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The present invention is directed to automatic 
or machine Switching telephone systems; more 
particularly to Systems of the stated general 
type which contemplate directively progressing 
a Call froin a calling station, through the agency 
of a So-called finger-hole dial calling device, to 
a called Station, wherein mechanism is inter 
posed, the purpose of which is to receive and 
Store the directive impulses sent from the calling 
Station, and re-Send then self-controlled, ef 
fective to link the connection from the calling 
to the called station. 

Devices of the present invention are applicable 
to variations of the stated system, and in fact, 
to automatic or machine switching systems 
Wherein intermediate storing of directive in 
pulses is not effected, but where the SWitching 
inlechanism is directly controlled from the call 
ing Station. 
The present invention contemplates that, de 

pending upon the destination of the call from 
any calling station, the directive impulses em 
ployed will be effective to setting up the connec 
tion positively, or Setting up the connection 
through a storing of all or only certain of the di 
rective impulses. 
the linking mechanism units will be positively op 
erated; in other calls, part of the linking mech 
anism units will be positively operated, and part 
indirectly operated through the storage of the im 
pulseS received from the calling station and the 
automatically initiated sending of the stored in. 
pulses, and in other calls the linking mechanism 
units will be wholly operated indirectly from the 
Stored inpulses. In determining the method of 
completing calls to the various lines when organ 
izing the Systein, in view of the last foregoing 
Statements, considerations, such as the location 
Of the called line with respect to the calling sta 
tion, With reference to the “office' or ten-thous 
and giroup Wherein the concerned lines terminate 
Or lead fron, are taken into account. 
Where the calling and the called lines are 

tributary to the Same ten-thousand group, for 
eX&imple, the calling party may be given an al 
ternative calling nuisaber or digit train which 
Will not only require a fewer number of digit, 
Series to be sent, but which will operate to apply 
the inpulses (constituting the digits) directly to 
the linking Inechanism without storing. Again, 
Whare the called line is located in a different ten 
thousand group frcm the one containing the call 
ing line, the latter Said method will apply, where 
in inter-office trunks will be employed in lieu 
of local trunkS. Moreover, the invention con 

That is to say, in certain calls 

1922. Serial No. 595,832 
(C. 179-18) 

templates that the said alternative calling num- ; : 
ber inay be effective to setting up a condition in 
the Storing mechanism whereby a greater num 
ber of digit Series are re-sent than have been sent 
from the calling station. In the latter case, the 
storing mechanism interprets one or more digit 
Series into a larger nuimber of digit series, effec 
tive to the linking elements employed in ex 
tending the cal. 

In carrying out the invention in the exampled 
Organization chosen to elucidate it, the calling 

CC: 

line leads to a line Switch of the well known 
primary type. The latter Switch, in common with 
Other line SWitches has access to a plu 
rality of secondary line switches of the present 
invention, there being fewer secondary line 
SWitcheS thail prinary line Switches. The traf 
fic from calling lines is thus converged to a real 
tively Small number of trunks leading to the Sec 
Ondary line Switches. The latter stated plan, 
in general, is not new. However, the Secondary 
line Switch of the present invention, is novel, so 
far as I am aware, in that it has two sets of 
Wipers, which Will be referred to as primary and 
Secondary wiper sets. Each said set of Wipers 
has access to a Specific group of trunks leading 
to corresponding groups of selectors. When the 
Call is initiated, the primary line Switch of the 
calling line will function in the well known man 
ner to seize a trunk leading to the secondary line 
SWitch of the present invention. The latter said 
switch will forth with seize, if its primary wiper 
Set is resting upon bank contacts corresponding 
to an idle first selector, or it will hunt and seize 
an idle first Selector. This functioning of the 
secondary line Switch is generally similar to the 
functioning of the primary line Switch, or of Sec 
ondary line switches which are well known. 
The trunks leading to the first selectors ac 

cessible to the primary wiper sets of the secondary 
line Switches are aiso Selectively accessible to 
finder switches, each finder switch correspond 
ing to a companion, interlinked imechanism for 
receiving, storing and re-Sending directive in 
pulses in series constituting digits of called 
Numbers, having in mind that the re-Sent im 
pulses may be interpreted from received Series 
differing as to ruinber of impulses in each Series, 
and also differing as to the number of Series 
re-sent with respect to the number of series re 
ceived from the calling station. When a trunk 
is seized by a secondary line SWitch, a relay is 
Gperated which causes the first available find 
er switch to forthwith hunt for and seize the 
concerned trunk, in a manner generally similar 
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2 
to the operation of finder switches in well known 
systems wherein finder Switches seize calling Sub 
scriber lines responsive to a line relay thereof 
actuating. A tone (which will be terned a dai 
ing tone), is applied audible to the calling party, 
when the finder Switch has seized the trunk, pro 
viding the companion equipments are then ready 
to receive directive impulses which constitute 
the listed, or the referred-to alternative calling 
number corresponding to the called line; the 
latter in view of what switching center the call 
ing line leads into, as will appear, presently. 

