ y

be connected to ground for generating blank
impulses dependent on the setting of the re-

- lays of the stations, thousands, hundreds,
' tens and units register relays in the order
~ named.  The fundamental tip conductor ex-

- of cam 859 to ground, or-over condtictor 838, |

” a5

tends as traced to.conductor 810, outer right -
? back_ contact of relay 1837, conductor 1347,
~ inner right back contact of relay 922, conduc--
- tor- 843, upper right cortact of cam 844, in
- positions 163/ to. 1974 over the left contact

of cam 844, conductor 845, ‘contacts of the

stations register relays, canductor 856, upper
- right contact of cam. 858 to ground at cam

859, or over conductor 837, upper left contact

upper 16ft “contact of cam 858 to ground at

~cam 859, dependent on the settiny of the sta-

tions relays, grounding’ both ' fundamental
conductors as switch 800! rotates from posi-

- 'tions 1614 to 163/ or 18%%4 to 183/ to discharge

+55

the fundamental loop and opening ‘the tip
fundamental from ‘positiens 163/ to 1714 or

- frem positions 1834 to 19%4. ~As switch 800

‘rotates through positions 2074 to 38/ the tip-
fundamental conductor is extendéd over the
right contact.of cam 846, conductor 847, con- .
tacts, of ‘the thousands register relays, con--

" ductor 838, left contact of .cam 858, or over

conductor 837, upper left contact of cam 859,

~to ground dependent on the operated condi-

. tion of the thousands register relays, ground-
‘ing both:'fundamental - conductors as it ro:
- tates from positions 2014 to 2034 or 214 t0-23/
o discharge the fundamental 1oop, and open-’
“ing the tip conductor from positions 2034 to
oo 114 or fremepositions 234 to 8%, As switch
S 08B 800" rotates through positions 4% to 734 the -

1,807,083 -

’ti’p‘ furidamental conductor is extended Qvér"

the lower left contact of cam. 846, conductor

848, next to outer front contact of relay 708
which is operated when a stations letter has
been-:registered, conductor. 785, contacts of -
‘the-hundreds register relays, conductor 838,

left eontact of cam 858, or.over conductor
837, upper left contact of cam 859 to ground

dependent: on the:operated condition .of the

hundreds register relays; grounding both
fundamental conductors as it rotates through

ing the tip conductor from. positions 43/ to

B4 or 634 to T4 “As switch 800 Totates
through positions 814 to 1134 the tip fun-
‘damental - conductor is extended over: the

lower right .contact -of cam 844, ‘conductor
849, contacts of the tens register relays; con-

ductor 838, left contact of cam 858, or over
conductor 837; upper left contact of cam 859
to. ground dependent on the operated condi- .
‘tion'of the tens register relays, grounding both
“fundamental conductors as: it rotates from -
_positions 814 to 834 or positions 1014to 103/
-to.discharge the fundamental loop, opening -
‘thie tip conductor from positions 834 to 91/ .
or.- 1084 - to-1114.  As switeh 800 rotates .*
‘through positions 1214 to 1534, the tip-fun:
~damental conductor is extended over the up-
per left contact of cam 846, conductor 850,

contacts of the tnits register relays, conduc-

ductor 837, upperleft contact of cam 859
toground dependent on the operated: condi-
tion. of the units register relays, grounding
both: fundamental conductors”as it rotates
from positions 1214 to 1284 or 1414 to 1434
to discharge the fundamental loop, and open-

‘ing the tip conductor from- positions 1234 ‘to’

181/ or 1434 to 151. 3} S
* ‘Blank impulses: are generated in the man-
ner described in case a five-digit numerical

-designation should be keyed, except that they
‘are transmitted . over the:fundamental cir-.

cuit inthe same order as” positive impulses

“in odd positions of switeh 800, that is, in ac-
~cordance with the setting of the thousands, -
~hundreds; tens, units -and ‘stations- register
_relays in the order namnied. The manher-in
avhich light and heavy negative, light. posi-
“tive ‘and. blank impulses: are produced hav-

position 434 or from positions 614 to. 63/
- to discharge the fundamental loop, and open- -

[€x]
<

20

tor 838, left .contact of cam 858, or over con-

100

110

115

ing been ‘explained, it is not considered to be .

necessary to' explain how code impulses for

-any definite office and’numerical designation

are transmitted. , e Ll
. As switch 800 passes out of position 16-0f

contacts of cam 1225, conductor 1419, back

1224, right contacts of cam 1228, conductor

1262, middle Tight contact of relay 1339, in- _
ner’ right: back -contact of relay 1320;"con- -

contacts of ‘relays 1415 and 1416, conductor-

J129

“its second’revolution; the fundamental ring .
‘conductor 323 is connected over'the right back
contact of relay. 1313, conductor 1296, right -
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ductor 460, outer right back contact of relay
458, conductor 862, lower right and left con-
tacts of cam 818, right contacts of cam 809 to
ground. The fundamental tip conductor is
connected over the left back contact of relay
1813, inner right front contact of relay 1339,
outer left back contact of relay 1320, con-
ductor 1842, inner right back contact of re-
lay 458, left back contact of relay 453, con-
ductor 464, lower contacts of cam 802, con-
ductor 803, upper left contact of cam 1227
to ground at cam 1204. Both fundamental
conductors ave thus grounded while switch
800 is passing from position 1674 to position
1634 and the tip fundamental conductor is
then opened as switch 800 passes from posi-
tion 163/ to position 1714. From position 17
to position 1814 the ring fundamental ex-
tends as traced over the outer right back con-
tact of relay 458, right back contact of relay
4538, conductor 463 to ground over the lower
contacts of cam 859 and the tip fundamental
extends as traced over the inner right back
contact of relay 458, left back contact of re-
lay 453, conductor 464, left contacts of cam
823, conductor 824, resistance 462 to battery
thus generating a heavy positive impulse.
In passing through positions 19 and 20 the
fundamental circuit is opened. As switch
800 reaches position 183/ with relay 454 re-
leased, a circuit is established from battery
through the windings of counting relays 400,
401 and 402, conductor 403, left contacts of
cam 863, conductor 864, left back contact of
relay 454, conductor 807, lower contacts of
cam 801 to ground. These relays operate and
lock to ground at the lower contact of cam
1209. From this point the sender functions
as previously described to operate the cut-
through relay 807 of the trunk of Fig. 3
after which the sender is released as pre-
viously described.

Assistance calls requiving a local district se-
lector

For this type of call the operator tests and
connects with an idle trunk of the type dis-
closed in Fig. 16 thereby operating relay 1600
over the lower left and upper right contacts
of cam 1601 and the sleeves of jack 1602 and
plug 121. Relay 1600 locks: over its upper
front contact directly to the sleeve of jack
1602 and prepares a circuit for lighting the
group busy lamp 1603 when all trunks of the

5 group ave busy., When the plug 121 is fully

mserted into jack 1602, relay 1604 operates
in & circuif extending from battery through
its winding, the upper contacts of cam 1605,
conductor 1632, tips of jack 1602 and plug

' 121, upper alternate contacts of relay 192,

-

conductor 132, upper normal contacts and
inding of relay 215 fo ground at the upper
miact of relay 211. Relay 1604 operates,
but due to the high resistance of its winding
relay 215 does not receive sufficient current to

29

operate. Relay 1604 with relay 1600 oper-

ated, closes a circuit from battery, upper
winding of relay 1606, contact of relay 1604,
conductor 1663, to ground at the lower front
contact of relay 1600, relay 1606 upon oper-
ating locking over its upper winding and in-
ner upper front contact, lower left and upper
right contacts of cam 1607, upper right and
lower left contacts. of cam 1608, inner upper
back contact of relay 1609 to ground on con-
ductor 1663 and closing a circuit extending
from battery, winding of magnet 1610, con-
tact of cam 1611, upper left contact of cam
1612 to ground at the upper front contact of
relay 1606 thus advancing sequence switch
1610 into position 2. Upon leaving position
1, the circuit of relay 1604 and the locking
circuit of relay 1606 are opened and these re-
lays release.

With sequence switch 1610 in position 2,
relay 1618 operates in a circuit. extending
from battery through its winding, lower back
contact of test relay 1614, left contacts of cam
1608, inner upper back contact of relay 1609
to ground on conductor 1663. At its lower-
most contacty relay 1613 connects the two
lower windings of test relay 1614 in a series
circuit extending from battery through the
middle winding of relay 1614, lower contacts
of relay 1613, lower winding of relay 1614 to
ground at the left contacts of cam 1615 there-

by preparing the marginal test relay 1614 for

operation, and connects the test brush 1616 of
sender selector 1650 over the upper contacts
of cam 1617, upper winding of relay 1614,
lower contacts of relay 1613, lower winding
of relay 1614 and thence as traced to ground
at cam 1615. :

It will first be assumed that the sender
upon the terminals of which the brushes of
selector 1650 are at the time standing is busy
and that no operating circuit is therefore
closed for relay 1614. A circuit is therefore
closed from battery, winding of stepping re-
lay 1618, lower contacts of cam 1619, back
contact of stepping magnet 1620, upper front
contact of relay 1613, upper back contact of
test relay 1614, upper right and lower left
contacts of cam 1608, upper back contact of
relay 1609 to ground on conductor 1663.
Relay 1618 operates connecting the winding
of stepping magnet 1620 in a circuit extend-
ing over the upper contacts of cam 1621, up-
per front contact of relay 1618 to ground over
the operating circuit of relay 1618, where-
upon magnet 1620 energizes in turn opening
the circuit of relay 1618 which releases, open-
ing the circuit of magnet 1620 which in turn
releases and advances the brushes of switch
1650 one step. In this manner through the
alternate operation and release of relay 1618
and magnet 1620 the brushes of switch 1650
are advanced step by step until test brush
1616 engages the terminal of an idle sender
when the previously traced circuit through
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- the upper and lower ~Win'dings~bjfvtest relay

- 1614-to the test brush 1616 will be completed,

for example, over conductor 816, inner right

~back contact of relay 1000,-left back contact

- rent to operate and at its'lower back contact

15

of relay 1001 to battery through resistance

1002. * Relay 1614 now receives sufficient cur-

opens the circuit of relay 1618 which releases

—and opers the circuit of stepping relay 1618
. Relay 1614-]locks from battery on conductor
" 816, over brush 1616, upper contacts of cam.

to arrest further movement of switch 1650.-

1617, upper winding andupper front contact
of relay 1614, upper right and lower left con-

5 tacts.of cam 1608, upper back contact of ‘re-

lay 1609 to ground on conductor 1663, the in-

o creased potential on the sender test:conductor

316 marking the sender as’busy to other send-’
. -.erselectors. - Relay 1613 upon releasing also
20

closes a circuit extending from battery, wind-

ing of magnet 1610, contact of cam 1611, low-

er right-contact of cam 1622, uppeér back con-

- “tact of relay 1618, lower front contact of re-

.. .2B

-1ay 1614, left contacts of cam 1608, upper back

contact of relay 1609 to ground on conductor

1663 advancing the sequence switch 1610 into

position 3. . - o
“With thie sequence switch in position 3 a

. circuit is closed ‘from battery through the
+ 30 lower winding of marginal relay 1609 to the

lower left contact of cam 1623, and from bat-
tery  through the winding: of sensitive relay.

