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This invention relates to telephone ex- 
change systems and particularly to those sys- 
tems wherein mechanical switching appara- 
tus is employed in the establishment of con- 
nections ‘between subscribers’ lines terminat- 
ing in manual -offices of the exchange area 
and subscribers’ linesiterminating in machine 
‘switching offices of the same area. 

Phe invention has for its object:‘the simpli- 
fication of apparatus necessary for the estab- 
lishment of such connections and the in- 
ereased economy in the first cost and main- 
tenance thereof. 

In exchange areas which are being changed 
through the installation of machine switching 
apparatus to-operate on .a full mechanical 
basis rather than on a strictly manual basis, 
it is desirable that provision ‘be made for the 
extension of calls originating in a manual 
-office of the exchange ‘to any of the outlying 
‘automatic offices through the ‘control of -the 
selector switches. in the called automatic 
office by mechanism located at the calling 
manuelofiice. Asthe exchange area-becomes 
more nearly full mechanical through the 
‘changing of a-ereater number of the manual 
offices :to automatic offices, the need for such 
control equipment for the remaining manual 
offices becomes more essential. By this plan 
the operator who has answered the call -is-en- 
abled to establish the interoffice connection 
which leads to a.distant automatic.office with- 
out assistance, the entire operation of the 
switches.at the distant automatic office being 
governed by mechanism at the -originating 
office controlled by the answering operator 
therein. 

This has been accomplished ‘satisfactorily 
inthe past by circuits of the type shown, for 
example, in Patent 1,513,362, issued October 
28, 1924 to L. M. Aen. The present inven- 
tion was developed. to attain the same results 
as have ‘been ‘heretofore attained in the em- 
ployment of circuits of the type disclosed in 
this patent with simpler apparatus and with 
ereater economy. ; 

In accordance with the present invention 
one embodiment of which has been disclosed 
herein, by way of example, each manual office 
is‘provided with a plurality of operators’ po- 

sitions, divided into two main growps,.all po- 
sitions having access to a plurality of groups 
of outgoing trunks, one group leading to each 
of the automatic offices of the exchange area. 
Fach position is further equipped with <a « 
sender controlling key board, a set of office 
keys,..and office code register relays, and a 
register switch of the step-by-step type which 
has two functions, first, to control the setting 
of trunk selecting switches to select a group ¢ 
of trunks to a desired office, corresponding to 
the office code registered at the position, and 
second, to register the number of an idle 
trunk in the desired office group selected ‘by 
the trunk selecting switches for the purpose 
of operating indicating lamps at the position 
to indicate the number of the particular se- 
lected trunk. 

The senders are divided into two groups, 
corresponding to the grouping of the opera- - 
‘tor’s positions, and an idle sender in a group 
is taken for use by a position through a-sender 
selecting switch individual to the position. 
In order that selected senders may become as- 
sociated with idle trunks,.outgoing to desired 
automatic offices, groups of link circuits are 
provided. ach of these links terminates at 
one end in a pair of sender hunting switches, 
each hunting switch having access to one of 
the groups of senders, and at the other end in 
‘a selector switch which has access te a group 
‘of ‘trunks outgoing to particular automatic 
offices. Since links in each group of links 
are alloted for use in extending connections to 
‘particular automatic offices, the senders are 
provided with link selecting switches which 
may be directed to select a link which has ac- 
cess through its associated trunk selector -to 
‘the office desired. 

in the operation of the system the opera- 
tor who answers an outgoing call .at:the orig- 
amating manual office first depresses an of- 
fice ‘key at her postion corresponding to the 
office in which the desired line terminates and 
thereby causes the sender-finder switch as- 
sociated with her position to hunt for an idle 
sender in the group of senders serving the po- 
sition, and causes the registration of the office 
code.of the.desired line on the office code reg- 
isters of her position. She may then depress 
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keys in her key board to register on the 
numerical registers of the sender the nu- 
merical designation of the desired line. As 
soon as the sender becomes associated with the 
operator’s position, a control circuit is es- 
tablished from the register switch of the 
position to the link selecting switch of the 
sender and these switches operate in unison 
until the position register assumes a posi- 
tion directed by the operated tens code reg- 
ister relay of the position. 

The selected link then hunts for the trunk 
selector and a control circuit is established 
thereover from the trunk selector through the 
sender to the position register and the se- 
lector and register then operate in unison 

“until the register assumes a position directed 
by the operated units code relay of the posi- 
ton. In this manner a group of trunks out- 
going to the. office in which the desired line 
terminates is selected. “The position register 
is then restored and is reoperated in unison 
with further hunting movements of the se- 
lected selector until such selector has selected 
an idle trunk from.a sub-group of trunks 
in the selected group to the desired office. In 
its reoperated position the register causes 
trunk number indicating lamps at.the posi- 
tion. to be lighted to indicate to the operator 
the number- “of the selected outgoing trunk. 
The operator then plugs into the jack of the 
indicated trunk and her position apparatus 
is. freed for another call. The sender then 
proceeds to operate the selector switches in 
the selected automatic office in accordance 

with the numerical designation registered on 
the registers thereof in the well known man- 
ner. : 

Referring to the drawings, Figs. 1 to. 9 
inclusive, arranged in accordance with the 
diagram ‘of Fig. 10, disclose so much of a 
telephone system embodying the principles 
of this Invention as is necessary to a conipre- 
hensive understanding thereof. 

Fig. 1 shows one ofa plurality of answer- 
ing operator’ s positions of a manual office 
provided with cord circuits for extending 
subscribers’ lines over interoffice trunks out. 
going to distant dial switching offices. One 
of these outgoing | trunks terminating in a 
dial switching office is illustrated in this 

"Fig. 2 shows a set of numerical keys, one 
office | key, a portion of the office code registers, 
a sender-selecting switch, and control - relays 
of the opera ator’s “position shown in Fig. 1. 

Fig. 3 shows a trunk number indicating 
equipment individual to the operator’s posi- 
tion of Fig. 1 for indicating to the operator 
the number of the interoffice trunk over 
which a connection to the desired dial switch- 
ing office is to be extended. 

Figs: 4,5, 6 and 7 taken together show one 
of a plurality of register senders available 
for the use of operator” Ss positions of one 
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manual office. Fig. 4 shows two steering 
switches and certain control relays of the 
sender. Fig. 5 shows additional control re- 
lays. Fig. ‘6 shows relay registers for reg- 
istering the numerical digits “of wanted line 
numbers and Fig. 7 shows counting relays 
for setting the switches of the dial switch- 
ing office ‘under the control of the registers 
of. Fig. 6 and a link selector switch for se- 
lecting a link of a group over which access 
to the desired dial switching office may be 
had. 

Fig. 8 shows a link having sender finder 
switches for hunting for the sender in either 
of two groups of senders which an operator 
has taken for use for extending a connection 
from the sender toward the group of trunks 
extending to the desired dial switching 
office. 

Fig. 9 shows a selector individual to the 
link of Fig. 8 for further extending a con- 
nection to a desired trunk group. 

Fig. 10 is a diagram showing how the va- 
rious figures should be arranged with rela- 
tion.to-each other, 

General .description of apparatus 

The selector switches. 123 and 124, dia- 
grammatically. illustrated in Fig. 1 and. lo- 
cated in the distant dial switching office 122, 
are of the ‘well-known. power-driven type 
such as is shown in the patent to EK. B. Craft 
and J. N. Reynolds, 1,223,396, granted Jan- 
uary 5, 1915. More particularly, they are of 
the’ specific type fully disclosed and de- 
scribed ‘In the patent to F. A. Stearn and 

-F. J. Scudder 1,895,977, granted November 
1, 1921. . 
The steering switches 400 and 450 of Fig. 

4, the sender selector 250 of Fi ig. 2, the link 
selector 750 of Fig. 7 and the sender finders 
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800. and 850 of Fig. 8 are of the rotary single - 
motion step-by-step type driven by stepping 
magnets from terminal set to terminal set 
and are $0 arranged that. the brushes: move 
forward to the next set of terminals upon 
the deenergization. of the corresponding 
stepping magnet, Of these switches the 
sender selector 250 and the sender finders 800 
and 850 have no normal position, these 
switches remaining in the position to which 
they were last moved upon the: release of 
their associated circuits. 

The selector switch 950 of Fig. 9 and the 
position switch 350 of Fig. 8 are of the step- 
b PY: -step type having both a vertical and a ro- 
tary motion. Bach switch is provided with 

-a pair of brush sets and corresponding banks 
of. terminals. More pa ticularly, these 
switches are of the type disclosed in-the Pat- 
ent No. 1,700,466, granted to W. W. Car- 
penter Jan. 29, 1929, 
The operator’ 8 position equipment ‘shown 

in Wig. 2 comprises a set of ten non-locking 
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keys, as shown at 211, upon which the oper- 
ator may write wp the numerical digits of 
wanted line nunibers, a plurality of office 
keys, only one of which, 200, has been illus- 
trated, and two groups of office code relays, 
only one relay of each group having been 
discloced. As many office keys are pro ‘ovided 
at each posi ition as there are dial switching 
offices in the exchange area to which the man- 
ual office has. access. Hach such group of 
code register relays ‘comprises eight relays, 
only the first of each group having been dis- 
closed. The register relays of one group 
registers the tens code letter of an office des- 
ignation andthe relays of the other group 
register the units code letter. By suitable 
interconnection with the office keys it is pos- 
sible by the depression of a single key to 
register the first two letters of an office ‘des- 
ignation. For example, as will be herein- 
after more fully deseribed the depression of 
key 200 registers the office code CA for the 
office CAnal on the tens register relay 202 
and on. the units register relay 201. 

The operators’ positions of the manual 
office are divided into two groups and the 
senders are likewise divided into two groups. 
Any operator’s position of one group may 
through the sender selectors individual to 
such positions, such as: selector 250, have ac- 
cess to any sender of one group of senders 
and similarly the positions of ‘the other group 
have access to the senders of the other group. 
For connecting a selected sender with groups 
of trunks outgoing to the offices to which 
the manual office has access, a plurality of 
groups of link circuits are provided, each 
group of link circuits having access to a cer- 
tain plurality of such offices. .Each sender 
is provided with a link selecting switch 750, 
which is set in accordance with the first code 
letter of the office designation which the op- 
erator registers at her position through the 
depression of an office key, to select idle links 
from the group over which access to the de- 
sired office may behad. ‘The selection of such 
a group of links closes a start circuit for start- 
ing allidle links of such group to hunt for the 
calling sender, the first link to find such 
sender seizing it and the others being dis- 
missed. ‘Two sender finders are provided for 
each link to connect with the calling sender, 
regardless of which sender group such sender 
is located in. A selector such as 950 is per- 
manently paired with each link and responds 
to the second code letter of the office designa- 
tion which the cperator registers at her po- 
sition to complete the selection of the desired 
group of trunks and to then select an idle 
trunk from such gr oup. The trunk hunting 
movements of such selector 950 are registered 
by the position switch 350 to cause the oper- 
ation of indicating lamps to indicate to the 
operator the number of the trunk so selected. 

3 

Detailed description 

It is believed that the invention will be best 
understood from a detailed explanation of 
the manner in which a connection may. be 
established. To this end it will be assumed 
that the subscriber of. line 100 in the manual 
office wishes to converse with the subscriber of 
line 125 in a distant dial switching office 122. 
Upon removing his receiver from the switch- 
hook the calling subscriber completes a cir- 
cuit for the energization of line relay 104, 
which in turn causes the illumination of lamp 
105... The operator upon observing the 
illumination of lamp 105 answers by insert- 
ing plug 102 of, one of her cord cireuits into. 
the. jack 101. The insertion of the plug in 
the jack completes a circuit from battery 
through the lamp 107, resistance 106, sleeves 
of plug 102 and jack 101, winding of relay 
103 to ground. Relay 103 operates and 
severs the circuit of relay 104, which causes 
the line lamp 105 to become extinguished. 
The receiver being off the switchhook the. 
insertion of the plug in the jack also com- 
pletes a circuit from battery through the 
lower left winding of repeating coil 109, the 
winding of relay “{10, rings of plug 102'and 
jack 101, over the loop of the line returning 
over the ‘tips of jack 101 and plug 102, upper 
left winding of repeating coil 109 to ground. 
Relay 110 operates in this circuit and closes 
a circuit from battery through its contact, 
resistances 108 and 106, thence over the path 
previously traced thr ough the winding of re- 
lay 103 to ground. T This latter circuit shunts 
the lamp 107, causing the same.to remain ex- 
tinguished. The operator next depresses the 
listening key 112 connecting her headset into 
conversational relation with the calling line 
and ascertains the wishes of the calling sub- 
seriber. 
Upen learning that he wishes to. talk with 

a subscriber at a distant office 122 the operator 
depresses the office key 200 of Fig. 2, which 
key corresponds to such distant office. For 
the purposes of this description it will be as-. 
sumed that the wanted line number is CAnal 
8981 and that therefore upon the depression 
of key 200. the No. 2 units ‘code register relay 
201 is operated over a circuit extending from 
battery through the right winding of relay 
201, the left contacts of key 200 to ground 
thr ough the right winding of relay 206 and 
the tens code register relay 202 is , operated 
ver a circuit from battery through the wind- 

ing of relay 204, the left back contact of re. 
lay 208, the right winding of relay 202, the 
right contacts of key 200, the right back con- 
tact of relay 203, the left winding of relay 
220 to ground at the inner right back contact 
of relay 207. Relays 201, 202, 204, 206 and 
220 energize in these circuits, relay 220 lock- 
ing over its right winding and inner right con- 
tact over the back contact of release relay 205, 
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conductor 229 to ground at the left back con- 
tact of release magnet 800 of position switch 
350. Relays 201 and 202 close a mutual lock- 
ing circuit for each other extending from bat- 
tery through the left winding and left con- 
tact of relay 201, the left winding and. left 
contact of relay 2002, conductor 231, “to ground 

at the outer left contact of relay 990, "Relay 
206 also locks over its left winding and left 

- contact to ground on conductor O31. 
Relay 204 which is operated in the operat- 

ing cireuit of relay 202 locks through the 
winding of relay 203, right front contact of 
relay 204. to ground on conductor 231 and 
closes a circuit for lamp 232, extending from 
battery through said lamp, the left contact 
of relay. 204, conductor 233 to ground at the 
outer right contact of relay 301, Relay 203, 
however, does not operate in the locking cir- 
cuit of relay 204 until the key 200 is released, 
since both terminals of its winding are con- 
nected to ground. Lamp 232 which lights 
upon the energization of relay 204 remains 
lighted until the trunk number is completely 
registered on the position switch 350. Upon 
the release of key 200 relay 203 energizes, 
opening at its back contacts the initial ener- 
gizing circuits of relays 201, 202, 204 and 220 
and all other register relays ‘of the position to 
prevent interference with the call should the 
operator depress another office key before the 
call has been completed and her position 
equipment released. “The code register relays 
201 and 202.also prepare circuits for control- 
ling the positioning of switch 350 as avill be 
hereinafter described. 

