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UNITED STATES 

2,056,265 

PATENT OFFICE 
2,056,265 

TELEPHONE SYSTEM 
Charles E. Germanton, Brooklyn, N. Y., assignor 

to Beli Telephone Laboratories, incorporated, 
New York, N. Y., a corporation of New York 

Application August 13, 1935, Serial No. 35,917 

17 Claims. (CI. 179-18) 
This invention relates to telephone systems 

and more particularly to senders in which series 
of impulses indicative of the designations of sub 
scribers' lines are registered for the purpose of 
controlling the extension of connections to such 
lines. 

In large multi-office exchange areas register 
senders are employed in the several offices for 
controlling the setting of automatic switches for 
extending connections to other offices and to sub 
Scribers' lines terminating in the originating 
office or in the other offices. Such senders 
are equipped either With step-by-step register 
switches responsive to dialed impulses or with 
registers of the relay type for recording the 
designations of desired connections and with 
mechanism responsive in accordance With the 
registered information for controlling the estab 
lishment of connections. In senders of the type 
employing registers of the relay type, each regis 
ter for registering a digit of a designation com 
prises four or more relays and since it is usually 
necessary to register three digits for identifying 
the office in which a desired line terminates, four 
digits to identify the number of the line and 
for party lines an identifying party letter, eight 
registers are necessary involving at least thirty 
two relays. Further, in systems employing send 
ers of the decoder type as in the well-known panel 
System, each sender must have additional reg 
isters to record information for setting selector 
switches to extend a connection to another office 
of the exchange area, in accordance with the 
translation made by the decoder of the Office 
identifying digits registered in the Sender. In 
the panel system four such registers are employed 
in the decoder sender each having at least four 
relays or a total of sixteen relays. Thus, a send 
er of this type employs at least forty-eight, reg 
ister relays. Typical senders of this character 
are disclosed in Patent No. 1,862,549 granted 
June 14, 1932 to R. Raymond et al., showing a 
local office sender and in Patent No. 1,840,132 
granted January 5, 1932 to T. H. Roberts, show 
ing a tandem office sender. 
The object of the present invention is to re 

duce the initial cost, maintenance, current drain 
and required floor space of register senders by 
employing condensers as registers, replacing the 
register relays heretofore employed, whereby a 
considerable economy is realized. 
In accordance with the present invention this 

object is attained in a tandem decoder Sender of 
the type disclosed in the patent to; Roberts, here 
inbefore referred to, in the following manner: In 

the tandem sender the designations identifying a 
desired line are received therein as series of in 
pulses in accordance with the Well-known call 
indicator code characters. These impulses are 
received by three relays, one of which responds to 
impulses of either light or heavy positive poten 
tial, a second of Which responds to impulses of 
either light or heavy negative potential and a 
third of which is marginal and responds only to 
heavy impulses of either positive or negative po 
tential. ASSociated with these relays are two 
other relays of the well-known W and Z type 
which selectively place the condensers of groups 
of condenser's functioning as receiving registers, 
in a charged or uncharged condition in accord 
ance with the codes of received impulses. Each 
register for registering the code impulses com 
prises four condensers, the first of which will be 
charged and remain charged if the first impulse 
of a code is blank, but will be discharged if the 
first impulse is positive, the second of which will 
be charged and remain charged if the secondim 
pulse is light negative, but will be discharged if 
the second impulse is heavy negative, the third 
of which will be charged and remain charged if 
the third impulse is blank, but will be discharged 
if the third impulse is positive and the fourth of 
Which Will be charged and remain charged if the 
fourth impulse is light negative, but will be dis 
charged if the fourth impulse is heavy negative. 
Eight condenser registers are provided for reg 
istering in the order of their reception the series 
of code impulses designating the three office code 
digits, the stations letter and the thousands, 
hundreds, tens and units numerical digits of the 
line designations. 
In order that the condenser registers may be 

associated successively and in the proper order 
with the impulse receiving relays, a so-called 
“walking' or sequence circuit is provided which 
comprises a second pair of W and Z relays and 
a train of relays, one individual to each register. 
This sequence circuit is controlled by the first 
pair of W and Z relays. 
AS Soon as the office code digits have become 

registered a decoder is associated with the sender 
in the usual manner for the purpose of translat 
ing the office code digits into the proper routing 
information for 'Outing the call to an office from 
Which the desired line may be reached. To ac 
Complish this, it is necessary to transfer the office 
code registrations to registers in the decoder, 
make: the necessary translation in the decoder and 
then retransmit the translated routing informa 
tion to registers in the Sender which may then 
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2 
be effective to direct the sender in its control of 
Selector Switches to trunk the call to another office 
of the exchange area. In accordance with the 
present invention these routing or transmitting 
registers of the Sender are also of the condenser 
type, four Such registers being supplied for con 
trolling district brush and group and office brush 
and group selections. 
Thus, upon the association of a decoder with a 

Sender receiving paths must be established from 
the condensers comprising the three office code 
registers to the receiving registers of the decoder 
and transmitting paths must be established from 
the decoder to the transmitting registers of the 
Sender and a check made to determine if these 
paths are all in efficient working or operative 
condition. A check is first made to determine if 
the receiving paths are all properly established 
and coincidentally the Office code registrations 
are transferred over these paths to the receiving 
registers of the decoder. For the purpose of mak 
ing the check of each path and the transfer there 
Over of the registration condition of the particu 
lar register condenser of the Sender associated 
therewith, a group of relays is provided in the 
decoder for each receiving path. 
Each group of relays comprises two oppositely 

polarized relays connected to the associated re 
ceiving path through a potentiometer, one of 
Which Will operate if the register condenser, in 
which the Sender end of the path terminates, is 
in a charged condition and the other of which will 
Operate if the condenser is in an uncharged condi 
tion. Thus, one or the other of these relays will 
Operate if the path is in an operative condition 
and Will thus afford a check on the condition of 
the path. ASSOciated With these relays are two 
other relays whose operated or unoperated condi 
tion is controlled by the first relays and which 
Serve as a register to register the registering con 
dition of the condenser. These four relays func 
tion together to control a fifth relay which serves 
as a check relay to indicate the Operative condi 
tion of the path, being operated. Only if the path 
is operative and to check for crosses with battery 
or ground. 
Three main groups of these groups of relays are 

provided corresponding to the three office code 
registers of the Sender, one main group of four 
groups serving to check the four receiving paths 
extending from the four condensers of the first 
office code register and to register the first code 
digit in the decoder, a second main group of four 
groups serving to check the four receiving paths 
extending from the four condensers of the second 
office code register and to register the Second code 
digit in the decoder, and a third main group of 
four groups serving to check the four receiving 
paths extending from the four condensers of the 
third office code register and to register the third 
code digit in the decoder. 

If all of the check relays of these groups are 
operated indicating that all receiving paths are 
operative and that the office code registrations 
have been registered in the decoder, the decoder 
then proceeds in the usual manner to translate 
the registrations by operating a route relay and 
by setting transmitting register relays of the de 
coder. The transmitting paths extending from 
the decoder to the condensers of the selection 
registers of the sender are now checked and the 
information registered on the Selection registers 
of the decoder is transmitted to the selection 
registers of the sender. Each transmitting path 
was extended through One of the condensers of 

2,056,265 
the selection registers in the sender, through 
the Winding of a check relay and to the mid-point 
of a potentiometer upon the association of the 
decoder with a Sender so that each condenser of 
the selection registers was thus charged to an 
intermediate potential if the transmitting path 
WaS intact. Therefore, when the check of the 
transmitting path is started, the potential on all 
transmitting paths at the decoder is changed 
from the intermediate potential to either ground 
or increased battery potential in accordance with 
the Operated or unoperated condition of the se 
lection register relays of the decoder and if a 
transmitting path is in an operative condition 
the check relay therein should operate either by 
the discharge therethrough of the partially 
charged condenser connected therewith at the 
Sender or by the further charging of such con 
denser therethrough. Thus, at the end of the 
checking operation the condensers of the selec 
tion registers of the sender will have been placed 
in a charged or discharged condition in accord 
ance With the Setting of the selection registers 
of the decoder if all transmitting paths are in an 
Operative condition and all check relays will have 
operated to close a circuit for disconnecting the 
decoder from the Sender. The sender now has 
registered therein all of the information required 
for completing the call. - 
The Sender may now proceed to estabiish the 

desired connection. If the connection may be 
completed either in the tandem office or in an 
other local office by the setting of selector switches, 
the Sender proceeds to cause the setting of a 
district Selector or both the district selector and 
an Office Selector in accordance with the setting 
of its Selection registers and the setting of an 
incoming Selector and a final selector in accord 
ance with the setting of the thousands, hundreds, 
tens and units receiving registers. The usual re 
vertive impulsing control circuit including a step 
ping relay and counting relays is eimployed for 
this purpose, but as the sender registers comprise 
condensers rather than relays, the registrations 
are successively transferred in the proper order 
to a Secondary register comprising a group of four 
registering relays which in the usual manner con 
trol the counting relays during each selection 
control. 
The relays of the Secondary register are as 

Sociated With a group of four charge detecting 
relays which are Successively associated with a 
group of condenser registers by the previously 
mentioned Sequence circuit. Upon the associa 
tion of the detecting relays with each group of 
condensers they are selectively operated by the 
discharge of the charged condensers of the group 
therethrough and in turn selectively determine 
the operated or unoperated condition of the re 
lays of the Secondary register whereby the sec 
ondary register reregisters the digits or informa 
tion previously registered on the condenser reg 
ister at the time associated therewith. Thus, 
during the establishment of a full mechanical 
connection the secondary register assumes suc 
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4. 
lowing code will be transmitted from the sender 
in the originating office: 

C 2------------ Hayy nega ------------ Light negative 
live. 

H 4------------ Light nega- Positive--- Do. 
tive, 

- - - - - 3 Positive... Heavy nega 
tive, 

wn-re 0 ------------ Light nega 
tive. 

- was 5------------ Heavy nega- nega 
tive. 

- - - - or 6 Positive--- Light nega 
tive, 

n - 7 ------------ Heavy nega 
tive. 

8 Positive--- Beavy 
tive. 

Registration of call designation 
The first code impulse which, as shown above, is 

a heavy negative causes the operation of relays 
22 and 24. Relay 22 in operating connectS 
ground from conductor G9 over its front contact, 
inner lower normal contacts and winding of relay 
289, resistance 27 to battery. Relay 269 operates 
and locks over its inner lower alternate contacts 
to ground on conductor 09. With relay 209 
operated a charging circuit for condenser 220 is 
established from battery through resistance 26, 
lower back contact of relay 2 ), inner upper front 
contact of relay 299, resistance 224, upper back 
contact of relay 298, conductor 225, next-to 
inner upper contact of relay 200 to ground 
through condenser 220. Relay 209 also closes a 
circuit from battery through resistance 226, 
winding of relay 29, inner lower alternate Con 
tacts of relay 299 to ground on conductor 99 to 
prepare relay 2f ) for operation, Relay 2fO is 
prevented from operating at this time by ground 
connected over the contacts of relay 22, the inner 
lower back contact of relay 20 to resistance 226 in 
shunt of the winding of relay 20. 
Relay 24 upon operating closes a circuit from 

ground on conductor 09 over its contact, the 
upper back contact of relay 2 through resist 
ance 222, thence as traced to ground through the 
previously charged condenser 29 causing the 
condenser to immediately discharge. When the 
impulse terminates relays 22 and 24 release, 
relay 22 removing the shunt from around the 
winding of relay 2 which now operates. With 
relay 20 Operated a circuit is closed from bat 
tery through resistance 22, the Winding and 
inner lower normal contacts of Irelay 20 to 
ground at the inner upper contact of relay 20. 
Relay 20 operates and locks over its inner lower 
alternate contacts to ground on conductor 228 
supplied from conductor 9 over the front con 
tact of relay 2, and prepares an operating cir 
cuit for relay 208 extending from battery through 
resistance 229, Winding of relay 208, inner lower 
alternate contacts of relay 287 to ground on con 
ductor 228. Relay 298, however, is prevented 
from operating at this time by ground connected 
over the inner upper front contact of relay 29 
and the inner lower back contact of relay 28 
to resistance 229 in shunt of the winding of relay 
208. Relay 207 upon operating closes an operat 
ing circuit for transfer relay 20 which may be 
traced from battery through the winding of relay 
20, lower contact of transfer relay 299, con 
ductor 232, lower front contact of relay 207 to 
ground on conductor 228. Relay 20 upon oper 
ating also closes a charging circuit for condenser 
22 extending from battery through resistance 
2 f6, lower front contact of relay 20, lower front 
contact of relay 209, resistance 230, inner upper 

2,056,265 
back contact of relay 208, conductor 231, inner 
upper contact of relay 200 to ground through con 
denser 22. 
The next impulse received is light negative 

and therefore relay 22 operates alone and closes 
a circuit from ground on conductor 09 over its 
contact, inner lower front contact of relay 2.0 
to resistance 27 in shunt of the winding of re 
lay 209 which now releases. The inner lower 
contact of relay 209 being of the continuity type, 
relay 20 does not release upon the release of re 
lay 209, but is held operated over the inner lower 
normal contacts of relay 209 and the contacts 
of relay 22 to ground on conductor 09 until 
the impulse terminates. With relay 209 released 
and relays 20, 207 and 20 operated a charging 
circuit is established for condenser 234 extending 
from battery through resistance 2 6, lower front 
contact of relay 20, lower back contact of relay 
209, resistance 238, upper front contact of relay 
201, conductor 239, upper contact of transfer re 
lay 20 to ground through condenser 234. 
When relay 2 ?o releases upon the termination 

of the impulse, relay 208 operates and at its lower 
normal contacts opens the locking circuit of 
transfer relay 200 which now releases. At its 
lower alternate contacts relay 20 establishes a 
locking circuit for transfer relay 28 extending 
from battery through the winding and inner low 
er contact of relay 20?, conductor 233, the alter 
nate contacts of relay 208 to ground on conduc 
tor 228. Since the lower contacts of relay 208 are 
of the continuity type, the locking circuit of relay 
20 is closed prior to the opening of the locking 
circuit of relay 200 and the consequent opening 
of the operating circuit of relay 26 . Relay 20 
upon releasing also establishes a charging circuit 
for condenser 235 extending from battery through 
resistance 26, lower back contact of relay 210, in 
ner upper back contact of relay 209, resistance 
222, inner upper front contact of relay 27, con 
ductor 240, next-to-upper contact of transfer re 
lay 20 through condenser 235 to ground. 

Prior to and during the first series of code im 
pulses condensers 28 to 22d, inclusive, 234 and 
235 were Successively charged and condenser 29 
Was discharged to register the first code letter C. 

During the reception of the first impulse of the 
Second code letter H, relay 22 is operated alone 
and as described, causes the operation of relay 
299. Relay 209 upon operating establishes a 
charging circuit for condenser 236 extending from 
battery through resistance 26, lower back con 
tact of relay 20, inner upper front contact of re 
lay 209 through resistance 224, upper front con 
tact of relay 28, conductor 24, next-to-inner 
contact of relay 20 to ground through condenser 
236. At the end of the impulse relay 20 is also 
operated closing a charging circuit for condenser 
237 extending from battery through resistance 
216, lower front contacts of relays 2 0 and 269, 
resistance 230, inner upper front contact of relay 
208, conductor 242, inner upper contact of relay 
20 to ground through condenser 237. Relay 2.0 
also connects ground Cver its inner upper contact, 
the inner lower front contact of relay 208 to re 
sistance 227 in shunt of the winding of relay 207 
which now releases. Since the inner lower con 
tacts of relay 207 are of the continuity type, relay 
208 does not release at this time, but is held oper 
ated over the inner lower normal contacts of relay 
20 to ground at the inner upper contact of re 
lay 20. Relay 207 upon releasing establishes an 
operating circuit for transfer relay 202 which may 
be traced from battery through the Winding of 
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2,056,265 
setting of either a district selector or both a 
district selector and an office selector to trunk 
the call to Such office and to then transmit by 
codes of call indicator impulses information nec 
essary to enable the operator at such office to 
complete or further extend the connection. To 
extend the connection to the distant manual of 
fice the sender functions as previously described 
to revertively control the setting of district and 
office selectors in accordance with the setting of 
the selection registers of the sender. For the 
transmission of call indicator impulses to the 
Selected manual office the usual standard call 
indicator impulse generator is employed, the 
codes of impulses transmitted thereby being de 
termined by the charge detecting relays which 
are selectively operated through their associa 
tion with successive receiving registers. The 
same Sequence circuit is employed for asso 
ciating the detecting relays With Successive reg 
isters. 