1624 to the lower right-contact of cam 1623

- 35
40
.45

.50

-ahd thence over the upperleft contact of cam
1628, inner lower front contact of relay 1600,
-left -contacts of ‘cam 1625, brush 1626, con-
‘ductor 821 and windings of relay 500 of the
- sender in series to ground. = Relays 1624 and
500 operate, but relay 1609 ‘being marginal -
does not because:-of the high resistance of the
‘windings of relay 500. - Relay 1624 upon op--

erating closes an obvious circuit for relay
1627 which locks over its-inner lower front

contact and the right contacts of cam 1628
to ground after sequence switch 1610 reaches -

position 11 and until it leaves. position 14.
At the'sender upon the-operation of relay
500, relays 700, 1302, 1001, 1300, 1100, 1304
and 1400 operate as previously described in

connection with the first class of call dis- -

- cussed, relay 1001 upon operating, removing

battery from:test conductor 816 thus releas-
ing relay 1614. Relay 1614 upon releasing

. ‘closes a circuit for'advancing sequence switch
-1610 into position 4 extending from battery,
- winding of magnet 1610, contact of cam 1611,

- upper-left ‘contact of cami 1622, upper back

60

contact of relay 1614; upper right and lower

left contacts of cam 1608, upper back contact

of relay 1609 to ground on conductor 1653,

‘Neither of the trunk class register relays 900 -

or 905 operate for this type of call and con-
sequently relays 902, 903, 911, 1806, 1500 and
1501 -donot operate as previously described.

-With relay 1001 operated and relay 900 not

1,897,088

o

épérdtéd, ‘a'bifcuvi_“t is established from’ bat-

-tery, windings of transfer relays 511 and 514
-in series, back contact of relay 515, conductor
.516; back contact of relay 900; conductor 906,
inner right-back contact of relay 505, conduc-
tor 506, inner left front contact of relay 1001

70

to ground. Relays-511 and 514 lock in series -

-over the back contact of relay 515, conductor

516, back contact of relay 900, conductor 906,

‘outer right front contact of relay 511, conduc-
‘tor 506 “to ground, the operation of transfer

relays 511 and 514 indicating that the first
digit keyed by the operator will be registered
on the first or A code register. With relay
511 operated, the previously traced circuit for

relay 505 is established, relay 505 opening the

initial -operating circuit of relays 511 and
514." 'When relay-1800 -operates the funda-
mental tip conductor 819 and the fundamen-
tal tip: conductor 828 are disconnected. from

the windings of relays 900 and 905 and are

made free for fundamental selections. -

- With sequence switch 1610 in position‘4 the -
fundamental tip conductor 819 is extended

over brush 1629, left contacts of cam 1628,
inner upper contact of relay 1627, upper left
contact of cam 1607, upper left contact of cam

-1630, upper winding of control relay 1606 to
battery and the operator’s keyset is connected

over tip trunk conductor 1632, vpper right
and lower left contacts of cam 1605, brush
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1633 to conductor 829 in the sender and over

ring trunk conductor 1634, upper contacts of

cam 1635, brush 1686 to conductor 332.  Re- -

1ay 407 in the sender now operates over con-
ductors 1634 and 332 and causes the impulse
“relays 411, 412 and 413 to be connected from

24-volt battery over conductors 329 and 1632

and impulse relays 421, 422 and 423 to be

connected from-24-volt battery over. conduc:
tors 832 and 1634 to the keyset in the manner
previously described. . The connection estab-
lished from battery through the windings of
relays 411, 412 and 418 now causes the opera-
tion of relays 215 and 217 and the lighting

of lamp 221 at the keyset as an indication that
‘the sender is ready to receive impulses from.

- the keyset. o ST
- It.will be assumed that the operator keys

a three-digit code for establishing a connec-
tion with another operator’s position which
is to be reached over the brushes of the dis-

-trict selector 1660 and the brushes of office
‘selector 1670. The depression of keys of key-
set 214 now causes-the ‘setting ‘of relays of
“the A, B, and C code registers in the manner
_previously described. -As soon as the three-
_code digits have been registered and relay

600 operates, the previously traced. circuit
for. relay 509 is closed and relay 509 oper-
ates, locking to conductor 506 and closing a

previously operated. - Relay 509 also connects

battery-to conductor 1334, as previously de-

sceribed, for causing the connection of a de-
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‘holding circuit for relay 505 which has been
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coder with the sender whereupon the office
code registered is transfered to the decoder.
The decoder now translates the office code
and determines therefrom that the desired
call is for a connection to an operator’s posi-
tion involving the setting of district selector
1660 and office selector 1670 and causes the
setting of certain of the compensating resist-
ance register relays 1413 to 1417 inclusive,
over the group of conductors 627, the setting
of class register 1e1‘1y 1405 which in turn
operates relays 1442 and 1008 and the set-
ting of relays of the district brush and group,
and office brush and office group register re-
lays. In this case since district selections
are to be made relay 502 is not operated
from the decoder and since office selections
are also to be made, relay 1440 is operated
'fxom the decoder over conductor 1441 and
locks over its left winding and left front
contact to ground on conducter 1254 as socn
as relay 1806 operates and until sequence
switch 1200 leaves position 7

After an interval to allow the register re-
lays of the sender to be operated from the de-
coder, the decoder connects ground over con-
ductors 628 and 1502 to battery through
the winding of relay 1501 which operates and
locks over its inner left front contact to
ground on conductor 1303 and extends its
1oc1ung ground over conductor 1808 to bat-
tery through the winding of relay 1306
thereby causing the operation of relay 1306.
Re"ay 1308 upon overating causes the release
of the decoder, prepares Tock dng ground for
operated 1'elajfs of the district brush and
group and office brush and group register
relays and opens the circuit of relay 1400
which now releases, all in the manner pre-
viously described. With relay 1400 released
and relay 502 not operated, no circuit is
established for relays 400, 401 and 402 and
consequently control switch 1200 remains in
position 1 in which the fundamental circuit
15 established for controlling district brush
selection. It will be assumed that for this
type of call the class register relays 1405,
1442 and 1008, Co*npbnsatiﬂo resistance reg-
ister remys 1413 and 1415 have been oper-
ated and locked and that no district brush,
district group, office brush or office group
register relays have been operated.

With control switch 1200 in position 1,
and sequence switch 1610 in position 4 the
fundamental circuit is now completed from
the winding of control relay 1606 of the dis-
trict selector ns traced to conductor 319,
thence over the left back contact velay 1313,
outer left back contact of relay 1812, con-
ductor 1314, upper contacts of cam 1219, con-
ductor 1231, winding of relay 1315, conduc-
tor 1316, back contact of counting relay 401,
conductor 430, left winding of overflow
relay 1317, conductor 1318, conductor 1348,
resistance 941, outer left back contact of relay
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911, inner left back contact of relay 902,
conductor 932, right back contact of relay
502, conductor -507, back contact of relay
1400 conductor 1401 outer left front contact
of rvelay 1306, cenductur 1208, left contacts
of cam 1202 to ground on conductor 1308.
Relays 1815 and 1506 operate over this cir-
cuit, relay 1608 locking over its inllC“ upper
front contact and the left contacts of cam 1607
to the fundamental tip and closing a circuit
for advancing sequence switch 1610 into posi-
tion 5. This circuit may be traced from bat-
tery, winding of magnet 1810, contact of
cam 1611, upper left contact of cam 1612 to
ground & 2t the upper front contact of relay
1606. As switch 1610 leaves position 4, re-
lay 1606 remaing operated over its leckmd
ircuit and cTOSﬂs a circuit with switch 1610
In position § extending from battery, through
the winding of ap—&mve magnet 1637, rlght
contacts of cam 1638 to ground at the upper
front contact of relay 1606 for advancing the
district selecter brushes in a brush selection
movement. As the brushes advance an in-
termittent shunting ground is connected to
’Lhe tip fundamental over the lower contacts
of cam 1607, commutator segment 1639, brush
1640, upper right contact of cam 1641 to
01'01*?1{1 at the lower left contact of cam 1615
for holding relay 1608 operated and for in-
termittently shunting down the sender step-
ping relay 1815
In the sanaev‘ upon the operation of relay
1315 a circuit is established from ground at
the lower left contact of cam 1204, lower right
contact of cam 1217, conductor 1233, contact
of re hy 1315, condt tetor 1234, lower Toft and
right contacts or cam 1235, conductor 1236,
upper contacts of cam :208 conductor 1238
lcfwL back contact of distriet brush 1“001ste
relay 1410, outer right back contact of retrls—
Lm relay 1109 outer right back contact of
register relay 14'0( conductor 1423, left con-
tacts of cam 1239, conductor 1240 fo battery
through the \vlTlel"lO of the No. 0'counting re-
lay 400. Relay 400 operates and locks as
previously described through the windings
0'g relay 401 and 402 and when stepping relay
315 deenergizes in vesponse to the first
shunmng 1nmulse from the district selector
rela ays 401 and 402 operate in the locking cir-
cuit of rel‘w 400, relzw 401 opening the fun-
damental circuit thereb v releasing the dis-
trict selector control 1"-‘1"‘] 1606, Relay 1606
upon releasing opens the circuit of the up-
rlrwe magnet 1687 o arrest the brush shatt
in position to trip the first set of brushes
thereof and closes a cireuit for advancing
sequence switch 1610 into position 6.. This
circuit extends from battery, winding of mag-
net 1 10 contact of cam 1611, lower left
contact of cam 1612 to ground at. the
upn Dack contact of relay 1606. Af the
scnd upon the cperation of relay 402 a cir-
cuit is established as previously traced for
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- advancing sequence SW1tch 1200 1nto p0s1-”

tion 3.
Since it has' been assumed that a dlstant
oﬁice selector 1670 is to.be employed in the

‘5 connection and relays 1405 and-1440 have

been operated,.when ‘switch 1200 reaches po-
sition'2 a circuit is closed-for relay 1420 ex-

tending from battery, winding of relay 1420,

right front contact of relay 1440 condiictor

_10 1143 left and upper: right: contacts of cam

20

1265 conductor 1266, inner- right front con-
tact of relay 1405, left back cont‘tct of relay
1412; conductor 1954 upper contacts of cam

1206 conductor 1207 to ground-at the right-
front. contact of relay: 1306. - Relay 1420 locks

to ground on conductor 1254.. .

With _séquence switch -1610, in pOSlthIl 6
and sequence switch 1200 in- pos1t1on 3 the
fundamental circuit is again established and

relays 1606 and 1315 both operate, relay 1606

_ upon operating Tocking over the fundamental

circuit and closmg the prekusly traced:cir-
cuit for moving sequence switch 1610 out of
position- 6 into position 7.--In p051t10n 7
the. circuit .of wup-drive ‘magriet 1637 -

“again closed thereby adva.ncmor the- selector
- brushes in a group selection movement.

30

Since trip magnet 1642 operated in a circuit

extending over the upper left contact of cam

1641 and the lower left contact of cam 1615 as

“soon as switch 1610 reached position 6, the

" first set of brushes is tripped durmg the
‘initial portion of the group selection move-

(]
(3]

ment of the brush shaft.: As.thebrush sha,ft

-85 advances the sender steppmg relay 1315 is
1nterm1ttent1y shunted over-a circuit extend-

“ing from the upper left contact of cam 1607,

~ 40

.- 1815 a circuit is established from ground at.

upper right contact of cam 1630, comm'uta,tor; lower - winding and lower contacts 6f cam

segment 1643 brush 1644, upper right con-
tact of cam 1641 to gronnd at-cam 1615.
In the sender upon the operation of relay

the lower left contact of cam- 1204, lower
right contact of cam 1217, conductor 1933,

contact of relay 1315, conduct01 1234, Iower;

left and right contacts ofcam 1235 conductor

- 1236, r1frht contacts of cam 1258, conductor
‘ 1263 back contacts of district ¢ crroup register

"relays 1516, 1517 and 1518, conductor 1423 ;
upper ‘left and lower I'lo‘ht contacts of cam

1239, conductor 1264, back contact of district
trroup register relay 151‘9 conductor 1240 to

A battery throuvh the Wmdmcr of the No.. 0
counting relay 400. - Relay 400 operates and:

locks as previously "described -through the
windings of relays 401 ‘and 402 -and, when

" stepping relay 1815 deenergizes in: response

6O

- 65

to the first shunting impulse from the district
selector, relays 401 and 402 operate, relay 401
opening the fundamental circuit thereby re-
leasmo the district selector control relay 1608.