Relay 220: upon energizing also establishes 
a.circuit.for relay 908, extending from bat- 
tery through the winding of relay 208, the in- 
ner left contact of relay { 920 to or round at the 
right back contact of relay 207 and a circuit 
for lamp 209 extending from battery through 
lamp 209, the right back contact of relay 
910, roitter ‘left contact of relay 220 to ground 
at the inner right back contact of relay 207. 
Lamp 209 burns steadily at this time and re- 
lay 208 upon energizing connects the contacts 
of keyset 211 to battery through the winding 
of relay 210. Should the operator premature- 
ly depress a key of the keyset, 1. e. while the 
lamp 209 is burning steadily denoting that.a 
sender has not yet “been associated with her 
position equipment, relay 210 will operate, 
locking over its left contact to ground on 
conductor 231 and at its right contacts trans- 
fers the lamp 209 from steady @ ground to in- 
termittent ground through the interrupter 
221. The lamp will thereupon flicker as a 
signal that the operator should release her 
position and start to call again. She may do 
so by depressing the release key 222, thereby 
operating release relay 205, which in turn re- 
leases relay 220 and all other operated relays 
of her position. Relay 208 upon operating 
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also disconnects the key contacts of keyset 211 
from conductors 228, 224 and 225, extending 
to- brushes of the sender seléctor 250. 

Association of an idle sender with the 
operators position 

Relay 220 upon operating also establishes 
a circuit for relay 227, extending from battery 
through the right winding thereof, the left 
back contact of relay 207 to eround on con- 
ductor 231. If the sender to which the switch 
250 has access over the set of terminals upon 
which its. brushes are at the time standing 
is busy, brush 214 will be connected to ground 
potential and relay 227 will thus lock over 
its left winding and left front contact and will 
establish ‘a circuit for relay 207, extending 
from battery through the right winding of 
relay 207 to eround at the right contact of 
relay 227. Relay 207 upon energizing locks 
over its left winding and inner left contact 
to ground at the right back contact of release 
relay 205, connects eround to holding con- 
ductor 231 over its outer left front contact, 
at its inner right back contact disconnects 
ground from the operating circuit of relay 
908 and lamp 209 and at its outer right fr ont 
contact establishes a circuit extending from 
battery through the winding and contacts of 
magnet 234, the outer right contact of relay 
207 to ground at the right front contact. of 
relay 997 for adva neing the brushes of switch 
950 nto engagement “with the set of ter- 
minals connected to the next sender. The 
removal of ground from the circuits of relay 
208 and lamp 209 does not release said. relay 
or extinguish said lamp as they still receive 
oper ating ground from the right front con-. 
tact of relay 297. At its outer left back con- 
tact relay 307 opens the initial energizing 
circuit of relay 227. The switch 250 will con- 
tinue to step until its test brush 214 fails to 
find busy eround potential when relay 227 
will release, no longer having a locking cir- 
cuit over its left winding. Relay 207% upon 
releasing opens the cirenit of magnet 234 to 
arrest the further advance of switch 250, re- 
leases relay 208 to connect the keyset.211 to 
the brushes 248, 244 and 245 of switch 250, 
preparatory to enabling the operator to set the 
numerical registers of t the-selected sender, and 
extinguishes ‘lamp 209 as a signal that. a. send- 
er has been found. Tt will be assumed that 
the switch 250 has advanced to position its 
brushes upon the third set of terminals of its 
arcs, A busy potential is now applied to the 
test terminal 228 from ground at the inner 
right front contact of relay 207 over the left 
back contact of relay 227 and brush 214 for 
marking the sender busy to sender selectors of | 
other positions, this ground potential being 
extended over conductor 242 in parallel 
through the windings of relay 406 and 600 
to battery on conductor 408. 

Relay 406 upon energizing prepares several 
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cirewits: At its outer left contact it places 
ground on conductor 409 for supplying lock- 
ing ground to relays of the sender, at its outer 
right front contact it establishes a circuit ex- 
tending from pround over conductor 4102, 
brush 408 and the normal terminal of steerin 
switch.450, the outer left bael: contact of re- 
lay 405, conductor 503 to battery through the 
right winding of relay 500 and at its inner 
left c contact establishes a circuit for relay 404 
extending from battery through the winding 
of relay “404, the inner left contact of relay 
406, the outer left back contact of relay 407, 
the back contact of relay 427, conductor 455, 

, the outer left back contact of relay 510, con- 
ductor 504 to ground over the normal ‘ter- 
minal and brush 420 of steering switch 450. 
At its inner right contact relay 406 locks from 
battery on. conductor 408 over its winding and 
nner right contact, conductor 604 to: eround 
and the inner lower front contact of relay 
600. Relay 600 upon energizing connects 
ground over its upper front contact to con- 
ductor 601 for furnishing locking ground 
for the register relays of Fig. “6 and connects 
ground to conductor 618 for a purpose to be 
later explained. 

Relay 404 upon energizing establishes a cir- 
cuit for relay 705, which may be traced from 

: battery throngh ‘the win ding of relay 705, 
conductor 40%, the right | back ¢ contact of relay ’ 
410 to ground at the right contact of relay 
404. Relay 705 upon energizing closes two 
cireuits, one extending from battery to the 
winding of magnet 412 over conductor 413, 
the outer left contact of relay 705, to ground 
at the back contact of counting relay 702, pre- 
paring the magnet 412 for adv; ancing steering 
switch 450 into position 2 and the other 
circuit extending from battery through the 
winding of relay 501, conductor 505, the 
inner left contact ‘ef relay 705, conductor 703, 
the right back contact of relay 510, the left 
back contact of rel ay 514, the olst back con- 
tact of relay 509 to ¢ ound on conductor 409: 

Operation of link ander 750 in. accordance 
with. first code letter of office designation 

Relay 501 wpon energizing establishes a cir- 
cuit for relay 704, extending over the back 
contact: of st opping magnet 707, conductor 
708, the right back contact of relay 507, the 
left back contact of relay 508, the winding 
of stepping relay 502, the left contact of relay i 
601, the outer right front contact of relay 
509, conductor 512, the right back contact of 
relay 407, conductor 230, brush 246, conductor 
235.) inner right back contact of "yelay 301, 
conductor 302, back contacts of rotary mag- 
net 303 and vertical magnet 304, outer left 
back contact of relay 301, off- normal con- 
tacts 880 to ground ae the left contact of re- 
lease magnet “300. Relays 704 and 502 operate 
in this circuit, relay 7 704. establishing over its 
contact a cir cait for stepping magnet 107 of 

the switch 750, which latter magnet.energizes, 
in turn opening the circuit of relays 704 and 
5 502. Thus, as the switch 750' acvances it 
causes the intermittent operation of pulsing 
relay 502, Upon the first, energization of re- 
lay 502 a circuit is established for i relay 407, 
extending from.battery through the winding 
of velay “407 , the first position terminal and 
brush: £16 of steering switch 450, conductor 
441 to ground at the front contaet of relay 
502. Relay 407 im turn opens at its outer lett 
back contact the operating circuit of relay 
404, but relay 404 being slow to release re- 
mains operated so long as: relay 407 receives 
immpul ses from the stepping relay 502. At its 
inner left contact relay 40 AVE establishes a cir- 
cuit. extending from. eround over conductor 
757, brush Oni. 1, conductor 928, the inier left 
back: contact of relay 301, winding of slow- 
to-release relay 806, the right back contact of 
releas se meenet 800, "the outer right back con- 
taet of relay. 805-to batter ry throvgh the wind- 
ing of vertical magnet 304.of position switch 
350. Magnet 304. energizes, advancing the 
position switch 850 one step vertically and 
relay 806° energizes, supplying operating 
ground: to the “pulsing circuit previously 
traced to the windings of relay 502 and relay 
704 in place of ground over “the off-normal 
contacts 380, which open upon the first verti- 
cal step of position switch: 350, 

Until magnet 304 fully energizes relay 407 
is. maintained ‘energized. to: hold the circuit 
of magnet 804 closed in a circuit extending 
from | battery. through the winding of relay 
40%, the lett eontact of relay 404, the right 
front’ contact of relay 407, conductor 230, 
thence as traced’ to eround over the back 
contact of magnet 304 and the front contact 
of relay 806, even though the initial operat- 
ing’ circuit of relay 407 is opened at the con- 
tact of velay 502. his is to insure that the 
magnet 304 vill be energized until it has ad- 
vanced the switch 350 a full step. As soon as 
magnet 804 completely energizes the pulsing 
circuit previously traced through windings of 
relays 502 and 704 is opened, and the holding 
circuit of. relay’ 407 is opened. Relay 407 
thereupon’ deenergizes, opening the circuit of 
magnet 804 and relay '306. Mag rnet 804 then 

circuit for relays 502 and 704 and the above 
described operations are repeated for advanc- 
ing the switch 750 and the position switch 
380) anether step. Relay 306 being slow to 
release, does not deenergize so long as im- 
pulses are transmitted through its “winding 
to operate magnet 804. 

Te has been: assumed that the first code let- 
ter registered upon the tens code register re- 
lay 202 was-C, having a numerical equivalent 
of 2. Therefore, when the position switch 
350-has advanced two steps vertically and the 
commutator brush 318: has been. raised to the 
second: segment. of commutator 314, a circuit 
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8, again astablishing the pulsing’ 
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will be closed from ground at the intermedi- 
ate right contact of ‘relay 220, the right con- 
tact of register relay 202, conductor 236, 
brush 313, “thence over the inner right back 
contact of relay 301, conductor 235, and as 
previously traced to battery through the 
winding of relay 407. Relay 407 is thus pre- 
vented from deoner gizing when the vertical 
magnet 304 completes its ‘second energization 
and therefore the circuit of relay 404 is held 
open at the right back contact of relay 407 
for a sufficient - period to permit slow- roleas- 
ing relay.404 to release. Relay 404 upon re- 
leasing now opens the holding circuit of re- 
lay 407, which thereupon releases, in turn 
opening the circuit of vertical magnet 304 
and slow-to-release relay 306. Relay , 404 also 
epens at its right contact the previously 
traced circuit for relay 705, which in turn 
opens the circuits of relay s 501 and magnet 
412.. Magnet 412 then advances the steering 

switch 450 into position 2. With relay 501 
released, the pulsing circuit through relays 
704 and. 502 is opened at the left contact of 
relay 501. 
A soon as the steering switch leaves nor- 

mal the previously traced cireuit of relay 500 
is opened and since at this time slow releasing 
relay 306 has not had time to deenergize, a 
circuit is established for relay 405 extending 
from battery through the winding of relay 
405, the left back contact of relay 410, con- 
ductor 511, outer right back contact of "relay 
500, conductor 512, Tight back contact of re- 
lay 407, conductor 230, brush 246, conductor 
235, inner right back contact of relay 3801, 
conductor 3 02, back contacts of rotary mag- 
net 303 vad vertical magnet 304, outer lett 
back contact of relay 301 to ground at. the 
front contact of relay 306. Relay 405, upon 
energizing, locks over its inner right front 
contact to conductor 511 inde pendently of 
the contacts of relay 410 and Closes an ob- 
vious circuit for relay 410 which then oper- 
ates and locks over te inner left contact, con- 
ductor 518, the inner right back contact of 
relay 500 to ground on conductor 409. 

With steering switch 450 in position 2 a. 
elrenit is now established for relay 515 ex- 
tending from battery, through its winding, 
over conductor 516, the second position ter- 
minal and brush 403 of steering switch 450, 
conductor. 402 to ground at the outer right 
front contact of relay 406. Relay 515, upon 

5 energizing, establishes a circuit extending 

from battery through the winding of relay 
711, the second position terminal and brush 
715 of link selector 750, which it will be re- 
called was advanced into position 2 in re- 
sponse to the registering of the first code let- 
ter C of the office designation, conductor 720 
to ground at the outer left contact of relay 
BLD. Relay 711, upon energizing, locks over 
its right front contact to g eround on conductor 
409 and at its left contacts establishes a test 

“the link selector 759. 
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condition on- conductor 728 to mark the send= 
-er as calling to all sender finder: switches of 

links having access thereto. 

Association of sender with an idle link 

Relay 515 also establishes a circuit. for 
operating all start relays, such as 801 of 
idle links of the eroup of links selected by 

This circuit. miay be 
traced from ground at-the inner left. front 
contact of relay 515, over conductor 517, 
brush 114, conductor 724, thence in parallel 
through the windings of start relays, such as 
801, "The circuit for relay 801 of the link 
shown in Fig. 8 is completed from conductor 
724 over the. ‘right’ back contact of relay 804, 
the. outer right back contact of relay 803 
to battery, through the winding of relay 801. 
With relay 801 energized a circuit is stab. 
lished for’ relay y 805 extending from battery 
through the winding of relay "805, the right 
normal contacts. of “relay 306, the left back 
contact of relay 807 to eround at the. inner 
left contact of ypelay 801. Relay 805 ener- 
gizes, connecting the winding of relay 806 
over the left front contact of relay 805 to 
eround over the left back contact of relay 
807 and the inner left contact of relay 801, 
hereby causing the energization of relay 806. 
Relay 806, upon energizing, now locks over 
its inner right contacts to “its operating cir- 
cuit independent of the left contacts of relay. 
805, at its right normal contacts opens the 
circuit of velay 805 thereby releasing such 
relay and. at ifs inner left contacts closes a 
circuit through the two left windings of 
relay 807. Relay 807, however, does not ener- 
gize at this time since it ener vizes only when 
its three windings receive current in the same 
direction. With relay 805 released and relay 
806. energized, a circuit is now. established 
from battery through the right winding of 
relay 808, the left back contact of relay 805, 
the outer right contact of relay 806 to ground 
at the right | back cortact of relay 807. “Relay 
808 .energizes in this circuit, at its inner 
richt contact closins an obvious circuit for 
reenergizing relay 805 and at its outer right 
contact establishing a circuit for the step- 
ping magnet 810 of sender finder switch 800 
extending from battery through the winding 
and contacts of magnet 810, the intermediate 
left front contact of relay 801, the right con- 
tact of relay 805, to ground at the outer right 
contact of relay 808. 