For example, if the connection is made to a 
manual tandem office it is necessary to retrans 
mit by codes of impulses the entire office code, 
station and numerical designations of the Want 
ed line and thus the three office code, stations, 
thousands, hundreds, tens and units registers 
are successively associated with the detecting re 
lays in the order named. If, however, the con 
nection is to be made to a manual terminating 
office it is not necessary to retransmit the office 
code designation and therefore, following the se 
lection of the office the stations, thousands, hun 
dreds, tens and units registrations are retrans 
mitted. 
Although for the purposes of illustration the 

novel features of the invention have been dis 
closed as applied to the decoder sender of a panel 
type system, it Will be obvious that the inven 
tion is equally applicable to systems of the step 
by-step type in which directive impulses are 
transmitted from a sender for controlling step 
by-step switches, or to Systems of the cross-bar 
type, since in its broad aspect, the invention 
relates primarily to registration of incoming im 
pulses on registers comprising condensers and to 
the utilization of the charged or uncharged con 
dition of the condensers of the registers to con 
trol selective operations. It will also be evi 
dent that while the Selective placing of the con 
densers of a register in a charged or uncharged 
condition has, for the purposes of illustration, 
been disclosed as under the control of call indi 
cator impulse responsive means, any other well 
known form of impulse responsive means could 
equally well be employed. 

For a clearer understanding of the invention 
reference may be had to the following detailed 
description taken in connection with the accom 
panying drawings in which: 

Figs. 1 to 4, inclusive, show as much of a tan 
dem sender as is considered necessary to an un 
derstanding of the invention; Fig. 1 showing the 
counting relays, stepping relay and out-pulsing 
control relays; Figs. 2 and 3 showing the im 
pulse receiving and registering equipment and 
Fig. 4 showing the call indicator impulser; 

Figs. 5 to 10, inclusive, show as much of a de 
coder as is considered necessary to an under 
standing of the invention; Fig. 5 showing sche 
natically a portion of the decoder connector 
and one of the code registers; Fig.6 showing the 
remaining two code registers; Fig. 7 showing the 
translation equipment and One of the route re 
lays; Fig. 8 showing the office group selection 

through the winding of relay 2lf. 

3 
register; Fig. 9 showing the district group selec 
tion register and Fig. 10 showing the district 
and office brush selection registers; and 

Fig. 11 is a diagram showing the manner in 
which the figures should be arranged to com 
pletely disclose the invention. 

It is believed that the invention will be best 
understood through the detailed description of 
the establishment of typical connections. Since, 
however, the invention is chiefly concerned with 
the sender and decoder the trunking facilities 
over which a call is directed to the tandem send 
er and over which the Sender controls the fur 
ther extension of connections, are not disclosed 
herein. For such trunking facilities reference 
may be had to Patent No. 1,840,132 hereinbefore 
referred to. It will therefore be assumed that a 
call is incoming to the tandem office and that a 
link circuit, not shown, tests for an idle sender. 
An idle sender is characterized by battery 

through a resistance, such as resistance 09, con 
nected to test conductor . Assuming that the 
Sender shown is the first idle sender, when the 
Sender-finder of the link tests conductor f0, the 
Sender-finder is arrested in its hunting movement 
and the sequence switch of the link is advanced 
in the USual manner whereupon a circuit is estab 
lished over conductor 02, back contact of relay 
33, Windings of relay 94 to ground. Relay 04 

Operates, in turn operating relays 5 and 06. 
Relay 35 establishes an operating circuit for 
transfer relay 280 which extends from battery 
through the Winding of relay 29, over conductor 
FO, the back contact of relay f (8 to ground at 
the upper front contact of relay 5. Relay 200 
Operates and extends its operating ground over its 
inner lower front contact, conductor 249, the 
lower normal contact of relay 298 to battery 

Relay 2 if 
Operates establishing a locking circuit for itself 
and for relay 20. Over its front contact, conductor 
99 to ground at the lower front contact of relay 
05. Prior to the operation of relay 2, con 

denser 2 8, associated with relay 28, is charged 
in a circuit from battery through resistance 2 6, 
lower back contact of relay 20, back contact of 
relay 2 through condenser 28 to ground. As 
Soon as relay 29) operates a charging circuit for 
condenser 29 is established from battery through 
resistance 26, lower back contact of relay 20, 
inner upper back contact of relay 29, resistance 
222, inner upper back contact of relay 20, con 
ductor 223, next-to-upper contact of relay 200 to 
ground through condenser 29. 

Relay 6 upon operating causes the operation 
of relay which locks and closes the operating 
circuit of relay 08. Relay 08 upon operating 
opens the initial operating circuit of relay 200, 
connects ground to conductor 89 and discon 
nects battery through resistance 00 from con 
ductor othereby advancing the sequence switch 
of the link circuit. An in-pulsing circuit is how 
prepared in the usual manner from the sender in 
the originating office through the link circuit, over 
conductor ill, back contact of relay 25, windings 
of relays 22, 23 and 24 in series, back contact 
of relay 25, conductor 2, through the link cir 
cuit back to the sender of the originating office. 

Relay 22 is polarized to respond to negative 
impulses, relay 23 is polarized to respond to posi 
tive impulses and relay 24 is marginal so that it 
responds to heavy inpulses of either positive or 
negative polarity. ASSui-hing that the desired 
subscriber's number is Chelsea, 3-5678, the fol 
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2,056,265 
relay 202, the lower front contact of relay 20, 
conductor 243, the lower back contact of relay 
207 to ground on conductor 228. 
The second impulse is positive causing the oper 

ation of relay 23 and the closure of a circuit 
from ground on conductor 09, contact of relay 
23, upper front contact of relay 299 through 
resistance 224, upper front contact of relay 208, 
conductor 24, thence as traced through condens 
er 236 to ground causing this condenser to dis 
charge. The third impulse is light negative caus 
ing the operation of relay 22 alone. Relay 22 
upon Operating causes the release of relay 209 
which establishes a charging circuit for condenser 
244 extending from battery through resistance 
26, lower front contact of relay 2, lower back 
contact of relay 209, resistance 238, upper back 
contact of relay 20, conductor 248, upper con 
tact of transfer relay 202 through condenser 244 
to ground. Upon the cessation of this impulse 
relay 22 releases in turn releasing relay 20. 
With relay 2 released a charging circuit is es 
tablished for condenser 245 extending from bat 
tery through resistance 26, lower back contact 
of relay 210, inner upper back contact of relay 
2C9, resistance 222, inner upper back contact of 
relay 207, conductor 223, next-to-upper contact 
of relay 202 to ground through condenser 245. 

Relay 20 upon releasing also opens the holding 
circuit of relay 208 which now releases and at its 
lower continuity contacts first closes a holding 
circuit for transfer relay 282 extending from bat 
tery through the winding and inner lower front 
contact of relay 202, conductor 249, lower normal 
contacts of relay 208 to ground on conductor 228 
and then opens the previously traced holding Cir 
cuit of transfer relay 20 which now releases. 
During the pulsing for the second code letter H, 
condensers 236, 23, 244 and 245 have been Suc 
cessively charged and condenser 236 has become 
discharged. 
The first impulse of the third code digit 3 is 

positive and relay 23, therefore operates and 
closes a circuit for discharging the previously 
charged condenser 244 which may be traced from 
ground on conductor 09, contact of relay 23, 
upper back contact of relay 209, through resist 
ance 238, upper back contact of relay 20, conduc 
tor 248, upper contact of relay 202, through con 
denser 244 to ground. The second impulse which 
is heavy negative causes the operation of relays 
22 and 24 as before described. Relay 24 closes 
a circuit for discharging the previously charged 
condenser 245 which may be traced from ground 
on conductor 09, contact of relay 24, upper back 
contact of relay 29, through resistance 222, inner 
upper back contact of relay 2, conductor 223, 
the next-to-upper contact of relay 202 through 
condenser 245 to ground. Relay 22 upon oper 
ating causes the operation of relay. 299, as previ 
ously described, and the establishment of a charg 
ing circuit for condenser 246 which may be traced 
from battery through resistance 26, the lower 
back contact of relay 20, the inner upper front 
contact of relay 209, resistance 224, the upper 
back contact of relay 28, conductor 225 the next 
to-inner upper contact of relay 202, condenser 
246 to ground. 

. Upon the cessation of the second impulse relay 
22 releases and relay 2 operates in turn oper 
atting relay 27 as previously described. Relay 
2 upon operating also closes a charging circuit 
for condenser 24 extending from battery 
through resistance 26, lower front contacts of 
relays 2 i? and 259, through resistance 230, inner 
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upper back contact of relay 208, conductor 23, 
inner upper contact of relay 202, condenser 24 
to ground. Relay 20 upon operating opens the 
initial operating circuit of relay 202 and at its 
lower front contact closes the operating circuit 
of transfer relay 203 which may be traced from 
battery through the Winding of relay 23, lower 
front contact of relay 22, conductor 232, lower 
front contact of relay 29 to ground on conduc 
to 228. 
The third impulse is light negative and there 

fore only relay 22 operates in turn releasing 
relay 209. A charging circuit is now established 
for condenser 25) which may be traced from 
battery through resistance 26, lower front con 
tact of relay 2EC, lower back contact of relay 209, 
resistance 238, upper front contact of relay 207, 
conductor 239, upper contact of relay 203 to 
ground through condenser 250. Upon the ter 
mination of this impulse relay 20 releases fol 
lowed by the operation of relay 298 as previously 
described. Relay 2 AC upon releasing closes the 
charging circuit for condenser 25 extending 
from battery through resistance 246, lower back 
contact of relay 2A, inner upper back contact of 
relay 29, resistance 222, inner upper front con 
tact of relay 20, conductor 240, next-to-upper 
contact of relay 23 to ground through con 
denser 25?. Relay 208 upon operating at its 
lower continuity contacts first closes the locking 
circuit of transfer relay 203 extending from bat 
tery through the Winding and inner lower contact 
of relay 23, conductor 233, alternate contacts 
of relay 208 to ground on conductor 228 and then 
opens the locking circuit of transfer relay 202 
Which noW releases. Thus, during the pulsing 
for the third code digit 3, condensers 246, 247, 250 
and 25 have been successively charged and con 
densers 244 and 245 have been discharged. 
ASSunning that the called subscriber's number 

includes no Stations digit, the next digit received 
Will consist of tWO light negative impulses which 
are equivalent to the digit Zero. In response to 
the first impulse relay 2A2 operates in turn oper 
ating relay 299 which closes a charging circuit 
for Condenser 252 which may be traced from bat 
tery through resistance 2 6, lower back contact 
of relay 29, inner upper front contact of relay 
29, resistance 224, upper front contact of relay 
208, conductor 24, next-to-inner upper contact 
of relay 293, through condenser 252 to ground. 
Upon the termination of this impulse, relay 2 
Operates followed by the release of relay 207. 
Relay 20 upon operating closes a charging cir 
cuit for condenser 253 which may be traced from 
battery through resistance 2 6, lower front con 
tact of relay 29, lower front contact of relay 29, 
resistance 230, inner upper front contact of relay 
28, conductor 242, inner upper contact of relay 
203 through condenser 253 to ground. Relay 20 
lupon releasing opens the initial operating circuit 
of transfer relay 23 and at its lower back con 
tact closes an operating circuit for transfer relay 
264 extending from battery, winding of relay 204, 
lower contact of relay 203, conductor 243, lower 
back contact of relay 20 to ground on conductor 
228. 
In response to the second impulse, relay 212 

again operates in turn releasing relay 209 which 
closes a charging path for condenser 254 extend 
ing from battery through resistance 26, lower 
front contact of relay 2 (, lower back contact of 
relay 299, resistance 238, upper back contact of 
relay 207, conductor 248, upper contact of relay 
284 through condenser 254 to ground. Upon 
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the termination of the second impulse, relay 20 
releases in turn releasing relay 298. Relay 20 
upon releasing establishes a charging circuit for 
condenser 255 extending from battery through 
resistance 26, lower back contact of relay 20, 
inner upper back contact of relay 209, resist 
ance 222, inner upper back contact of relay 20, 
Conductor 223, next-to-upper contact of relay 
24, through condenser 255 to ground. Relay 
238 upon releasing at its continuity contacts first 
closes the locking circuit of transfer relay 2: 
extending from battery through the Winding and 
inner lower contact of relay 204, conductor 249, 
alternate contacts of relay 298 to ground on con 
ductor 228 and then opens the locking circuit of 
transfer relay 203 which now releases. Thus, 
during the transmission of impulses for the sta 
tion's digit zero, condensers 252, 253,254 and 255 
Were Successively charged and all condensers 25. 
and 253, inclusive, constituting the Station's reg 
ister were left charged. 
The remaining digits are recorded in a manner 

Similar to that described. The thousands digit 
5 is recorded on the condensers of the group in 
cluding condensers 254 to 25, inclusive, by fully 
charging these condenSerS and then discharging 
condenser's 255 and 25. The hundreds digit 5 
is recorded on the condensers of the group includ 
ing condensers 258 to 26, inclusive, by fully 
charging these conden SerS and then discharging 
condensers 258 and 26 . The tens digit 7 is re 
corded on the condensers of the group including 
condensers 262 to 265, inclusive, by fully charg 
ing these condensers and then discharging con 
densers 263 and 265. The units digit 8 is re 
corded on the condensers of the group including 
condensers 490 to 403, inclusive, by fully charging 
these condenSerS and then discharging con 
densers 49, 40 and 403. 
Thus, at the termination of the transmission 

of the units digit impulses, relays 207, 208, 209 
and 2i are all deemergized and transfer relay 409 
is Operated, all preceding transfer relays 200 to 
26, inclusive, and 408 having been released in the 
manner previously described. During the recep 
tion of the heavy positive pulse, relays 20 and 28 
operate in Succession in the manner previously 
described. Relay 297 upon operating closes the 
operating circuit for transfer relay 40 extend 
ing from ground on conductor 228, lower front 
contact of relay 27, conductor 232, lower front 
contact of relay 49, Winding of relay 40 to bat 
tery. Upon the operation of relay 208 the lock 
ing circuit of relay 4 is first closed followed by 
the opening of the locking circuit of relay 409 
which now releases. The heavy positive pulse 
may be employed in the usual manner to cause 
the operation of relay 25 to transfer the in 
pulsing circuit from the relays 22, 23 and 24 
to a holding circuit. 
TranSfer of office designation to the decoder 
When transfer relay 204 operated during the 

recording of the station's digit, a circuit was also 
established in parallel with the winding thereof 
OVer conductor 266 to battery through the Wind 
ing of decoder connector start relay 56. In the 
Well-known manner relay 56 establishes the cir 
cuit of multi-contact relay 57 which is indi 
Vidual to the Sender. In the well-known manner 
relay 58 which is individual to the decoder of 
FigS. 5 to 10, inclusive, is operated. The operation 
of relays 5 and 58 now connects the receiving 
and transmitting conductors of the sender to the 
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corresponding receiving and transmitting conduc 
tors of the decoder, 

Prior to the seizure of the decoder relay 504 
should be locked operated and relay 53 should 
be released in a manner to be hereinafter de 
SCribed, indicating that the prime relays 505' to 
52', inclusive, of the tandem units receiving reg 
ister, 605 to 62, inclusive, of the tandem tens 
receiving register and 655 to 662, inclusive, of 
the tandem hundreds receiving register are locked 
Operated under the control of their associated 
polarized relays 565 to 5:2, inclusive, 605 to 62, 
inclusive, and 655 to 662, inclusive. 
Upon the seizure of the decoder the receiving 

conductors are extended from the groups of con 
densers comprising the A, B and C code registers 
of the Sender upon which the office code letters 
have been recorded, through the windings of the 
polarized relays of the receiving registers of the 
decoder to ground through a resistance, and also 
to battery through a resistance, and the trans 
Initting conductors are extended from the groups 
Of condensers comprising the district brush and 
group and Office brush and group Selection regis 
tel's of the Sender through the windings of the 
test relays 80? to 804, inclusive, of the office group 
register of the decoder, 90 to 904, inclusive, of 
the district group register, fool to 003, inclusive, 
Of the Office brush register and 0.5 to O53, in 
clusive, of the district brush register. 
At Off-normal contact 5 4 ground is connected 

to conductor 55, thence over back contacts of 
relay 800 through the Windings of relays 80 to 
884, inclusive, of the office group register to bat 
tery, Over back contacts of relay 900 through the 
Windings of relays 90? to 904, inclusive, of the 
district group register to battery, over back con 
tacts of relay 00 through the Windings of re 
layS 00 to OO3, inclusive, of the office brush 
register to battery, and over back contacts of 
relay 50 through the windings of relays 05' 
to 053, inclusive, of the district brush register 
to battery. These relays operate and lock un 
der the control of their associated relays. For 
example, relay 8 locks in a circuit from bat 
tery through its winding and inner lower front 
Contact, back contact of relay 80 to ground at 
the lower front contact of relay 80'. The de 
COder is noW conditioned to receive the office code 
record from the sender, to decode it and trans 
fer the decoded information back to the sender. 