Coincident with setting up a condition in the 
storing mechanism companion to the finder 
switch, responsive to the sending of the first 
digit series, the first selector Will also operate re 
sponsive to the said first digit series whereby its 
wipers will be stepped up into alignment With the 
level indexed by the said first digit Series Sent. 
If the said first digit series sent, and Wiich is 
that of the nominal first digit of the called num 
ber or its prefix, is the actual first digit 
of the effective calling number, the Selector Will 
rotate-in at the level attained and hunt for the 
first idle trunk leading to the successive linking 
switch. It will appear, presently, that the lat 
ter said Switch may be in any of a plurality of 
numerical orders, depending updin what the first 
digit is. That is, the call may be destined to a 
called line requiring the sending of a train of SeV 
en digit series, or it may be destined to a called 
line requiring the sending of a train of but five 
digit series. In the latter case, as Will appear 
presently, the called line may be reached by 
the calling party effectuating a train of Seveia 
digit series, alternatively, or in other Words, Sendi 
ing two distinct digit trains from a specific cail 
ing line may, for example, be effective to Set 
ting up a condition in the storing nechanisii. 
specific to each digit train sent, but resultant to 
progress the call to the same called line. Thus, 
two-distinctively different set-up conditions in the 
storing mechanism may actually constitute Sim 
ilar stored conditions. - 

i 

An object of the said alternative calling num 
bers referring to the Saine called line from a 
specific calling station, and also other certain 
stations of the system, possibly, is to enable 
five pulls of the finger-hole calling device dial 
to effectuate a complete connection, in lieu of 
requiring seven, where the nominal capacity and 
organization of the exchange system contenth 
plates seven numerical orders of digits. Where 
seven numerical orders are employed, the first 
three thereof may refer to the first three ietters 
of exchange office name prefixes. These letters 
correspond to and are the equivalent of digits, 
since letters and digits will appear as Separate 
designations of the Sarine finger-hole on the dial 
calling device, used by general Subscribers, and 
on keys of pre-setting devices, where Switch 
board operators are concerned as the calling 
party. The letters are employed for psychologi 
cal reasons, since a number inade up of Seven 
digits would be difficult to retain in the mind, 
and would therefore lead to annoyance due to 
transposing digits. Finger-hole calling devices 
having auxiliary letter designations to the nu 
merical designations of the finger-holes have 
been used heretofore, and are well known. How 
ever, the present invention contemplates Sup 
plementing the latter referred to method with a 
name or office prefix With regard to certain inger 
holes, so in the event a call is to be made to 
the ten-thousand group corresponding to the in 

1,945,467 
digated name, the corresponding finger-hole may 
be pulled, followed by the last four digits of the 
Wanted line number. The latter will mean that 
five pulls of the dial will transmit the complete 
call, though the nominal organization of the 
system contemplates seven pulls of the dial, and 
that the latter number may be alternatively en 
picyed in the latter exampled call, by pulling the 
dial three times with reference to lettered holes 
in lieu of one time with reference to the Said 
named hole. The named hole may also be in 
dicated by a letter or letters, and it would, in 
any event, be indicated by a numeral. Thus, the 
narned hole may be designated by two Supple 
mental letters and a numeral; four designations 
having the same nunnerical Value. 
With regard to the name designations on the 

dial, it will appear, presently, that the dials of 
the diferent ten-thousand groups may have dif 
ferent names at the same numerical position. 
Moreover, this difference Inay refer to divisions 
of the same ten-thousand group. Thus, a, certain 
prefix name, such as “Main”, for example, may 
be placed radial with the '2' hole of the dial 
with relation to a certain ten-thousand group 
of Subscribers' telephones, while with relation to 
another said group, the prefix name “Central', 
for exampie, may be placed radial with the '2' 
hole. The pulling of '2' in one case will trunk 
the initiated call to the “Main' ten-thousand 
district, and to the “Central” ten-thousand dis 
trict in the other. The last four digits of the 
listed number will be sent to complete its trans 
mission bearing in mind that the '2' sent may, 
in each said instance, cause the storing mecha 
nism to interpret the said '2' into one or more 
predetermined digits, and transmit them, or the 
said '2' may be directly effective (irrespective 
of the storing mechanism) to extend the ini 
tiated call to the point contemplated, as if the 
listed first three pulls had been sent in lieu 
thereof. It Will appear, presently, that the loca 
tion of each office district, and the traffic and 
other factors, will determine by what method an 
initiated call will be extended responsive to the . 
calling dia, whether the listed or the alternative 
calling number (if an alternative calling number 
is provided for), is sent by the calling party. 