If the set of terminals upon which the 
switch 800 is at the time standing is connected 
toa non-calling sender, ground potential will 
be connected over the back contact of relay 
711. of such sender, conductor 723, the tow 
minal upon which brush 809 is resting, the 
outer right front contact of relay. 801, the 
left front contact and left winding of relay 
808 to battery and relay 808 will “therefore 
remain energized after relay 805 energizes 
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and opens its initial energizing circuit. If 
when ‘the switch 800 is advainced to the next 
set of terminals through the energization and 
release of magnet 810, test brush 809 ‘still 
encounters ground potential, relay 808 will 
remain locked and the operating -cireuit of 
magnet 8L0 will be maintained. When, how- 
ever, switch 800 has advanced for example 
two ‘steps and its brushes encounter the set 
of terminals connected to the calling -sender 
of Figs. 4 to 7, inclusive, the brush 809 does 
not encounter ‘eround potential as such 'po- 
tential has been removed through the one. 
gization of relay 711 and therefore relay 808 
releases, opening the circuits of relay 805 
and magnet 810. In a:smmilar manner ther 
idle sender finders of the same link group 
are simultaneously operated through the 
operation of their start relays, such as 801, 
to hunt for the calling sender. 

Should tao finders + simultaneously find the 
calling sender a circuit will be ettablished 
frem ‘battery through the right winding of 
relay 507, the inner right contact of relay 
515, vondactor 125, brush 716, the left front 
contact of relay TLL, conductor - 723, brush 
809 of switch *s00, "the outer right con- 
tact of relay 801, the left back contact 
of relay 808, the two right windings ‘of re- 
lay 307 to ground at the inner left front con- 
tact -of relay 806. A similar cireuit from 
brush 809 of the sender finder of the second 
link which has also. found the same sender 
will also be closed to battery through the right 

5 windings of a relay similar to relay 807. In 
this case, relay 507 and. the two relay 73 807 
will not receive suflicient current to operate 
and therefore a circuit will be closed by each 
relay 807 for the corresponding relay 808 ex- 
tending from ground at the right back con- 
tact of relay 807, the outer right front con- 
tact of relay 806, "the inner left back contact 
of relay 305 to battery through the winding 

Relays 808 will again operate 
in turn operating relays 805 and closing the 
circuits of stepping magnets 810 of the two 
finders to further advance the finders. Re- 
lays 808 will again lock up so long as the 
finders test the terminals of non- calling send- 
ers. Since one finder will undoubtedly fall 
shghtly behind the other in testing for the 
calling sender, therefore, when the brushes of 
one finder, such as 800, ag ain reach the termi- 
nals of the calling sender, the other finder 
will not have reached them and therefore 
when relay 808 of the first finder, for example, 
the finder shown in Fig. 8 again deenergizes, 
relay 807 will operate and lock dir ectly to 
ground over its left winding and right front 
contact. Relay 507 of the sender, ‘however, 
does not-operate in the energizing circuit of 
relay 807. Relay 807 at its “right back con- 
tact” opens the initial energizing circuit of 
relay 808 to prevent its reoperation and at 
its left back contact opens the locking circuit 

7 

of relay 806, whereupon relay 806 releases. 
As soon as relay 807 closes its right. front 
contact relay 507 energizes and locks over its 
left winding and inner left contact to ground 
On : conductor 409 and closes a cireuit from ; 
ground at its euter left contact over the sec-' 
ond position terminal and brush 458 of steer- 
ing switch 450 to. battery through the contacts 
and winding of magnet 412 for advancing 
steering switch 450 into position 3: With 
steering switch 450 im position 8 the ‘cirenit 
of relay 404 is again established extending 
from battery through the winding of relay 
404, the inner left contact of relay 406, the 
outer left back contact of relay 407, the backs 
contact of relay 427, conductor 455, "the outer’ 
left back contact of relay 510, conductor 504 
to ground at the third position terminal and 
brush 420. of steering switch 450. When 
steering switch 450 leaves position 2 relay 515 
releases removing battery from the circuit 
previously traced through the right winding 
of relay 807. 
tacts opens the initial operating circuits of 
relays 711 and 801. 

With relay 807 energized and relay 806 
deenergized, a circuit is now closed for the 
relay Sil extending from battery through 
the winding of relay 811, the inner right 
contact. of “relay 
tact of relay 806, the left front conte 1b 
of relay 807 to” ground at the inner 
left coniact of velay | 801. Relay 811, wpon 
energizing, locks over its inner neht contact, 
brush B12 to ground on conductor 618; at its 
outer right contact closes an obvious cireuit 
for relay 804 for opening the start circuits 
724 and 724’ extending from both groups of 
senders to the start relay s 801 and 808, there- 
by releasing relay 801, and at its intermediate 
right contact extends conductor 723 over 
brush 809 to the right winding of relay 807 
independent of the inner right contact at re- 
lay 801 which is now open. At its left cor 
tacts relay 811 also extends conductors 902, 
908 and 510 from selector 950, over br. ashes 
$13, 814 and 815 of finder 800 ‘to conductors 
802. 727 and 726 extending to the sender. 

At this point it may be explained that had 
a sender of the other group of senders been 
calling, a sender of such group being dia- 
grammatically disclosed at 830, the start con- 
ductor 724’ would have been gr ounded at such 
sender and a circuit closed for start relay 808 
of the link extending from conductor 724’ 
over the left back contact of relay 804, the 
outer left back contact of start velay y 801,.to 
battery through the winding of relay 803. 
‘Relay 803 fune etions in exactly the same man- 
ner as relay 801 except that it establishes a 
circuit for the stepping magnet 820 of the 
sender finder 850 upon the “energization of 
relay 808, whereby the finder 850 hunts for a 
sender in the group in which sender 830 is 
located. Also relay 803 prepares a circuit for 

Relay BLB also :at “its left con- 

801, the left’. back. con- « 
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relay 816 to establish connections from the 
sender 80 to the se lector 950 individual t to the 
link. 

A circuit is: now closed from battery 
through the winding of relay 915, over con- 
ductor 918, brush 812, conductor 618. to 
ground, whereupon velay 915 energizes, sup- 
plying at its right front conta ct loel king 
ground for relays of the selector 950 and at 
its back contact opening at one point the 
operating circuit of release magnet 917. A 
circuit is also closed trom battery through 
the left winding of relay 900 over off-normal 
contact 901, conductor $02, inner left contact 
of relay 811, brush 818, conductor 802, wind- 
ing of relay 700, conductor 701 to eround at 
the intermediate lef contact of relay 406. 
Relay 900 energizes in this circuit, but ‘heing 
low wound relay 700 does not operate. Relay 
900, upon energizing, locks over its left front 
contact to ground at the front contact of relay 
915 and at its outer right front contact pre- 
pares an operating circuit for the vertical 
magnet 903 of sele ctor 950. 

At the position switch 450 following the 
completion of the positioning of link selector 
750 and the positioning of switch 350, relay 
306 releases, opening the circuit of relay 405 
and closing a pirentt from ground. at its back 
contact over the off-normal contacts 315, now 
closed, through the right normal contacts and 
winding of relay 305 to battery. Relay 3805 
opere ates, opening its own energizing circuit 
and locking over its inner right contacts to 
ground at the left back contact of release 
magnet 300.. At its outer right contact relay 
305 substitutes the rotary magnet 303 for 
the vertical magnet 804 in the circuit pre- 
viously traced, extending to the sender. - 
_At the sender upon the release of 2 relay 

405 a circuit is established for relay 456. ex- 
tending from.battery through the wu nding 
of relay 456, the right back contact of relay: 
405, the lett front contact of relay 410, con- 
ductor 511, the right back contact of relay 
500, conductor 512, the right back contact of 
clay 407, thence as traced over the back 

contacts of magnets 3803 and. 304, over the 
outer left back contact of relay 301, "left front 
contact of relay 805 to evound : at the létt back 
contact of relay 316. Relay 4 456 energizes In 
this circuit and establishes a circuit for relay 
500 extending from battery through the left 
winding of relay 500, over conductor 518, the 
inner right contact of rela ay 456, the third 
position “terminal and brush 403 of steering 
switch 450 to ground on conductor 402. Re- 

lay 500 locks over its inner left contact and 
brush 408 to ground independent of the con- 
tacts of relay 456. Relay 500, upon energiz- 
ing, now opens at its inner right back contact 
the locking circuit. of relay 410, which relay 
-now releases opening at its outer left front 
contact the circuit of relay 456 which also 
releases. Relay 410, upon releasing, also es- 

“1,767,962 

tablishes a circuit for relay 705 extending 
from battery through the winding of relay 
705, conductor 401, the right back contact of 
relay 410 to round at the right contact of 
relay 404 and relay 705.in turn establishes 
the ‘previously traced circuits for-relay 501 
and magnet 412. Relay 501 and magnet 
412 now enereize, magnet 412 preparing y the 
steering switch 450 for advancing into posi- 
tion 4 and relay 501 establishing a pulsing . 
circuit between the sender and ‘the selector 

950. 

Setting the selector 950 in accordance with 
the second office code letter 

A pulsing circuit between the selector 950 
and the sender may now be traced from bat- 
tery through the winding of relay 904, back 
contacts of rotary magnet 905 and vertical 
magnet 903, the imner right back contact of 
relay 906, the intermedia ate right back con- 
tact of relay 907, conductor 908, the interme- 
diate left contact of relay 811, brush 814, con- 
ductor 727, the outer right back contact of re-" 
lay 709, the back contact of counting relay 
710, conductor 7 34, the right front contact of 
relay 507, the left back contact of relay 508, 
winding of relay 502, the left contact of relay 
501, the outer vieht front contact of relay 
500, conductor 519, the right back contact of 
relay 407, conduc ctor 230, brush 246, conductor 
235, the inner right back contact of relay 301, 
conductor 302, the back. coritacts of magnets 
308 and 304, the outer left back contact of 
relay 301, the left contact of relay 3805 to 
or ound at the back contact of relay 316. Re- 
lays 904 and 502 energize in the circuit. Re- 
lay 502, wpon energizing closes a circuit for 
itself over its right contact, the right back 
contact of relay ‘BLB to ground at the outer | 

left back contact of relay 522 independently 
of ground at the back contact of relay 316 
and at its lett contact establishes a ciromt for 
relay 407 extending from battery through the 
winding of relay 407, the third position ter- 
minal and brush 416 ‘of steering switch 450, 
conductor 411 to ground at the left contact of 
relay 502. 

Relay 407 at its inner left contact estab- 
lishes a ‘circuit for rotary magnet 303 of the 
‘position switch 350 exteniling from battery 
through the winding of magnet 308, the outer 
right “front contact of relay 305, ’the right 
back contact of release magnet 800, the wind-_ 
ing of slow-to-telease relay 306, the inner 
left back contact-of relay 801, conductor 226, 
brush 247, conductor (ox to eround at the in- 
ner left front contact of relay 407. Magnet 
303 and relay 806 energize in this circuit, 
magnet 303 step ping the brush shaft of 
switch 350 one step in a rotary direction. Re- 
lay 407 at its right back contact also opens 
the circuit previously traced ‘for relay 404, 
but relay 404 being slow to release, does not 
do so as long as relay 502 continues to re- 
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ceive impulses due to the advance of selector 
950 and to retransmit such impulses through 
the winding of relay. 407. With relay 407 en- 
ergized a holding circuit for relay 407 is 
closed from battery through its winding, the 
left: contact of relay 404, the right front con- 
tact of the relay 407, conductor 230, brush 
247, conductor 285, the inner right back con- 
tact of relay 301, the back contacts of magnets 
808 and 304, the outer left back contact of 
relay 801, the left.contact of relay 305 to 
ground at. the left back contact of relay 316 
and also to ground at the front contact of re- 
lay 806. Relay 407 therefore does not. deen- 
ergize until the rotary magnet 303. has fully 
energized to advance the switch 350 one step. 
_At the selector 950, upon the energization 

of relay 904, a circuit is closed for the-vertical 
magnet 903 from battery. through the wind- 
ing of magnet 903, the outer right front con- 
tact of relay 900 to ground at the inner left 
front. contact of relay 904. Relay 904 also 
closes an obvious circuit for relay 909 which 
disconnects the tip. and ring brushes of the 
selector during its vertical selection move- 
ment. Magnet 903 energizes. and at its con- 
tacts opens the. previously traced pulsing cir- 
cuit through the winding of relay 904 and 
the- winding of relay 502. The selector 
switch is thus stepped vertically one step, 
opening at the off-normal terminal 901 the in- 
itial energizing circuit of relay 900. Upon 
the opening of the pulsing circuit and the de- 
energization of relay 502, the initial energiz- 
ing cireuit of relay 407 is opened and upon 
the completion of the first step:of magnet 303, 
the holding circuit of relay 407 is opened, 
whereupon it deenergizes opening the operat- 
ing circuit of magnet 303 which also deen- 
ergizes.. At the selector 950. upon the deen- 
ergization of vertical magnet 903 the pulsing 
circuit previously. traced is again: established 
and relays 502 and 904 again operate, both 
performing the same functions previously 
cdescribed.to cause the further advance.of the 
selector 950 and of the. position switch 350 
another step. _ 

Jt has been assumed that. the second code 
letter registered upon the. units code regis- 
ter relay 201 was. A, having a numerical 
equivalent of 2. . Therefore, when. the posi- 
tion switch 350 has advanced two steps in. 
a rotary direction and the brush 308 is resting 
on. the second terminal of the second level 
of bank 817, only the first two. and ‘tenth lev- 
els of such bank being disclosed, a circuit 
will be closed from ground at the interme- 
diate right contact of relay 220 over the right 
contact of relay 201, conductor 237, brush 
308, thence over the inner right: back con- 
tact of relay 301,. conductor 235. and as pre- 
viously traced to. battery through the right 
winding of relay 407. Relay 407 is thus pre- 
vented from deenergizing when rotary mag- 
net 803 completes its second step for such a 

9 

period that the circuit for relay 404 is held 
open long enough to release relay 404. -Re- 
lay 404 on releasing opens the circuit of re- 
lay 407 which thereupon releases and opens 
the circuit of rotary. magnet. 303 and slow-to- 
release relay 306 of the position switch 350. 
Relay 404 upon deenergizing also opens. at 
its right contact the previously traced cir- 
cuit, for relay 705 which deenergizes in turn 
opening the circuits of relay 501 and magnet 
412. Magnet 412 thereupon advances the 
steering switch 450. into position 4. 