Relay 1606 upon releasing Jopens the’circuit.

of the up-drive magnet 1637 to arrest the se-
lected set of. brushes in position to hunt ( over
the first group of trunks to:which it has ac-

: advancmg sequence switc

“trunk seleetion ‘movement: -

LseTose

cess:and closes the circuit Erewously traced for ,

1610into positions.

~In position 8 relay 1606 operates in a cir-- -

cu1t' extending from . battery. through.  its

-lower winding; -lower left :contact-of cam -

1630, upper right contact of cam 1607, upper
rlght and lower left contacts of cam 1608,
upper back contact of relay 1609 to ground
on- conductor 1668 closing the previously

traced circuit for- advancing sequence switch -
- 1610 info: p051t10n 10. ~After leaving position

9 relay 1606 is held operated over s upper

~winding -and inner . upper front- contact,

upper. contacts of cam 1645, brush 1646 to
ground on the sleeve terminal® of the first

~trunk of the selected group; if such a trunk
s busy.: .It, 'will be assumed that: it is busy
-and that when sequence switch 1610 reaches.

position. 10,  relay- 1606 is locked operated
thereby closmg the previously traced circuit
for-up-drive magnet 1637.. Magnet 1637 now
causes the switch shaft to be advanced in a
As ‘soon. as.-an
idle trunk is encountered this locking cirenit
of relay 1606 is opened and until the selector

‘brushes are centered. on the terminals of the

idle trunk, relay 1606 is maintained locked

1630, centering commutator segment 1647,
brush 1648, left and lower right contacts: of
cam 1638 to ground at the upper front con-

tact of relay-1606. As soon as the brushes
aré centered, relay 1606 releases opening the .
~cireuit of up -drive magnet 1637 and closing
the previously traced circuit for adva,ncmv
sequence switch 1610 into  position 11. “In’ po-

sition 11 relay 1606 again operates over-its

1615 and closes the previously traced circuit

-for advancing . .sequence switch 1610 out of
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over its lower winding, lower contacts of cam

95 -
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105

position 11 into position 12, relay 1606 de- -

enermzmg as soon-as the sw1tch leaves posi-
tion 11.  With switch 1610 in position 12 the

~ tip fundamental conductor 819 is extended
over brush 1629, upper front contact of re-
lay 1627, right- contacts of cam 1649, brush .
1651 and thence to battery through the con-.

trol relay of the office selector 167 0 and ‘the

ring fundamental conductor 323 is ‘extended.

over ‘brush 1631, lower front contact of re-
lay 1627, lower left and upper right contacts
of cam 1652 brush 1653 to Ground at the
office selector

At the sender upon the operatlon of relay
402 at the end of district group- selection a
circuit is established from its. contact, over
conductor 404, outer left back contact of re-
lay 1402, conductor 1403, upper right. and
lower- left contacts of cam 1208, conductor
508 to battery through the left WlIldlIlO‘ of re-

‘lay 1811 and in parallel over the back con-
-tact of relay 502; conductor 1214, outer right

back contact of relay 1500, conductor 1521
right normal contacts of relay 1108 to bat-

tery’ through the Wlndmg of slow to release

110

115.

125

180
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relay 1109. Relay 1109 operates and closes
an obvious circuit for slow-to-release relay
1108 which after an interval operates and
locks over its right alternate contacts to
ground on conductor 1521 opening at its right
normal contacts the operating civeuit of re-
lay 1109. After an interval relay 1109 re-
leases, closing a circuit from ground ai its
back contact, left alternate contacts of relay
1108, conductor 1215, conductor 1212, upper
right contact of cam 1211, contact of
cam 1201 to battery through the winding of
magnet 1200 for advancing switch 1200
into position 4. The delay introduced
through the operation of relays 1108 and
1109 allows sufficient time to permit the dis-
trict selector 1660 to hunt for an idle trunk
in the selected group before switch 1200 is
advanced into position 4 for making a test
of the selected trunk. Upon the advance of
gwitch 1200 out of position 814 the locking
circuit' of the operated counting relays is
opened at the lower contacts of cam 1209,
relay 402 upon releasing in turn releasing re-
lays 1108 and 1109 and relay 401 upon releas-
ing again closing the fundamental circuit.
Relay 1811 also operates and locks over its
right winding and contacts, inner left back
contact of relay 1812 to ground on conductor
1508, removing the shunt from the left wind-
ing of relay 1317.

0 ffice trunk test

The fundamental circuit may now be traced
from battery through the control relay of the
office selector (not shown) thence as traced
to conductor 819, left back contact of relay
1818, outer left back contact of relay 1312,
conductor 1314, upper right and lower left
contacts of cam 1219, conductor 1012, resist-
ance 1218, lower left and upper right contacts
of cam 1221, conductor 1222, back contact of
relay 1417, conductor 1418, winding of trunk
test relay 1344, conductor 1316, back contact
of relay 401, conductor 430, left winding of
overflow relay 1817, conductor 1318, left con-
tacts of cam 1223, conductor 1256, right front
contact of compensating resistance relay 1413,
resistance 1428, back contact of relay 1414,
conductor 1430, left and upper right contacts
of cam 1925, conductor 1226, right back con-
tact of relay 1313, conductor 328, thence as
traced to ground at the office selector. Relay
1844 operates if the trunk is in operable con-
dition and in turn causes the operation of
relays 1819 and 1320 as previously described.
Relay 1320 upon operating closes a circuit
for relay 1312 over conductor 1822, upper
right and lower left contacts of cam 1228, con-
ductor 19228, cuter right front contacts of
relay 1820 to ground on conductor 1803.
Relay 1312 upon operating releases relay 1311
to again shunt the left winding of relay 1817
and establishes a new fundamental circuit
traceable, as previously described, from the
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tip fundamental conductor 819, left back con-
tact of relay 1813, the outer left front con-
tact of relay 1312, conductor 1323, right con-
tacts of cam 1230, conductor 1231, winding
of stepping relay 1315, conductor 1316, back
contact of velay 401, conductor 430, left
winding of overflow relay 1317, conducter
1818, left contacts of cam 1223, conductor
1256, right front contact of relay 1413, re-
sistance 1428, back contact of relay 1414, con-
ductor 1430, leit and upper right contacts
of cam 1225, conductor 1226, right back con-
tact of relay 1813 to the ring fundamental
conductor 323 to ground at the office selector.
The operation oi relay 1312 is effective at
this time o remove the trunk test relay 1344
and resistance 1218 from the fundamental cir-
cuit thereby reducing the resistance of the
circuit to such a degree as to cause the opera-
tion of the control relay of the office selector
and the operation of stepping relay 1315 of
the sender. Relay 1344 now releases. The
sender is now in condition for controlling the
office selector in its brush and group selection
movements.

Since the control of the office selector in its
brush and group selection movements is made

in substantially the same manner as in the:

second type of call previously discussed, it
will not be described in detail except to state
that since no office brush register relays or
office group register relays have been oper-
ated as assumed, the office selector is con-
trolled in positions 4 and 6 of the control
gwitch 1200 to select the first set of brushes
and the first brush group accessible thereto:
Iollowing the completion of the office group
selection control sequence switch 1200 is ad-
vanced into position 7 for trunk test under
the control of relays 402, 1108 and 1109, as
previously described. The fundamental cir-
cuit for trunk test is the same as previously
traced for office trunk test and if the trunk
selected by the office selector is in operable
condition, trunk test relay 1344 operates, fol-
lowed by the eperation of relays 1319 and 1820
as previously described. Since, however,
reiay 1006 has-been operated, when relay 1320
operates relay 1312 is not operated but a cir-
cuit is established extending from battery,
winding of relay 458, conductor 465, outer
right front contact of relay 1420, conductor
1421, left contacts of cam 1228, conductor
1229, outer right contacts of relay 1820 to
ground on conductor 1303. Relay 458 op-
erates and locks over its inner left front con-
tact to ground on conductor 1303 and closes
a circuit extending from battery, winding of
relay 1339, left back contact of relay 1831,
conductor 1348, outer left contact of relay
458 to ground on conductor 1303. Relay 1339
upon operating closes a circuit from battery
through the winding of magnet 1200, con-
tacts of cam 1201, lower left contacts of cam
1211, conductor 1261, outer left frent contact
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“of relay 1339 to grotnd at the back contact
~-of relay 1317 for adva cinig switch 1200 out

of position 7-into position 17, . -

" As switch 1200 leaves position’9, relay 1320

- lished from battery on conductor 702, resist-

e _-ance 462, inner-right front cortact of relay

' 458, conductor- 1842, outer left back contact of

s

“... relay 1320, inner right front contact of relay
1339, left-back contact of relay 1818, funda-

" mental tip conductor 819, thence to the office
selector, returning- over ‘fundamental- ring
_conductor 323, right back -contact of relay

: ‘1813, conductor 1226, right contacts of cam:
1225, conductor 1419, back contact of relay-
.- 1416, resistance 1429, right front contact of-

~ relay 1415, conductor 1224, right contacts of

~ cam 1223, conductor 1262, middle right front .
. contact of relay 1339, inner right back contact

L 20

of relay 1320; conductor 460, outer right front

- contact of relay 458 to ground for advancing
- the office selector in the well known manner."
- Upon reaching position 12 ¢ircuit is estab-.
.. lished for operating relay 1318 ‘extending -

i ’éﬁ_.‘.fro‘m, “battery, windimg of relay 13813, right

~ - contacts’ 6f -cam 1265, conductor 1266, inner

. of relay 1412, conductor 1254, upper contacts
.. 'of cam 1206, conductor 1207 to ground at-the
right front contact of relay 1306. ~ Relay 1813
locks to ground on conductor 1803 and opens.:

)

right contact of relay.1405; left back contact

. the fundamental circuit. = When switch 1200

e
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reaches position 17, a circuit is closed for re-
lay-1328 over the front contéct of relay 1804,
conductor 1329, upper left and lower right

“conitacts ‘of cam 1945, conductor- 1403 to.
ground at the left front contact of relay 1813.

- Relay 1328 upon operating extends its oper-

ating ground to battery through the winding -
of relay 1305 which locks over its left front .

‘contact to ground on'conductor:1308, locking

- relay 1328 operated and opening the circuit
- of relay 1804 which now releases. * With re-

45

- lay 1305 operated -and relay 1804 released

ground on conductor 1303 is. extended over:

.~ theleft front contacts of relays 1305'and 1328,
. normal contacts.of relay 1304, right frontcon- :

“tact of relay 1305, right back contact of relay

5
. ating locks -over-its right: contact. to ground -
- opens the shunt around the high resistance.

. left-winding of relay 500. " The ctrrent now
-flowing from ground through the windings.of .

" 65

winding of relay 910.. Relay 910 upon oper-

on conductor 1303 and at its left back contact

relay 500 over conductor 821, briish 1626 and

o - thencé as previously traced to battery in par-

'60 !
#Relay 1624 upon releasing closes a circuit .

allel through the windings of relays 1624 and

1609, is not of sufficient strength-to maintain -1t
-+ 1600 ax

relay 1624 operated ‘and:it releases. - -

_from battery, upper. winding. of relay 1606;

_ upper back _contact of relay 1624 ‘to ground
~ .. over the upper. right and lower left contacts:
65 of cam.1615, relay 1606 upon operating clos-.