In a large exchange, such as would require 
Seven-digit numbers, ten-thousand or other line- 2: 
group units, will be centered in various parts of 
the exchange territory, as determined from 
economic and other well known considera 
tions. Direct and indirect (tanderned) trunk 
lines will serve as links in connections be 
tween calling and called lines which do not be 
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long to the sane said line group. One or more 
of the first digits of the listed calling number of 
a called line are representative of the trunkline 
links. 
assumed to comprise ten thousand lines each, 
the first three digits of the seven will be effective 
to progress the call through the auxiliary Switch 
ing links to the line group unit containing the 
called line. - 

That is to Say, if the line group units are . 

From the last foregoing, it will be manifest 
that where a call is frox: one to another line of . 
the same g 
be idle digits, in that should the said unit, be the 
Oliy Oine, isut four calling digits would be re 
quired. The sever digits will usually be required 
in the listed calling numbers to avoid confusion 
and the necessity of supplying special telephone 
directories for each ten-thousand group, if the 
letter were practical. Where a subscriber calls : 

oup unit, thirees of the digits sent, Wig 
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1,945,467 
lines of his own group from the listed number 
of Seven digits, it thus means that seven digits 
must be called in each instance. The latter re 
quires more time and effort on the part of the 
Subscriber, and a longer equipment holding time 
is entailed in completely progressing a call than 
would be the case were a less number of digits 
necessary on calls within his unit, or on local 
calls, as it will be termed. The present inven 
tion contemplates that where the call is destined 
to a local line, but five pulls of the calling device 
dial will be required through the use of the al 
ternative calling number, though. Seven pulls Will 
Ordinarily be required where the call is destined 
to a renote group. It will appear presently, that 
calls may be likewise completed to called lines in 
certain remote units by five pulls of the dial. The 
latter would be employed where a considerable 
percentage of calls from a particular district Or 
districts are destined to a certain remote district 
or districts, having in mind that it is possible to 
divide ten-thousand groups so that pulling the 
Sane nominal hole first Will refer to a different 
district, the holes being designated correspond 
ingly on the dials of the said divisions of a ten 
thousand group. It is thus manifest that Where 
the Subscriber's dial has the special designation 
or designations thereon, the StubScriber can pro 
gress a call to lines of the corresponding ten 
thousand group with five pulls of the dial, or he 
may also do this by pulling the listed number of 
Seven pulls. In this case, the SubScriber nay 
pull three times as a prefix, or he may pull One 
time as an equivalent prefix. 

Other objects of the invention, and the inve 
tion itself Will be understood from the following 
description, having reference to the accompany 
ing diraWingS in Wich:- 

Fig. 1 is a diagramatic circuit layott ShoWing 
the trunk routes and the various corelated 
equip;nent elementS. 

Fig. 2 is a diagrammatic layout of a portion 
of the Systern contemplated in the invention, in 
view of Fig. 1. 

Fig. 3 shows a subscriber's telephone leading 
to a line switch P3. The said line Switch, in 
connoi. With other line SWitches of its group, 
has access to Secondary line SWitch S3, and 
Other Secondary line Switches of the group con 
taining Switch S3. The secondary line switch 
SL3, in common With other Secondary line 
Switches of its group, has access to alternative 
groups of SelectOS, S4 and S’4 in Fig. 4 being Se 
lectors of each Of tWO grO.Up.S, i reSpectively. 

Fig. 4 shows the said SelectOS S4 and S4. 
These Selectors each have access to Selectors of 
a, SUCCESSitye nUlmerical Order aS ShOWh ii Fig. i. 

Fig. 5 shows the first two of a group of finder 
Switches F5 and F5 having access to Selector S4 
and other Selectors of its group. 

Fig. 6 shows a numerical order distiibuter 
Switch. N8, a numerical Order coinautator 
switch NC6 and a, digit finder SWitch F6. The 
atter said Switches are interlinked With and 
companion to finder Switch F5. 