_ Assoon as relay 407 deenergizes the circuit 
previously traced for relay 404 extending 
over the outer left back contact of relay 407 
is closed and. relay 404 energizes. When the 
steering switch 450 leaves position 8 the 
locking circuit for relay 500 is opened: at 
brush 403 and: relay 500. releases closing at 
its outer right back contact the circuit. pre- 
viously traced for relay 405 extending. to 
ground at the front contact of slow-to-re- 
lease relay 306 of the position switch. 350. 
Relay 405 energizes, locks and establishes the 
circuit of relay 410 as previously described 
and relay 410 thereupon locks over its. inner 
left front contact, conductor 518, the in- 
ner right back contact of relay 500 to 
ground on conductor 409. With steering 
switch 450 in. position 4 a. circuit is at 
this time prepared for relay 521. extending 
from battery, through the winding of this 
relay, the left. back contact of relay 520, con- 
ductor 580, the fourth position terminal of 
brush 418 of steering switch 450, conductor 
717 to ground at the right back contact of 
relay 522, oO 
When relay 306 releases following the com- 

pletion of the last. rotary step of: position 
switch 850, the locking circuit: of relay 405 
is opened at the front contact of relay 306 
and a. circuit is.established from ground at 
the back contact of relay 806, over off:nor- 
mal contacts.315, brush 307 and the terminal 
of bank 818 upon which it is resting, all ter- 
minals of such bank being strapped together 
but only the first. two and tenth levels of 
such bank being shown, to. battery through 
the winding of relay 316. Relay 816 upon-en- 
ergizing establishes at its left front contact 
a circuit for release magnet 300 of the posi- 
tion switch extending from ground at the 
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front contact. of. relay 316, over conductor 
319, the outer right front contact of relay 
220, conductor 320 to: battery through the 
winding of magnet 300. Magnet 300, upon 
energizing, releases the position switch 350 
to normal,.in which position the circuit of 
relay 316 .is opened at brush 307, inturn open- 
ing the circuit of magnet 800. Magnet 300-at: 
its left back contact: also opens the locking 
circuit of relay 305 which releases, and: dis- 
connects ground from conductor 229, releas- 
ing relay 220: Relay 220, upon releasing, in 
turn removes ground from conductor 231 at 

_ 120 

125. 

130



10 

its outer left contact, but holding ground is 

; still maintained on conductor 931 for hold- 

on
 

10 

20 

ive
] 

on
 

35 

40 

“45 

50 

55 

ing operated relays of Fig. 2 energized over. 
the outer left contacts of relay O07. 

With relay 405 released and relay 410 still - 
energized a circuit is now established for 

relay 456 extending. from battery through 

the winding of relay 456, the right Mack con- 

tact of relay 405, the left front contact of © 

relay 410, conductor 511, the outer right back 
contact. of relay 500, “ conductor 512, thence 
as previously traced to the outer left. back 
contact of relay 301, over off-normal contacts 

330, now: closed, since switch. 350 has been 
restored to normal, to ground at the left back 
contact. of release magnet 300. Relay 456, 
upon energizing, now locks. over its inner 
left contact, the right front contact of relay 
410 to eround at the right. contact of relay 
404, and establishes a circuit for relay 407 
extending from battery through. the y ind. 

ing of relay 407, the left contact of relay 
404, the outer left contact of relay 456, con- 
ductor 581, the left contact of relay 520, con- 
ductor: 530, the fourth position terminal and 
brush 418 of steering switch 450, conductor 
717 to ground at the right back contact of 
relay 522, 

- Relay 407 upon energizing closes a circuit 
for the vertical magnet 304 of the position 
switch 350 in series with relay 306 extending 

“from: battery through the winding of magnet 

304, the outer right back contact of relay 
805, the rieht back contact of release magnet 

300, the winding: of relay 306, the inner “lett 
back contact ‘of relay 301, conductor 296, 

brush 947, conductor 757 to ground at the 
inner left ‘front contact of relay 407. Until 
the magnet 304 fully energizes Y relay 407 is 
locked through its winding, the left contact 
of relay 404, ‘the right front contact of relay 
407, cond Lictor 280, brush 246, conductor 235, 
the inner right. back contact of relay 301, 
conductor 802, the back contacts of magnets 
803 and 304, the outer left back contact of 

relay. 301 to ground over the off-normal con- 
ta ote 830 and: the left back contact of magnet 

300, and after relay 306 energizes to ground 
at its front. contact. . The enereization of re- 
Jay 407..also establishes a circuit for relay 

. 600 extending from battery through the 
right winding of relay 500, conductor 508, 

the left back contact of relay 405, the outer 
‘right front contact of relay 456 ‘to ground 
at the inner left contact of. relay 407, Re- 

lay 500 thereupon energizes opening at its 
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inner right back contact the locking’ eircuit 

of relay 410, thereby releasing relay 410 
which in turn opens the holding circuit of 
relay 456 which also releases. Relay 500 also 

7 closes a locking circuit at this time for relay 
521 extending from ‘battery through the 
winding and inner right front contact of 
relay 521, over the inner right front contact 
of relay 500 to ground on conductor 409 and 

relay 
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establishes a locking circuit for itself extend- 
ing from battery thy ough its right winding 
over conductor. 508, the left back contact of 

405, conductor 457, the outer right 
front contact of -relay 581, the outer left 
contact of relay 500, vondtctor 536, brush - 

70 

403 and its fourth position terminal to ° 
ground on conductor 402. 

Relay 456 upon releasing op ens the initial 
energizing circuit of relay 407. Tf at this 
time the magnet 304 of the position switch 
has advanced such switch a full step, the 
holding circuit of relay 407 is opened at the 
back contact of magnet 304 and relay 407 
deenergizes: opening “at its inner left contact: 
the operating cireult of magnet 304 and re- 
lay 306. Magnet 304 deenergizes but relay 
306 being slow to release does not deener- 
gize before its circuit is again closed as will 
be presently described: “A circuit is now 
closed for relay 705 extending from battery 
through the winding of relay ve 05, conductor 
401, the right back contact of relay 410 to 
eround at the right contact of relay 404, 
Relay 705, upon energizing, closing the pre- 
viously traced circuits for relay 501 “and mag- 
net 412. Magnet 412 upon energizing pre- 
pares to advance steering switch 450 into 
position 5. 

Selection of idle trunk g group by selector 950 - 
and partial re gistration of tens digit of 
trunk number 

Pulsing circuits are now established be- 
tween selector 950 and-the sender and between 
the sender and the position switch 350 for set- 
ting the position. switch in accordance with 
the vertical stepping of the selector to regis-_ 
ter the tens group of trunks which the selec- 
tor now proceeds to hunt for. It will be as- 
sumed that the group of trunks that is select- 
ed by the selector 950 extending to the distant 
office 122, comprises 40 trunks appearing in 
the second and third levels of the banks of 
such selector and as in response to the second 

~ code letter A, the switch shaft of selector 950 
has positioned its-brush sets opposite the sec- 
ond level of each bank, commutator brush 911, 
will now be standing on commutator segment 
912... Should all of the trunks of the second 
level of both banks be busy there will be no 
ground. potential connected- to the: segment 
912 and the circuit to be hereinafter traced 
from the brush 911 through the right wind- 
ing of relay 900 will not be effective to. dif- 
ferentially release relay 900, 

As @ consequence, a. circuit “is completed 
from battery through the winding of relay 
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904, thence-as previously traced to the wind, , 
ing of pulsing relay 502, the left contact of 
relay 501, the outer right front contact of re- 
lay 500, conductor 512, the right back con-’ 
tact of velay 407, conductor 950, brush; 246, 
conductor ON. thei inner. right back contact of 
relay 301, condtictor 302, “the back contacts 
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of magnets 303 and 304, the outer left back 
contact of relay 301 to ground at the front 
contact of relay 3806, relay 306 not yet having 
had time to release since the position switch 
350 took its previous vertical step. Relays 
502 and 904 are both energized, relay 502 
locking to ground over its right front con- 
tact, the right back contact of rélay 515 and 
the outer left-back contact of relay 522, and 
closing at its left contact the previously traced 
circuit for relay 407. Relay 407 energizes and 
at its inner left contact closes the previously 
traced circuit for vertical magnet 304 and re- 
lay 806 of the position switch 350, and locks 
over the left contact of relay 404 and its own 
inner right front contact, thence to ground 
at the front contact of relay 306 over the cir- 
cuit previously traced. _ 
Magnet 304 upon energizing advances the 

position switch 850 another step to position 
its brushes opposite the second level of their 
respective banks.. Relay 306 which was pre-. 
viously energized when the switch 350 took its 
first step and did not. havé time to release, is 
maintained energized at this time. Relay 
904 of selector 950.energizes and again closes 
the previously traced circuit for the vertical 
magnet 903 which in turn opens the pulsing 
circuit through the windings of relays 502 
and 904 just traced, relay 904 in turn opening 
the circuit of magnet 903. Thus, magnet 903 
is operated and released to advance-the switch 
shaft on step vertically to position the 
brushes opposite the third level of terminals 
in its banks. When relay 502 deenergizes 
upon the operation of vertical magnet 903 
the initial energizing circuit of relay 407 is 
opened and when the vertical magnet 304 of 
the position switch completes its energization 
to. advance the switch 350 a full step the lock- 
ing circuit of relay 407 is opened and relay 
407 releases, opening the operating circuit 
of magnet 304 and relay 306. Magnet 304 
thereupon releases. ; 

Jt will be assumed that when the second 
selector has stepped to position its brush 
sets opposite the third level of its banks, the 
brush 911 encounters ground potential on 
the terminal 918 corresponding to the third 
bank levels of the selector. In Fig. 1 the ter- 
minal equipment of two trunks extending to 
the office 122 both appearing in jacks before 
the operator, has been illustrated, trunk 
186, 137 being the first. in the group of ten 
trunks appearing in the third level of the 
upper bank selector 950 and trunk 126, 127 
being the tenth of such group. In a similar 
manner ten other trunks extending to the 
office 122 appear in the terminals of the 
third level of the lower bank of the selector 
950, but with their tip and ring conductors 
reversed. It will be noted that so long ‘as 
any trunk in the first group is idle ground will 
be connected to the commutator terminal 918 
over the conductor 919, the outer back.con- 

11 

tact of the cut-off relay of such trunk, for ex- 
ample, relay 121,and over the outer back con- 
tact of the sleeve relay of such trunk, for. 
example, relay 120. Similarly so long as 
any trunk of the other group often, one trunk 
of which is indicated at 920 is idle, ground 
will be connected to the conductor 921, also 
connected to. the commutator terminal 918. 
Thus brush 911 upon encountering ground 
potential establishes a circuit from ‘such 
ground over brush 911, the right winding and 
inner right contact of relay 900, outer right 
back contact of relay 906, the outer right back 
contact of relay 907, conductor 910, outer 
left contact of relay 811, brush 815, conductor 
726, inner right back contact of relay 709, 
conductor 519, the left front contact of relay 
521, the inner left back contact of relay 510 
to. battery through both windings: of relay 
509. Relay 509 energizes and establishes a 

514 from battery, wind- circuit for relay 
ing of relay 514, front contact of relay 509 
to ground at conductor 409.. Relay 514 at its 
right contact shunts the left winding. of re- 
lay 509, thereby reducing the resistance of 
the circuit previously traced through the 
right winding of relay 900 so that the right 
winding of this relay receives sufficient cur- 
rent to cause the diiferential-release thereof. 
Relay 900 upon releasing opens the operating 
circuit of vertical magnet 903, to prevent 
the further vertical stepping of the selector. 
Relay 509 upon energizing also opéns at its 
back contact the energizing circuit of relay 
501, whereby relay 501 deenergizes. 
When relay 900 deenergizes the previously 

traced circuit through relay 509 is opened 
at the inner right front contact of relay 900 
and relay 509 deenergizes in turn opening 
the energizing circuit of relay 514. Relay 
514 ‘being slow to release momentarily closes 
a circuit for relay 510 before it releases, ex- 
tending from battery through the winding of 

relay 510, the left front contact of relay 
514, ‘the right back contact. of relay 509 to 
ground -on conductor 409. Relay 510 upon 
energizing locks over its inner right con- 
tact, conductor 537, the fourth position ter- 
minal and brush 414 of steering switch 450, 
conductor 415 to ground at the inner left back 
contact of relay 522, at its inner left back 
contact opens the initial energizing circuit 
of relay 509 and at its outer left back con-. 
tact opens the circuit of relay 404. Relay 
404 ‘thereupon releases opening the pre- 
viously traced circuit for relay 705. 

Relay 705 upon releasing now opens the 
circuit of magnet 412 advancing steering 
switch 450 into position 5. As soon as the 
steering switch leaves position 4 the locking 
circuit of relay 500 is opened at brush 403 - 
whereupon relay 500 releases, in turn releas- 
ing relay 521. Also, the locking circuit of 
relay 510 is opened, releasing relay 510. 
With relay 500 deenergized the circuit pre- 
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viously traced through the winding of relay 
405 to. ground at the front contact of relay 
306 is again closed before relay 306 has time 
to release, locking itself directly to its oper- 
ating cireuit independent of the outer left 
contact of relay 410 and establishing an obvi- 
ous circuit for energizing relay 410. Relay 410 
energizes and locks over conductor 518, the in- 
ner right back contact of relay 500 to ground 
on conductor 409. As soon as steering switch 
450 reaches position 5 a circuit is established 
from battery through the winding of relay 
520, conductor 526, brush 414, conductor 415 
to ground at the inner left back contact of 
relay 522, relay 520 upon energizing locking 
directly to ground on conductor 409 over its 
inner right ‘contact. With relay 510 deener- 
gized a circuit is at this time completed for 
relay 404 extending from battery through its 
winding, the inner left contact of relay 406, 
the outer left back contact of relay 407, the 
back contact of relay 427, conductor "ABS, 
the outer left back contact of relay 510, con- 
ductor 504, the fifth position terminal and 
brush 420 of steering Switch 450 to ground. 
Relay 404 now energizes and since relay 520 
is at this time operated,.a circuit is estab- 
lished for relay 705 extending from battery 
through the winding of relay 705, conductor 
401, the outer right contact of relay 520 to 

404. 
Relay 705 now energizes and closes the pre- 
viously traced cireuits for relay 501 and mag- 
net 412, the magnet 412.preparing the steer- 
ing switch for advancing into position 6. 
‘When the slow releasing relay 306 at the 

position switch releases, the holding circuit 
of relay 405 is opened and relay 405 "releases. 
Also relay 306 at its back contact establishes 
a circuit for relay 305 extending from ground 
at the back contact of relay 806 over off- 
normal contacts 315, the right normal con- 
tacts of relay 805 to ‘the battery through the 
winding of relay 305. Relay 305 energizes, 
opening its own operating circuit and lock- 
ing over its inner right contacts to ground 
at the left back contact of magnet 300, and 

- at its outer right contacts substitutes the 
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rotary magnet 303 for the vertical magnet 
304 in the pulsing circuit extending as pre- 
viously traced to the left front. contact of 
relay doz at the sender. As soon as relay 405 
deenergizes, a circuit is established for relay 
456 extending from battery through the 
winding of relay 456, the right back contact 
of relay 405, the outer left. front contact of 
relay 410, conductor 511, the outer left back 
contact of relay 500, conductor 512, the right 
back contact of relay 407, thence as traced to 
the outer left back contact of relay 301, over 
the left contact of relay 305, to eround at the 
back contact of relay 316. Relay 456 ener- 
gizes and locks over its inner left contact, the 
right front contact of relay 410, to ground 

cat the right front contact. of relay 404. The 
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release of relay 405 also closes a circuit for 
relay 500 extending from battery through the 
rig iv winding of “relay 500, conducter 503, 
the left- back ‘contact oF relay 405, conductor 
457, the right back contact ot relay 521, con-’ 
ductor 538, the right front contact of ‘relay 
501, conductor 539, the fifth position terminal 
and brush 408 of steering switch 450 to 
ground on conductor 402. 
energizes, unlocking and releasing relay 410 
which in turn releases relay 456. With relay 
500 energized a circuit is now established for 
relay 407 extending from battery through the 
win Jing of relay 4947, conductor 458, the in- 
termediate left contact of relay 500, “conduc- 
tor 526, the fifth position terminal and brush 
414 of steering switch 450, conductor 415. to 
ground at the inner left contact of relay 522. 