Ciseross

ing a cireuit from ground &t its upper front

contact, upper left contact of cam 1612to bat- -

tery through the‘winding of magnet 1610 for

tion 12 into position 15." ‘As sequence switch
1610 leaves position 14 the conductors extend-
ing to the sender.are opened and the:sender
1s".released in - the marnner previouslyde-

~seribed. - With sequerice switch 1610.in posi-

tion 15-the talking circuit is extended from

~the “operator’s: cord -circuit over  conductor
~ 1682, upper contacts of cam 1649, tip brushes .

By 00 le on ; -advancing sequence switch 1610 out of posi-
.réleases and the fundamental circuit is estab= -

70

75

‘of ‘district selector+1660. and office” selector -
1670;-and over ring conductor 1634, theupper ..

contaets of cam 1652 dnd ring brushes of dis-:

80

trict selector 1660 and office selector 1670 to .

the distant:operator’s position.. -

- If the call keyed by the operator had not
required the use of a distant office selector such.

a8 1670, then relays-1440 and 1420 -would:not
“have been operated-and skip office’relay 1500-

would have been operated from the decoder.

85

Consequently, sequence’ switch: 1200 “passes

from. position 3:to: position 7 in the manner

-previously described ‘and. in' response to:the
“trunk test which is'madé in position 7, relays -

90

1344, 1319 and 1320 operate, relay 1320 estab- =

tact of relay 1412, conductor 1434, outer right

lishing a circuit for relay 451 extending over »
conductor 452, conductor 1849, right back con- -

95

front contact of relay 1006, conductor 1018; =

right back contact of relay 1420, conductor
1421, left contacts -of ‘cam 1228, conductor

1229, outer right front contacts of relay 1320
‘to ground on conductor-1308. Relay 451 op-
erates locking:to ground on conductor 1303

and closing a circuit from battery, winding-
“of magnet 1200, lower left contact-of cam 1211,

100

conductor 1261, conductor 1267, right: front -

-contact.of relay 451, conductor 466 to ground
at the back.contactof relay1317 for advancing

-switch 1200 from position 7 into position:17..

105

From this point; theé- circuit functions in'the

“manner previously-described. =

. Upon the termination.of the conversation,

the operator-withdraws plug 121 from' jack:

1602 thereby releasing relay 1600 which closes

110

, € , back:cor f _a-circuit from ground at'its-lower back con-
1331, conductor 1332, to battery through the

tact, upper left and lower. right contacts of |

cam 1654, lower back contact of relay 1624,

115

upper-right contact of cam 1622 to.battery

through the windinig of ‘magnet 1610 ‘for

advancing switch 1610 into position 18.: As -
switch 1610 leaves: position 161/, ground is -

removed from district test brush 1646 at the

lower:left contact of cam 1645. TIn position’

18, the circuit of :down-drive magnet 1655 is
established ‘over the upper contacts of cam

120

1656 to..ground at:the back:contact ot relay .

600 and the district seléctor shaft is driven .
‘into normal position where a circuit is estab- -

125:

lished from-battery, winding of magnet 1610,

Jower.left contact ‘of -cam. 1622, normal com=
-mutator -segment . 1657, ‘brush 1648, upper
right.contact of cam 1641 -to ground at cam-

"_ 1 30 )



10

15

20

25

30

35

40

45

50

55

60

63

1,807,083

1615 for advancing sequence switch 1610 into
nermal position. The circuits of the district
selector are now in normal condition. Other
selectors which may have been used in the
establishment of the connection are re-
stored to normal in the well known manner.

In the foregoing description it was as-
sumed that the operator keyed a connec-
tion to another operator’s position involving
the employment of district selector 1660 and
a distaut office selector 1670. It is to be
understood that the operator might have
keyed a full mechanical number which
would requive the use of district selector
1660 with or without a local office ‘selector
and incoming and final selectors or keyed
a eall to a manual position equipped with a
-all indicator.

Overflow and tell-tale conditions—D1istrict
selector goes to tell-tale

The operation of the sender in successfully
completing a connection of each class of call
having been described, consideration will
now be given to connections which are not
completed on account of some irregularity
and first, those which fail because a selector
shaft runs to an overflow terminal on ac-
count of all trunks being busy or to a tell-
tale position because some trouble arises in
the operation of the apparatus or circuits.
These conditions will be considered in the
order of their occurrence in the advance of
selection control switch 1200.

If the shaft of district selector 1660 goes
to tell-tale in making brush or group selec-
tions, that is, with sequence switch 1610 in
either position 5 or 7, a circuit is estab-
lished from battery through the winding of
magnet 1610, lower right contact of cam 1612,
tell-tale commutator segment 1658, brush
1640, upper right contact of cam 1641, to
ground at cam 1615 for advancing switch
1610 into position 8. In position 8 a circuit
ig closed from Dbattery, lower winding of
velay 1606, lower left contact of cam 1630,
upper right contact of cam 1607, upper right
and lower left contacts of cam 1608, back
contact of relay 1609 to ground on conductor

1663. Relay 1606 operates and advances se-

quence switch 1610 to position 9, sequence
switch 1610 being then advanced into posi-
tion 17 over a circuit extending from bat-
tery through the winding of magnet 1610,
lower right contact of cam 1612, segment
1658, brush 1640, upper right contact of
cam 1641, to ground at cam 1615. When se-
quence switch 1610 leaves position 14, the
conductors extending to the sender are opened
and the sender restores as previously de-
seribed.

With sequence switch 1610 in position 17
interrupted ground is applied over the lower
contacts of cam 1617 through the winding of

stepping relay 1618 to battery, thereby inter-
mittently operating relay 1618. On the first
operation of relay 1618, 48-volt batiery is
connected over the lower contacts of cam 1621,
resistance 1660, inner front contact of relay
1818, right contacts of cam 1635, to ring trunk
conductor 1684 and over the lower contacts of
cam 1621, upper contact of reiay 1618, resist-
ance 1659, right contacts of cam 1605 to the
tip trunk conductor 1632. 1f the keyset is
still connected with the cord circuif and relay
122 of the cord circuit is still operated, trunk
conductors 1682 and 1634 are extended over
nate contacts of relay 122 to 24-volt bat-
tery through the windings of polarized relays
234 and 233, respectively. These relays then
operate, in turn operating relay 2385 which
locks to ground at the contacts of relay 211
and locks relay 284, When relay 1618 re-
leases, relay 233 veleases and with relay 235
operated the keyset is released and in turn
releases relay 192 as previously described.
Relay 1618 upoa releasing also conuects 24-
volt battery through resistance 1681, back
eontact of relay 15818, right contacts of cam
1635 to the ring it

trunk conductor 1634 and
ground from cam 1615 over the lower right
contact of cam 1641, upper contacis of cam
1619, resistance 1662, resistance 1659, right
contacts of cam 1605 to the tip trunk con-

ductor 1632, the trunk conduc‘ors 1632 and’

U

1634 then extending at the cord circuit with
relay 122 released through the winding of
polarized supervisory relay 134, Relay 134
is thus operated and closes the previcusl

{raced circait for relay 180 which operates
in turn opening the circuit of supervisory
lamp 129, When relay 1618 again operates,
relay 184 releases in turn releasing velay 130
to velight lamp 129. Thus, due to the inter-
mittent operation of rvelay 1618, the cord
supervisory lamp 129 is flashed as a veorder
signal that the operator should pull down the

35

1035,

connection and try again to establish the con-

nection with ancther district selector trunlk.
W;Vhen_%he cord circuit plug 121 is removed
from jack 1602, relay 1600 releases and the
district selector circuit is returned to normal
ag previously deseribed.

District selector goes to an overflow position

If the district selector shatt goes to an over-
flow terminal in hunting for an office selector
in position 10 of sequence switch 1610, relay
1608 releases since ground is not connected
to the overflow sleeve terminal with which
brush 1646 engages and sequence switch 1610
is thereby advanced into position 11, From
position 11, switch 1610 is now advanced into
position 17 over a circuit extending from bat-
tery, winding of magnet 1610, upper right
contact of cam 1612, segment 1639, brush
1640, upper right contact of cam 1841 to
ground at cam -1615. With sequence switch
1610 in position 17, the keyset is dismissed if

oy
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60" contact and establ-sbes a ecircuit from bat-.

o tery, winding ‘of relay 1113, conductor 1114;.-

Cit s still co‘1‘1f163(z"fe1 apd uhe cord superwsorv
“lamp 129 is flashed as a recorder s1gna1

10

_through the intermiitent operation of relay -

1618 as previously: described in ¢ommection

“with the establishment-of the tell-tale eon-
Asswitch 1610 leaves position 14, the

dition.
sender i 1s released as prev;ouely oescmboo

Office selecior goes:to tell z‘aZe posctwn '

‘T an office selector has been employeo in

an established connection-having 1 been seized

- either by the district Qeleobov 16 50, O_\. I‘w 15

15

20

25

“an overflow termmal in: huntmor f01 an 1dL~

" : 'trunk
30

or ‘over the trunk circuit of Fig. 3 and ¢ goes

-to the tell- tale position-in malking br ush selec- -
tion, with control switch 1200 of the sender
_group selection’
with switch 1200 in position 6;.and is.of the’
~type which does not return, reversad baltery

in Po&tlon 4, 0t in makvn

over-the fu*ldamenual circuit in th% condi-

ticn, the sender times out as hereinafter-de-
_Scr 1bed advances the ‘:hStI’lCL or-trunk nr"cmf
, £ the
~ office selector is of the type which S“nds Te-
. versed current, st epping rel lay 1315 and over--

to the reorder position and re?ea%s

flow relay 1817 of the sender function in the

same manner as will Le (L(—L,CI’Tbed s COllIlEC-V

tion with the advance of the office selector. to

,ﬁoe selectw goes. to overﬂow posztwn
It the office selector Goes to an overflow ter-

- minal ‘while hunhncr for an- 1dle trunk, it
“transmits reversed cvment over.the funda-

-35-

mental circuitto thesender:and Wlth sender
control switch 1200 in: Jposition. 7 the trunk

: test relay. 1844 operates in turn operating re-
- lays 1819, 1820 and 131 as previously de-

40

“scribed if the call was of the full mechanical
“type, relay 1312 removing the high resist--
~ance 1218 and. the Wmdmg of tru’ﬂ: test re--
*lay 1844 from theé  fundamental circuit and
connecting the winding  of- stepping - relay.

1315 into the fundamental cireuit aS pre-

45

50

“rent:
its right winding, conductov 1327, upper. left:
and’ lowe1 rwht conhcts ot cam 1249, con--

viously described. -'The  resistance -of the
fundamental circuitis now reduced to such
an extent that stepping relay 1315-and over-
flow relay 1317 operate on the reversed cur-
Relay 1317 upon opelatmrr locks over

ductor 1250 to ground at the front contau

- of relay 1317 and extend its locking ground

55

. and, over the lower left
, conduwor 1268, winding of:relay. 1331-t0 baL-,'.
tery on conductor 702 Relay 1831 upon op--

over the right contacts of cam 1249 and .con-"’

ductor 1251 thereby operatmc relay 1402
conmct of cam 1249,

- erating locks to eround-at its inner left front

- oufer left front contact of 1elay 1331, oon-

'V'ZL‘ductor 1115, left normal contacts of" relay

: -1108_to ﬂround at the back contact: of relay
=68 1 Qi

ROIay 1113 operates,-’"connef'ts lock:

»norma‘ contacts of relay 1108.