It Will be recalled that in recording the code 
letter C, condensers 28 to 22, inclusive, were 
all charged and then condenser 29 was dis 
charged. With the receiving conductors extended 
to the decoder, condenser 28 now discharges in 
a circuit from ground therethrough, conductors 
267 and 567, windings of polarized relays 655 and 
656 in series, resistance 604 to ground causing re 
lay 655 to momentarily operate. Relay 656 does 
not Operate Since the discharge current from 
Condenser 28 through its winding is not in the 
proper direction. Condenser 29 charges in a 
circuit from ground therethrough, conductors 268 
and 568, windings of polarized relays 657 and 658 
in Series, resistance 614 to battery causing relay 
658 to momentarily operate. The charging cur 
rent is not, however, in the proper direction to 
Operate relay 657. Condenser 220 discharges in 
a circuit from ground therethrough, conductors 
269 and 569, windings of polarized relays 659 and 
660 in Series, resistance 604 to ground causing 
relay 659 to momentarily operate. The discharge 
current is not, however, in the proper direction 
to operate relay 660. Condenser 22 discharges 
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in a circuit from ground therethrough over con 
ductors 2 and 570, windings of polarized relays 
66 and 662 in series, resistance 604 to ground 
causing relay 66 to momentarily operate. The 
discharge current is not, however, in the proper 
direction to operate relay 66. 

If the four receiving circuits just traced are 
Operative and relays 655, 658, 659 and 66 f operate 
as described, the locking circuits of the asso 
ciated prime relays 655, 658, 659' and 66 are 
opened at the back contacts of relays 655, 658, 
659 and 66. Relay 655 thereupon releases and 
as Soon as relay 655 releases, which it does as soon 
as the discharge current from condenser 28 
through its winding ceases, closes a circuit for 
relay 65 extending from battery, winding of 
relay 650, left back contacts of relays 655' and 
655 to ground. Relay 658 releases upon the op 
eration of relay 658 and as soon as relay 658 again 
releases when the charging current through its 
Winding and condenser 29 ceases, closes a cir 
cuit for relay 65 extending from battery, wind 
ing of relay 654, right back contacts of relays 
638 and 658 to ground. In a similar manner 
relayS 652 and 653 are operated upon the release 
of relays 659 and 659 and 66 and 66, respec 
tively. The operation of relays 650 to 653, inclu 
Sive, is indicative that the recorded. A code letter 
registration has been transferred to the tandem 
hundreds receiving register of the decoder. The 
operated condition of relays 656', 660 and 662 
and the release of relay 658 records the tandem 
hundreds code letter C. 

It will be recalled that in recording the B code 
letter H condensers 234 to 237, inclusive, were 
all charged and then condenser 236 was dis 
charged. With the receiving conductors extended 
to the decoder, condenser 233 now discharges in 
a circuit from ground therethrough, conductors 
27 and 57 , windings of polarized relays 605 
and 698 in series, resistance 65 to ground caus 
ing relay 665 to momentarily operate. Relay 
688 does not operate since the discharge current 
from condenser 234 through its winding is not in 
the proper direction. Condenser 235 discharges 
in a circuit from ground therethrough, conduc 
tors 22 and 572, windings of polarized relays 667 
and 668 in Series, resistance 615 to ground caus 
ing relay 62i to momentarily operate. Relay 608 
(does not operate since the current through its 
Winding is not in the proper direction. Con 
denser 236 charges in a circuit from ground there 
through over conductors 273 and 573, windings 
of polarized relays 689 and 686 in series, re 
Sistance 6 6 to battery causing relay 6 to 
nonentarily Operate. Relay 699 does not op 
erate since the charging current through its 
Winding is not in the proper direction. Con 
denser 23, discharges in a circuit from ground 
theretihirough, conductors 2:4 and 574, windings 
Of polarized relays 6: and 6 2 in series, re 
Sistance 6 S to ground causing relay 6 to 
fri Orinentarily operate. Relay 62 does not op 
erate Since the discharge current through its 
winding is not in the proper direction. 

If the four receiving circuits just traced are 
operative, relays 6.5, 6, 66 and 6 operate, 
as described, and the locking circuits of the as 
sociated prime relays 665, 607, 6 0' and 6 
are opened at their back contacts. Relays 68 
to 883 should now operate in circuits extending 
over back contacts of relay 65, 69, 6 G' and 
S and back contacts of relays 605, 607, 60 
and 8 as SOcn as the latter relays release after 
their momentary operation. The operation of 
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relays 600 to 603, inclusive, is indicative that the 
recorded B code letter registration has been 
transferred to the tandem tens receiving register 
of the decoder. The operated condition of the 
prime relays 606, 608 and 62' and the re 
lease of relay 6 ?o records the tandem tens code 
letter H. 

In recording the C code digit 3, condensers 244 
to 247, inclusive, were all charged and then 
Condensers 244 and 245 were discharged. With 
the receiving conductors extended to the decoder, 
condenser 244 now charges in a circuit from 
ground therethrough, conductors 275 and 575, 
Windings of polarized relays 55 and 506 in se 
ries, resistance 59 to battery causing relay 506 
to momentarily operate. Relay 55 does not 
Operate since the charging current through its 
Winding is not in the proper direction. Con 
denser 245 charges in a circuit from ground 
therethrough over conductors 276 and 576, wind 
ings of polarized relays 57 and 508 in series, re 
sistance 59 to battery causing relay 568 to mo 
inentarily operate. Relay 50 does not operate 
Since the charging current through its winding 
is not in the proper direction. Condenser 246 
discharges in a circuit from ground therethrough, 
conductors 2 and 57, windings of polarized re 
lays 599 and 50 in series, resistance 529 to ground 
causing relay 509 to momentarily operate. Re 
lay 5 it does not operate since the discharging 
current from condenser 246 through its winding 
is not in the proper direction. Condenser 247 
discharges in a circuit from ground therethrough 
over conductors 278 and 5.8, windings of polar 
ized relays 5 and 5 2 in series, resistance 520 
to ground causing relay 5i to momentarily op 
erate. Relay 52 does not operate since the dis 
charge current from condenser 247 through its 
winding is not in the proper direction. 

If the four receiving circuits just traced are 
operative and relays 506, 588, 509 and 5 op 
erate as described, the locking circuits of the as 
sociated prime relays 506, 508, and 509 and 5 f' 
are opened at their back contacts. Relays 500 to 
53 should now operate in circuits extending over 
the back contacts of relays 506, 508, 509 and 
5f and back contacts of relays 556, 508, 569 
and 5 as soon as these relays release after 
their momentary operation. The operation of 
relays 500 to 593, inclusive, is indicative that 
the recorded C code digit registration has been 
transferred to the tandem units receiving regis 
ter of the decoder. The released condition of 
relays 586 and 568 and the operated condition 
of relays 5 3' and 5 2’ records the tandem units 
code digit 3. 

If relays 5 to 563, inclusive, 6 to 603, in 
clusive, and 650 to 653, inclusive, are all oper 
ated indicating that no receiving conductor was 
open, crossed with battery or ground, or that 
no condenser was broken down or leaking exces 
sively, the locking circuit of relay 524 extend 
ing Over the Serially connected back contacts of 
these relays is opened thereby releasing relay 
584. A circuit is now established from ground 
at the front contact of relay 650 serially through 
the contacts of the others of these relays, off 
normal contact 52A, winding of relay 522 to bat 
tery. Relay 522 operates and locks to off-nor 
mal ground on conductor 55 and extends ground 
from conductor 55 to conductor 524 and thence 
by branch 525 to the inner right armature of re 
lay 5’ and by branch 526 to the inner right ar 
matures of relays 6: ' and 66 f’. Three circuits 
are now closed as determined by the operated 
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and unoperated condition of the prime relays of 
the tandem hundreds, tandem tens and tandem 
units registers of the decoder. The first of these 
circuits extends from ground on conductor 526 
over the inner right back contact of relay 66, 
inner right back contact of relay 659, inner right 
front contact of relay 657, outer right front con 
tact of relay 656, winding of relay 700 to battery 
operating multi-contact relay 00. A second of 
these circuits extends from ground on conductor 
526, inner right back contact of relay 6 l', in 
ner right front contact of relay 609', conductor 
647, windings of relays and 702 in parallel 
to battery. The third of these circuits extends 
from ground on conductor 525, inner right back 
contact of relay 5', inner right back contact 
of relay 539, inner right front contact of re 
lay 597, outer right back contact of relay 506, 
conductor 52', next-to-outer contact of relay 
F6, conductor 93, contact of relay 790, wind 
ing of route relay 7 is to battery. Route relay 
704 upon operating prepares circuits for Set 
ting the selection registers shown in part in FigS. 
8, 9 and 10 as will be hereinafter described. 
Relay 522 upon operating also establishes a cir 

cuit from ground on conductor 55, over conduc 
tor 523, thence in parallel through the Windings 
of relays 890, 999, G90 and 1050 to battery. 
These relays now operate opening the initial 
operating circuits of relays 80 to 804, inclusive; 
9 to 904, inclusive; O to fo3', inclusive; 
and 35 to O53', inclusive. These relays, how 
ever, being locked do not release. At its front 
contacts relay 800 connects battery through re 
sistance 805 to conductor 806 and ground 
through resistance 807 to conductor 808 for the 
purpose of restoring the condensers of the A, B 
and C code registers of the sender to the condi 
tion in which they were prior to the transference 
of the registrations therefrom to the receiving 
registers of the decoder and for the purpose of 
reoperating the same polarized relays of the re 
ceiving registers of the decoder as previously 
operated. This is done as a further check on 
the correct functioning of the decoder. 
For reconditioning the condensers of the A code 

register of the sender the following circuits are 
established: From ground on conductor 808 Over 
the left back contact of relay 658 through the 
winding of relay 658 and resistance 64 to bat 
tery and over conductor 568, thence as traced 
to ground through condenser 29, thus discharg 
ing this condenser and operating relay 658; from 
battery on conductor 86, over the outer right 
back contacts of relays 655, 659' and 66, 
through the windings of relays 655, 659 and 66 
and resistance 604 to ground and over conductors 
567, 569 and 570, thence as traced to ground 
through condensers 28, 22) and 22 thus re 
charging these condensers and operating relays 
655, 659 and 66. 
For reconditioning the condensers of the B 

code register of the sender the following circuits 
are established: From ground on conductor 898 
over the left back contact of relay 6 9 through 
the winding of relay 60 and resistance 66 to 
battery and over conductor 53, thence as traced 
to ground through condenSer 236, thus discharg 
ing this condenser and operating relay 60; from 
battery on conductor 806 over the outer right 
back contacts of relays 695', 60' and 6f 
through the windings of relays S(5,687 and 6 
and resistance 65 to ground and over conduc 
tors 57, 572 and 574, thence as traced to ground 
through condensers 234, 235 and 237 thus re 
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charging these condensers and operating relayS 
605, 607 and 6 . 
For reconditioning the condensers of the C 

code register of the sender the following circuits 
are established: From ground on conductor 808 
over the left back contacts of relays 506' and 
538 through the windings of relays 506 and 508 
and resistance 5f 9 to battery and over conductors 
575 and 576, thence as traced to ground through 
condensers 244 and 245 thus discharging these 
Condensers and operating relays 595 and 508; 
from battery on conductor 896 over the Outer 
right back contacts of Irelays 569 and 5 l', 
through the windings of relays 509 and 5 and 
resistance 520 to ground and over conductors 577 
and 58, thence as traced to ground through con 
densers 246 and 247 thus recharging these con 
densers and operating relays 509 and 5. 

Since relays 506, 508, 56.9, 5 ,605, 607, 60, 6, 
655, 658, 659 and 66 are all operated at the same 
time and open the circuits over which relays 500 
to 53, 600 to 693 and 650 to 653 have been held 
operated, these latter relays all release and estab 
lish the chain circuit from ground at the right 
back contact of relay 650 over the right back 
contacts of these relays to conductor 528, which 
circuit is coimpleted through the winding of relay 
904 if the selection registers of Figs. 8 to 10, in 

clusive, have already functioned. 
It will be recalled that as a result of the trans 

ference of the office code registration to the re 
ceiving registers of the decoder, the route relay 
784 was operated. It will be assumed that the 
Operation of this relay is indicative that the call 
should be routed to a full mechanical office over 
a district and an office Selector and that there 
fore the following circuits are established by relay 
704 for relays of the selection registers of the 
decoder: (1) from ground over conductor 705, 
distributing frame 809, conductor 80, upper wind 
ing of Office group register relay 83, winding of 
relay 86 to battery. Relays 83 and 86 both 
operate; (2) from ground over conductor 706, 
distributing frame 905, conductor 906, lower 
Winding of district group register relay 99, wind 
ing of relay 97 to battery. Relays 90 and 97 
both operate; (3) from ground over conductor 
70, distributing frame OO5, conductor f006, up 
per winding of office brush register relay Off, 
winding of relay 0f2 to battery. Relays Of 
and 02 both operate; (4) from ground over con 
ductor 708, distributing frame f O55, conductor 
356, upper winding of district brush register 

relay 958, winding of relay 062 to battery. Re 
lays 058 and f 962 both operate. Relay 796 Would 
also establish circuits for the relays of the usual 
class and compensating resistance registers. As 
these registers function in the usual manner they 
have been omitted from the present disclosure. 

Setting Selection registers of the sender 
As Soon as the Selection registers receive their 

Settings from the route relay 704, if at that time 
ground has been connected to conductor 528 as 
previously described, a circuit is established from 
this conductor, upper front contacts of relays 80 f' 
to 864', inclusive, upper contacts of relay 8f3, con 
ductor 88, upper front contacts of relays 99t' to 
904, inclusive, upper front contact of relay 90, 
conductor 99, upper front contacts of relays 
80' to 003, inclusive, upper contacts of relay 
Off, conductor 04, upper front contacts of 

relays 05' to 953, inclusive, upper contacts of 
relay 958, thence in a chain circuit through con 
tacts of relays of the compensating resistance 
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and class registers, not shown, to battery through 
the winding of relay 4. Relay OOA operates 
and locks over its lower front contact to ground 
on conductor 5:5 and at its upper contact opens. 
a potentiometer circuit including resistances. 35. 
and 6, thus changing the potential on all of 
the transmitting conductors extending from the 
decoder to the condensers of the Selection control 
registers of the sender from an intermediate po 
tential, which was applied thereto immediately 
upon the connection of the decoder With the send 
er, to either battery or ground potential dependent 
upon the operated or non-operated condition of 
the Selection register relays. Thus, for example, 
iannediately following the seizure of the decoder, 
intermediate potential Was applied from the mid 
point of the potentiometer (grounded battery 
through resistance A6, back contact of relay 

4, resistance 05 to ground), back contact of 
relay 058, lower back contact of relay 969, wind 
ing of relay 35, conductors 53i and 43 through 
condenser 47 to ground thus charging condenser 
4 to the intermediate potential. In a similar 
manner the remaining condensers 8 to 430, in 
clusive, of the Selection control registers are 
charged to the intermediate potential. 
When relay 64 operates as previously de 

Scribed with relay 58 of the district brush regis 
ter operated and the other relays 059, 066 and 
i86 of this register unoperated, the following 
circuit conditions over the transmitting conduc 
tors extending from the district brush register of 
the decoder to the district brush register of the 
Sender are effective: From ground through re 
sistance e 5, front contact of relay ?e58, lower 
back contact of relay 060, winding of relay 65, 
conductors 53 and A3 through condenser to 
ground resulting in the discharge of condenser 
6 and the momentary operation of relay 5A; 
from battery through resistance 6, back con 
tact of relay 59, inner lower back contact of re 
lay 68, winding of relay 052, conductors 532 
and 432 through condenser 48 to ground result 
ing in the further charging of condenser 48 and 
the momentary operation of relay 952; from 
battery through resistance 0 6, back contact 
of relay 6A, winding of relay 53, conductors 
533 and $33 through condenser is 9 to ground 
resulting in the further charging of condenSei. 
4:9 and the momentary operation of relay 833. 
The momentary operation of relays 5, 952 
and 353 releases relays 05, 052 and 1053", re 
spectively. The district brush registration has 
now been recorded in the Sender by the discharged 
condition of condenser 4 and the charged coil 
dition of condensers 48 and 49. 