Selection of an idle trunk in the selected sub- 
group of trunks 

A pulsing circuit is now established between 
the sender and the selector 950 for controlling 
the rotary hunting movement of such selec- 
tor. This pulsing circnit extends. from bat- 
tery through the - winding of relay 904, the 
back contacts of magnets 903. and 905, back 
contacts of relays 906 and 907, thence as pre- 
viously. traced through the winding of relay 
502, the left contact of relay 501, “the outer 
right front contact of relay 500, " conductor 
519, the right back contact of relay. 407, thence 
as traced the ough the back contacts of mag- 
nets 303 and 304 at the position switch 350, 
the outer left back contact of relay 301, the 
left contact of relay 305 to ground at the back. 
contact of relay 316. Relays 904 and 502 en- 
ergize in this circuit. 

‘At the selector upon the energization of 
relay 904 with relay 909 deenergized a cir- 
cuit is established for the rotary magnet 905 
extending from battery through the winding 
of magnet 905, the outer right. back contact 
of relay 900 to ground at the inner left con- 
tact of relay 904. Relay 904 also. establishes 
a circuit for relay 909 to disconnect the tip 
and ring brushes during the rotary hunting 
movement of the selector. Upon the closure 
of this pulsing circuit magnet 905 energizes 
opening the circuit previously traced through 
the windings of relays 904 and 502. Relay 
904 
magnet 905 which thereupon deenergizes. 
again closing the pulsing circuit. Thus relay 
904 and magnet 905 reciprocally control each 
other, the magnet 905 advancing the switch 
shaft. step-by- ‘step in the search of an idle 
trunk. 

At the sender upon the energization of relay 
502 a circuitis established from ground at the 
left contact of relay 502 over conductor 411, 
brush 416 and the fifth position terminal of 
steering switch 450 to battery through the 
winding of relay 407. Relay 407 upon ener- 
gizing closes a holding circuit for itself ex- 

Relay 500 now 

upon deenergizing opens the circuit of. 
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tending-over the left contact of relay 404, its 
own right. front contact, thence-as traced over 
the back contacts of magnets 303 and 304:to 
ground at the left back contact of relay 316. 
at its outer left. front.contact.closes a locking 
circuit for relay 404 extending from battery 
through the winding of relay 404, the inner 
lett front contact of relay 406, the outer left 
front contact of relay 407, the front contact 
of relay 427, conductor 455, the outer left back 
contact of relay 510, conductor 504, the fifth 
position terminal and brush 420 to.switch 450 
to ground, and establishes :a pulsing circuit 
for magnet 303 and relay 306 which extends 
as previously traced. Until relay 502 deen- 
ergizes upon the completion of.the first.rotary 
step of selector 950-and until the completion 
of the first rotary step of position switch 350 
relay 407 remains energized. When. these 
steps are completed relay 407. deenergizes, 
opening the-circuit of magnet 303. In -re- 
sponse to..successive operations of relay 502 
as.the-selector 950.advances in its rotary hunt- 
ing movement relay 407 operates to retrans- 

5 mit impulses to-the position switch 350. 
In the present case it will be assumed that 

the trunks having an-even tens number ter- 
minate.in the lowermost banks of the selector 
950 and that the trunks having an odd tens 
number terminate in the upper bank-of the 
selector and that ail trunks terminating in 
the upper ‘bank have their tip and ring con- 
ductors .reversed., 
0 to 9, 20 to 29, etc., terminate in the lower 
bank of the selector 950 and trunks 10 to 19, 
80 to 39, etc., terminate in the upper bank. 
Tt will further be assumed that .the selector 
hunts to its tenth rotary step position and 
finds the last trunk 126, 127 numbered 39, 
appearing in the last.terminal set-of:the third 

‘level of ‘the upper bank thereof, in an idle 
condition. 

At the selector wpon the test brush 914 
encountering the test terminal of the idle 
trunk 126, 127 a circuit is established from. 
battery through the right winding of cut-off 
relay 121, the inner right ‘back ‘contact of: 
sleeve relay 120, conductor 922, test terminal 
923, brush 914, the left: back contact of relay 
907, the intermediate left back contact and 
right. winding of relay 906, conductor 902, 
the inner left contact of relay 811, brush 813, 
conductor 802, winding of relay 700, conduc- 
tor 701 to ground .at the intermediate left 
contact of relay 406. Relays 906 and. 121 
energize in this circuit, relay 121 locking 
over its inner right front contact to conduc- - 
tor 922 independent of relay 120 and relay 
906 locking from battery through its left 
winding and inner -left front -contact to 
ground.at the front contact of relay. 915. At 
its outer left back contact, relay 906 opens 
the operating circuit of relay 907,.at its inter- 
mediate left back contact opens.its operating 
circuit, and -atits intermediate left front con- 

For example, the trunks: 

tact. connects conductor :902 over the outer 
left back contact of relay.907 to test. brush 
914, At its right front.contact relay 906-ex- 
tends conductors 910 and 908 over the outer 
right and intermediate. right back contacts 
of relay 907, right back contacts of relays 
909 to the tip and ring brushes 924.and 925. 
Also at its inner right back contact, relay 
906 opens .the circuit previously . traced 
through the windings of relays 904.and .502. 

Relay 502 upon remaining deenergized 
holds open the initial energizing circuit of 
relay 407, and rotary magnet 303 upon com- 
pletely energizing in response to the last im- 
pulse transmitted thereto by relay 407, opens 
the locking circuit-of relay-407, whereupon 
relay 407 deenergizes, opening the pulsing 
circuit through magnet 303 and relay 306 
and the holding circuit of.relay 404. Relay 
404 upon deenergizing opens ‘the circuit.of 
relay 705 which in turn deenergizes: opening 
the circuits of relay 501 and magnet 419, 
thereby advancing the steering switch 450 
into position 6. .Relay 501.in.turn opens the 
holding circuit of relay 500 which deener- 
gizes, again establishing the previously 
traced circuits of relays 405-and 410. “With 
the steering switch in position 6 a circuit is 
now closed for. relay 522-extending from bat- 
tery through the winding of relay 522, con- 
ductor 540, the sixth position terminal and 
brush 403 of the steering switch 450 to 
ground on conductor 402; Relay 522 ener- 
gizes, locking to ground on conductor 409. 

A fundamental circuit is now established 
from ground at the incoming selector 123 
over trunk conductor 127, brush 924, thence 
as previously traced to conductor 726 over 
the inner back contact of relay 709, conductor 
519, winding of polarized relay 524, the in- 
termediate right front contact of relay 522, 
the winding of relay 502, back contact of re- 
lay 508, right front contact of relay 507, con- 
ductor 734, the back contact of counting re- 
lay 710, the outer back contact -of relay 709, 
conductor 727, thence as traced to brush 925, 
over trunk conductor 126 to battery through 
the control relay 
ing selector 123. If the incoming selector -is 
in a condition to be operated at this time, 
relay 524 and relay 502 operate, the polarized 
relay 524 receiving current in the proper 
direction since the trunk conductors 126 and 
127 have been assumed -to:be reversed. Re- 

_ lay 502 is without function, however, at this 
time.. The circuits now remain in this con- 
dition until after the:operator has caused the 
registration of the thousands and hundreds 
digit of the wanted line number on the regis- 
ters. of the sender. 

Registration of numerical digits of wanted 
line number 

All of the foregoing circuit operations have 
resulted from the.depression of an office key 
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(not.shown) at the incom-. 
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by an operator. While this has been trans- 
piring the operator, noting that the larnp 
209 is extinguished, has proceeded to depress 
the digit keys to register the numerical desig- 
nation of the wanted line on the sender regis- 
ters shown in Fig. 7. It has been assumed 
that the number of the desired line in the 
office 122 is 3981. 
first. depresses the No. 3 digit key 212 to reg- 
ister the thousands digit 3. “At its lett contact 
key 
through low resistance 288 over conductor 
216, the outer right back contact of relay 208, 
conductor 223, “brush 945, conduetor O51, 

‘winding of relay 499, brush 429 and its first 

position terminal of the steering switch 400, 
conductor 488, right winding of thousands 
register* 603 to battery. Relay 603 due to 
the low resistance of its operating circuit. 

20’ energizes and locks over both windings and 

its inner left. contact to ground on conductor 

601 and relay 422 also “operates. A second 
circuit is also established by the depression 
of key 212, extending from Y ound through 

5: the right winding of relay 602, conductor: 419, 
the normal position terminal and brush 430 
of switch 400, winding of relay 421, conduc- 
tor 252, brush 244, conductor 225, the left 

back contact of relay 208, conductor O41 right 

‘contacts of key 212, vrigh resistance 217, con- 

ductor 218, the inner right back contact of 
relay 208, conductor 994, brush 248, conduc- 
tor 258, winding of relay 423, brush 432 and 
the normal position terminal of steering 

5 switch 400, conductor 424, to battery through 
the right winding of relay 612. Due to the 
inclusion of high resistance 217, thousands 
register relays “612 and 602 do not operate 
but. relays 421 and 423 both operate. With 
relays 422 and 421 operated, a circuit is es- 
tablished from ground through the contacts 
of these relays, brush 431 and its normal posi- 

tion terminal, 
through the winding of thousands register 
relay 608. Relay 605 energizes and locks over 
its winding a and inner left contacts through 

the winding of relay 606, to ground on con- 

ductor 601, oper: ating relay 606. Thus relays 
603, 605. and 606 of the ‘thousands register 
have been operated-in response to the oper-. 
ation of key 212 for the thousands digit 3. 

‘Relay 423 upon operating closes a circuit 

from ground through the windings of relay 

425 and magnet 484 in parallel, Relay 425 
upon energizing ‘closes a circuit from ground 
at its contact through the back contact of 

magnet 434, to battery through the winding 

of magnet 434, As soon as the operator re- 

leases the depressed key, relays 421, 422 and 

493 release, relay 423 in turn opening the 

caireults of relay 495 and magnet 434.. Relay 

425 is, however, held energized over the back 

contact of magnet 434 until the magnet is 

.. tuly energ eized when it releases opening at 

5 its front contact the circuit extending to bat- 

The operator therefore 

212 establishes a circuit from ground +t 

conductor 435 to battery 
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tery through the contacts and winding of 
magnet 434, Relay 4.25 thus insures that the 
magnet 584 will energize fully to advance 
the steering switch 400 one step as soon as 
the operator releases the depressed key. 

The operator next depresses the No. 9 key 
215 to register the hundreds digit 9. At its 
left contact key 215 closes a circuit extend- 
ing from around through low resistance 238, 
the left contacts of key 915, conductor O16, 
the right back contact Of relay 208, condue- 
tor 228, brush 245, conductor 251, "winding 
of relay 499, br ush 429 and the second posi- 
tion terminal of steering switch 400, conduc-. 

tor 436 to battery: through the right winding © 
of hundreds register relay 607. “Due to the 
low resistance of this operating circuit, relay 
607 operates and locks over its windings and 
inner left contact to ground. on conductor 
601. Relay 422 also operates. At its rig ht 
contacts key 215 closes a circuit from gr ound 
through the low resistance 238, the right con- 
tacts of key 
right back “Contact of relay. 208, conductor 
994, brush 243, conductor 253, winding of 
relay 493, brush 439, and its secoé d position 
terminal, conductor "443 to battery through 

the right winding of hundreds register relay 
613. Relays 423 rand 613 operate in this.cir- 
cuit, relay G13 locking to ground on conduc- 
tor 601 over its windings and i inner left con- 

tacts. 

no useful function at this time, but relay 
493 again causes the operation of relay 425 
and magnet 434 for advancing the brushes 
of steering switch 400 to position 3 upon the 
release of the operated key 215. 

In response to the depression of the No. 8 
digit key 218 for registering the tens digit 8, 
a circuit is established from ground through 
the low resistance 288, the right contacts ‘of 
key 218, conductor 213, the inner right back . 
contact of rel ay 208, conductor 224, brush 243, 
conductor 252, winding of relay 493, brush 439 
and its third position terminal, conductor 438 
to battery through the right winding of tens 
registered relay 609. Relay 3 423 and 609 en- 
ergize, relay 609 locking over its windings 
and left contact to ground at conductor 601. 
A second circuit is also established from bat- 
tery through the right winding of tens regis- 
ter velay 617 over conductor 444, the third po- 
sition terminal and -brush 499 of steering 
switch 400, winding of relay 422, conductor: 
251, brush 245, conductor 223, the ‘outer right’ 
back contact of relay 208, conductor 216, the 

left contacts of key 218, conductor 241, the left 
back contact of relay 
brush 244, conductor 252, winding of relay 
491, brush, "430 and its third position terminal, 
conductor 426 to ground through the left 
winding of tens register relay 615. 
the low resistance of this circuit, relays.421, 
615 and 617 operate, relay 615 locking over its 

Hundreds register relays 607 and 613 
have thus been operated. Relay 422 performs . 

208, conductor 225, 
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windings and. right front contacts to ground 
on.conductor 601,.and relay 617 locking over 
its-windings- and. inner left. front contact to 
ground. on, conductor 601.. Since relays. 422 
and.421 are. both energized :.a.circuit is estab- 
lished from.ground.over the contacts of these 
relays,.brush-481 and its third position termi- 
nal, conductor 489,. to battery through the 
winding: of: relay. 610.. Relay 610 energizes 
and. locks. over its- winding and. right front 
contact. to ground on. conductor 601. Tens 
register. relays: 609,.610, 615-and 617 are now 
operated. Relay 423 upon operating estab- 
lishes the previously traced circuits for relay 
425 and magnet 434 preparatory to advanc- 
ing steering switch. 400 into. position 4 upon 
the release of the depressed key 218. . 