: i,»ss?,o:s.a, :

ing ground to conducLor 1115 and estabhshes

a cn:cult for relay. 1109 extending from

ground at its right contacts.over the right
Relay-1109
operates closing an.obvious circuit for re-

lay 1108 Whlch -after an interval operates,

locking to ground at the front contacts of re-

- lay. 1113 and opening the circuit .of relay
- 11109 which,
With* relay 1113 “operated and. 1e1‘1y 1109 re-
leased, a circuit is closed from ground at the
back contact of relay 1109, left, %lternate con--

after-an -interval, .releases.

tacts of relay 1108, left contact of relay 1118,

conductor: 1118, lower right contact of: cam

1211, winding of magnet 1°00 to. battery for

- adenomg the control switch 1200 1nt0 posi-

tion-9.

response to’ the keying of an operator’s code
or in response to the keying of a code indi-
cating ‘a call indicator  connection, then

“when the trunk test relay 1344 operates. with
control switch 1200 in position 7 and relay-
1820 -operated, relay ‘1312 is not operated.

In this case; the fundamental.circuit dees not
include resistance 1218 and - therefore 1el‘vy

s

80

If the office selector has bﬂen used: to estab-
‘lish a connection to an operator S 13051t10n in

.

1817, opefates in-series with relay 1344 in re-

" sponse to reversed battery over the funda-

mental circuit and following the operation
of relay 1317, relays 1381, 1113, 1109 and
1108 cperate ¢ 0 advance- control switch 1200
intodposition 9-as just described.” Ou a.call
indicator class of call relay 1339 may mo-
mentarily operate in the manner hereinbefore

leases as jsoon as 1elay 1331 operates.

uuect at this time, " -
“Relay 1831 upon. operatmg mamtams the

fundamental ecircuit. closed over the - upper

contacts of cam 1280 and.its right front con-

tact,” while control . switch 1200 advances
Vfrom -position 4 to 7 3.
‘leaves position 7%, the fundamental circuit
“is opened releasing stepping relay 1815. ‘The

operation of relay 1315 with relay 1402 oper-
ated :causes the operation of counting relay

:400 over a:circuit extendmg from ground ab
‘cam 1204, lower: right contact of cam 1217,
“conductor 1233, contact of 1e1ay 1315, con-.
“ductor 1234, conuac’ss ‘of cain 1235, conductor
1986, front contam, of relay 140~,, conductor
1240 to battery through the winding of relay !
" 400. " Relay 400 operates and locks through . -

the windings of- relays 401 and 402, relays

401 and 409 operating as soon-as relay 1315
,1eleases
ra'cirénit from ground at its eontact over con- -3
ductor 404, outer front contact of relay. 1402,

-Relay 402 hpon operating cloges

After. switch 1200 3

04

IQ() .

~described when relay 1320-operates but it re- -
On an -
- operator’s class of call, relay 1320 will cause.
the operation of relay 451 but this. has no -

s

conductor 1426 to battery through the Wmd— N

-inig of telay 1313 which. operates, locking to.

ozound -on--conductor - 1308, permanently

: opemna the Iundamental cmcmt and CIOSL g.f

186°
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a circuit extending from ground at its left
front contact over conductor 1403, upper con-
tacts of cam 1208 to battery through the
winding of magnet 1200 for advancing switch
1200 into position 17. With switch 1200 in
position 17 and relay 1313 operated, a circuit
1s closed for relay 1828 over the front contact
of relay 1304, conductor 1329, upper left and
tower right contacts of cam 1245, conductor
1403, to ground at the inner left front con-
tact of relay 1318, Relay 1328 extends its
operating ground to battery through the
winding of relay 1305, which locks 1tself and
relay 1328 to ground on conductor 1803 and
opens the cireuit of relay 1304 which releases.

Relay 1831 also closes a circuit extending
from ground at its inner left front contact,
conductor 1850, right front contact of relay
901, conductor 933, outer right front con-
tact of relay 408, inner right back contact
of relay 4086, conductor 467 to battery through
the winding of relay 934. Relay 934 operates,
closing a shunt from ground at its left con-
tact, conductor 935 to ground through the
right winding of relay 500 and, since the high
resistance left winding of relay 500 is at the
time shunted by the left back contact of relay
910, the resistance of relay 500 is reduced to 5
ohms whereby the current flowing over con-
ductor 821 to battery through the windings
of relays 1609 and 1624 is increased to such
an extent as to cause the operation of margin-
al relay 1609 of the district selector. Relay
1609 upon operating locks over ifs upper
winding and upper front countact to ground
on conductor 1663 and closes a cirenit from
ground at its upper front contact, left con-
tacts of cam 1656, upper left and lower right
contacts of cam 1654, lower front contact of
relay 1624, uvpper winding of relay 1614, up-
per contacts of cam 1817, brush 1616, con-
ductor 818, back contact of relay 1000, outer
left front contact of relay 1001, conductor
1025, inner right front contact of relay 505,
conductor 836, to battery through the left
winding of relay 1444, Relay 1444 operales,
turn operating relays 1404 and 1487, Re-
lay 1404 also closes a cirenit extending from
battery, winding of relay 910, condnctor 1532,
right front contact of relay 1404, conductor
1445, right front contact of relay 1805, nor-
mal contacts of relay 1804, thence to ground
on the locking cireuit of relay 1805. Eelay
910 upon operating locks over its right front
contact and at its left back contact opens the
shant around the left high resistance wind-
ing of relay 500. :

The current now flowing from ground
through the windings of relay 500 and wind-
ing of relay 1624 is not sufficient to hold re-
lay 1624 operated and if veleases. With re-
lay 1609 operated, and relay 1624 released,

i‘n

Lid

X 1 -

a civeuit is established for advancing se-
quence switch 1610 into position 17 extend-
ing from battery, winding of magnet 1610,

37

upper right contact of cam 1622, lower back
contact of relay 1624, lower right and upper
left contacts of cam 1654, left contacts of
cam 1656 to ground at the upper contact of
relay 1609. When relay 1624 releases and
switch 1610 passes beyond position 13, the
sender is released and when switch 1610
reaches position 17, the cord supervisory
lamp 129 is flashed as previously described
as a reorder signal. In passing beyond posi-
tion 1614, the district selector brushes are
disconnected and any switches beyond the
district selector are released in the well-
known manner. District selector 1660 re-
leases as previously described as soon as the
operator removes plug 121 from jack 1602.

If the office selector is one in which the
trunk of Fig. 3 terminates directly, then
when relay 934 operates as just described to
shunt the right winding of relay 500, mar-
ginal relay 312 of the trunk circuit operates
locking over its lower winding and lower
front contact to ground at the upper contact
of relay 308, connecting 24-volt battery
through resistance 837, inner upper front
contact of relay 812 to the ring trunk con-
ductor 827 and connecting interrupted
ground through interrupter 386, the upper
front contact of relay 312, upper back con-
tact of relay 807 to the tip trunk conductor
326. The connection of battery and inter-
rupted ground to trunk conductors 827 and
326 causes the intermittent operation of the
cord supervisery relay 184 and the flashing of
lamp 129 as a reorder signal.

The operator upon noting the reorder sig-
nal will disconnect her cord circuit from the
trunk jack 300 thereby releasing relay 304.
Since relays 806 and 812 are now held oper-
ated from the sender, relay 308 does not re-
lease being held ~operated over its lower
winding, inner lower normal contact of re-
lay 807, inner upper front contact of relay
308, next to upper front contact of relay 310,
to ground at the upper contact of relay 308.
With relay 804 released and relay 303 held
operated by relay 306, battery through re-
sistance 338 is connected over the upper con-
tact of relay 808 and the winding of relay
304 to the sleeve of jack 800 to make the
trunk busy, and ground is connected from the
lower back contact of relay 304, inner front
contact of relay 310, resistance 339, brush
313, conductor 316, back contact of relay
1000, outer left front contact of relay 1001,
conductor 1025, inner front contact of relay
505, conductor 536, right winding of relay
1444 to battery. Relay 1444 locks and causes
the operation of relay 1404 and 1437. Re-
lay 1404 upon operating closes a circuit ex-
tending from battery winding of relay 910,
conductor 1332, right front contact of relay
1404, conductor 1445, right front contact of
relay 1305, normal contacts of relay 1304,
thence to ground on the locking circuit of

70

5

80

85

90

95

100

105

110

115

120

125

130



10

e

R 5
~ Incomznq selectm goes 0 tell-mle or o'veqﬂﬂow ’

-

20

: .387

relay 1305

contact opens the shunt around the left high

-+ resistance winding of relay 500."

The current now fowing from ground
through the ‘windings. of- Ielay 500 and the
winding of relay 306 1s not suflficient to-hold

relay 306 operated. and it releases, in turn -
~+ releasing relay 808 and opening-the circuit of
relays 308 802 .and 310 which release, relay.
308 in turn releasing relay 812. -The trunk -
‘is mow. restored to normal and upon the re-
lease of relays 302 and 810 the sender is dis--

m1ssed and returns to normal

I an incoming selector is employed in the
estab ishment ofa connection and goes to the

tell-tale position during brush’ selection with o
control switch 1200 of the sender in position
-7, or ‘during group selection with control-

E swﬂ;ch "1200.in position 9, reversed current. is

- an

sént’ over. the- fundamental cireuit operatmg'

, 25 ‘relays 1815.and 1317, followed by the opera-

tion of- relays 1402 and 1831 as previously de-
seribed .in- connéction  with ~office. - overflow.

‘Relays 1118, 1109 and 1108 also operate but

_perform no useful function at this time, since;

.30

when. relays 1815 and 1402 operate, relay 400

,operates over a circuit from battery through
" its winding; conductor 1240, middle front con- -

_tacts of relay 1402, conductor 1236, right and
_Jower left contacts of cam 1235, conduceor

35

1234, contact of relay. 1315, concluctor 1233,
lower right contact of cam 1217 to crround at

. .cam 1204: lockm«r thrmwh ‘the Wmdmﬂs of

iaty

~do

45

50

~ directly to a trunk circuit of the type shown:

55

relays 401 and 402, “As the i in¢oming selector

‘advances out of the reversed b%tery position,

relay 1315 releases permitting relays 401 and
402 to operate.

conductor 1426 to bmttery through the wind.

“ing of relay 1313. Relay 1318 then advances
control switch 1200 to position 17 as previous-

ly described.  From this point the sender
functions as prevmuslv deseribed to advance
the district selector of Fig. 16 to the reorder

position for flashing the cord supervisory -

lamp 129 and for releasm(r the sender or for

‘advancmg the trunk’ 01rcu1t of Fig. 3 if the

incoming selestor is one which is connected

in'Fig. 8 to the reorder position for flashing
the cord supervisory lamp 129 and for releas-

~-ing the sender in the manner previously de-

scribed in connection with the advance of an

- olﬁce select01 to overflow.

" 60

~Tf the incoming selector ooes to ‘overflow
during trupl{ huntmo fora ﬁnal gelector with

: ‘coqtrol switch. 1200 in -position 11, reversed

e selector over the fundamenual circuit and the

“serider functions -in the Same manner as de-
scrlbed in connectmn with the advance of the'

Rela,y 910 upon opera,tmg locks
- overits rlght front contaet and at its left back

A circuit is now established
-from ground at the contact of relay 402 over
conduﬂtor 404, front contact of relay 1402,

- ‘1 89‘7"083 o

1ncom1ng to tell-tale ancl the district selector'

of Fig. 16 or the trunk circuit of Fig. 8 isad-
vanced to the reorder position d1sm1ss1ng the

senider. .
in malxlng any selection the incoming selector

is advanced-in the well-known manner to-
momentarily send reversed current over the

T£ the final selector goes to tell-tale .