It, Will oe recalled that relay 90 of the dis 
trict group register was operated and that the 
other register relays of this register Were unop 
erated. Following the operation of relay 64 
the following circuit conditions over the trans 
mitting conductors extending from the district 
group register of the decoder to the district group 
register of the sender are effective: From ground 
through resistance 5 over conductor 0, 
lower front contact of relay 9 , lower back con 
tact of relay 9 3, back contact of relay 9 5, wind 
ing of relay 9, conductors 534 and 434 through 
condenser 42 to ground resulting in the dis 
charge of condenser 420 and the momentary 
operation of relay 99; from ground through re 
sistance O 5 over conductor 97, inner lower 
front contact of relay 90, lower back contact of 
relay 94, inner lower back contact of relay 920, 
Winding of relay 902, conductors 535 and 435 

through condenser 42 to ground resulting in the 
discharge of condenser 42 and the momentary 
operation of relay 902; from battery through re 
sistance C6 over conductor 08, back contact 
of relay 9 , lower back contact of relay 916, 
Winding of relay 93, conductors 536 and 436 
through condenser 422 to ground resulting in 
the fitither charging of condenser 422 and the 
momentary operation of relay 983; from battery 
through resistance 96 over conductor 08, back 
contact of relay 92, inner lower back contacts of 
relays 9.f3 and 934, lower back contact of relay 
323, inner lower back contact of relay 96, Wind 
ing of relay 904, conductors. 53 and 437, con 
dense A23 to ground resulting in the further 
charging of condenser 423 and the momentary 
Operation of relay 94. The momentary opera 
tion of relays 9 to 934, inclusive, releases re 
lays 9" to. 904, inclusive. The district group 
registration has now been recorded in the Sender 
by the discharged condition of condensers 420. 
and 42 and the charged condition of condensers 
422 and 423. 
Since relay of of the office brush register. was 

operated and the remaining register relays of the 
register are unoperated the following circuit con 
ditions over the transmitting conductors extend 
ing from the Office brush register of the decoder 
to the Office brush register of the Sender are ef 
fective following the operation of relay OO4: 
From battery through resistance 0 6 over con 
ductor 8, back contact of relay 008, lower 
back contact of relay 100, winding of relay fe), 
conductors 538 and 438 through condenser 424 
to ground resulting in the further charging of 
condenser 424 and the momentary operation of 
relay ( ; from battery through resistance 0.6, 
over conductor 8, back contact of relay 0.09, 
inner lower back contact of relay 9, Wind 
ing of relay O02, conductors 539 and 439 through 
condenser 425 to ground resulting in the further 
charging of condenser 425 and the momentary 
operation of relay 92; from ground through 
resistance f of 5 over conductor Of , lower front. 
contact of relay 0 f, winding of relay C3, con 
ductors 56 and 440 through condenser 426 to 
ground resulting in the discharge of condenser 
426 and the momentary operation of relay 993. 
The operation of relays ff to CO3, inclusive, re 
leases relays 100' to 003, inclusive. The office 
brush registration has now been recorded in the 
sender by the charged condition of condensers 
424 and 425 and the discharged condition of 
condenser 426. 
Since relay 83 of the Office group register was 

operated and the remaining register relays of this 
register are unoperated, the following circuit con 
ditions over the transmitting conductors extend 
ing from the office group register of the decoder 
to the office group register of the sender are ef 
fective following the operation of relay 04: 
From battery through resistance 0 6 over con 
ductor f G 8, back contact of relay 82, lower 
back contact of relay 84, winding of relay. 80, 
conductors 54 and 44 through condenser 42 
to ground resulting in the further charging of 
condenser 427 and the momentary operation of 
relay 80; from ground through resistance O 5 
over conductor C 7, lower front contact of relay 
813, inner lower back contact of relay 84, winding 
of relay 892, conductors 542 and 442 through 
condenser 428 to ground resulting in the discharge 
of condenser .428 and the momentary operation 
of relay 802; from battery through resistance 
Of 6 over conductor f08, back contact of relay 
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1 O 
85, winding of relay 803, conductors 543 and 443 
through condenser 429 to ground resulting in the 
further charging of condenser 429 and the mo 
mentary operation of relay 883; from battery 
through resistance f C6 over conductor Of 8, back 
contact of relay 87, winding of relay 804, con 
ductors 544 and 444 through condenser 430 re 
Sulting in the further charging of condenser 430 
and the momentary operation of relay 84. The 
operation of relays 80 to 804, inclusive, releases 
relays 80 to 804, inclusive. The office group 
registration has now been recorded in the Sender 
by the discharged condition of condenser 428 
and the charged condition of condensers 421, 429 
and 430. 
When all of the relays 80 to 804, inclusive, 

90? to 904, inclusive, 00' to 003', inclusive, 
and 05' to 0.53', inclusive, have been released, 
a circuit is closed from ground on conductor 55, 
front contact of relay 004, lower back contact of 
relay f (5, back contact of relay G5, inner lower 
back contact of relay 5, and in a similar man 
ner over back contacts of the other transmitting 
relays and finally to battery through the winding 
of decoder disconnect relay 89. Had there been 
an open, cross with battery or ground, break 
down or excessive leakage on a condenser, the 
circuit of relay 89 would not have been effective 
and a trouble release alarm Signal Would be sent 
in the usual manner. When relay 99 operates 
causing the release of the decoder connector, all 
of the transmitting and receiving conductors are 
opened and relays 522, 800, 900, 800, 94 and 
350 release. When relay 890 releases and re 
moves battery and ground from conductors 398 
and 808 the polarized relays, which Operated as 
previously described during the reconditioning of 
the code registers of the sender, are released 
causing the operation of all relays 500 to 503, in 
clusive, 600 to 603, inclusive, and 650 to 653, inclu 
sive. For example, upon the release of polarized 
relay 506, relay 500 operates in a circuit from bat 
tery through its Winding, inner right back contact 
of relay 506' and the back contact of relay 506 
to ground. With these relays all operated a chain. 
circuit is closed fron ground over their front 
contacts, the normally closed contacts of contact 
set 52, winding of relay 545 to battery. Relay 
545 operates and locks over its outer front contact 
to ground at the normal contacts of relay 54 
and extends its own operating ground through 
the Winding of relay 53 Which also operates. Re 
lay 53 upon operating connects ground to con 
ductors 546 and 547 causing the operation of all 
of the prime relays of the receiving registers of 
the decoder, these relays locking under the con 
trol of their aSSociated polarized relays. For ex 
ample, relay 505' locks in a circuit from battery 
through its Winding and inner left front con 
tact, back contact of relay 505 to ground. With 
the prime relays all operated, relays 58 to 503, 
inclusive, 600 to 63, inclusive, and 650 to 653, 
inclusive, release closing a chain circuit from 
ground over their back contacts, left front con 
tact of relay 545, winding of relay 504 to battery. 
Relay 504 upon operating first locks over its front 
contact to ground Supplied over this chain cir 
cuit and then opens the locking circuit of relay 
545 which now releases in turn releasing relay 53. 
The remaining operated apparatus of the decoder 
is released in the usual manner and the decoder is 
now in condition for serving the next call. 

Establishment of full mechanical call 
It will be assumed that with the complete in 
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formation for controlling the establishment of 
the connection now registered in the sender, relay 
9 is operated and then released. Upon oper 

ating it closes the circuit of relay 8 and, since 
it Will be assumed that the registered informa 
tion concerns a full mechanical connection, oper 
ating circuits are also closed through the upper 
Winding of Selection control relay 4, the upper 
back contact of relay 24 to battery. Similar cir 
cuits are closed for the selection control relays 

5, 6 and 7. These relays will operate, relay 
f f8 preparing operating circuits for relays 24 to 
27, inclusive. With the transfer relay 4 0 oper 

ated, as previously described, the following cir 
cuits are now effective: (1) From ground through 5 
condenser 47, the upper contact of relay 4 (), con 
ductor 239, upper front contact of relay 20, con 
ductor 29, winding of relay 24 to ground at the 
upper contact of relay 8, but without effect as 
condenser 47 is uncharged; (2) from ground 
through condenser 48, next-to-upper contact of 
relay 40, conductor 240, inner upper front con 
tact of relay 20, conductor 280, winding of relay 
f 25 to ground at the upper inner contact of relay 

8. Since condenser 48 is in a charged con 
dition it will now discharge operating relay 25 
Which locks to battery over its front contact and 
at its back contact opens the operating circuit of 
relay 5 which releases; (3) from ground through 
condenser 49, next-to-inner upper contact of 
relay 46, conductor 24, upper front contact of 
relay 208, conductor 28?, winding of relay 28 to 
ground at the inner lower front contact of relay 

8. Since condenser 4t 9 is in a charged condi 
tion, it will now discharge operating relay 28 
which locks to battery over its front contact and 
at its back contact opens the operating circuit of 
relay f6 which releases; (4) from battery over 
the inner upper contact of relay 40, conductor 
242, inner upper front contact of relay 298, con 
ductor 282, winding of relay 2 to ground at the 
lower contact of relay 8. Relay 27 operates, 
locks over its front contact and at its back con 
tact opens the circuit of relay which now 
releases. 
AS SOon as relay f 9 releases, locking circuits 

are first established for all operated relays f4 to 
f 7, inclusive, and then the initial operating cir 
cuits of these relays and relay 8 are opened, 
Relay 8 releases followed by the release of any 
Operated relays 24 to 27, inclusive. As the re 
Sult of these operations relay 4 remains oper 
ated upon the release of relay f S and the re 
maining Selection control relays are unoperated. 
The release of relay 9 establishes the operating : 
circuit of relay 2 which supplies locking ground 
to the counting relays and closes the funda 
mental circuit which may be traced in part from 
conductor f2 over the upper contact of relay 2, 
lower back contact of counting relay 3, wind 
ing of Stepping relay 23, conductor 22 thence 
through the Winding of the control relay of the 
district selector (not shown). The control relay 
of the district Selector and the stepping relay of 
the Sender both operate over this circuit. 
The control relay of the district, selector starts 

the brush Selection movement of the selector 
Switch shaft in the well-known manner, and re 
lay 23 establishes a circuit from ground, upper 
back contacts of selection control relays if T, 6 
and f 15, upper front contact of relay i? 4, lower 
back contact of counting relay 31, winding of 
relay 4 to battery. Relay 4 operates and 
locks in series. With relay 3f, over the front con 
tact of relay 4 to ground at the front contact 
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of relay 2, but relay 3 does not operate in 
this locking circuit. As the selector switch ad 
vances, the stepping relay 23 is intermittently 
shunted down and upon its first release, removes 
the shunt from the operating circuit of relay 3f 
Which operates. On the next operation of relay 
23, relay 49 operates, locking in a circuit 
through the Windings of relays 3 and 59 and 
its own front contact. On the next shunting 
down of relay 23, relays 30 and 59 operate, relay 
A3) opening the fundamental circuit to arrest 
further advance of the district Selector. Shaft in 
its brush Selection movement. The Selector 
SWitch has now been set to trip its No. 1 brush. Set. 
At the time relay 2 operated it closed a cir 

cuit from ground over the upper back contact of 
relay 3, conductor 20, inner lower front con 
tact of relay 28 to a point between resistance 
22; and the winding of relay 2, thereby shunt 
ing down relay 23, which releases and establishes 
a circuit from ground on conductor 228 over its 
lower back contact, conductor 243, lower front 
contact of relay 4 3 to battery through the wind 
ing of transfer relay 4: . With relay 208 still 
operated a circuit is closed from ground on con 
ductor 228, lower alternate contacts of relay 208, 
conductor 233, upper Winding of differential relay 
A45 to battery. A second circuit is closed upon 
the release of relay 297 and the operation of 
transfer relay from ground on conductor 228, 
lower back contact of relay 207, conductor 243, 
lower front contact of relay 4, inner lower 
front contact of relay 4A, conductor 249, lower 
Winding of relay 445 to battery. Since both 
windings of relay 445 are now energized, this 
relay releases and establishes the Operating cir 
cuit for relay 3 which locks over its upper front 
contact to ground at the lower contact of relay 
: 2 and at its upper back contact opens the lock 
ing circuit of relay 208. Relay 28 upon releasing 
first establishes a locking circuit for transfer re 
lay extending from ground Over the lower 
alternate contacts of relay 268, conductor 249, 
inner lower front contact and Winding of relay 
4 to battery and then opens the locking circuit 
of transfer relay 40. Relay 4 noW releases. 
When relay 258 releases the previously traced 

circuit through the upper winding of relay 445 is 
opened and a new circuit is established from 
ground on conductor 228, lower normal contacts 
of relay 23, conductor 249, lower winding of relay 
445 to battery. Relay 445 now operates and with 
relay 3 operated establishes a circuit from 
ground at its front contact, conductor 446, lower 
contact of relay 3, contact of counting relay 
A58, Winding of relay 9 to battery. Relay if 9 
upon operating releases the operated selection 
control relay 4, causes the operation of all of 
the selective control relays 4 to f, inclusive, 
and the operation of relay 8. 
With relay 8 operated, four circuits are 

closed as follows: (1) From ground through con 
denser 429, upper contact of relay 4f , conduc 
tor 248, upper back contact of relay 20, con 
ductor 29, winding of relay 24 to ground, but 
Without effect as condenser 429, is uncharged; 
(2) from ground through condenser 42i, next 
to-upper contact of relay 4, conductor 223, 
inner upper back contact of relay 207, conduc 
tÖr 280, winding of relay 25 to ground, but with 
out effect as condenser 42 is uncharged; (3) 
from ground through condenser 422, next-to 
inner upper contact of relay 4, conductor 225, 
upper back contact of relay 208, conductor 28i, 
Winding of relay 26 to ground thus discharging 

11 
condenser 422 and operating relay 26 which 
locks and releases relay 6; (4) from ground 
through condenser 423, inner upper contact of 
relay 4f , conductor 23, inner upper back con 
tact of relay 28, conductor 282, winding of relay 
2 to ground thus discharging condenser 422. 
and operating relay f2 which locks and releases 
relay . 

Relay 9 upon operating also releases relay 
E 2 which after an interval, as determined by its 
slow-releasing characteristic, operas the locking 
circuit of relay 3, the locking circuits of the 
operated counting relays and opens the funda 
mental circuit. Upon the release of counting 
relay 59 and relay 3, relay 9 releases, first 
closing locking circuits for the operated selection 
control relays 3 and 5 and then opening the 
operating circuits of all of the selection control 
relayS. and of relay 8. Upon the release of relay 
f 8 the operated relays 26 and 27 release. Re 
lay i9 upon releasing also reoperates relay 2 
which prepares the locking circuits of the count 
ing relays and recloses the fundamental circuit 
preparatory to controlling the group selection 
movement of the district selector. Upon the clo 
stre of the fundamental circuit stepping relay 
23 operates, and since selection control relays 

and 5 are operated, closes a circuit from 
ground over its contact, the upper back contacts 
of relays 7 and 8, the upper front contact of 
relay if 5, the lower front contact of relay 4, the 
lower back contact of counting relay 33, Winding 
of relay 43 to battery... in the well-known man 
ner counting relays 33, 42, 32, & A, f3, 49, 
:30 and 50 operate in succession during the 
group selection movement of the district selector. 
The second brush set of the district selector has 
now been tripped and positioned on the lowermost 
set of terminals of the fourth group of the No. 1 
brush group from which position it is advanced 
in a trunk hunting movement. 