Fig. 7 is the first numerical order storing switch 
A7, arranged to store the first digit sent. It is 
also arranged to store the Second and third digits 
sent under Special conditions. 

Fig. 8 is the Second alerica. Order Storing 
Switch A8. 

Fig. 9 is the third numerical order storing 
Spitch A9. 

Fig. 10 shows the fourth and fifth numerical 
Order Storing Switches A10 and A'iO. 

Fig. 11 shows the sixth and seventh numerical 
order storing Switches A11 and A'11. Switches 
in FigS. 6 to 11 are companion to finder Switch F5. 

Fig. 12 is a diagrammatic layout of the SyS 
tem, showing the method of sub-dividing tandem 
ing centerS. 

Fig. 13 is an elevation of the digit finder Switch. 
DF6 of the present invention. 

Fig. 14 is a plan view of the digit finder SWitch 
DF6. 

Fig. 15 is a detail of the directive impulse 
springs of the digit finder switch DF6. 

Fig. 16 is a plan view of the clutch and COOp 
erating clutch-claw and the supporting yoke, 
sectioned on line with the top of the clutch of 
the digit finder Switch DF6. 

Fig. 17 is an elevation of the said yoke of 
SWitch DF6. 

Fig. 18 is the clutch-claw and armature of the 
yoke. 

Fig. 19 is an end elevation of the yoke and 
clutch-claw (shown in FigS. 1 and 18) a S 
Seimbled. 

Fig. 20 shows the preferred means of modifying 
Fig. 6 to insure that the interval between digit 
series will be more nearly equal, regardless of the 
number of impulses in the Various Series. 

Fig. 2 is a diagram showing the Way Of a SSern 
bling the circuit drawing figures to display the ex 
annpled system, disclosing the present invention. 

Fig. 22 shows a modification applied to Figs. 
3 and 4. 

It will be clear, presently, that where the first. 
digitS Sent from the Subscriber's calling device is 
that listed in the general Subscriber directory, 
and that it aSO indeXeS the leWe the firSt SelectOF 
Will rotate-in at in the progression of the call, 
the Storing nechanis Will not re-Send this first 
digit, nor Will the first Selector automatically 
restore forthwith. The storing mechanism will 
receive all digits sent by the calling party under 
the condition of storing any of the digits, but the 
Second digit Will, in this case, be the first one 
effective to being re-sent to the Second selector 
through the operated first selector by way of pro 
gressing the call. If the first digit sent by the 
calling party is not numerically indicative of the 
bank level accessible to the first selector which 
will be concerned in the call, the first selector 
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will forthwith restore, after which it Will be .2 
forthWith re-operated from the storing mecha 
nism, so it will be caused to rotate-in at the prop 
er level. This will be followed by the remainder 
of the digit train pertinent to the called line, as 
interpreted by the Storing mechanism from the S. 
digits received by it, having in mind that in 
many instances all digits following the first will 
correspond numerically with the digits sent from 
the Subscriber's station. Where the first digit, 
sent by the calling party is the one which in it. 
Self designates the ten-thousand group contain 
ing the Wanted line, the first Selector Will rotate 
i) at the numerically corresponding level and 
progress the call over the first idle trunk to the 
fourth Selector in the latter said group. Suc- is 
ceeding digits sent by the calling party Will be 
directly effective in progressing the call in the 
latter said group, the storing device becoming 
released from the connection and subject, to other 
use incidental to the sending of the said first digit .4. 
by the calling party. It will therefore be under 
stood that where an alternative digit train of five 
digitS is employed by the calling party for his 
convenience, and the first digit sent by the Sub 
Scriber is directly effective to the first Selector C 
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by way of progressing the call, the finder Switch 
and storing mechanism converted consequent to 
the primary initiation of the call, will be re 
leased from the connection without its effective 
employment in the linking of the connection. 
The releasing of the finder Switch and the 

storing mechanism under the stated condition 
operates to reduce the nuzber of finder Switches 
and companion storing equipments necessary for 
a given installation, since the converted latter 
said equipments will be forth with available for use 
in a subsequent call, though the former call may 
not yet be completed to the wanted line. Again, 
where the call is progressed directly from the 
calling device at the subscriber's station, the time 
of completing the connection wiil be coincident 
with the termination of the last digit of the called 
number, whereas, where the directive inpulses 
are first stored and then re-sent, a very notice 
able delay occurs after the calling party has fin." 
ished his sending, before the connectioil becomes 
established. The latter has the effect of delay 
ing the calling party and of holding converted 
storing and linking equipments. In a large ex 
change system the latter idleness factor ii.2ay ag. 
gregate a considerable equivalent holding period, 
and therefore necessitate an appreciable per“ 
centage of additional storing aínd linking equip 
ments to offset the said idleness factor. 
Where the calling party employs the alterna 