In response to the depression of the No. 1 
key 219 for registering the units digit 1, a 
eircuit is. established from ground. over the. 
right contacts of key 219, through high. re- 
sistance 217, conductor 213, the inner right 
back contact of relay 208, conductor 224, 
brush 248, conductor 258; winding of relay 
423, brush 482 and: its fourth. position. termi- 
nal, conductor 460, to: battery through the 
right winding of units register relay 619. 
Due to the inclusion. of high: resistance 217, 
relay 619 does not operate, but relay 423 oper- 
ates: A second. circuit. is also. established 
from battery through the right winding of 
units-register relay 616, conductor 428, brush 
429-and its fourth position terminal, winding 
of relay 422, conductor 251, brush 245, conduc- 
tor 223, the outer right back contact of relay 
208, conductor 216, high resistance 240, the 
left’ contacts of key 219, conductor 241, the 
left: back contact of relay 208, conductor 225, 
brush. 244, conductor 252, winding of relay 
421, brush 430 and-its fourth position termi- 
nal, conductor 452, to ground through the left 
winding of relay 620. Due to the.inclusion 
of high resistance 240, register relays.616 and 
620 do not operate, but relays 421 and: 429 
both operate and close a circuit from. ground 
over their contacts, brush 481 and its fourth 
position terminal, conductor 440 to: battery 
through the winding of units register relay 
611. Relay 611 operates and. locks over its 
winding and right contact to ground at con- 

1. Relay 611. is thus the only units 
register relay operated. Relay 423 upen op- 
erating again causes the operation of relay 
425 and magnet 434 to advance steering 
switch 400.into position 5 upon: the release. of 
the depressed key. 219: The numerical regis- 
ters of the sender have now been set. 

Tt willbe recalled that the fundamental cir- 
cuit Between. the sender. and the incoming 
selector 123, was established’ with the steer- 
ing’switch 450 in position 6 and that the fur- 
theradvance of said steering switch awaited 
the registration of the hundreds digit to the 
wanted line number. Upon, the registration 
of such digit a circuit’ is established: for relay 
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535 extending. from. ground over brush 449 
and the third position terminal of steering 
switch 400, conductor 461,.winding: of relay 
585, resistance 527 to battery. Relay 535 
energizes and’ locks over its inner right’ front 
contact to ground. on conductor 469 and at its 
left contact establishes a circuit for advanc- 
ing steering’ switch 450 into position 7, ex- 
tending from battery through the winding 
and: contacts of magnet 412, conductor 528, . 7, 
left contacts of relay 535, conductor’ 529, 
‘sixth position terminal and’ brush 420 of 
steering’ switch 450 to ground: With steer- 
ing’switch 450 in position 7 and polarized re- 
lay 524 operated over the fundamental. cir- 
cuit, a circuit is now established for relay 
525 extending from battery through the 
‘winding of relay 525, conductor 541, the 
seventh position terminal and brush 414 of 
steering switch 450, conductor 415 to ground 
at the left front contact of relay 524. Relay 
_525-upon energizing locks over its right front 
contact’ to ground on conductor 409. The 
operation of relay 525 at this time indicates 
to the sender that a ‘trunk terminating in 
the upper bank of'the second selector lias been 
seized. A circuit is also established’ at this 
time for advancing steering switch 450 into 
‘position 8 which may. be traced from battery 
tlrowgh tle winding and’ contacts. of mag- 
net 412; the seventh position terminal’ and 
brush 420; to ground. 
~ With steering switch 450 in position 8, a 
circuit is established: for relay 705 extend: 
ing from battery through the winding of re- 
lay 705; conductor 401, the eighth ‘position 
terminal’ and: brush: 403 of steering switch 
450;.a: conductor 402 to ground at‘ the outer 
right’ contact. of relay 
energizing closing the previously traced cir- 
cuit of magnet 412 preparatory to advanc- 
ing steering switch 450 into position: 9.° Tn 
position’ 8, a circuit is- established for relay 
534 extending from battery through the 
winding of:relay 584, over conductor ‘542, the 
eighth position terminal and brush: 420 of. 
steering switch 450 to ground: Relay 534 
upon energizing locks over its left front con: 
tact to: ground: on conductor 409: and! closes 
ab its right front: contact a: circuit extending 
from: ground: ever: conductor 532, strapped 
terminals and brush 454 of steering switch 
400 to battery:through the contacts and wind- 
ing: of magnet 434, for advancing: steering 
switch 400 out of position:5 if the numerical 
registration has been-completed, into position 
9.. When the-steering switch 400'reaches posi- 
tion 9.a.shunt is establishediaround:the wind- 
ing. of. relay. 585. extending. from resistance 
52¢,.over. conductor 533,. the: ninth. position 
terminal and brush.449 to ground thereby de- 

406, relay 705 upon 
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energizing relay 535 to prepare-at its. outer - 
right. contact.ai circuit for later enabling the 
fundamental circuit to. be. established. when 
steering. switch 450:reaches position 14. _ 130
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Indication of trunk number 

At the position switch upon the release of 
relay 306 the holding circuit previously 
traced for relay 405 is opened and a circuit 

is established for relay 316 extending from 
battery through the winding of relay 316, the 

bank terminal of bank 318 upon which brush 
307-is now resting, assumed to be the tenth 

terminal of the second level, brush 307, off- 

normal contacts 815 to. ground at the back 
contact of relay 306.. Relay 316 upon ener-~ 

gizing also establishes ‘a circuit for relay 301 

extending from battery through the winding 

of relay 301, conductor 321, the outer right 

back contact. of. relay 220, conductor 319 to 
ground at the front contact of relay 316. 

Relay 3801 upon energizing opens at its outer 
right back contact the circuit of lamp 282 

which becomes extinguished as a signal that 

the trunk number registration is completed, 

and closes a circuit for relay 322 extending 
from battery through the winding of relay 
329, the inner right front contact of relay 
301, conductor 235, brush 246, conductor 280, 

right back contact of relay 407, conductor 

512 to ground atthe inner left contact. of re- 

lay 525. Itis to be understood, however, that, 

relay 822 energizes only if the second selector 

has selected a trunk in its upper bank and has 
caused the energization of relay 525 in the 
manner previously described. It will be 
noted that with relay 322 energized brush 
311 of the position switch 350 having access 

lamps indicating an odd tens number is se- 
- jected but that with relay 822 deenergized 

40” 

45 

brush 310 having access over its correspond-. 

ing bank terminals to lamps indicating an 
even tens number, is selected... 

It has been assumed that in selecting. an 

idle trunk the second selector stepped one 
step vertically and ten steps in a rotary di- 
rection and that selection was made over the 

upper bank thereof.. Correspondingly, the 
position 850 positioned its brushes on the 

tenth set terminals of the second level of its 

banks. <A circuit is therefore closed for the 
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No. 0 hundreds lamp 834 extending from bat- 
tery through said lamp, terminal 323, brush 
309 to ground at the outer right front contact 
of relay 801. A circuit is also established for 

the No. 3 tens lamp 824.extending from bat- 
tery, lamp. 324, terminal 825, brush 311, front 
contact. of relay 822 to ground at. the outer 
left front contact: of relay 301. A circuit is 
also established for the No. 9 units lamp ex- 
tending from battery, lamp 335, terminal 326, 
brush.312 to ground at the outer right front 
contact of relay.301. These lighted lamps 
now indicate to the operator that trunk No. 
039 has been selected. It isto be noted in this 
connection that trunks numbered above 99 

appear in the upper halves of the banks of the 
‘selector 950 and that had the selector stepped 

‘circuit. 

1,767,962 

‘vertically more than four steps the brush 309 
of the position switch would have. corre- 
spondingly advanced above the center of its 
bank and the No. 1 hundreds lamp’ would 
have been lighted instead of the No.0 lamp 
over a circuit extending from the No. 1 lamp 
338, conductor 3282, the right front contact of 
relay 206, conductor 331 to the terminals in 
the upper half of the bank-to which brush 
307 has access. The operator noting the il-. 
lumination of the trunk number indicating 
lamps may now plug into the indicated trunk 
at her leisure. 

Incoming brush selection. 

It will be recalled that a fundamental cir- 
cuit has been established and that relay 502 

75 

80 

has been energized thereover in series with the _. 
control relay of the incoming selector 123. 
With the steering switch 450°in position 8, 
relay 502 now closes a counting relay control 
circuit which may be traced from ground at 
the front contact of relay 502 over conductor 
411, brush 416 and the eighth position termi- 
nal of steering switch 450, conductor 441, 
right front contact of thousands register re-- 
lay 603, the inner right back contact of regis- 
ter relay 612, the outer left front contact of 
register relay 605, lead 713, the back contact 
of counting relay 728, to battery through the 
winding of counting relay 732. Relay 732 
energizes and locks through the winding of 
relay 728 over its own front contact to ground 

over its corresponding bank terminals to on conductor 706, but relay 728 does not ener- 
gize until the commutator of the incoming 
selector places a shunting ground around the 
winding of relay 502 as soon as the incom- 
ing selector reaches its first brush selection 
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position. This selector switch action is well . 
known in the art and it is thought need not 
be fully described herein. 
When such shunting ground is applied, re- 

lay 502. deenergizes removing ground from 
lead 713, whereupon relay 728 energizes ex- 
tending the lead 713 over its front contact, 
the back contact of counting relay 736, con- 
ductor 717, brush 418 and its eighth position 
terminal, conductor 417, to battery through 
the winding of counting relay 718. Upon the. 
further advance of the incoming selector 
shaft and the removal of the shunt around the 
winding of relay 502. by the commutator of 
the. selector, relay 502 again energizes com- 
pleting the circuit of relay 718, which ener- 
gizes and locks through the windings of -re- 
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lays 702 and 710 in parallel over the front . 
contact of relay 718 to ground on conductor 
706. Upon the next deenergization of relay 
502, relays 702 and.710 operate in this locking 

Relay 710 upon energizing opens 
the fundamental] circuit arresting the further 
movement of the incoming selector and. ad- 
vancing the sequence switch thereof into po- 
sition for operating the brush tripping mag- - 
net, Relay 702 upon energizing opens the 130
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circuit of magnet 412 to advance steering 
switch 450 into position 9, thereby releasing 
relay 705. Relay 705 in turn removes ground 
from conductor 706 to thereby release all op- 
erated counting relays. A circuit is now 
closed for relay 508 extending from battery, 
winding of relay 508 to ground at the front 
contact: of relay 702 which is effective to hold 
relay 508 energized to in turn hold the funda- 
mental circuit open until relay 705 has re- 
leased the counting relays. As soon as the 
steering switch advances into the position 
9, relay 508 is maintained energized from bat- 
tery through its winding, conductor 548, the 
ninth position terminal and. brush. 403. of 
steering switch 450, to ground on conductor 
402. 

Relay 508 upon energizing now closes a 
circuit for reversing relay 709 over conductor 
737, outer left contact of relay 525 to ground 
at the front contact of relay 508. Relay 709 
upon energizing locks over its right contact 
directly to ground on conductor 409, and at 
its right. contacts reverses the conductors of 
the fundamental circuit with respect to the 
winding of polarized relay 524. In position 
9 a circuit is established for advancing the 
steering switch 450 into position 10 extend- 
ing from battery through the winding and 
contacts of magnet 412, the ninth position 
terminal and ‘brush 420 of the switch 550, to 
ground. The circuit of relay 508 is now 
opened and this relay deenergizes again 
establishing the fundamental circuit extend- 
ing to the Incoming selector 123, whereupon 
relay 502 and the control relay of the selector 
energize. The control relay of the selector 
circuit prepares the selector for brush trip- 
ping and incoming group selection and relay 
502 establishes a circuit for controlling the 
counting relays of the sender. The polarized 
relay 524 is at this time not energized since 
relay 709 has now reversed the connection of 
trunk conductors 908 and 910 with respect to 
the winding of relay 524. With the steer- 
ing switch 450 in position 10 a circuit as pre- 
viously traced is established for relay 705 for 
supplying locking ground to the counting re- 
lays and the previously traced circuit is closed 
for magnet 412 preparatory to advancing 
steering switch 450 into position 11. 

Incoming group selection 

With relay 502 energized a circuit is now 
closed from ground at the front contact of 
relay 502 over conductor 411, brush 416 and 
its tenth position terminal, conductor 442, 
the outer right back contact of the thousands 
register relay 612, the. lower front contact 
of relay 606, the outer left front contact of 
hundreds register relay 613, lead 738, the back 
contact of counting relay 739 to battery 
through the winding of counting relay 730. 
Relay 730 energizes and locks through the 
winding of relay 739 and over its own front 
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contact to ground on conductor 706, but relay 
739 being shunted over the contact of relay 
502 does not operate. At the incoming se- 
lector the brush shaft is started upon the clo- 
sure of the fundamental circuit to trip the 49 
selected set of brushes and to make group 
selection, the selector commutator intermit- 
tently shunting the sender pulsing relay 502 
as. the tripped set of brushes approaches each 
group selection position. Upon the first 
shunting of relay 502, it’ deenergizes permit- 
ting the operation of relay 789 which there- 
upon extends the lead 738 over its front con- 
tact and the back contact of counting relay 
740 to battery through the winding of count- 
‘ing relay 731 upon the next energization of 
relay 502. In the manner previously de- 
scribed the pairs of counting relays are suc- 
cessfully operated until relays 718, 710 and 
702 operate at which time the incoming se- ¢; 
lector shaft will have advanced in such a 
manner as to position the second set of 
brushes thereof upon the lowermost set. of 
terminals in the fourth group to which said 
brush set has access. Relay 710 upon oper- 
ating opens the fundamental circuit thereby 
arresting the advance of the incoming selector 
and causing circuit changes thereat to start 
the incoming selector hunting for an idle 
final selector trunk. 
has now selected an idle final selector having 
access to the 500 lines, 3500 to 3999 inclusive. 
‘Relay 702 upon energizing opens the circuit 
of manget 412 which deenergizes advancing 
steering switch 450 into position 11. Upon 
leaving position 10 relay 705 releases in turn 
unlocking all operated counting relays. In 
the manner previously: described relay 508 
is operated over the front contact of relay 702 
‘until relay 702 releases following the release 
of relay 705 and is held operated-over the 
eleventh position terminal and brush 403.of 
steering switch 450 until it leaves position 11. 
In position 11 the previously traced circuit 
over brush 420 is closed to advance steering 
switch 450 into position 12, thereupon reop- 

The incoming selector | 
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erating relay 705, releasing relay 508 and re- 
establishing the fundamental circuit. 