Relay 2 upon operating also establishes a 
circuit from ground at its lower contact, upper 
back contact of relay 3, conductor 28, inner 
lower normal contacts and Winding of relay 27, 
resistance 22 to battery. Relay 207 operates 
and locks over its inner lower alternate contacts 
to ground on conductor 228, prepares the operat 
ing circuit of relay 28, opens the initial Operating 
circuit of transfer relay 4ff and at its lower front 
contact establishes the Operating circuit of trans 
fer relay 42 extending from ground on conduc 
tor 228, lower front contact of relay 207, conduc 
tor 232, lower front contact of relay 4, winding 
of transfer relay 4 2 to battery. With relay 207 
and both transfer relays 4 0 and 4 operated, a 
circuit is established from ground on conductor 
228, lower front contact of relay 207, conductor 
232, lower front contact of relay 4, , inner lower 
front contact of relay 4 2, conductor 233, upper 
winding of relay 445 to battery and, since the cir 
cuit through the lower winding of this relay over 
the lower normal contacts of relay 208 is still 
effective, relay 445 releases causing the operation 
of relay 3 which locks under the control of re 
lay 2 and at its upper back contact removes 
ground from conductor 20 thus permitting the 
operation of relay 208. Relay 208 upon operating 
first establishes a locking circuit for transfer re 
lay 42, extending from ground on conductor 223, 
lower alternate contacts of relay 208, conductor 
233, inner lower front contact and winding of re 
lay 4 2 to battery and in parallel from conductor 
233 through the upper winding of relay 445 to 
battery, and then opens the previously traced 
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12 
locking circuit of relay 4ff which then releases 
and the previously traced circuit through the 
lower winding of relay A45. Relay 445 now oper 
ates. 
With relay 3 operated, relay 445 now closes 

the previously traced circuit for relay 9 which 
operates opening the locking circuits of the Se 
lection control relays f4 and 5, causing the op 
eration of all of the selection control relays 4 
to 7, inclusive, and the operation of relay 8. 
Relay f 8 upon operating closes four circuits as 
follows: (1) From ground through condenser 
424, upper contact of relay 4 f2, conductor 239, 
upper front contact of relay. 207, conductor 219, 
winding of relay 24 to ground thus discharging 
condenser 424 and operating relay 24 which locks 
and releases relay 4; (2) from ground through 
condenser 425, next-to-upper contact of relay 
42, conductor 240, next-to-upper front contact 
of relay 20, conductor 289, winding of relay 25 
to ground thus discharging condensei 425 and 
operating relay 25 which locks and releases relay 

5; (3) from ground through condenser 426, 
next-to-inner upper contact of relay 42, conduc 
tor 24, upper front contact of relay 208, con 
ductor 28i, winding of relay 26 to ground but 
without effect as condenser 425 is uncharged; 
(4) from battery, inner upper contact of relay 
4f 2, conductor 242, inner upper front contact of 
relay 208, conductor 282, winding of relay 27 
to ground operating relay f2 which locks and re 
leases relay . Selection control relay f6 is 
now operated and the remaining selection control 
relays 4, f 5 and if f l are released. 

Relay 9 upon operating also releases relay 
2 which after an interval opens the locking cir 

cuit of relay 3, the locking circuits of the op 
erated counting relays and opens the funda 
mental circuit. Upon the release of counting re 
lay 59 and relay f 3, relay f 9 releases first clos 
ing the locking circuit of Selection control relay 
f 6 and then opening the operating circuits of 
all of the selection control relays and of relay 

8. Upon the release of relay 8 the operated 
relays. 24, f 25 and 27 release. Relay 9 upon 
releasing also reoperates relay 2 which pre 
pares the locking circuits of the counting relays 
and recloses the fundamental circuit preparatory 
to controlling the brush Selection movement of 
the office selector. Upon the closure of the fun 
damental circuit Stepping relay 23 operates and 
since selection control relay 6 only is operated, 
closes a circuit from ground over its contact, the 
upper back contact of relay , the upper front 
contact of relay 6, the lower back contact of 
counting relay 34, winding of counting relay f A4 
to battery. In the Well-known manner the 
counting relays are Operated in succession dur 
ing the brush selection movement of the office 
selector until relays 30 and 50 operate at which 
time the office selector will have been positioned 
preparatory to tripping the fifth of its brush sets. 

Relay 2 upon operating also establishes a cir 
cuit from ground over its lower contact, upper 
back contact of relay 3, conductor 20, inner 
lower front contact of relay 268 to resistance 227 
thus causing the release of relay 207. Relay 208 
is now locked over the inner lower normal con 
tacts of relay 20 to ground on conductor 20. 
Relay 29, upon releasing closes the operating cir 
cuit of transfer relay 43 from ground on con 
ductor 228 over the lower back contact of relay 
207, conductor 243, lower front contact of relay 
42, winding of relay 43 to battery. Relay 4 3 
upon operating extends its operating ground over 
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its inner lower front contact to battery through 
the lower winding of relay 445 which now differ 
entially releases and causes the operation and 
locking of relay 3. Relay 3 upon operating 
removes holding ground from conductor 20 thus 
releasing relay 208. Relay 208 upon releasing 
first establishes a locking circuit for transfer re 
lay 4 3 extending from ground over the lower 
alternate contacts of relay 208, conductor 249, in 
ner lower front contact and winding of relay 4 3 
to battery and in parallel to battery through the 
lower Winding of relay 445 and then opens the 
locking circuit of transfer relay 4 2 which now 
releases and the circuit through the upper wind 
ing of relay 445. Relay 445 now operates and 
with relay f3 operated establishes the circuit of 
relay 9 which now operates opening the locking 
circuit of the operated selection control relay 6 
and causing the operation of all the selection con 
trol relays f 4, 5, 6 and if T and the operation 
of relay 8. 
With relay 8 operated four circuits are closed 

as follows: (1) From ground through condenser 
427, upper contact of relay 413, conductor 248, 
upper back contact of relay 207, conductor 279, 
Winding of relay 24 to ground thus discharging 
condenser 427 and operating relay 24 which 
locks and releases relay 4; (2) from ground 
through condenser 428, next-to-upper contact of 
relay 43, conductor 223, inner upper back con 
tact of relay 20, conductor 280, winding of relay 
f25 to ground, but without effect as condenser 
428 is uncharged; (3) from ground through con 
denser 429, next-to-inner upper contact of relay 
43, conductor 225, upper back contact of relay 
208, conductor 28, winding of relay 26 to 
ground thus discharging condenser 429 and op 
erating relay 26 which locks and releases relay 
f6; (4) from ground through condenser 430, 

inner upper contact of relay 43, conductor 23, 
inner upper back contact of relay 298, conductor 
282, Winding of relay 27 to ground thus dis 
charging condenser 430 and operating relay 27 
Which locks and releases relay T. Selection 
Control relay 5 is now operated and control 
irelays 4, 6 and 7 are released, 

Relay f 9 upon operating also releases relay 
2 which after an interval opens the locking 

Circuit of relay 3, the locking circuits of the 
operated Counting relays and opens the funda 
mental circuit. Upon the release of counting 
relay 50 and relay 3, relay 9 releases first 
closing a locking circuit for the operated selection 
control relay 5 and then opening the operating 
circuits of all of the selection control relays and 
of relay 8. Upon the release of relay if 8 the 
operated relays 24, 26 and 27 release. Relay 

9 upon releasing also reoperates relay f 2 
which prepares the locking circuits for the count 
ing relays and recloses the fundamental circuit 
preparatory to controlling the group selection 
movement of the Office selector. Upon the clo 
Sure of the fundamental circuit stepping relay 
23 Operates and, since selection control relay 
5 is operated, closes a circuit from ground over 

its contact, the upper back contacts of relays 7 
and 6, the upper front contact of relay if 5, the 
lower back contact of relay 4, the lower back 
contact of counting relay 32, winding of relay 
42 to battery. As the office Selector advances 

in its group Selection movement, counting relays 
142, f32, 4, 3, 40, 30 and 59 operate in the 
Well-known manner. The fifth brush set of the 
Office Selector Will now have been tripped and 
positioned on the first terminal set of its third 
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group from which position it is then advanced in 
a trunk hunting movement. 

Relay 2 upon operating also establishes a 
circuit from ground at its lower contact, upper 
back contact of relay 3, conductor 20, inner 
lower normal contacts and Winding of relay 20, 
resistance 22 to battery. Relay 20 operates, 
locks over its inner lower alternate contacts to 
ground on conductor 228, prepares the operating 
circuit of relay 298, opens the initial operating 
circuit of transfe: relay 43 and at its lower front 
Contact establishes the operating circuit of trans 
ferrelay A4 which may be traced from ground on 
conductor 228, lower front contact of relay 207, 
Conductor 232, lower front contact of relay 4 3, 
Winding of transfer relay 44 to battery and as 
Soon as relay 44 operates extends its operating 
circuit over its inner lower front contact, con 
ductor 233 to battery through the upper winding 
Of relay 445. Since at this time the lower Wind 
ing of relay 445 is energized in a circuit over con 
ductor 249 and the lower normal contacts of 
relay 208, relay 345 releases, causing the operation 
and locking of relay 3 which at its upper con 
tact removes ground from conductor 23. Relay 
288 now operates first establishing a locking cir 
cuit for transferrelay 4, 4 extending from ground 
On conductor 228, lower alternate contacts of re 
lay 208, conductor 233, inner lower front contact 
and Winding of relay 4f 4 to battery and in paral 
lel from conductor 233 through the upper winding 
of relay 45 to battery and then opens the previ 
ously traced locking circuit of relay 3, which 
then releases, and the previously traced circuit 
through the lower winding of relay 445. Relay 
445 now operates. 
With relay 3 operated, relay 445 now closes 

the previously traced circuit for relay 9 which 
Operates, Opening the locking circuit of selection 
Control relay 5, causing the operation of all the 
Selection control relays and the operation of relay 

8. Relay f6 upon operating closes four cir 
Cuits as follows: (1) From ground through con 
denser 254 of the thousands register, conductor 
283, upper contact of relay 44, conductor 239, 
upper front contact of relay 23, conductor 279, 
Winding of relay 24 to ground thus discharging 
condenser .254 and operating relay 24 which 
locks and releases relay is; (2) from ground 
through condenser 255, conductor 284, next-to 
upper contact of relay 44, conductor 24, next 
to-upper front contact of relay 207, conductor 
280, winding of relay 25 to ground, but without 
effect as condenser 255 is uncharged; (3) from 
ground through condenser 256, conductor 285, 
next-to-inner upper front contact of relay 4 g, 
conductor 24, upper front contact of relay 208, 
conductor 28?, winding of relay 26 to ground 
thus discharging condenser 258 and operating 
relay 26 which locks and releases relay 6; (4) 
from battery, inner upper contact of relay 4-4, 
conductor 242, inner upper front contact of relay 
208, conductor 282, winding of relay 27 to ground 
Operating relay 27 which locks and releases 
relay it. Selection control relay 5 is now 
operated and control relays 4, 25 and fi are 
released. 

Relay 9 upon operating also releases relay 
2 which after an interval opens the locking cir 

cuit of relay.f3, the locking circuits of the oper 
ated counting relays and opens the fundamental 
circuit. When counting relay 51 releases, relay 

9 releases, first closing the locking circuit of 
selection control relay is and then opening the 
operating circuits of all of the selection control 
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relays and of relay 8. Upon the release of 
relay f 8 the operated relays 24, 26 and 27 
release. Relay 9 upon releasing also reoper 
ates relay 2 which prepares the locking circuits 
of the counting relays and recloses the funda 
mental circuit preparatory to controlling the 
brush selection movement of the incoming Se 
lector. Upon the closure of the fundamental cir 
Cuit stepping relay f 23 Operates and since Selec 
tion control relay 5 is Operated, closes a circuit 
from ground over its contact, the upper back 
contacts of relays and 6, the upper front 
contact of relay 5, the lower back contact of 
relay 4, the lower back contact of counting 
relay 32 to battery through the Winding of 
counting relay 42. In the well-known manner, 
as the brush shaft of the incoming Selector is 
advanced, the Secessive counting relays are 
operated by the intermittent operation and re 
lease of stepping relay 23 until relays 30 and 
50 operate at which time the brush shaft of the 

incoming selector will have been positioned pre 
paratory to tripping the third brush Set. 

Relay 2 upon operating also establishes a 
circuit from ground over its lower contact, upper 
back contact of relay 3, conductor 20, inner 
lower front contact of relay 208 to resistance 227 
thus causing the release of relay 20. Relay 208 
remains locked to ground on conductor 20. Re 
lay 29, upon releasing closes the operating cir 
cuit of transfer relay 45 from ground on con 
ductor 228 over the lower back contact of relay 
267, conductor. 243, lower front contact of relay 
4 4, winding of relay 45 to battery. Relay 4 f5 
upon operating extends this operating ground 
Over its inner lower front contact through the 
lower winding of relay 445 to battery and relay 
445 now releases and causes the operation of relay 

3. Relay 3 upon operating removes ground 
from conductor 2) thus releasing relay 298. 
Relay 208 upon releasing first establishes a lock 
ing circuit for transfer relay 4 f5 extending from 
ground over the lower alternate contacts of relay 
208, conductor 249, inner lower front contact and 
winding of relay 45 to battery and in parallel 
to battery through the lower winding of relay 
445 and then opens the locking circuit of transfer 
relay 4:3, which now releases, and the circuit 
through the upper winding of relay 445. Relay 
445 operates and with relay 3 operated estab 
lishes the circuit of relay 9 which now operates 
Opening the locking circuit of relay 5 and caus 
ing the Operation of all of the selection control 
relays 4 to f 7, inclusive and of relay f 8. 
With relay 8 operated four circuits are closed 

as follows: (1) From ground through condenser 
25 of the thousands register, conductor 286, up 
per contact of relay 4 5, conductor 248, upper 
back contact of relay 297, conductor 279, winding 
of relay 24, to ground, but without effect since 
condenser 257 is uncharged; (2) from ground 
through condenser 26 of the hundreds register, 
conductor 282, next-to-upper contact of relay 4 f5, 
conductor 223, inner upper back contact of relay 
20, conductor 280, winding of relay 25 to ground, 
but without effect as condenser 26 is uncharged; 
(3) from battery over the next-to-inner upper 
front contact of relay 4 f5, conductor 225, upper 
back contact of relay 208, conductor 28?, winding 
of relay 26 to ground thus operating relay 26 
which locks and releases relay f 6; (4) from bat 
tery over the inner upper contact of relay 45, 
conductor 23?, inner upper back contact of relay 
298, conductor 282, winding of relay 27 to ground 
thus operating relay 27 which locks and releases 7 
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14 
relay ff. Selection control relays 4 and 5 
are now operated and relays f6 and f l are 
released. 

Relay 9 upon operating also releases relay 
2 which after an interval opens the locking 

circuit of relay f3, the locking circuits of the 
operated counting relays and opens the funda 
mental circuit. Upon the release of counting re 
lay f 50 and relay 3, relay 9 releases first clos 
ing locking circuits for selection control relays 

4 and 5 and then opening the operating cir 
cuits of all of the selection control relays and of 
relay 8. Upon the release of relay 8 the op 
erated relays f26 and 2 release. Relay 9 also 
reoperates relay f2 which prepares the locking 
circuits for the counting relays and recloses the 
fundamental circuit preparatory to controlling 
the group selection movement of the incoming 
Selector. Upon the closure of the fundamental 
circuit stepping relay 23 operates and since selec 
tion control relays 4 and 5 are both operated, 
closes a circuit from ground over its contact, the 
upper back contacts of relays 6 and T, the 
upper front contact of relay f 5, the lower front 
contact of relay 4, the lower back contact of 
counting relay, 33 to battery through the wind 
ing of relay 43. As the incoming selector ad 
Vances in its group Selection movement the count 
ing relays operate in the well-known manner 
until, when counting relays 30 and 59 operate, 
the incoming Selector Will have been advanced to 
trip the Selected third set of brushes and to posi 
tion them on the first terminal set of the fourth 
group from which position it is advanced in a 
trunk hunting movement. 