70

fundamental circuit just as prevmusly de-
scribed for a successful final units selection .. -

and the’ cl1st1 1ct selectm of Fig. 16 or the trunk
circuit of Fig.
rnorder position dlsmlscmg the sender

T7 ouble condztzons - tke sender :
Condluons in the sender will now be dis-

5

-8 is then advanced -to theg,

80’

cussed which may arise when the sender op-

‘erations donot progress fast enough tosatisfy -
‘the sénder time measure circuit due to failure-

of the operator to key at.all, failure to com- -

plete keying, failure to deprecs the start key
after a1l cl1g1ts haveé been keyed or due.to an

‘apparatus or circuit trotible which prevents

85

the sender from completing its work and N

clearing out after keying has been completed.
The sender is provided for this purpose with
two sets of timing circuits, one for measuring
the allowable 1nterv5vl from the time the send-
er is seized - until all the digits have been reg-

-1ste1ed and the other for measuring the al-

lowable interval for making selectlons start-
g from the time all d1§>f1‘cfaw have been keyed.

Thn first timing circuit consists of rel:ws 1028, -

1027,1028 and mterrupter 1029 and i is started

90

95

from relay 1001, when the sender is- seized. .

The second tlmmg circuit consists of relays

1128, 1030, 1031, 1082 and 1083 and inter-
lupter 1084 and is started from the start relay

1901 or from relay 1027 when operated.

As soon as relay 1001 operates following. -
the seizure of the sender and interrupter.
1029 closes its contacts, relay 1026 operates:
-in a circuit extending over the back contact

of relay 1027, contaets of interrupter 1029,
outer left back contact of start relay 901, con-
ductor 908; to ground at the inner rloht coli-
tact of relay 1001 lock’ng through the wind-

100

105

‘110 -

ing of relay 1027 Aront contact: of relay 1026 -

thence to grownd at the front contact of re-
lay 1001, Relay: 1027 does, not operate in
this locking circuit until “interrupter 1029
opens - its contacts

Upon the operation of .

‘115

relay 1027 and the next closure of the inter- *

rupter contacts relay 1028 operates in'a cir-
seuit extendmg over the front contacts of

relay 1027, contacts of interrupter 1029, back

120

contact of relay 901 to ground on*conductor .

908, locking over its outﬂr right front.con-

v tact to ground on conductor 908 independent.
.of the 1nterrupter contacts. - If all digits have
“been registered and start relay 901 is operated
“before the above described operations are = -

scurrent is transmitted from the incoming -

completed, relay 1028 does not operate and
relays 1026 and 1027 release. - If, however,
the keying is not completed before relay 1028 .
operates’ end locks ‘relay 1028 closes a circuit

-125
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for relay 406, extending over the right nor-
mal contacts of relay 408, conductor 428 to
ground at the inner left front contact of relay
1028. Relay 406, upon operating releases re-
lay 407 which disconnects the impulse relays
411, 419, 418, 421, 422 and 423 from the tip
and ring impulsing conductors 329 and 332
extending to the operator’s keyset, connects
conductor 329 through the inner left front
contact of rvelay 406 to 48-volt battery
through the winding of relay 408 and con-
nects conductor 332 over the right front con-
tact of relay 408 to 48-velt battery through
resistance 428. As previously described,
both polarized velays 233 and 234 in the key-
set now respond to release the keyset, direct
ground being connected at the keyset to con-
ductor 329 thereby causing the operation of
marginal relay 408. Relay 408 upon operat-
ing locks to ground applied to conductor 428
by relay 1028, opens the operating cireunit of
relay 407 to prevent its reoperation, releases
relay 406 and closes a circuit extending from
ground at the middle right front contact of
relay 1028, conductor 933, outer right front
contact of relay 408, inner right back contact
of relay 406, conductor 467, winding of velay
934 to battery. Relay 934 upon cperating
shunts the right winding of relay 500 as
previously deseribed, and since the left wind-
ing of relay 500 is at this time also shunted
at the back contact of relay 910, the resist-
ance of relay 500 is recduced to such an extent
that relay 812 of the trunk circuit of Fig. 3
or relay 1609 of the district selector of Fig.
16 operate depending on which trunk circuit
has been used by the operator. The operator
is thereupon given a reorder signal as pre-
viously described and the sender is dismissed.

When the start combination has been keyed
and relay 901 is operated indicating that all
digits have been keyed, a circuit is estab-
lished for operating the relays of the second
timing circuit. On the first closure of the
contacts of interrupter 1034 a circuit 1s es-
tablished from battery, resistance 1122, wind-
ing of relay 1123, right back contact of relay
1082, right bacl contact of relay 1030, con-
tacts of interrupter 1034, conductor 1035 to
ground at the inner left fromt contact of
relay 901. Relay 1123 locks through the
right winding of relay 1080, front contact
of relay 1123 to ground on conductor 10335
but relay 1030 does not operate until the
interrupter contacts open. Omn the next clo-
sure of the interrupter contacis, ground on
conductor 1085 is extended through the in-

L T
terrupter contacts, right front contact of re-
! cot g t conwact o
lay 1030, left back contact of relay 1032 fo

'Y

battery through the winding of relay 1031,

relay 1081 then operating and locking
through the winding of relay 1032, front con-
tact of relay 1081 to ground on conductor
1085. On the next opening of the interrupter
contacts relay 1032 operates in this locking

39

circuit. If neither relay 1440 or 13839 1s oper-
ated at this time indicating that the call does
not involve a distant oflice selector or the
transmission of call indicator code impulses,
a circuit is now established for relay 1033
which may be traced from battery, winding
of relay 1033, left front contact of relay 1030,
conductor 1038, right back contact of relay
1440, conductor 1446, outer left back con-
tact of relay 1889, conductor 1851, outer left
front eontact of relay 1032, outer back con-
tact of relay 1000 to ground at the inner left
front contact of relay 1001, If either relay
1440 or relsy 1389 is operated, the circuit of
relay 1083 is not established directly follow-
ing the operation of relay 1032 as just de-
seribed but is delayed until after the con-
tacts of interrupter 1034 close and open
again. This is brought about as follows:
When the interrupter contacts close fol-
lowing the operation of relay 1032, a circunit
is cloged from ground on conductor 1035, in-
terrunter contacts, right front contact of re-
lay 1080, right front contact of relay 1032
to battery through the left winding of relay
1030 for holding relay 1030 operated and,
over the inner left front contact ot relay
1082, conductor 1037 to battery through re-
sistunce 1122, thus shunting relay 1123 and

the right winding of relay 1030. Relay 1123 -

then releases. As soon as the interrupter
contacts open again, the holding circuit of
relay 1030 is opened and relay 1080 releases.
A circuit is now closed for relay 1033 over
the left back comntact of relay 1030, outer
left front contact of relay 1082, outer back
contact. of relay 1000 to ground at the inner
left front contact of relay 1001 and relay
1083 operates. Thus, for calls involving a
distant office selector or full mechanical tan-
dem equipment a longer time interval is
measured- before relay 1083 operates.

When relay 1038 operates 1t closes a cir-
cuit for relasy 934 extending over conductor
1088 to ground at the cuter right front con-
tact of relay 1083, relay 934 in turn shunting
the right winding of relay 500 to cause the
advance of the district selector trunk of Fig.
16 or the trunk of Fig. 3 to the reorder posi-
tion and the release of the sender in the
manner previously described. At its inner
right front contact relay 1033 connects
ground to contacts of interrupter 1029 there-
by starting the operation of timing relays
1026, 1027 and 1028 which, after a period of
thirty to sizty seconds lights the stuck send-
er lamp 1039 over a circuit extending from
battery, lamp 1039, cuter left frunt contact
of relay 1028, to ground at the outer right
contacts of relay 1033 if the sender does not
restore in the meantime.

Operating errors

If the operator plugs into the trunk circuit
of ¥ig. 8 when 1t is aszumed to be terminated
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7 d1rectly in'an- incoming selector and keys»
~.more" than: ‘the’ four d10'1ts necessary, the

start. combination_ is ot registered on the

©+.stations reg1ster relays and: consequently . re-

lay 715:is not operated - Since, for this type

of call, the trunk class reglste1 relay 900 is-

“opera ated and, in turn, has operated relay

10

-~ contact of relay 905 outer left front contact
of relay 902, conductor 936, left back con-
-tact of relay 715 right front contact of relay. -
~711,.-conductor t36 right back - contact of
relay 1028, conductor 933 outet: right front.
- contact of relay 408, rlght back ‘contact of
relay 406, relay 408 havmor operated and re-

- leased relay 406 due to the. operation of start:
relay 901, conductor 467 to battery through

S 15

- 20

R 902, then W}\en relay 711° operates in response
< to-the keying of the extra digits a circuit is

established from ground: at the right back

the Wmdlnc of relay 934. Relay. 934 oper-

“ates'to shunt the right winding of relay 500

~ thus causing relay 312 of Fig. 3 to flash the

25

‘cord supervisory lamp 129:as a- reorder sig-

nal.” The sender is: then- 1ereased s pre-
v1ous1y deseribed. :
1f the operator pluos mto the tlunk 01rcu1t

' »of Fig.: 38 When it 1s assumed. to. be termi-

nated di rectly in a full mechanical tandem

-district selector and keys only four digits,”
the first. of which designates a three-letter of-

fice code and then keys the start combination,

35

relays 606 and 607 operate and lock after the .
-start key is- released When relay 901 oper-

ates in. response to keying the start combi-
nation relay 1100 releases: - Relay 1100. is

-slow to-release to prevent a false operatlon .
circuit from ground at its right contact over

of relays 708 and 7I1l-over a circuit: which

- may be traced from battery: through the wind-

45

» ing of relay 711, conductor-787, back contact. .
40

of xelay 1100, conductor 1119 middle left
front. contact of relay 902, inner right.front
contact of relay 911, 1e1ays 902 and 911 being

o operated on this type of call; conductor- 937
outer right back contact. of: relay 593, con-.
ductor 537,.1eft front contacts of relay 605,

to ground on conductor 1308.  With relay 711
not ooerated relay 1306.operated due to the

-operation of rerav 902 and relay 408 operated

-and relay 406 released due to the operation

.50

of ‘start Lelay 901, a circuit is established

- from battery, andmrr of relay 934, conductor

- 60

467 inner right back contact of relay 406,
outer right front contact of relay 408, con-’_
- ductor 983 right ‘back contact of relaV 1028,
conductor 136 right back contact. of relay
711, conductor: 138 back contact of relzw 1121,
which releases followmo the release of relay
1100, conductm 1120, inner left back contact
~ of class register relay 1405; conductor 1254,

upner contacts of cam 1207, to ground at the

- outer right front contact of relay 1306. - Re-
~lay 934 m the manner previously. described

(Ja

advances the trunk circuit of Tig.'3 into the

-reorder position, after -which ’fhe gender is

1e1eased as prev1ously descrlbed

1,807, 083 o

R If only four dlglts are keyed the first of,’

Whlcn designates a two-letter office code and

“then the start combination is keyed, relays -
703 and 705-are operated as soon as the start:
- key:is released as previously-described, and

relays 1100 and 1121 release to plevent the -

false operation of relays 708 and 711, relay :

523 being _operated at’this time, and. relay - . -
9341 15 operated in the manner just described
to-advance the trunk circuit of Fig. 3 into.
the reorder position after Whlch the sender

1s released

5

£ the operator plutrs mto a trunk circuit SR

such as Hig. 3, terminating in a distant of-
fice selector in which case the trunk. class

‘register relay 905 and in turn relay 911 are
operated, and then keys a code of a non-exist-

80

ng oiﬁce, the-error will be recognized by

of relay 502

dition of relay 502 together with the operated
condition of relays 905 and 911, prevents se-
lections from starting” and closes the circuit

< of re]ay 1352 extending over conductor 1358,

otter left. alternate . contacts of relay 911
inner-left back contact of relay 909, con—
ductor- 932, rrght back contact of relay 502,

conductor 507 , back -contact of relay 1400 -
conductor 1401 left. front contact of re’ay 9
1306, relay 1400 ‘having released and relay-

1306 Laving ‘operated as soon as the decoder

1303. Relay 1352 upon operating closes a
the outer. I‘lﬁ‘ht front contact of start relay
901, conduotor 938, outer.right front contact
of rehy 408, inner right back contact of re-

" the sender due to the.non-operated condltlon o
which for a.legitimate- code
“would have. oporated The non-operated con-

8

90

“hag- transferred the. translated office code to
‘the sender, thence over conductor 1203, Joft
contacts: of cam 1202 o ground on conductor )

100

105

lay 406, conductor 46’? to battery throu0h the -
Wmdmg of relay 934.  Relay 934 ‘as previ- .

relay 500 thereby reducing the res1stance inh

the circuit: previously traced through the .