Final brush. selection 

With the fundamental circuit again es- 
tablished pulsing relay 502 and the control 
relay (not shown) of the final selector are 
operated, the control relay of the final se- 
lector preparing the circuits thereof for brush 
selection and the pulsing relay 502 closing a 
counting relay control circuit extending from 
ground at the front contact of relay 502 
thence as traced to brush 416 and its twelfth 
position terminal, conductor 445, the back 
contact of hundreds register relay 614, the 
back contact of hundreds register relay 608, 
the innner right front contact of hundreds 
register relay 607, lead 722, the back con- 
tact of counting relay 721, to battery through 
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the winding of counting relay 
729: energizes the locks throueh the -wind- 

502 does not energize. 
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729. Relay 

ing of relay 721 and its own “front contact 
to ground on conductor. 706, but relay 721 

being shunted at the front contact of velay 
As the brush shaft of 

the final selector, ‘advances i in its.brush selec- 
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-of. counting relay 

tion movement, the commutator thereof inter- 

mittently shunts the sender pulsing relay 
502. Upon the first shunting of relay 502 

“such relay deenergizes per mitting counting 
relay 721 to operate to extend the pulsing lead 
722 over its. front contact and back contact 

739, to battery through 
the winding of relay 7 30. In the well known 
manner in response to the advance of the 
final selector shaft pairs. of counting relays 
“are successfully operated until relays 718, 
710 and 702 operate at which. time: the .se- 
lector. switch shaft. will. have advanced to 
a position to trip the fifth set of brushes 
having access to lines.3900.to 3999 inclusive. 
Relay a 10 upon operating opens the funda- 
mental circuit thereby arresting the advance 
of the final selector and.. causing. circuit 
‘changes thereat to prepare for tripping the 
selected set of brushes. Relay 702 upon en- 
ergizing opens the circuit of magnet 412 
which thereupon advances the steering switch 
450 into position 18. ; 

Upon leaving position’ 12, relay 705 re- 
leases in turn unlocking all. operated count- 
ing relays. In the manner previously de- 
scribed relay 508 is operated over the front 
contact of relay 702 until relay 702 releases 

-. following the velease of relay 705, and is held 
operated over. the thirteenth: position ter- 
minal and brush 403. of steering switch 450 
until it leaves position’ 13. In position 13 
the previously traced circuit over brush 420 
‘is closed to advance the steering switch 450 
into position 14, thereupon reoperating relay 
705, releasing relay 508 and: reestablishing 
the fundamental circuit, providing that the 
tens digit has been registered. : 
Hf the. tens digit hast not yet been registered, 
the steering switch 400 will not have. ad- 
vanced beyond position 4-and relay 535 will 
still be locked-up and therefore ‘hen the 
steering switch 450 advances into position 
14 the fundamental will not be closed since re- 
lay 508 will be held energized over a circuit 
extending | from. battery ‘through - the wind- 
ing. of.relay 508, the outer yight. front .con- 
tact of relay 535, conductor 544, the four- 

~ teenth position terminal and brush 420 of 

60 

steering switch 450, to ground... As soon.as 
the numerical registration is.completed and 
relay 585 is shunted .down as previously. de- - 
scribed, relay 508 deenergizes. reestablish- 
ing the fundamental circuit. 

Final tens selection 

With the fundamental circuit: again estab- 
lished: pulsing relay.502 and the contro! relay 
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of the final selector are operated, the control 
-relay of the final selector starting the final 
selector i in its tens selection movement, trip- 

The puls- - ping the selected set of brushes. 
ing relay 502 now closes a: counting relay con- 
trol circuit for controlling the tens selection 
movement of the final selector extending from 
ground at the front contact. of relay 502 
thence as traced to brush 416 and its four- 
teenth position terminal, conductor 446, the 
frent contact. of the tens register relay 610, 
the outer left front contact of tens register 
relay 617, counting relay lead 738, the back 
‘contact of counting relay 739. to ‘battery 
through the. winding of relay 730. Relay 
730. energizes and. locks throteh. the wind. 
ing of relay 739 and its own front contact 
to ground on conductor 706, but relay 739 
does not energize since it is at ‘the time shunt- 
ed over the front contact of pulsing relay 502. 
As the ten shaft of the final selector. ad- 
vances in its brush selection movement the 
commutator thereof intermittently shunts the 
‘sender pulsing relay 502... At the first shunt- 
ing, relay 502 deenergizes permitting. count- 
ing relay 739 to operate to extend the operat- 
ing lead 738 over the front contact of relay 
739, the back contact of relay 740,. to the 
counting relay 731. In the well known man- 
ner in response to the advance of the: final 
selector shaft, pairs of counting relays are 
successively operated -until relays 728 and 
732, operate, when the lead 788 becomes ex- 
tended over the front contact of relay 728, 
the-back contact of relay 736, conductor 7 17, 
brush 418 and the fourteenth position terini- 
nal of steering switch 450, conductor. 447, the 
right. front contact of tens register relay ’609, 
which always operates when the tens digit 
registered is greater than four, conductor 623 
to. battery 
relay. 783. .The remaining relays are then 
successively. operated. as the final selector ad- 
vances in its tens selection movement, until 
relays 718, 710 and 702 operate, at. which 
time the tripped brush set of-the final se- 
lector will be positioned beneath the first 
terminal of the eighth tens group, in which 
lines 3980 to 3989 terminate. 

Relay 710 upon operating opens the fun- 
damental circuit: thereby arresting the -ad- 
vance of the, final selector. Relay 702 upon 
energizing opens the circuit of magnet 412, 

through the winding of counting 
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which deenergizes and advances: the steering 
switch 450 into position 15. Upon leaving 
position 14, relay 705 releases-in turn “un- 
locking all operated counting relays. In the 
manner previgusly described, relay 508 is op- 
erated following the energization of relay 702 
and is held operated over the fifteenth. po- 
sition. terminaland brush 403: of | steering 
switch. 450 until it leaves position 15. Tn 
position.15.the previously tracel circuit over 
brush .420 is closed to advance: the steering 
switch 450 into position 16, thereby reoperat- 
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ing relay 705, releasing relay 508 and re- 
establishing the fundamental circuit. 

Final units selection © 

With the fundamental circuit: again estab- 
lished pulsing relay 502 and the control relay 
of the final selector are operated, the control 
relay of the final selector starting the final: 
selector in its units selection movement. 
Pulsing relay 502 closes a counting relay con- 
trol circuit for controlling the units selec- 
tion movement of the final selector, extend- 
ing from ground at the front contact of re 
lay 502, thence as traced to brush 416 and its 
sixteenth position terminal, conductor 448, 
the left front contact of units register relay 
611, the left back contact of the units regis-' 
ter relay 616, the counting relay lead 713, the 
back contact of counting relay * 28 to battery 
through the winding of relay 139. Relay 732 
energizes and locks through the winding of 
relay 728 and its own fr ont contact to ground 
on conductor 706, but relay 728 does not op- 
erate as its winding is shunted over the front 

5 contact of pulsing relay 502. As the brush 
shaft of the final selector advances, the com- 
mutator thereof intermittently shunts the 
stepping relay 502 , thereby causing the oper- 
ation of successive counting relays until re- 

‘lays 718, 710 and 702 energize at which time 
the tripped set of brushes will have been po- 
sitioned upon the terminal of the wanted line 
125. Relay 702 upon energizing opens the 
circuit of magnet 412 which thereupon ad- 
vances steering switch 450 into position 17. 
Relay 710 opens the fundamental circuit 
thereby arresting the further advance of the 
final selector. Upon leaving the position 16, 
steering switch 450 opens the circuit of re- 
lay 705 which deenergizes in turn releasing 
all operated counting relays. In the manner 
previously described relay 508 is operated 
over the front contact of relay 702 until relay 
705 releases, following the release of relay 705 
and is held operated over the seventeenth: po- 
sition terminal and brush 403 of the steer. 
ing switch until it leaves position iT. 
position 17 a circuit is closed from buttery 
through the winding and contacts of magnet. 
412 the seventeenth and eighteenth position 
terminals and brush 420 of steering switch 
450, to ground for advancing the “steering 
switch into position 19. 

In position 19 a circuit. is established for 
advancing steering switch 400 out of position 
9 into normal position extending from bat- 
tery through the winding and: “contacts of 
magnet 434, the nineteenth position terminal 
and brush 420 of steering switch; 450, to 
ground. Upon reaching position 10 steering 
switch 400 establishes a circuit for magnet 
412 extending from battery through the wind- 
ing of magnet 412, conductor. 413, the tenth 
position terminal and brush 449 ‘of steering 
switch 400 to ground, preparatory to advane- 
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ing steering switch 450 into position 20. This 
circuit i is maintained until the steering switch 
400 reaches normal position when it is opened 
and steering switch 450 is permitted to ad- 
vance into position 20, opening the driving 
circuit of magnet, 434, 

Incoming selector advances for ringing called . 
line 

With steering switch, 450 in position 20. the 
previously traced circuit of relay 705 is es- 
tablished and relay 705 energizes establish- 
ing the previously traced circuit for magnet 
419 preparatory to advance steering switch 
450 into position 21, Upon leaving the posi- 
tion 17, steering: switch 450 opens the circuit 
of relay 508 which thereupon releases again 
closing he fundamental circuit. 

At the final selector following the comple- 
tion of units selection, the circuits of the final 
selector are cut through for talking and the 
incoming selector sequence switch is advanced 
in the well known manner to again complete 
the fundamental circuit thr ough relay 502 
and the control relay of the incoming selector, 
relay 502 at this time establishing a circuit 
for counting relay 718, extending from 
ground : at the front contact of relay 502, 
thence as traced to brush 416, counting relay 
operating lead 741, the back contact of count-.. 
ing relay 736, conductor 717, brush 418, the 
twentieth position terminal of steering switch 
450, conductor: 417, to battery through the 
winding of relay 718. Relay 718 operates and 
locks thr ough the windings of relays 702 and. 

parallel, but. the ‘latter relays being. 710. in 
shunted over the contact of relay 502 do not 
operate until the sequence switch of the in- 
coming selector advances under the control 
of the "relay thereof to open the fundamental. 
circwit and release relay 502. “When the se- 

80 

fe?
) 

wt
 

90 

100 

105° 

quence switch of the incoming selector ad-. . 
vances and relay 502 deenergizes relays 702 
and 710 operate. 

Relay 710 upon operating opens the fun- 
damental circuit and relay 702. upon -operat- 
ing opens the circuit of magnet 412 to advance 
the steering switch 450 into position 21. The 
circuit of relay 705 is now opened to release 
relays 718, 710 and 702. Upon the operation 
of relay 702, relay 508 again operates, but 
releases as soon-as relay 702 releases,. to re- 
establish the fundamental circuit. Upon the 
reestablishment of the fundamental circuit at 
the incoming selector the control relay of the 
incoming selector and relays 502 and 524 of 
the sender operate. Relay 524 operates at 
this time because the fundamental circuit has 

been reversed at the incoming selector in the 
well known manner. The “testing of. the 
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wanted line 125 by the final selector and.the . 

application of ringing current thereto, if such 
line is found to be idle, proceeds In ihe well 
-known manner after which the talking circuit 180
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co windings of relays 600 and 406 these relays 
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holding circuit for relay 207 open. 
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from the wanted line-to the trunk conductors 
126 and 197 is established. 
Upon the energization of the polarized re- 

lay 524, a circuit is established from ground 
_at its contact over conductor 415, the twenty- 
first position terminal and brush "414 of steer- 
ing switch 450,to conductor 408 thereby shunt- 
ing’ rélays 406 and 600 for initiating the re- 
lease of the sender. 

Operator completes connection. by plugging 
into indicated trunk jack 

When the operator plugs into the trunk jack 
119,in accordance with the trunk number 039 
indicated to her on-her. trunk number indicat+ 

ing lamps, a circuit is closed from battery 
through lamp 114, resistance 116, sleeves of 
plig 118 and jack 119 to ground through the 
lett. winding Mt sleeve. relay 120. Relay 120 
energizes and at its inner right front contact 
connects the right non- inductive winding of 
relay 120 and the left non-inductive winding 
of relay 121 in parallel with the right wind- 
ing of relay-121 over. the circuit previously 
traced to ground through the winding of re- 
lay 700. “Relay 700 now receives sufficient 
current to energize and at its right contact 
connects ground over conductor 757, brush 
247, conductor 226, the inner left front con- 
tact of relay 301, conductor 327 to battery 
through the. winding of release relay 205 at 
the operator’s position ‘equipment. 

Release of operator's equipment 

Relay- 205-upon operating closes a circuit 
for release magnet 300 of the opposition 
switch 350 which _energizes, releasing such 

Magnet 300 upon ener-- 
gizing also opens the locking circuit of relay 
305 whereupon relay 305 releases. As soon 
as switch 350 reaches normal, the circuit of 
relay 316 is opened at. brush 307 and the cir- 
cuits of the lighted lamps are opened at 
brushes 309 to 312 inclusive. The release 

.of relay 316 also opens the circuit of relay 
30L and such: relay releases. Relay 301 in 
turn opens the circuit of rélease relay 205, 
but relay 205 being slow to release does not 

Until it ‘does re- - deenergize immediately. 
lease: it maintains release magnet 300 ener- 
gized over its left contact and at its outer 
right contact maintains the previously traced 

Relay 
207 thereupon releases ‘at its outer left front 

. contact removing ground:from conductor 231, 
thereby releasing relays 201 to 204. inclusive. 
All “apparatus “of the operator’s. position 
equipment has now:been restored to normal. 

At.the sender upon. the shunting. of the 

release. ‘The release of. relay 406. removes 
ground from conductor. 409 “whereupon all 
operated relays of Figs. 4,5, 6 and.7 release. 
Avcircuit is now closed for advancing steer- 
-ing switch 450 out-of position 21 into ‘normal 
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position. . This circuit extends from battery 
through the winding and-contacts. of mag- 
net 412, brush 458, and the strapped termi- 
nals of its bank to oround at the outer right 
back contact of relay 406... At its outer right 
back contact relay 406.alsocloses a circuit for 
relay 704 extending from battery through the 
winding of relay 
707, brush 719 Vand ‘the strapped terminals 
of its bank, conductor 735 to ground. atthe 
back contact of relay 406. Relay 704 ener- 

~ -gizes and closes an obvious circuit ‘or magnet 
707. Magnet 707 upon energizing opens the. 
circuit of relay 704. Thus, relay 704. and 
magnet. TOT reciprocally control each other 
to advance the switch 750 into normal ‘posi- . 
tion when the circuit of relay 704 is opened 
at the brush 719. Relay 600 upon deenergiz- 
ing opens.at its uppermost contact the. cir- 
cuits of the numerical register relays of the 
sender and.at its intermediate lower contact 
opens the circuit of relay 915 of selector 950. 