Relay 2 upon operating also establishes a 
circuit from ground at its lower contact, upper 
back contact of relay 3, conductor 28, inner 
lower normal contacts and Winding of relay 27, 
resistance 227 to battery. Relay 20 operates and 
locks over its inner lower alternate contacts to 
ground on conductor 228, prepares the operating 
circuit of relay 208, opens the initial operating 
circuit of transfer relay 4 f5 and at its lower front 
contact establishes the operating circuit of trans 
fer relay 46 extending from ground on conductor 
228, alternate contacts of relay 297, conductor 232, 
lower contact of relay 4 f5, winding of relay 4f6 
to battery and as Soon as relay 4 f6 operates, ex 
tends this operating circuit over its inner lower 
contact, conductor 233 through the upper wind 
ing of relay 445 to battery. Since at this time the 
lower winding of relay 445 is energized in a cir 
cuit over conductor 249 and the lower normal 
contacts of relay 298, relay 445 releases causing 
the operation and locking of relay 3 which at 
its upper contact removes ground from conductor 
20. Relay 208 now operates, first establishing a 

locking circuit for transfer relay 46 extending 
from ground on conductor 228, lower alternate 
contacts of relay 28, conductor 233, inner lower 
front Contact and Winding of relay 46 to battery 
and in parallel from conductor 233 through the 
upper Winding of relay 445 to battery, and then 
opens the previously traced locking circuit of relay 
45, which then releases, and the previously 
traced circuit through the lower winding of relay 
445. Relay 445 now releases. 
With relay 3 operated relay 445 now closes 

the previously traced circuit of relay. 9 which 
operates opening the locking circuits of selection 
Control relays 4 and 5, causing the operation 
of all of the selection control relays. f4 to 7, in 
clusive and the operation of relay 8. Relay 
8 upon operating closes four circuits as foll 

2,056,265 
lows: (1) From ground through condenser 258 
of the hundreds register, conductor 288, upper 
contact of relay 46, conductor 239, upper front 
contact of relay 207, conductor 279, winding of 
relay 24 to ground, but without effect since the 
conductor 258 is uncharged; (2) from ground 
through condenser 259, conductor 289, next-to 
upper contact of relay 46, conductor 240, next 
to-upper front contact of relay 207, conductor 
280, winding of relay 25 to ground thus dis 
charging condenser 259 and operating relay 25 
which locks and releases relay 5; (3) from 
ground through condenser 260, conductor 290, 
next-to-inner upper contact of relay 46, con 
ductor 24, upper front contact of relay 208, con 
ductor 28, Winding of relay 26 to ground thus 
discharging condenser 260 and operating relay 
26 which locks and releases relay 6; (4) from 

battery, inner upper contact of relay 46, con 
ductor 242, inner upper front contact of relay 
208, conductor 282, winding of relay 27 to ground 
Operating relay 27 which locks and releases re 
lay 7. Selection control relay 4 is now oper 
ated and relays 5, 6 and 7 are released. 

Relay 9 upon operating also releases relay 
2 which after an interval opens the locking 

circuit of relay 3, the locking circuits of the 
Operated Counting relays and opens the funda 
mental circuit. When counting relay 50 releases 
with relay 3 released, relay 9 releases thus 
closing the locking circuit of selection control 
relay 4 and then opening the operating circuits 
of all of the selection control relays and of relay 

8. Upon the release of relay 8 the operated 
relays f25, 26 and 27 release. Relay if 9 upon 
releasing also reoperates relay f2 which pre 
pares the locking circuits of the counting relays 
and recloses the fundamental circuit preparatory 
to controlling the brush selection movement of 
the final selector. Upon the closure of the fun 
damental circuit stepping relay 23 operates and 
With selection control relay 4 operated, closes 
a circuit from ground over its contact, the upper 
back contacts of relays 7, f6 and 5, the 
upper front contact of relay 4, the back con 
tact of counting relay 3 to battery through the 
winding of relay 4. In the well-known man 
ner as the brush shaft of the final selector is ad 
vanced, successive counting relays are operated 
by the intermittent operation and release of 
stepping relay 23 until relays 30 and 50 op 
erate, at which time the brush Shaft of the final 
selector will have been positioned preparatory to . 
tripping the second brush set. 

Relay 2 upon operating also establishes a 
circuit from ground over its lower contact, upper 
back contact of relay 3, conductor 29, inner 
lower front contact of relay 208 to resistance 227 
thus causing the release of relay 297, relay 208 
remaining locked to ground on conductor 2). 
Relay 207 upon releasing closes the operating 
circuit of transfer relay 206 extending from 
ground on conductor 228 over the lower back 
contact of relay 20, conductor 243, lower front 
contact of relay 46, conductor 44, winding of 
relay 206 to battery. Relay 206 upon operating 
extends the operating ground Over its inner lower 
front contact through the lower Winding of re 
lay 445 to battery and relay 445 now releases to 
cause the operation of relay 3. Relay 3 upon 
operating removes ground from conductor 20 
thus releasing relay 208. Relay 208 upon releas 
ing first establishes a locking circuit for transfer 
relay 206 extending from ground over the lower 
alternate contacts of relay 208, conductor 249, 
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2,056,265 
inner lower front contact and winding of relay 
296 to battery and in parallel to battery through 
the lower winding of relay 445 and then opens the 
locking circuit of transfer relay 46, which now 
releases, and the circuit through the upper Wind 
ing of relay 445. Relay 445 operates and with re 
lay 3 operated establishes the circuit of relay 
A 9 which operates opening the locking circuit of 
Selection Control relay 4 and causing the oper 
ation of all of the selection control relays and of 
relay 8. 
With relay 8 operated four circuits are closed 

as follows: (1) From ground through condenser 
252 of the tens register, upper contact of relay 
236, conductor 248, upper back contact of relay 
267, conductor 279, winding of relay 24 to ground 
Causing the discharge of condenser 262 and the 
Operation of relay 24 which locks and releases 
relay 4; (2) from ground through condenser 
263, next-to-upper contact of relay 206, con 
ductor 223, inner upper back contact of relay 207, 
conductor 289, winding of relay 25 to ground, 
but without effect since condenser 263 is un 
charged; (3) from ground through condenser 
266, next-to-inner upper contact of relay 206, 
conductor 225, upper back contact of relay 208, 
conductor 28, winding of relay 26 to ground 
thus discharging condenser 264 and operating 
relay f26 which locks and releases relay - 6; 
(4) from ground through condenser 265, inner 
upper contact of relay 206, conductor 23, inner 
upper back contact of relay 208, conductor 282, 
Winding of relay 27 to ground, but without effect 
Since condenser 265 is uncharged. Selection 
control relays 5 and 7 are now operated and 
relays 4 and S are released. 

Relay 9 upon operating also releases relay 
2 which after an interval opens the locking 

circuit of relay f3, the locking circuits of the 
Operated counting relays and opens the funda 
mental circuit. Upon the release of counting 
relay 5) and relay 3, relay 9 releases first 
closing a locking circuit for selection control re 
lays 5 and if and then opening the operat 
ing circuits of all of the selection control relays 
and of relay 8. 
the operated relays 24 and 26 release. Relay 

9 also reoperates relay 2 which prepares the 
locking circuits for the counting relays and re 
closes the fundamental circuit preparatory to 
controlling final tens selection. Upon the clo 
Sure of the fundamental circuit, stepping relay 
23 operates and since selection control relays 

| 45 and AT are both operated, closes a circuit 
from ground over its contact, the upper front 
contact of relay 7, the lower back contact of 
counting relay 39, Winding of relay 49 to bat 
tery. As the final Selector advances in its tens 
selection movement, counting relays 49, 39, 
48, 38, 47, 37, 46, 36, -845, 35 operate in 

Succession, relay 35 upon operating extending 
the counting relay operating circuit over the 
upper back contact of relay f6, upper front con 
tact of relay 5, lower back contact of relay 

4, back contact of counting relay 32 to bat 
tery through the Winding of relay 42. Count 
ing relays 42, 32, 4, 3, 40, 3 and 58 
now operate in succession. When relays 30 
and 50 operate the brush shaft of the finalse 
lector will have advanced to trip its second 
brush set and position this set of brushes at the 
beginning of the eighth group. 

Relay 2 upon operating also establishes a 
circuit from ground at its lower contact, upper 
back contact of relay 3, conductor 29, inner 

Upon the release of relay 8 

lower normal contacts and winding of relay 297, 
resistance 227 to battery. Relay 207 operates, 
locks over its inner lower alternate contacts to 
ground on conductor 228, prepares the operat 
ing circuit of relay 28, opens the initial operat- . 
ing circuit of transfer relay 26 and at its lower 
front contact establishes an operating circuit for 
transfer elay 438 extending from ground on 
conductor 228, lower front contact of relay 287, 
conductor 232, lower front contact of relay 206, 
Winding of relay 333 to battery. As soon as re 
lay 608 Operates this operating circuit is extend 
ed. Over its inner lower front contact and con 
ductor 233 through the upper winding of relay 
445 to battery. Since at this time the lower 
Winding of relay 45 is energized in a circuit, 
OVer Conductor 243 and the lower normal con 
tacts of relay 28, relay 435 releases causing the 
operation and locking of relay 3 which at its 
upper contact removes ground from conductor : 
20. Relay 208 now operates first establishing 

a locking circuit for transfer relay 48 extend 
ing from ground on conductor 228, lower alter 
nate contacts of relay 208, conductor 233, inner 
lower front contact and Winding of relay 438 to 
battery and in parallel from conductor 233 
through the upper winding of relay 445 to bat 
tery and then opens the previously traced lock 
ing circuit of relay 208, which then releases, and 
the previously traced circuit, thiotgh the lower 
Winding of relay 445. Relay. É45 now releases. 
With relay 3 operated relay 465 now closes 
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the previously traced circuit of relay 9 which 
operates Opening the locking circuits of Selection 
scontrol relays 5 and and causing the op 
eration of all of the selection control relays and 
the operation of relay 8. Relay 8 upon op 
erating closes four circuits as follows: (1) From 
ground through condenser 409 of the units reg 
ister, upper contact of relay A38, conductor 239, 
upper front contact of relay 29, conductor 279, 
winding of relay 24 to ground, but without effect 
since condenser 43 is uncharged; (2) from 
ground through condenser 494, next-to-upper 
contact of relay 468, conductor 240, next-to 
upper front contact of relay 27, conductor 28, 
winding of relay 25 to ground, but without ef 
fect Since condenser 4 is uncharged; (3) from 
ground through condenser 382, next-to-inner up 
per contact of relay 408, conductor 24, upper 
front contact of relay 208, conductor 28i, winding 
of relay 26 to ground thus discharging corn 
denser 402 and operating relay f 26 which locks 
and releases relay is; (4) from ground through 
condenser 603, inner upper contact of relay 498, 
Conductor 242, inner upper front contact of re 
lay 28, conductor 282, winding of relay 27 to 
grOlind, but without effect Since conderaser 43 
is uncharged. Selection control relays 4, 5 
and are now operated and relay 6 is re 
leased. 

Relay 9 upon operating also releases relay 
! 2 which after an interval opens the locking 
circuit of relay f3, the locking circuits of the 
Operated counting relays and opens the funda 
Inental circuit. When counting relay f 50 re 
leases, relay 9 releases first closing the lock 
ing circuits of relays 4, and f, and then 
opening the operating circuits of all of the se 
lection control relays and of relay 8. Upon 
the release of relay f 8 the operated relay 26 
releases. Relay f 9 upon releasing also reop 
-erates relay if 2 which prepares the locking cir 
cuits of the counting relays and recloses the fun 
damaental circuit. preparatory to controlling the 
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final units selection. Upon the closure of the 
fundamental circuit, stepping relay 23 oper 
ates and with selection control relay 4 op 
erated, closes a circuit from ground Over itS COn 
tact, the upper front contact of relay 7, the 
back contact of counting relay 39 to battery 

In the well-knoWin manner 
the counting relays are operated until upon the 
operation of relay 35 the control circuit is ex 
tended over the front contact of relay 35, the 
upper back contact of relay 6, the upper front 
contact of relay 5, the lower front contact of 
relay 14, the back contact of counting relay 33 
to battery through relay 43. Relay 43 and the 
remaining counting relays, including relays 39 
and 50, now operate in succession at which time 
the tripped brush set of the final Selector Will 
have been positioned on the terminal of the de 
sired line whose number was assumed to be 5678. 

Since the remaining functions of the Sender 
in completing the connection and in restoring 
for use on a subsequent call are performed in the 
usual manner, a description thereof herein is 
deemed unneceSSay. 

Call to manual call indicator Office 
Having now described how the sender and de 

coder function to control the extension of a COI 
nection to a full mechanical office, the extension 
of another type of call, that is to a manual office 
equipped with call indicator equipment, will be 
described. To simplify the description it will be 
assumed that the same number, Chelsea 3-5678, 
is recorded on the condenser registers of the 
sender and that the code designation CH 3 is 
transmitted to the decoder, decoded and regis 
tered on the selection control registers of the 
sender in the manner previously described, but 
that the sender is now informed that the call 
is of the call indicator class. Following the trans 
fer to the sender of complete information for 
controlling the connection, the district and of 
fice selectors are set in the nanner previously de 
scribed thereby routing the connection to the 
Chelsea 3 office now assumed to be a manual ter 
minating Office. 
As previously described at the end of office 

group selection, relay 27 is operated and since 
the call is of the call indicator type, the circuit of 
transfer relay 203 is established from ground on 
conductor 228, lower front contact of relay 257, 
conductor 232, lower contact of transfer relay 
43, conductor $48 to battery through the wind 
ing of transfer relay 203. As soon as relay 203 
operates, relay 445 releases and relay 208 then 
operates first, locking transfer relay 23 over a 
circuit, extending from ground, lower alternate 
contacts of relay 298, conductor 233, inner lower 
contact and winding of relay 203 to battery and in 
parallel through the upper winding of relay 445 to 
battery and then opens the previously traced 
locking circuit of transfer relay 413, which now 
releases, and the previously traced circuit through 
the lower Winding of relay 445. Relay 445 now 
operates, but without effect. 
With transfer relay 293 now operated a circuit 

is established from ground through condenser 250 
of the stations register, upper contact of relay 
203, conductor 239, upper front contact of relay 
207, conductor 239, winding of relay 24, conduc 
tor 5?, inner upper back contact of relay 309 to 
ground thus discharging condenser 250 and op 
erating relay 23 which locks fron battery over 
its front contact to ground at the back contact 
of relay 309. A Second circuit is also established 
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from ground through condenser 25, next-to 
upper contact of relay 293, conductor 249, next-to 
upper front contact of relay 22, conductor 28i, 
winding of relay 25, conductor 52, inner upper 
back contact of relay 3 is to ground thus discharg 
ing condenser 25i and operating relay 25 which 
iocks from battery over its front contact to 
ground at the back contact of relay 3i. 
As soon as the office group selection has been 

completed and the selector has made connection 
with an idle trunk extending to the Wanted 
manual office, the fundamental circuit including 
conductors 2 and 22 is extended to the Sender 
and in the manner fully described in the appli 
cation of R. Raymond, Serial No. 27,340, filed 
June 19, 1935, relays 300 and 39 are operated. 
Relay 302 is a non-biased, condenser timed, polar 
ized relay which closes its front contact, when en 
ergized it one direction, closes itS back contact 
when energized in the opposite direction and 
leaves either contact closed when not energized, 
When current is first passed through its upper 
Winding in either direction its force is neutralized 
by an opposing current through the lower wind 
ing caused by the discharge of the timing con 
denser 34 and its recharge in the opposite Sense. 
When the condenser has been discharged and re 
charged, current ceases to flow in the lower wind 
ing and the upper winding causes the armature 
to move from one contact to the other. The 
alternate back and forth movement of the arma 
ture can be retarded, as desired, by selecting the 
proper capacity for condenser 304 and values for 
iresistances 35 and 30. Both ends of both Wind 
ings are normally connected to battery, the left 
ends in common through resistance 335. The 
right end of the upper Winding is connected over 
the lower front contact of relay 39, resistance 
386, resistance 307 to battery while the right end 
Of the lower Winding is coinected through con 
denser 384, the upper front contact of relay 30, 
through resistance 30 to battery. By shunting 
One or the other battery connection with ground, 
current is caused to fiow through the upper wind 
jing in one direction or in the other and in the 
lower Winding always in the opposing direction. 
With relays 302 and 303 normal, resistance 386 is 
shunted over the back contacts thereof and with 
either relay operated this resistance is intro 
duced in series with the upper winding of relay 
382 to delay the closure of its back contact and to 
thus equalize alternate impulses. 
When relay 3 operates it connects ground to 

the arnature of relay 302 and to the upper arma 
ture of relay 303 thereby connecting ground over 
the back contacts of these armatures in shunt of 
battery through resistance 367. Relay 382 there 
fore closes its front contact extending ground to 
the Winding of relay 333. Since relay 3 3 has not 
Operated the operation of relay 333 is ineffec 
tive to release relay 32 and relays 392 and 303 re 
main operated ready to start pulsing. 
When the Operator assigns the trunk by the 

Operation of her assignment key, relay 33 also 
Operates removing the shunt from battery 
through l'esistance 307 and connecting the upper 
front contact of relay 333 over its inner front con 
tact in Shunt of battery through resistance 305 
thereby Starting relays 302 and 363 to pulsing. 
Relay 32 opens its front contact releasing relay 
303 which closes a circuit which may be traced 
from ground at the front contact of relay 30, 
front contact of relay 3 f3, back contact of relay 
303, inner lower normal contacts and winding of 
relay 39, resistance 3 f to battery and through 
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2,056,265 
the winding of relay 30, resistance 32 to bat 
tery. Relay 309 operates and locks over its inner 
lower alternate contacts to ground at the front 
contact of relay 30i, but the winding of relay 30 
being shunted over its inner lower back contact 
does not operate. When relay 303 next operates 
the shunt around the winding of relay 3f O is 

On the next re 
lease of relay 383 it extends ground over the inner 
lower front contact of relay 30 to resistance 3 
in shunt of the winding of relay 309. Relay 399 
releases, but relay 3f O is held operated over the 
inner lower continuity contacts of relay 309, first 
to the locking ground of relay 309 and then to 
ground over the back contact of relay 303. When 
relay 303 again operates, relay 30 releases. Re 
lays 399 and 30 repeat this cycle of operations 
under the control of relay 393 until the designa 
tion has been completely transmitted. Each com 
plete cycle generates four impulses. 

iRelay 338 operates in parallel with relay 303 
being operated for the odd impulses and released 
for the even impulses and serves to alternately 
coninect ground over conductor 34 and thence 
to the fundamental ring conductor 22 for the 
odd impulses and ground over conductor 35 
and thence to the tip fundamental conductor 2 
for the even impulses. 