“ously.described, shunts the right winding of - -

110

winding ~of “marginal -relay - 312 of the . -
trunk: 01rcu1t to advance the trunk. to. the ‘

er is then released.

“reorder position in which the cord supervis- -
ory relay 129 is flashed as a reorder signal in
“the manner orewously descrlbed The. send- .

Tf the operator, after plurrglng into a trunk; -

circuit terminating in-a distant office selec-

tor, keys a code whlch requires-district selec- .-

- tions, relay 502 is not-operated and relay
1352 operates as-just described to cause the
trunk circuit.to give the. operator a reorder

120 -

signal after which the circuits are, released‘., .

as previously described. -

- If the operator plugs. 1nto a trunk circuit

termmatma in a district selector, such as the

125

trunk: 01rcu1t of Fig. 16; and keys a number

that requires a trunk. termlnatmo “directly
in-an incoming selector; the: first th1 ce. digits
of the number correspondmg to an operfttor S

130
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code, class register relays 1405 and 1442 are
operated as previously deseribed in connec-
tlon with the operator type call previously

discussed, and a circuit is established for Te-

lay 1447 extendmg over the outer ccnta
of relay 1442, conductor 1448, inner y
back contact of relay 523, conductor 538, left
front contacts of transfer rela‘,’ 807 to ground
on conductor 1303. With relay 1447 oper-
ated, a circuit is closed for 1’@111“ 984 e‘rte‘* d-

ing over conductor 467, inner right back con-
tact of relay 406, outer right front contact
of relay 408, v which opemte releasing reiay
406 following the operation of start relay
901, conductor 933, rlo ht back contact mﬁ re-
lay 1028, conductor 7 6 right {ront contact

S
-L.:

of relay 144( conducto 1954 upper centacts
of cam 1207 to ground at the outer right
front contact of relu; 1306, Relay 934 in
the manner previously described, causes
advance of the district selector circait of
Fig. 16 to the recrder position dismissing the
sender.

What is claimed is:

1. In a telephone exchange system a plu-
rality of trunk circuits of different clnrac—
ter, connection extending means opera ble
over said trunk circuits, a phu aut*y of send-
ers for controlling said connection extend-
ing means, means operable upon the seizure
of : any one of said trunk circuits for associ-
ating an idle one of said senders therewith,
a plurahty of decoders common to said send-
ers, means for associating an idle decoder
with any one of said senders and mean
said sender operable in accordance with the
character of the trunk circuit with which it
is associated for determining whether said
decoder associating means shall or shail ne
be operated.

2. In a te rephone exchange sys*‘enl plu-
rality of trunk circuits of different charac-
ter, connection extending means operable
over said trunk circuits, a PrUl“lllb v of send-
ers for controlling said connection extend-
ing means, means operable upon the seizure
of ¢ any one of said tr unk cireuits for associat-
ing an idle one of said senders therewith, 2
plur‘rhty of decoders common to said send-
ers, means for associating an idle decoder
with any one of said senders, means in said
trunk circuits for transmitting to an associ-
ated sender discriminating signals in accord-
ance with the character of the particular
trunk circuit with which the erde iS asso-
ciated, and means in said sende: operal
in response to the discriminauno signals for
determining whether 4

the

oang 11\,

said decoder associat-
ing means shall or shall not be operated.
3. In a telephone exchange syo‘tem a plu-
rality of trunk cireuits of different charac-
ters, connection extending means opemﬂe
over said trunk cu'cuns, a pmrahfy of send-
ers for controlling said connection extend-
ing means, means operable upon the seizure

’u
iight

41

of any one of said trunk circuits for associat-
ing an idle one of said senders therewith, a
plurality of decoders common to said send-
ers, means for associating an idle decoder
with any one of said senders, means in said
trunk civenits for transmitting to an associ-
ated sender discriminating signals in accord-
ance with the character of the particu-
lar trunk circuit with which the sender is
aesociarea, means in said sender operable in
response to the diseriminating signals for de-
srmining whether said decoder associating

el
193

neans shall or shall not be operated and
neans also operable in response to said sig-
'115 for moduyxno the circuits of said sender
- accordance with the character of the con-
ction to be established over said trunk cir-
cuit.
A

e,

o » et
o »-J ot

=
CD

I telephone erchange system a plu-
2t nh circuits of different character,

s‘uc‘ connec‘mon extendlntr means,
] 1 erable upon the seizure of : any one
d é unk cirenits for associating an idle
aid senders therewith, a plurahty of
v_ecec‘aere common to said senders, means for
l‘ociz ng an idle decoder with any one of
d senders, two impulsing conductors ex-
Lcdn - from said sender over said sender
associating means to the trunk circuit with
which said sender is associated, means in
saj d trunk circuits for establishing circuits
> eitier one, both or neither of said im-
uism,g conductors in accordance with the
haracter of the trunk circuit which is as-
soclated at the time with a sender, relays in
said eender operable over said impulsing con-
ductors, means controlled by said relays for
determining whether said decoder associat-
Ing means shall or shall not be operated and
mean s also controlled by said relays for modi-
fying the circuits of sald sender in accord-
with the character of the connection to
stablished over said trunk circuits.
. In a telephone exchange system, a plu-
*x/ of urunk circuit of different character,
wection extending means operable over
said trunk cireuits, a plurahty of senders for
controlling said connection extending means,

o
b

[}

&
e

UO

75

80

85

90

95

100

105

110

115

means omrwble upon the seizure of ¢ any one

ef said trunk circuits for associating an idle

ne of said senders therewith, a plurality of
1 ecoders common to said senders, means for
ascociating an idle decoder with s any one of
said , a circuit extending from said
sender over said sender associating means
to be seiected trunk circuit over which said
connection extending means are controlled,
iud circuit comprising two conductors,

ans in said trunk mreults for establish-
ing a discriminating condition on either one,
both or neither of said conductors in accord-
ance with the character of the trunk circuit
which is asscciated at the time with a sender,

1 >
e Ci“

)
3
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’relays in’ sa1d sender operable in: response
. to said discriminating condltlon, means con- -
‘trolled by -said relays for determining’

whether said decoder associating means shall
or shall not be operated, and means also con-

‘trolled by said relays for. modifying the cir-
- cuits of said sender in accordance with the.
* character of the connection to be estabhshed

. over said trunk circuits.

10 -

6..In a telephone exchanoe system, a-plu--

rallty of trunk circuits of dn‘ferent character,
¢onnection- extendlng means _operable over

'said trunk circuits, a plurality of senders for -

) controlhng said connection extending means;

15

means operable upon'the seizure of any - one’

- of said trunk circuits for, associating an idle

. .associating an idle decoder with any one of -
said senders, a circuit extending from said -
“sender -over. said .sender- as5001at1ng means’
'through the selected trunk eircuit over which
said- connection extending means are con--

20

~one of said senders therewith, a plurality of

decoders common to-said senders, means for

 trolled, said circuit comprising two conduc-

25

tors means in said trunk circuits for ground-

ing either one, ‘both or neither of said con- °
ductors in accordance with the character of

- the trunk circuit which is associated at the

30

time ‘with a sender, relays in said sender op- .

érable selectively over said conductors, means
controlled- by said relays. for deternnnmg

" ' whether said decoder associdting means shall

or-shall not be operated, and means also con-

‘j';'trolled by said relays for nodifying the cir-

35

L char< cter of

cuits ‘of sald sender in-accordance with the
the connectlon to be estabhshed

“over:gaid trunk circuits. ;-

- Inca telephone exchange system, a plu--

' rauty of trunk circuits of different charac-

40

45

ter, connection extending means operable over
said trunk circuits, a plurahty of senders
for: controlling said ‘connection’ extending

means; mMeans operable upon' the :seizure of -
-any one of said trunk circuits for associating -
an idle one of said senders therewith, a plu— :
rality of decoders common to said senders,A

. means for associating -an idle decoder with
- any one of’said-senders, condictors extend-

mg from ‘said ‘sender over said sender asso-

50

_are controlled, means in said-trunk circuits-
for estabhshan‘ d1scr1m1nat1ng conditions

ciating means-to the selected trunk: circuit
over which said connection extending means

on said conductors in-accordance Wlth the

character of the trunk circuit which is as-

~ sociated -at the time with a sender, relays

60

- relays for modifying the circuits of said -

s

in said sender operable in response to said
discriminating conditions, means controlled
* by said relays for determining whether said
‘decoder associating means shall or shall not

bé operated, means also controlled by said

sender in accordance with the character of
the connection ‘to. be established over said
trunk 01rcu1ts, and means operable follow-

“ing the operatlon of sa1d relays to:

1,897,085

said relays from said..conductors -and: to

render said conductors available for. control-
-ling said connection extending means. =+

8. In a telephone exchange system, a-plu-
rahty of trunk circuits of - different ‘char-

dlssocmte‘ :

70

acter, connection extending means acces:

sible, respectively, from- said trunk circuits,

a plurahty of senders for controlling said

conriection extending means, means operable

‘upon_the seizure of any. one of said’ trunk
‘circuits for assoc1at1ng an ‘idle one of said

[

senders therewith, and means in said sender = .
operable-in accordance with the character of =

the trunk circuit with-which it is assoc1ated

accordance -with ‘the:character: of the con-

nection to-be established over said: trunk cir<’

cuit and-over the connectlon extendmcr means
accessible therefrom.

80
for modifying the circuits of said sender in -

9. In a telephone exchange system, a group_ o

of- trunk circuits terminating ‘directly in-in-

coming selectors, a second group of trunk cir-

“cuits termmatlng directly in office-selectors,
a third -group of trunk-circuits terminating

directly in district selectors, a plurality of
senders for controlling in succession, the set-

9

ting of district, office and incoming selectors, - '

in the order named means ope rable upon the

seizure of any one of said trunk circuits for
_associating an 1d1e one of said senders there—

with, and means in said sender operable in
accordance with the grouping of the trunk
circuit with which itis associated for deter-

iining whether its district selector control

functlons or-both its district selector and of-
fice - 'selector- control functmns shall be
omltted :

©10. In a telephone exchange system, an

operators position having -a cord’eircuit, a
-sending’ means "associable therewith, a plu-
-rality of trunk circuits accessible to. said

cord circuit, connection extendlng means op-
erable over said trunk circuits, a plurality

of senders for controlling said connection ex-

tending means, means operable upon the:con-

Tneculon of said cord circuit to any one: of

95

100

105

110

said trunk-circuits for associating an idle

one of said senders therewith, means con-
trolled by said sending means for registering
in an associated sender the des1gnat10n of

115

a. desired connection, means ‘in said ‘sender -

for controlling said corinection - extending

means in accordance with. the ‘designation .

reglstered in said sender, a time measuring
means in said sender, and-means -controlled

by said time measuring means for’transmit-

ting -a reorder signal to $aid cord circuit
if 'said sender fails to -complete its control
over said connection extendmg means Wlth—
in a predetermined interval. :

120

125

-11. In a telephone exchange system, anop-. -

erator’s position having a " cord. cireuit,-a.