Relay 915-upon deenergizing now closes the 
cireuit of release magnet. 917. which energizes 
and restores. the selector 950'to normal. As 
soon as this selector reaches normal the cir- 
cuit of magnet 917 is opened at off-normal 
contacts 916. At its front contact relay 915 
also unlocks all operated relays of the selec- 
tor. ; 

Upon the release of relay 406 ground is re- 
moved from conductor 701, releasing relays 
700 and 121. Relay 121 upon ‘releasing now 
connects the trunk conductors 126 and 127 to 
the tip and ring contacts of jack 119, and 
disconnects such . conductors from the termi- 

nal banks of. selectors such as the one shown 
in Fig. 9. With relay 121 released and re- 
lay 120 energized ground potential is-main- 
tained on test conductor 922-over the outer 
right front contact of relay 120 andthe in- 
ner right back.contact of relay 121 to mark 
the trunk as busy to selectors, and ground is 
removed at the outer right back contact, of: 
relay 120 from conductor 919 to mark the 
tr unk as busy i in the group of twenty trunks 
to which it belongs: 
lighted when the operator plugged into :jack 
119 becomes extinguished. in the well known 
manner when the called subscriber answers 
and relay 111. operates. - All of the equip- 
ment which the operator. has employed to 
select the trunk 126, 127 and to. set the 
switches of the dis stant office. has now been 
restored. . The talking connection between 
the calling subscriber. on line 100 and the 
called subscriber on line 125 is restored upon 

- the. termination of the conversation in the 
well ‘known ‘manner. and need. not be de- 
scribed i in: detail herein. 

Incoming or. final selector ‘trink to overflow 
position 

Tf the incoming selector during group se- 
180° lection or the final selector. ‘during. any of 
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its selection movements advances to an over- 
flow position thereby reversing the funda- 
mental circuit, with the steering switch 450 
in positions 10, 12, 14 or 16, polarized relay: 
524 operates closing a circuit for overflow 
relay 451 extending from ground at the con- 
tact of relay 524, conductor 415, brush 414, 
to battery through the winding of relay 451. 
Relay. 451 upon energizing locks to ground 
on conductor 409 and at its right contact 
connects ground to conductor 408 thereby 
shunting relays 406 and 600 and causing the 
release of the sender. In the manner previ- 
ously described all apparatus which the op- 
erator has employed to reach the trunk 126, 
127 isrestored. The operator may then pro- 
ceed to reestablish the connection. 
What is claimed is: 
1. Inan automatic telephone exchange sys- 

tem a plurality of operators’ positions, ‘a plu- 
rality of offices, a group of trunks outgoing 
to each of said offices and terminating there- 
in in switching mechanism, office keys at each 
position corresponding to said plurality of 
offices, a plurality of senders common to said 
positions for operating said switching mecha- 
nism, means for associating any position with 
an idle sender, a plurality of link circuits each 
comprising a trunk selector and sender finder 
for connecting said sender with outgoing 
trunks, a link selector in each sender, and 
means under the control of said office keys : 
for directing the link selector of a sender 
and the trunk selector of a selected link to 
select a group of trunks outgoing to a desired 
office. oS 

2. In an automatic telephone exchange sys- 
tem a plurality of operators’ positions, a plu- 
rality of offices, a group of trunks outgoing 
to each of said offices and terminating therein 
in switching mechanism, office keys at each 
position corresponding to said plurality of 
offices, a plurality of senders common to said 
positions for operating said switching mecha- 
nism, means for associating any position with 
an idle sender, a plurality of groups of link 
circuits each group common to a plurality 
of said groups of trunks, said link circuits 
each comprising a trunk selector and a sender 
tinder for connecting said sender with out- 
going trunks, a link selector in each sender, 
and means under the control of said office 
keys for directing the link selector of a sender 
to select a particular group of link circuits 
and for directing the trunk selector of .an 
idJe link circuit of a selected link group to 
select a group of trunks outgoing to a desired 
office. 

3. In an automatic telephone exchange sys- 
tem a plurality of operators’ positions, a plu- 
rality of offices, a group of trunks outgoing 
to each of said offices, office keys. at each 
position corresponding to said plurality of 
offices, a plurality of. groups of link circuits 
each group common to a plurality of. said 

21 

groups of trunks, said link circuits each com- 
prising a finder switch and a trunk selector 
for connecting a calling position with out- 
going trunks, a link selector, and means under 
the control of said office keys for directing 
the link selector to select a particular group 
of link circuits and for directing the trunk 
selector of an idle link circuit of a selected 
link group to select a group of trunks out- 
going to a desired office. 

4. In-an automatic telephone exchange sys- 
tem, a plurality of operators’ positions, a plu- 
rality of offices, groups of trunks outgoing 
to each of said offices, office keys at each posi- 
tion corresponding to said plurality of offices, 
a plurality of groups of link circuits each 
group common to a plurality of said groups 
of trunks, said link circuits each comprising 
a finder switch and a trunk selector for con- 
necting a calling position with outgoing 
trunks, a link selector, and means under the 
control of said office keys for directing the 
link selector to select and start all idle link 
circuits of a particular group of link circuits 
to search for the calling position and for di- 
recting the trunk selector of the first link 
circuit of the selected group which finds the 
position to select a group of trunks outgoing 
to a desired office: _ 

5. _In an automatic telephone exchange sys- 
tem, a-plurality of operators’ positions divid- 
ed into a plurality of groups, a plurality of 
offices, a group of trunks outgoing to each 
of said offices, office keys at each position cor- 
responding to said plurality of offices, a plu- 
rality of groups of link circuits, each group 
common to a plurality of groups of trunks, 
said link circuits each comprising as many 
finder switches as there are groups of posi- 
tions and:a trunk selector for connecting a 
calling position with outgoing trunks, a link 
selector, and means under the control of said 
office keys for directing the link selector to 
select and start all idle link circuits of a par- 
ticular group of links to search for the calling 
position and for directing the trunk selector 
of the first link circuit of the selected group 
which finds the position to select a group of 
trunks outgoing toa desired office. 

.6, In-an automatic telephone exchange sys- 
tem, a plurality of operators’ positions divid- 
ed into a plurality of groups, a plurality of 
offices, a group of trunks outgoing to each of 
said offices, office keys at each position corre- 
sponding to said plurality of offices, a plu- 
rality of groups of link circuits, each group 
common to-a plurality of groups of trunks, 
said link circuits each comprising.as many 
finder switches as.there are groups of posi- 
tions and a trunk selector for connecting the 
calling position with outgoing trunks, a link 
selector common to the positions of each 
group, means under the control of said office 
keys for directing the link selector to select 
and start all idle link circuits of a particular 
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group of link circuits to search for the calling 
position and for directing the trunk selector 
of the first link circuit of the selected. group, 
which finds the position to select a group of 
trunks outgoing to a desired office, and means 
controlled by the link selector associated with 
the calling group of positions to cause only 
the position finders of the selected group of 
link circuits which have access -to the group 
of positions in. which the calling position is 
lecated to hunt for said position. 

7. In an automatic telephone exchange sys- 
tem, a-plurality of operators’ positions, a plu- 
rality of offices, a group of trunks outgoing to 
each of said offices.-and terminating therein 
in switching mechanism, office keys at each 
position. corresponding ‘to-said plurality of 
offices, a plurality of seriders common to said 
positions for operating said switching mecha- 
nism, means for. associating any position: with 
an idle sender, a plurality of groups of link 
circuits each comprising finder switches and 
a trunk selector for connecting a calling send- 
er with outgoing trunks, a link selector in> 
each sender, and means under the control.of 
said office keys for directing the link selector - 

to select-and start all idle. link circuits of a 

particular group of link circuits to. search 
for the calling sender and for directing the 
trunk selector of the first link circuit of the 

selected’ group which finds the.sender. to se- 
lect a group of trunks outgoing to a desired 
office. : 

.. 8. In an automatic telephone exchange-sys- 
tem, 2 plurality of operators’ positions divid- 
ed into a plurality of groups, a plurality of 
offices, a group. of trunks outgoing to each 

-of said offices and terminating therein in a 
switching mechanism, office keys at each po- 
sition corresponding to said plurality of of- 
fices, a plurality of groups of senders for op- 
erating said switching mechanism, each - 
group of senders being common to a group of 
operators’ positions, means for associating 
any position of a group with an idle sender of 
the: corresponding group, a plurality of 
groups of link circuits, each group common to: 
a plurality of groups of trunks, each link cir- 
cuit comprising as many finder switches. as 
there are groups of senders and-a.trunk seé- 
lector for connecting a calling sender with 
outgoing trunks, a link selector for each 
sender, and means under the ‘cantrol of said 
office keys for directing the link selector to 
select. and start all idle link circuits of a par- 

_ticular group of links to:search for the call- 
ine sender-and for directing the trunk selec- 
tor of the first. link circuit-of the selected: 

group which finds the senderto select a 
group of trunks outgoing to a desired office. 

9. In. an ‘automatic telephone: -exchange 
system, a plurality of operators’ positions 
divided into a plurality of groups, a plural- 
ity of offices, a group of trunks otittgoing ‘to 
each of said. offices and terminating therein - 
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in switching mechanism, office keys at each 
position corresponding to. said plurality ‘of 
offices, a plurality of groups of senders for 
operating said switching mechanism, each 
group-of senders being common to a group 
of operators’ positions, means for associating 
any position of a group with an-idle sender 
of the corresponding group, a plurality of 
groups of link circuits, each group’ common 
toa plurality of groups of trunks and each. 
link circuit comprising as meny finder 
switches as there are groups of senders and 
a trunk selector for connecting a calling po- 
sition with outgoing trunks, a link selector 
fer each sender: means under’ the control 
of said office keys for. directing the link’ se- 
lector to select-and start all idle link cir- 
cuits of a particular group. of link: circuits 
to search for the calling sender and: for di-_ 
recting the trunk selector of the first dink 
circuit of the selected group which finds the 
sender to select a group of trunks outgoing 
toa desired office, and means controlled by - 
the link selector associated with the calling 
sender to cause: only the sender finders of 
the selected group of link circuits which have 
access to: the group of senders in which the 
calling: sender is lecated: to hunt for said 
sender.- ae 

-10. In-an automatic telephone exchange 
system, a plurality. of operators’ . po- 
sitions, a. plurality of offices, a -group.-of. 
trunks-outgoing to each‘of said offices, office 
keys at-each -position corresponding to said 
plurality of offices, a register switch at each 
position, a plurality of groups of link ‘cir- 
cuits, each group common to a plurality.of 
groups of trunks, said link cirenits each com- 
prising a finder switch and a trunk selector 
for connecting a:calling position with out-. 
going trunks, a link selector, means for first 
operating said. register switch and said. link 
selector. in unison to select.a particular group 
-of link circuits and for then operating said 
register switch and the trunk selector. of ‘an = 
idle link -cireuit of a selected group of link 

- circuits in unison to select a group of trunks 
outgoing to a desired office, and means-under 
control of an operated office key. for. deter- 
mining the extent of movement of said reg- 
ister switch, © 0 0 : 

11. In: an automatic. telephone exchange 
system, a plurality of offices, a-group of 
trunks outgoing to each of said offices, office 
keys at each position corresponding to said 
plurality of offices, a register switch at each 
position having two selective movements, .a 
plurality. of grouns of lnk circuits, each. 
group common to a plurality of groups of 
trunks, said-link cireuits.each comprising a 
finder switch and-a truak selector for con- 
necting. a..calling position. with outgoing. 

trunks, a link selector, means for operating 
said register switch in. one selective move- 
ment and said Hnk’selector: in unison there- 
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with to select a particular group of link cir- 
cuits and for then operating said register 
switch in its other selective movement and 
the trunk selector of an idle link circuit of 
a selected group of link circuits in unison 
therewith to select a group of trunks outgo- 
ing to a desired office, and means under the 
control of an operated office key for deter- 
mining the extent of the movements of said 
register switch. 

12. In an automatic telephone exchange 
system, a plurality of operators’ positions, a 
plurality of offices, a group of trunks outgo- 
ing to each of said offices, office keys at. each 
position corresponding to said plurality of 
offices, a tens and a units office code register 
at each position under the control of said . 
keys for registering the office codes of desired 
offices, a register at each position having two 
selective movements, a plurality of groups of 
link circuits, each group common to a plural- 
ity of groups of trunks, said link circuits each 
comprising a finder switch and a trunk selec- 
tor for connecting a calling position with out- 
going trunks, a link selector, means for oper- 
ating said register switch in one selective 
movement and said link selector in unison 
therewith to select a particular group of link- 
circuits and for then operating said register 
switch in its other selective movement and 
the trunk selector of an idle link circuit of 
a selected group of link circuits in unison 
therewith to select a group of trunks outgo- 
ing to a desired office, and means under the 
control of said office code registers for deter- 
mining the extent of the movements of said 
register switch. 

13. In an automatic telephone exchange 
system a plurality of operators’ positions, a 
plurality of offices, a group of trunks outgo- 
ing to each of said ofitces, office keys at each 
position corresponding to said plurality of 
offices, a register switch and indicating lamps 
at each position, a plurality of groups of link 
circuits each common to a plurality of groups 
of trunks, said link circuits each comprising 
a finder switch and a trunk selector for con- 
necting a calling position with outgoing 
trunks, a link selector, means under the con- 
trol of said office keys for directing the link 
selector to select a particular group of link 
circuits and for directing the trunk selector 
of an idle link circuit of the selected link 
group to select a group of trunks outgoing 
to a desired office, means for thereafter oper- 
ating said register switch and said trunk se- 
lector in unison to select an idle trunk in the 
selected group of trunks, and means for light- 
ing said lamps in accordance with the posi- 
tion assumed by said register switch to indi- 
cate the number of the idle trunk selected. 

14. In an automatic telephone exchange 
system, a plurality of operators’ positions, a 
plurality of offices, a group of trunks outgo- 
ing to each of said offices, office keys at each 
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position corresponding to said plurality of 
offices, a register switch and indicating lamps 
at each position, a plurality of groups of link 
circuits, each group common to a plurality of 
groups of trunks, said link circuits each com- 
prising a finder switch and a trunk selector 
for connecting a calling position with outgo- 
ing trunks, a link selector, means for operat- 
ing said register switch and said link selector 
in unison to select a particular group of link 
circuits and for then further operating said 
register switch and the trunk selector of an 
idle link circuit of a selected group of link 
circuits in unison to select a group of trunks 
outgoing to a desired office, means under the 
control of an operated office key for determin- 
ing the extent of the movements of said regis- 
ter switch, means for thereafter releasing 
said register switch, means for then operating 
said register switch and for further operating 
said trunk selector in unison therewith t6 se- 
lect an idle trunk in the selected group of 
trunks, and means for lighting said lamps in 
accordance with the position last assumed by 
said register switch to indicate the number 
of the idle trunk selected. 

In witness whereof, we hereunto subscribe 
our names this 28th day of September, 1928. 

EDGAR H. CLARK. 
WARREN W. CARPENTER. 
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