During the initial inpulse period in mediately 
following the response of the operator at which 
time relays 303 and 308 are operated and relays 
39 and 320 are released, the tip fundamental 
Conductor 2 is extended through resistance 
3 S, upper back contact of relay 309, conductor 
39 to the back contact of relay 24 and the ring 
fundamental conductor is extended over con 
ductor 3 to ground at the alternate contacts of 
relay 323. It will be recalled that relay 24 was 
operated and locked due to the charged condi 
tion of the stations register condenser 250 and 
that therefore the fundamental loop is not closed 
resulting in a blank impulse. 
With relay 389 operated and relays 308 and 

3) released during the second impulse period, 
the tip fundamental conductor is connected to 
ground at the normal contacts of relay 308 and 
the ring fundamental conductor is extended 
through high resistance 3 8 to battery and in a 
parallel branch through low resistance 37, the 
upper back contact of relay 30, conductor 320 
to the upper back contact of relay f25. It will 
be recalled that relay 25 was operated and 
locked due to the charged condition of Condenser 
25 and that therefore this branch is ineffective. 
Since only the high resistance 38 is included in 
the fundamental loop, a light negative impulse 
is transmitted. Relay 309 upon operating also 
establishes a circuit from ground through the 
stations register condenser 252, next-to-inner 
contact of relay 293, conductor 24, upper front 
contact of relay 208, conductor 28, winding of 
relay 26, conductor f53, inner upper front con 
tact of relay 389 to ground, thus discharging 
condenser .252 and operating relay 26 which 
locks from battery over its front contact to 
ground at the front contact of relay 309. At its 
inner upper back contact relay 309 opens the 
locking circuit of relay 24 which now releases. 
With relays 398, 309 and 30 operated during 

the third impulse period, the ring fundamental 
conductor is connected to ground at the alternate 
contacts of relay 308 and the tip fundamental 
conductor is connected through resistance 36, 
the upper front contact of relay 309, conductor 
32 to the upper back contact of relay 26, but 

mitted. Thus, 
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since relay f26 was operated due to the charged 
condition of Stations register condenser 252 the 
fundamental loop is not closed resulting in a 
blank, impulse. With relay 3f O operated the 
locking circuit of relay 25 is opened at the inner . 
upper back contact of relay 30 and a circuit is 
established from ground through condenser 253, 
inner and upper contact of relay 203, conductor 
242, inner upper front contact of relay 208, con 
ductor 282, winding of relay 2, conductor 54 
to ground at the inner upper front contact of 
relay 30, thus discharging condenser 253 and 
operating relay 27 which locks from battery 
sover its front contact to ground at the front 
: contact of relay 30. 

With relays 308 and 309 released and relay 30 
Operated during the fourth impulse period, the 
tip fundamental conductor is connected to ground 
at the normal contacts of relay 308 and the ring 
fundamental conductor is extended through high 
'esistance 38 to battery and in a parallel branch. 
through low resistance 3 ?, upper front contact 
of relay 30, conductor 322 to the upper back 
contact of relay 27. Since, however, relay 27 
is operated this branch is ineffective and, with 
only high resistance 38 included in the funda 
mental loop, a light negative impulse is trans 

during the first four impulse 
periods a code of two light negative impulses has 
been transmitted to record at the operator's po 
Sition the stations digit Zero. 

During the third impulse period, when relay 
30 operated, a circuit was established from 
ground at its lower front contact over conductors 
323 and 20, the inner lower front contact of 
relay 208 through resistance 227 in shunt of the 
winding of relay. 207 resulting in the release of 
relay 20, relay 208 remaining locked after the 
release of relay 20 over the inner normal Con 
tacts of relay 20, conductors 20 and 323 to 
ground at the front contact of relay 30. Relay 
20 upon releasing establishes a circuit from 
ground on conductor 228, over its lower back 
contact, conductor 243, the lower front contact 
of relay 203 to battery through the winding of 
transfer relay 204. Therefore, when relay 309 
releases during the fourth impulse period, a cir 
cuit is established from ground through con 
denser 254 of the thousands register, upper con 
tact of relay 204, conductor 248, upper back con 
tact of relay 207, conductor 279, winding of relay 
24, conductor 5, inner upper back contact of 

relay 369 to ground causing the discharge of con 
denser 254 and the operation of relay 24 which 
locks from battery over its front contact to 
ground over the back contact of relay 309. At 
its inner front contact relay 399 opens the lock 
ing circuit of relay 26 which releases. 

During the fifth impulse period, with relays 309 
and 30 both released and relay 308 operated, the 
ring fundamental conductor is connected to 
ground over the alternate contacts of relay 308 
and the tip fundamental conductor is extended 
through resistance. 36, upper back contact of 
relay 309, conductor 39 to the back contact of 
relay 24, but since relay f24 is at the time oper 
ated the fundamental loop is not closed result 
ing in a blank impulse. A circuit is also estab 
lished from ground through condenser 255, next 
to-upper contact of relay 204, conductor 223, 
upper inner back contact of relay 207, conductor 
280, winding of relay 25, conductor 52, upper 
inner back contact of relay 30 to ground and 
since condenser 255 is uncharged, relay 25 does 
not operate. With relay 30 released, ground is 
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renoved from conductor 323 resulting in the re 
lease of relay 208. Relay 208 upon releasing, 
first establishes a locking circuit for transfer re 
lay 284 extending from ground over the lower 
alternate contacts of relay 208, conductor 249, 
inner lower front contact and Winding of relay 
284 to battery and then opens the locking circuit 
of transfer relay 203 which now releases. With 
relay 33 released the locking circuit of relay 27 
is opened and relay f2 releases. 
During the sixth impulse period, with relay 399 

operated and relays 308 and 30 released, the 
tip fundamental conductor is connected to 
ground at the normal contacts of relay 308 and 
the ring fundamental conductor is extended 
through high resistance 38 to battery and in a 
parallel branch through low resistance 37, upper 
back contact of relay 30, conductor 320, back 
contact of relay 25 to battery. Since both re 
sistances 3 and 38 are connected in parallel 
into the fundamental loop a heavy negative in 
pulse is transmitted. Relay 309 upon operating 
also establishes a circuit from ground through 
condenser 256, next-to-inner upper contact of 
relay 204, conductor 225, upper back contact of 
relay 208, conductor 28, winding of relay 26, 
conductor 53, inner upper front contact of re 
lay 309 to ground resulting in the discharge of 
condenser 256 and the operation of relay 26 
which locks from battery over its front contact 
to ground over the front contact of relay 309. 
Relay 309 operated, opens the locking circuit of 
relay 23 which releases. 

During the seventh impulse period, With re 
lays 308, 309 and 30 operated the ring funda 
mental conductor is connected to ground at the 
alternate contacts of relay 308 and the tip funda 
mental conductor is connected through resist 
ance 36, the upper front contact of relay 309, 
conductor 32 to the upper back contact of relay 
| 26, but since relay 26 is operated the funda 
mental loop is not closed resulting in a blank 
impulse. With relay 30 operated a circuit is 
established from ground through condenser 25, 
inner upper contact of relay 204, conductor 23?, 
inner upper back contact of relay 208, conduc 
tor 282, winding of relay 27, conductor 54 to 
ground at the inner upper front contact of relay 
3 8, but since condenser 257 is uncharged this 
circuit is ineffective. At its lower front contact 
relay 3i) connects ground to conductor 323 re 
sulting in the operation and locking of relay 201 
and the preparation of the operating circuit of 
relay 208. Upon closing its lower front contact 
relay 27 establishes the operating circuit of 
transfer relay 265 extending from ground on Con 
ductor 228, lower front contact of relay 20, con 
ductor 232, lower front contact of relay 204 to 
battery through the winding of relay 205. 
With relays 388 and 309 released and relay 

30 operated during the eighth impulse period, 
the tip fundamental conductor is connected to 
ground at the normal contacts of relay 308 and 
the ring fundamental conductor is extended 
through high resistance 38 to battery and in a 
parallel branch through low resistance 37, upper 
front contact of relay 31, conductor 322 over 
the upper back contact of relay 27, which is 
not operated, to battery. Since both resistances 
37 and 38 are connected in parallel into the 
fundamental loop, a heavy negative impulse is 
transmitted. Thus during the Second four im 
pulse periods a code of two heavy negative im 
pulses has been transmitted to record at the op 
erator's position the thousands digit 5. With re 
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lay 309 released, the locking circuit of relay 26 
is Opened at the inner upper front contact of 
relay 399 releasing relay 26, and a circuit is es 
tablished from ground through condenser 258 of 
the hundreds register, upper contact of relay 205, 
Conductor 239, upper front contact of relay 20, 
conductor 279, winding of relay 24, conductor 
5, inner upper back contact of relay 399 to 
ground, but since condenser 258 is uncharged this 
circuit is ineffective. 
During the ninth impulse period, with relays 

309 and 30 both released and relay 308 operated, 
the ring fundamental conductor is connected to 
ground over the alternate contacts of relay 308 
and the tip fundamental conductor is extended 
through resistance 36, upper back contact of re 
lay 309, conductor 39, over the back contact of 
relay. 24 to battery - thus completing the funda 
mental loop to transmit a positive impulse. The 
release of relay 3C closes a circuit from ground 
through Condenser .259, next-to-upper contact of 
relay 205, conductor 249, inner upper front con 
tact of relay 20, conductor 280, winding of relay 
25, conductor 52, inner upper back contact of 
relay 30 to ground thus discharging condenser 
259 and operating relay 25 which locks from 
battery over its front contact to ground over the 
inner upper back contact of relay 39. At its 
lower contact relay 30 removes ground from 
conductor 223 whereupon relay 208 operates, first 
establishing the locking circuit to transfer relay 
205 and then opening the locking circuit of trans 
fer relay 204 which now releases. 

During the tenth impulse period, with relay 
309 operated and relays 308 and 30 released, 3 
the tip fundamental conductor is connected to 
ground at the normal contacts of relay 38 and 
the ring fundamental conductor is extended 
through high resistance 38 to battery and in a 
parallel branch through low resistance 3: , up 
per back contact of relay 30, conductor 32 to 
the back contact of relay 25, but since relay 25 
is operated this branch is not completed and, 
with only high resistance 38 included in the 
fundamental loop, a light negative impulse is 4t 
transmitted. Relay 399 upon operating estab 
lishes a circuit from ground through condenser 
260, next-to-inner upper contact of relay 205, 
conductor 24, upper front contact of relay 293, 
conductor 28, winding of relay 26, conductor 
53, inner upper front contact of relay 309 to 
ground resulting in the discharge of condenser 
260 and the operation of relay 26 which locks 
from battery over its front contact to ground 
over the front contact of relay 309. 
During the eleventh impulse period With re 

lays 308, 309 and 30 operated, the ring funda 
mental conductor is connected to ground at the 
alternate contacts of relay 308 and the tip funda 
mental conductor is connected through resistance 
36, the upper front contact of relay 399, con 
ductor 32 to the back contact of relay 26, but 
since relay 26 is operated the fundamental loop 
is not closed resulting in a blank impulse. With 
relay 30 operated the locking circuit of relay 
f 25 is opened at its inner upper back contact thus 
releasing relay f 25 and a circuit is established 
from ground through condenser 26, inner upper 
contact of relay 205, conductor 242, inner upper 
front contact of relay 208, conductor 282, wind 
ing of relay 27, conductor 54, inner upper front 
contact of relay 30 to ground, but without effect 
since condenser 25 is uncharged. Relay 36 
also connects ground to conductor 323 causing 
the release of relay 207 which closes the op 
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2,056,265 
erating circuit of transfer relay 206 extending 
from ground on conductor 228, lower back con 
tact of relay 27, conductor 243, lower front con 
tact of relay 205 to battery through the winding 
of relay 26. 
With relays 388 and 339 released and relay 

3) Operated during the twelfth impulse period, 
the tip fundamental conductor is connected to 
ground at the normal contacts of relay 398 and 
the ring fundamental conductor is extended 
through high resistance 38 to battery and in a 
parallel branch through low resistance 3 ?, up 
per front contact of relay 3 ? (), conductor 322, 
back contact of relay 2 to battery. Thus both 
resistances 3 and 3 8 are introduced in paral 
lel into the fundamental loop resulting in the 
transmission of a heavy negative impulse. Thus, 
during the third four impulse periods a code of 
a positive, a light negative and a heavy negative 
impulse has been transmitted to record at the 
operator's position the hundreds digit 6. With 
relay 39 released the locking circuit of relay 
a 26 is opened thus releasing relay 28, and a cir 
cuit is extended from ground through condenser 
262 of the tens register, upper contact of relay 
206, conductor 248, upper back contact of relay 
207, conductor 29, winding of relay 24, con 
ductor 5 , inner upper back contact of relay 
339 to ground causing the discharge Of the COn 
denser 262 and the operation of relay 24 which 
locks from battery over its front contact to 
ground at the back contact of relay 309. 
During the thirteenth impulse period, with re 

lays 389 and 3 both released and relay 308 op 
erated, the ring fundamental conductor is Con 
nected to ground over the alternate contacts of 
relay 398 and the tip fundamental conductor is 
extended through resistance 36, upper back con 
tact of relay 389, conductor 3 9 to the back Con 
tact of relay 24, but since relay 24 is operated 
the fundamental loop is not closed resulting in 
a blank impulse. A circuit is also established 
from ground through condenser 263, next-to 
upper contact of relay 206, conductor 223, inner 
upper back contact of relay 27, conductor 280, 
winding of relay 25, conductor 52, upper in 
ner back contact of relay 30 to ground, but Since 
condenser 263 is uncharged, relay 25 does not 
operate. With relay 3G released ground is re 
noved from conductor 323 resulting in the re 
lease of relay 298 which first establishes a lock 
ing circuit for transfer relay 296 extending from 
ground over the lower alternate contacts of re 
lay 288, conductor 249, inner lower front con 
tact and winding of relay 296 to battery and 
then opens the locking circuit of transfer relay 
25 Which releases. 

During the fourteenth impulse period, with re 
lay 39 operated and relays 38 and 3) released, 
the tip fundamental conductor is connected to 
ground at the normal contacts of relay 308 and 
the ring fundamental conductor is extended 
through the high resistance 3 8 to battery and 
in a parallel branch through low resistance 3, 
upper back contact of relay 30, conductor 320, 
back contact of relay 25 to battery. With both 
resistances 3 and 38 connected in parallel 
into the fundamental loop a heavy negative in 
pulse is transmitted. Relay 309 upon operating 
opens the locking circuit of relay 24 which re 
leases and establishes a circuit from ground 
through condenser 264, next-to-inner upper con 
tact of relay 26, conductor 225, upper back con 
tact of relay 208, conductor 28, winding of re 
lay 26, conductor 53, inner upper front con 
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tact of relay 309 to ground resulting in the dis 
charge of condenser 264 and the Operation of 
relay 26 which locks from battery over its front 
contact to ground over the front contact of re 
lay 309. 