“sending means associable therewith, a plu~

rality of trunk cn'cu1ts acces51ble to sald

130
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cord circuit, connection, extending means op-
erable over said trunk circuits, a plurality
of senders for controlling said connection ex-
tending means, means operable upon the con-
nection of said cord circuit to any one of said
trunk circuits for associating an idle one of
said senders therewith, means controlled by
said sending means for registering in an as-
sociated sender the designation of a desired
connection, means in said sender for con-
trolling said connection extending means in
accordance with the designation registered
therein, a time measuring means in said
sender, and means controlled by said time
measuring means for transmitting a reorder
signal to said cord circuit. if the registering
means of said sender are not completely set
from said operator’s sending means within a
predetermined interval.

12. In a telephone exchange system, an

operator’s position having a cord circuit, a

sending means associable therewith, a plu-
rality of trunk circuits accessible to said cord
circuit, connection extending means opera-
tive over said trunk circuits, a plurality of
senders for controlling said connection ex-

tending means, means operable upon the con-

nection of said cord circuit to any one of said
trunk circuits for associating an idle one of
said senders therewith, means controlled by
said sending means for registering in an asso-
ciated sender the designation of a desired
connection, meansin said sender for control-
ling said connection extending means in ac-
cordance with the designation registered in
said sender, means in said sender responsive
to the failure of said connection extending
means to properly respond to-control from
said sender, and means controlled by said last
means for transmitting a reorder signal to
said cord circuit. 7

13. In a telephone exchange system, an
operator’s position having a cord circuit, a
sending means associable therewith, a plu-
rality of trunk circuits accessible to said cord
circuit, selector switches operable over said
trunk circuits, said switches having selection
and trunk hunting movements, a plurality of
senders for controlling said selector switches,
means operable upon the connection of said
cord circuit to any one of said trunk circuits
for associating an idle one of said senders
therewith, means controlled by said sending
means for registering in the associated sender

the designation of a desired connection,

means in said sender for controlling said se-
lector switches in their selective movements
in accordance with the designation registered
in said sender, means in said sender respon-
sive to an over-running of any of said selector
switches during either the selection or trunk
hunting movements thereof, and means con-
trolled by said last means for transmitting a
reorder signal to said cord circuit.

14. In a telephone exchange system, an

-any one of said trunk circuits

43

operator’s position having a cord circuit, a
sending means associable therewith, a plu-
rality of trunk cireuits of different character
accessible to said cord circuit, connection ex-
tending means operable over said trunk
circuits, a plurality of senders for con-
trolling said connection extending means,
means operable upon the connection of
said cord circuit to any one of said trunk
circuits for associating an idle one of said
senders therewith, means controlled by said
sending means for registering in an associat-
ed sender the designation of a desired connec-
tion and means controlled by said sender for
signaling said operator and for disassociat-
ing said sending means from said cord circuit
if the operator erroneously sets up in said
sender the designation of a-connection which
cannot be established over ‘the particular
trunk circuit to which she has connected her
cord circuit. :

15. In a telephone exchange system, an
operator’s position having a cord circuit, a
keyset associable therewith, a plurality of
trunk circuits of different character accessi-
ble to said cord circuit, connection-extending
means operable over said trunk circuits, a
Pplurality of senders for controlling said con-
nection extending means, means - operable
upon the connection of said cord cireuit to
any one of said trunk circuits for associating
an 1dle one of said senders therewith. means
controlled by said keyset for regis’teﬁng in

an associated sender the designation of a de-

sired connection, and means controlled by
said sender for signaling said operator and
for disassociating said keyset from said cord
cireuit if the operator erroneously keys the
designation of a connection which cannot be
established over the particular trunk circuit
to which she has connected her cord circuit,
16. In a telephone exchange system, an
operator’s position having a cord circuit. a
keyset associable therewith, a plurality of
trunk circuits of different character acces
sible to said cord circuit, connection extend-
1ng means operable over said trunk circuits,
a plurality of senders for controlling said
connection extending means, means operable
upon the connect'on of said cord cireuit to
.  for associating
an idle one of said senders therewith, means
controlled by said keyset for registering in

-an assoclated sender the designation of a de-

sired connection, means in the ‘connected
trunk circuit operable from said sender if
the operator erroneously keys the designation
of a connection which cannot be established
over that particular trunk circuit and means
in said cord circuit controlled from said
trunk circuit for signaling the operator and
for disassociating said keyset from said:cord
circuit, :

17. In a telephone exchange system, an op-

-erator’s position having aeord eircuit, atrunk

70
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55
- lay for releasing said sénder.

a3

:20

circuit accessible to said cord:circuit, connec-

tion sextending.'means . operable. :over  said.

trunk circuit, a plurality of senders for con-
trolling “said - connection -extending-.means,
meéans operable upon the:connection of said

“cord circuit with said trunk’ circuit for as-

sociating.an idle:oneiof.said senders there-
with;-a control circuit:extending-from:said
trunk circuit to the-associated sender;'a mar-
“ginal and a sensitive relay at said trunk cir-
cuit in said control circuit, said sensitive re-

lay-operable over said-control circuit-as soon-

as :said ‘control circuitis established; means

1in said-sender operative-upon the completion
of ‘the control of said. connection extending-
means ‘theréby.for increasing ‘the resistance

of said control circuit to release said sensitive
relay, means controlled-upon the release. of
said sensitive relay for completing the talking
circnit from the connected cord eircuit. to said

connection éxtending means, means in said

sender for decreasing the. resistance: of said
*_control: circuit to thereby operate said mar-

.25

30

‘ginalrelay and méans.controlled by said mar-
ginal..

nal to said cord cireuit. - ‘i . -

18.-In a telephone exchange system, an op-
erator’s position havingia cord circuit, a
trunk circuit sccessible to said cord circuit,
connection. extending means. operable over

‘said trunk cireuit, a plurality of senders for:

__controlling said connection extending means,

i 35

40

. 45 lease |
" tive relay, means controlled upon the release
of said sensitive relay for completing the--

- 50

60

means operable upon.the jconnection of said -
cord -circuit. with said trunk circuit for as--

sociating an idle. one.of said senders there-

with, a control circuit extending from said
trunk circuit to thé‘jasso‘ciatedj‘sepder,' a mar-
‘ginal and a sensitive relay at said trunk cir-

“cuit in said control circuit, said sensitive re--

lay operable over said control circuit as soon

“as said control"circu_it',igéstablis_hed,‘f means

in said sender operative upon the completion
of the control of said connection extending
‘means thereby for increasing the resistance
‘of »saidvcontr'ol circuit to release said sensi-

talking circuit from the connected: cord ‘cir-

“cuit to said ‘connection. extending means,:
‘means in said sender for decreasing the re-:

erate said marginal relay, means controlled

by said. marginal .relay. for transmitting a

reorder signal: to. said .cord. circuit, and
means also controlled by said marginal re-

19:° A telepho_ne'_exchange sys‘tem,ﬂaﬁfdpéi‘-

ator’s position having a: cord circuit, a send-.

ing means associable therewith, a trunk. cir-
_euit accessible to said cord circuit,connection
extending means operable over said trunk
circuit, a plurality of senders for controlling

“said connection extending means, means op-

~erable upon the connection-of said cord cir-

65 _cuit with said trunk cireuit for associating an

elay for transmitting a: reorder sig--

1,897,088

idle one of said senders with said trunk cir-
cuit; means controlled by said sending means
for registering in the-associated sender the
designation of .a desired connection, means in

said sender for controlling. said connection -
extending - means in -accordance with. the-

registered  designation, a control circuit &x-

-tending ‘from-said trunk circuit to. the asso-
‘ciated sender, a marginal relay at said-trunk

circuit in-said comtrol circuit, a.time:measur-

_ing means in said sender; means controlled by

said time measuring means for decreasing the

‘resistance of said control circuit to. operate

said relay if said sender fails to complete-its
‘control gver said connection extending means
‘within a predetermined interval, and means

70

(-

80

controlled by said relay for transmittinga .

reorder- signal to.said cord circuit and for
controlling the release of said sender.. " -
~+-20.-Ina telephone exchange system, an op-

erator’s position having a cord circuit, a send-

ing means associable therewith; a trunk cit-
culb accessible to said cord circuit, connection
extending ~means ‘operable over said trunk

circuit; a plurality of senders for controlling
said ‘connection extending means, means op-.
-erable upon the connection of said:cord gir-

‘enit with said ‘trunk: circuit for associating

85

190

an-idle one of said senders with said trunk .

cireuit, means controlled . by said -sending-
means for registering-in the associated send-
‘er the designation: of & desired connection,

means in said sender for controlling said.con-

nection extending means in accordance with
_the designation registered. therein, a.control

circuit extending from-said trunk circuit to

said sender, a marginal relay at said trupk
.circuit in: said.control circuit, a time-measur:
ing means in said sender; means -controlled
by said time measuring means for decreasing"

95

100

105

the resistance of said control circuit to oper- -

.ate said relay if the registering means of said
‘sender are not completely set from said oper-
-ator’s sending means within a predetermined

interval, and means controlled by said relay

“for transmitting.a reorder signal to said.cord
circuit.-and for controlling the release of said
sender. ool he s TR s
... 91. In a telephone exchange system, an. op-
erator’s position having a cord circuit, a send-

‘sistance of said control circuit to thereby op=

ing means associable therewith, a trunk cir-

cuit accessible to'said cord circuit, connection
“extending means operable over said trunk cir-

cuit, a plurality of senders for .controlling

‘said - connection - extending means, means

operable upon the connection’ of said cord
circuit, with said trunk -circuit for as-

“sociating an :idle one of said senders with
“said trunk . circuit,: means controlled by
.said sending means for registering in the:
-associated sender the designation of a desired
_connection, means in said sender for control-

ling said connection extending means in ac-
cordance with: the -designation -registered
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trunk circuit to said sender, a marginal re-
lay at said trunk circuit in said control cir-
cuit, means in said sender responsive to the
failure of said connection extending means
to properly respond to control from said
sender to decrease the resistance of said con-
trol circuit to operate said relay, and means
controlled by said relay for transmitting a
reorder signal to said cord circuit and for
controlling the release of said sender.

22. In a telephone exchange system, an op-
erator’s position having a cord circuit, a
sending means associable therewith, a plu-
rality of trunk circuits of different character
accessible to said cord circuit, connection ex-
tending means operable over said trunk cir-
cuits, a plurality of senders for controlling
said connection extending means, means op-
erable upon the connection of said cord cir-
cuit to any one of said trunk circuits for asso-
ciating an idle one of said senders therewith,
means controlled by said sending means for
registering in an associated sender the desig-
nation of a desired connection, a control cir-
cuit extending from the selected trunk cir-
cuit to said sender, a marginal relay at said
trunk circuit in said control circuit, means in
said sender for decreasing the resistance of
said control circuit to operate said relay if the
operator erroneously sets up on the registers
of said sender the designation of a connection
which can not be established over the particu-
lar trunk circuit to which she has connected
her cord circuit, and means controlled by said
relay for transmitting a reorder signal to
said cord circuit and for controlling the re-
lease of said sender. '

In witness whereof, I hereunto subscribe
my name this 7th day of March, 1932.

WALTER B. STRICKLER.
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