During the fifteenth impulse period, With relays 
308, 399 and 3 0 operated, the ring fundamental 
conductor is connected to ground at the alternate 
contacts of relay 308 and the fundamental tip 
conductor is connected through resistance 36, 
upper front contact of relay 389, conductor 32 
to the upper back contact of relay 26, but since 
relay 26 is operated the fundamental loop is not 
closed resulting in a blank impulse. With relay 
30 operated a circuit is established from ground 
through condenser 265, inner upper contact of 
relay 23, inner upper back contact of relay 208, 
conductor 282, winding of relay 27, conductor 
54 to ground at the inner upper front contact 

of relay 3 fo, but since condenser 265 is uncharged 
this circuit is ineffective. At its lower front con 
tact relay 30 connects ground to conductor 323 
resulting in the operation and locking of relay 
207 and the preparation of the locking circuit of 
relay 28. Upon closing its lower front contact 
relay 27 establishes the operating circuit of 
transfer relay 408 extending from ground on 
conductor 228, lower front contact of relay 20, 
conductor 232, lower front contact of relay 255 
to battery through the winding of relay 428. 
With relays 308 and 369 released and relay 30 

operated during the sixteenth impulse period, the 
tip fundamental conductor is connected to ground 
at the normal contacts of relay 388 and the ring 
fundamental conductor is extended through 
high resistance 38 to battery and in a parallel 
branch through low resistance 37, the upper 
front contact of relay 30, conductor 322, the 
back contact of relay 27 to battery. Since both 
resistances 37 and 38 are connected in parallel 
into the fundamental loop a heavy negative im 
pulse is transmitted. Thus, during the fourth 
four impulse periods a code of tWO heavy nega 
tive impulses has been transmitted to record 
at the operator's position the tens digit 7. With 
relay 39 released the locking circuit of relay 
26 is opened at the inner upper front contact 

of relay 399 thus releasing relay 26, and a cir 
cuit, is established from ground through Condenser 
400 of the units register, upper contact of re 
lay 408, conductor 239, upper front contact of 
relay 207, conductor 29, winding of relay 24, 
conductor 5, inner upper back contact of re 
lay 309 to ground, but since condenser 490 is 
uncharged this circuit is ineffective. 
During the seventeenth impulse period, with 

relays 309 and 3 ?o both released and relay 308 
operated, the ring fundamental conductor is con 
nected to ground over the alternate contacts of 
relay 308 and the tip fundamental conductor is 
extended through resistance 36, upper back Con 
tact of relay 309, conductor 39, back contact of 
relay 24 to battery thus completing the funda 
mental loop to transmit a positive impulse. The 
release of relay 3? O closes a circuit from ground 
through condenser 40, next-to-upper contact of 
relay 408, conductor 240, inner upper front con 
tact of relay 207, conductor 280, winding of relay 
25, conductor 52, inner upper back contact of 

relay 30 to ground, but without effect since con 
denser 40 f is uncharged. At its lower contact re 
lay 30 removes ground from conductor 323 
whereupon relay 208 operates first establishing 
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then opening the locking circuit of transfer relay 
206 which then releases. 

During the eighteenth impulse, with relay 309 
operated and relays 308 and 30 released, the tip 
fundamental conductor is connected to ground at 
the normal contacts of relay 388 and the ring 
fundamental conductor is extended through high 
resistance 38 to battery and in a parallel branch 
through low resistance 37, upper back contact 
of relay 30, conductor 320, back contact of 
relay 25 to battery. Since both resistances 37 
and 38 are connected in parallel into the funda 
mental loop a heavy negative impulse is trans 
mitted. Relay 309 upon operating establishes a 
circuit from ground through condenser 402, next 
to-inner upper contact of relay 408, conductor 
24, upper front contact of relay 208, conductor 
28, winding of relay 26, conductor 53, inner 
upper front contact of relay 309 to ground result 
ing in the discharge of condenser 402 and the 
operation of relay 26 which locks from battery 
over its front contact to ground over the front 
contact of relay 309. 

During the nineteenth impulse period, with re 
lays 308, 309 and 30 operated the ring funda 
mental conductor is connected to ground at the 
alternate contacts of relay 308 and the funda 
mental tip conductor is extended through re 
sistance 36, the upper front contact of relay 309, 
conductor 32 to the back contact of relay 26, 
but since relay 26 is operated the fundamental 
loop is not closed resulting in a blank impulse. 
With relay 3f O operated a circuit is established 
from ground through condenser 43, inner upper 
contact of relay 408, conductor 242, inner upper 
front contact of relay 208, conductor 282, Wind 
ing of relay 27, conductor 54, inner upper front 
contact of relay 30 to ground, but without effect 
since condenser 403 is uncharged. 
With relays 308 and 309 released and relay 30 

operated during the twentieth impulse period, the 
tip fundamental conductor is connected to 
ground over the normal contacts of relay 308 and 
the ring fundamental conductor is extended 
through high resistance 38 to battery and in a 
parallel branch through low resistance 31, up 
per front contact of relay 3 fo, conductor 322, back 
contact of relay 27 to battery. Thus, both re 
sistances 37 and 38 are included in parallel 
in the fundamental loop resulting in the trans 
mission of a heavy negative impulse. Thus, dur 
ing the fifth four impulse periods a code of a 
positive and two heavy negative impulses is trans 
mitted to record the units digit 8 at the operator's 
position. 
The entire line designation has now been trans 

mitted to the manual office and recorded on the 
operator's call indicator equipment. The con 
nection is then completed and the Sender dis 
missed in the usual manner. Had it been neces 
sary to extend the connection through a manual 
tandem office to a terminating manual Office thcn 
the codes of impulses transmitted would have 
also included codes of impulses as determined by 
the charged or uncharged condition of the con 
densers of 'A', 'B' and 'C' office code registers. 
What is claimed is: 
1. In a signaling system, means responsive to 

series of incoming impulses, a plurality of groups 
of condensers, means controlled by said respon 
sive means for Selectively placing the condensers 
of successive groups in a charged or luncharged 
condition in response to successive Series of in 
pulses to register said series of impulses. 

2. In a signaling System, means responsive to 
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Series of incoming impulses, a plurality of groups 
of Condensers, means controlled by said respon 
Sive means in response to successive series of 
impulses to select Successive groups of said con 
densers and further means controlled by said re 
Sponsive means for Selectively placing the con 
densers of each selected group in a charged or 
uncharged condition to register said series of 
impulses. 

3. In a Signaling System, means responsive to 
Series of incoming impulses, a plurality of groups 
of Condensers, a relay individual to each group 
of Condensers, means controlled by said respon 
Sive means in response to Successive series of 
impulses to Successively operate said relays to 
Select Said groups of condensers, and further 
means controlled by said responsive means for 
Selectively placing the condensers of each se 
lected group in a charged or uncharged condition 
to register Said Series of impulses. 

4. In a Signaling System, means responsive to 
Series of incoming impulses, a plurality of groups 
Of condenSerS, means controlled by Said respon 
Sive means for selectively placing the condensers 
of Successive groups in a charged or uncharged 
condition in response to successive series of in 
pulses to register said series of impulses, a group 
of relays, means for Successively associating said 
groups of condensers With Said group of relays, 
and means operative upon the association of Said 
relays With a group of condensers for selectively 
Operating Said relays by the discharge of the 
charged condensers of Said group. 

5. In a telephone system, means responsive to 
Series of incoming impulses, a plurality of groups 
of CondenSers, means controlled by said respon 
Sive means for selectively placing the condensers 
of successive groups in a charged or uncharged 
condition in response to Successive series of in 
pulses to register said Series of impulses, a group 
of relays, means for successively associating said 
groups of condensers with said group of relays 
Whereby upon the association of Said relays with 
each group of condensers said relays are selec 
tively operated by the discharge of the charged 
condensers of Said group, and selection control 
ling means controlled by Said relays. 

6. In a telephone system, means responsive to 
series of incoming impulses, a plurality of groups 
of condensers, means controlled by said respon 
sive means for selectively placing the condensers 
of successive groups in a charged or uncharged 
condition in response to Successive series of in 
pulses to register said Series of impulses, a group 
of relayS, means for Successively associating said 
groups of condensers With Said group of relays 
whereby upon the aSSociation of said relays 
With each group of condensers said relays are 
Selectively operated by the discharge of the 
charged condensers of said group, and impulse 
transmitting means controlled by said relays. 

7. In a telephone System, a plurality of groups 
of condensers, means for selectively placing the 
condensers of each group in a charged or un 
charged condition to register information for 
controlling the extension of telephone connec 
tions, a group of relays, means for successively 
associating Said groups of condensers with said 
group of relayS whereby upon the association of 
said relays With each group of condensers said 
relays are Selectively operated by the discharge 
of the charged condensers of said group, and 
selection controlling means controlled by said 
relayS. 

8. In a telephone system, means responsive to 
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2,056,265 
series of incoming impulses, a first plurality of 
groups of condensers, means controlled by Said 
responsive means for selectively placing the con 
densers of successive groups in a charged or 
uncharged condition in response to successive ser 
ries of impulses to register said series of im 
pulses, a second plurality of groups of Con 
densers, means for Selectively placing the con 
densers of each of said latter group in a charged 
or uncharged condition to register information 
for controlling the extension of telephone Con 
nections, a group of relays, means for Succes 
sively associating said latter groups of condensers 
and certain of said first groups of condensers in 
a definite Order With Said group of relays Where 
by upon the association of said relays. With each 
group of condensers said relays are selectively 
operated by the discharge of the charged Con 
densers of said group, and selection controlling 
means controlled by Said relayS. - 

9. In a telephone system, means responsive to 
series of incoming impulses, a first plurality of 
groups of condensers, means controlled by Said 
responsive means for selectively placing the con 
densers of successive groups in a charged or un 
charged condition in response to successive se 
ries of impulses to register said series of impulses, 
a second plurality of groups of condensers, means 
for selectively placing the condensers of each of 
said latter groups in a charged or uncharged 
condition to register information for controlling 
the extension of telephone connections, a group 
of relays, means for successively associating Said 
latter groups of condensers and certain of Said 
first groups of condensers in a definite order with 
said group of relays whereby upon the association 
of said relays with each group of condensers said 
relays are selectively operated by the discharge 
of the charged condensers of said group, and Se 
lection controlling and impulse transmitting 
means controlled by said relayS. 

10. In a telephone system, a Sender including 
means responsive to series of incoming impulses, 
a first plurality of groups of condensers, means 
controlled by said responsive means for selective 
ly placing the condensers of successive groups in 
a charged or uncharged conditions in response to 
successive series of impulses to register the office 
code and numerical digits of telephone designa 
tions, and a second plurality of groups of con 
densers, a decoder, means for associating said 
decoder with said sender, relay registers in Said 
decoder selectively operative upon the associa 
tion of said decoder with said sender by the 
charged or uncharged condition of the condensers 
of the groups upon which the office code digits 
are registered, translating means operable by Said 
relay registers, and means controlled by Said 
translating means for selectively placing the Con 
densers of Said Second plurality of groups in a 
charged or uncharged condition to register trans 
lated designations. 

11. In a telephone system, a Sender including 
means responsive to series of incoming impulses, 
a first plurality of groups of condensers, means 
controlled by said responsive means for selec 
tively placing the condensers of successive groups 
in a charged or luncharged condition in response 
to successive series of impulses to register the office 
code and numerical digits of telephone designa 
tions, and a second plurality of groups of con 
densers, a decoder, means for aSSociating said 
decoder with said sender, relay registers in said 
decoder selectively operable upon the associa 
tion of said decoder with Said sender by the 

2. 
charged or discharged condition of the condensers. 
of the groups upon which the office code digits are 
registered, translating means operable by said re 
lay registers, means controlled by said translat 
ing means for selectively placing the condensers 
of said second plurality of groups in a charged or 
uncharged condition to register translated in 
formation, and means Successively controlled by 
groups of condensers of the first and second 
groups for controlling the establishment of con 
nectionS. 

12. In a telephone system, a sender including 
means responsive to series of incoming impulses, 
a first plurality of groups of condensers, means 
Controlled by said responsive means for selectively 
placing the condensers of successive groups in a 
charged or uncharged condition in response to 
Successive Series of impulses to register the office 
code and numerical digits of telephone designa 
tions, and a second plurality of groups of condens 
erS, a deCOder, means for a SSociating said decoder 
with said sender, relay registers in said decoder 
Selectively operable upon the association of said 
decoder with said sender by the charged or dis 
charged condition of the condensers of the groups 
upon which the office code digits are registered, 
translating means operable by said relay regis 
ters, means controlled by said translating means 
for selectively placing the condensers of said sec 
Ond plurality of groups in a charged or uncharged 
condition to register translated information, a 
group of Selection controlling relays in said send 
er, means for Successively associating said sec 
Ond groups of condensers and certain of said first 
groups of condensers upon which the numerical 
digits are registered in a definite order with said 
Selection controlling relays whereby upon the as 
Sociation of said relays with each group of con 
densers said relays are selectively operated by the 
discharge of the condensers of said groups, and 
selection controlling means controlled by said lat 
ter relays. 

13. In a telephone system, a sender including 
Ineans responsive to series of incoming impulses, 
a first plurality of groups of condensers, means 
controlled by said responsive means for selectively 
placing the condensers of successive groups in a 
Charged or uncharged condition in response to 
Successive Series of impulses to register the Office 
code and numerical digits of telephone designa 
tions, and a Second plurality of groups of con 
densers, a decoder, means for associating said 
decoder with said Sender, relay registers in said 
decoder selectively operable upon the association 
of said decoder with Said Sender by the charged or 
uncharged condition of the condensers of the 
group upon which the office code digits are reg 
istered, translating means operable by said relay 
registers, means controlled by Said translating 
means for selectively placing the condensers of 
Said second plurality of groups in a charged or 
uncharged condition to register translated infor 
mation, a group of selection controlling relays in 
Said sender, means for successively associating 
said second groups of condensers and certain of 
said first groups of condensers in a definite order 
With said Selection controlling relays whereby 
upon the association of said relays With each 
group of condensers said relays are selectively 
operated by the discharge of the condensers of 
said group, and selection controlling means and 
impulsing means controlled by said latter relays. 

14. In a telephone system, a Sender including 
means responsive to series of incoming impulses, 
a plurality of groups of condensers, means con 
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trolled by said responsive means for Selectively 
placing the condensers of Successive groups in a 
charged or uncharged condition in response to 
successive series of impulses to register the Office 
code digits of telephone designations, a decoder, 
a plurality of groups of receiving relays in Said 
decoder, means for establishing a receiving path 
from each condenser to each group of relays re 
spectively whereby said relays are operative, and 
means controlled by said relays for determining if 
said receiving paths are all in operative condition. 

15. In a telephone System, a Sender including 
means responsive to Series of incoming impulses, 
a plurality of groups of condensers, means con 
trolled by said responsive means for Selectively 
placing the condensers of successive groups in a 
charged or luncharged condition in response to 
Successive series of impulses to register the office 
code digits of telephone designations, a decoder, 
a plurality of groups of receiving relays in said 
decoder each comprising two oppositely polarized 
relayS, means for establishing a receiving path 
from each condenser to each group of relays re 
spectively whereby one or the other of said relays 
will be operative in accordance with the charged 
or uncharged condition of the associated con 
denser, and means controlled by said relays for 
determining if Said receiving paths and con 
densers are in an Operative condition. 

16. In a telephone system, a sender including a 
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plurality of groups of Condensers, a decoder, a 
plurality of checking relays in said decoder, means 
for establishing a transmitting path from each 
relay to each condenser respectively whereby said 
relays are operative, and means controlled by Said 
relays for determining if said transmitting paths 
and said condensers are in operative condition. 

17. In a telephone System, a Sender including 
means responsive to series of incoming impulses, 
a first plurality of groups of condensers, means 
controlled by said responsive means for selec 
tively placing the condensers of Successive groups 
in a charged or uncharged condition in response 
to successive series of impulses to register the 
office code digits of telephone designations, and 
a second plurality of groups of condensers, a de 
coder, a plurality of groups of receiving relays, 
and a plurality of checking relays in Said de 
Coder, means for associating said decoder with 
said sender thereby establishing a receiving path 
from each condenser of Said first group to each 
group of receiving relays respectively, and a trans 
mitting path from each checking relay to each 
condenser of said Second group respectively 
whereby said receiving and checking relays are 
operative, and means controlled by said relays 
for determining if Said receiving and transmitting 
paths are all in an operative condition. 

CHARLES E. GERMANTON. 
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