tive calling number consisting of five digits, and 
the first digit is not directly effective, the Storing 
mechanism will interpret the first digit into the 
digit or digits and then send them by Way of link 
ing the call, having in mind that under the 
stated condition the first Selector Will automati 
cally restore consequent to the Sending of the 
first digit, to be forthwith re-operated from the 
storing mechanism in accordance with the first 
digit of the interpreted digit train. In this con 
nection, it will be understood that the first digit 
(of five) sent by the subscriber, under the condi 
tion will either be directly effective in progressing 
the call, or a plurality of digits will be inter 
preted from the first digit wherein the first digit, 
re-sent will not be the same as sent by the 
calliing party, but this latte’ statement does not 
positively hold. That is to Sey, it will possibly 
occur that the first digiö Wiili be effective to di 
rectly progress the Cali through the first selector 
(which remains set) and at the same tirine set 
up a condition in the storing rechanism where 
by one or a plurality of Successive digits Will be 
sent through the first selector effective to link 
ing successive switches. In the latter case, the 
successive digits sent by the calling party, follow 
ing the first, will be re-sent by the storing 
nechanism. 
A modification of the stated arrangement is 

shown, whereby when the calling party Sends 
the listed seven digits in lieu of the alternative 
five digits, the storing mechanism. Will Operate to 
disconnect the secondary line Switch primary 
wipers and connect the secondary Wipers thereof, 
causing the said secondary line Switch to then 
hunt and seize the first idle trunk leading to a 
fourth selector, the call being thereafter directly 
progressed from the calling telephone, the Stor 
ing mechanism being released from the connec 
tion consequent to the sending of the third digit. 
The latter stated riodification Will apply Whese 
the secondary line switch will re-hunt . Conse 

-- 

quent to the sending of a corresponding digit, 
where five digits constitute the alternative call 
ing number. 

1,945,467 
A feature of the storing mechanism of the 

present invention is that when a digit train is 
sent from the storing device, the intervals be 
tween the digit series thereof will be practically 
equal, regardless of the number of impulses con 
stituted of each digit series. This condition op 
erates to shorten the period of re-Sending by the 
storing mechanism to the possible minimum. 
The storing mechanism is released at Once Upon 
its sending the last digit Series, So that it may 
be forthwith converted to the uses of another call. 
Referring to Fig. 1, the dotted enclosure denotes 

that the enclosed equipment elementS are located 
in or aire subordinately tributary to the Saíme ten 
thousand group. In the present exampled in 
stance, the storing inechanisin is located in en 
ciosure A, though it will be understood that the 
other groups may be likewise equipped with 
storing mechanisms. That is, the Specific de 
scriptions will be applicable to other groups of 
the exchange System, possibly modified. Con 
inestions linked within the said dotted enclosure 
Will involve so-called local trunks Only, While 
connections extending to renote group S Will in 
WGive so-called inter-office trunk lines. The 
latter may comprise a, plurality of trunk iline Sec 
tions interlinked at so-called tanderning centers, 
The various equipment elements will be com 

prehended in view of the following references to 
the third edition of “Automatic Telephone Prac 
tice' by Harry E. Hershey. The subscribers' 
telephones or sub-stations are the usual common 
battery. Series type including a dial calling de 
vice as described on pages 18 to 19; the primary 
line Switch P3 is as described on pages 53 to 
55; the finder Switches 5 and F5 are of the 
general type as the finder switch described on 
pages 56 and 57, though modified to operate in 
accordance with the present invention; the va 
rious salectors are as described on pages 59 to 
62, having in inind that the selector S4 is nodi 
fied to operate in accordance with the present in 
Vention; the confecitorS are as described on pages 
36 to 40; the secondary line Switch S3 is of the 
Same general type aS PL3, though modified to op 
erate in accordance with the present invention; 
the rotary elements of the impulse storing 
Erechanisia, wherein a stepping Anagnet is emi 
ployed, are of the general type as P2 as to me 
chai)ical structure, having in mind that the said 
eleinents operate both directively and selectively. 
The detailed operation of the systein will be 

comprehended in view of the calls which will be 
exampled. It will be understood, of course, that 
the deScriptions and the illustrations do not pur 
port to be exhaustive; only enough of the sys 
temi conterplated in the invention being shoWIn 
and described as has been thought necessary to 
a full and complete disclosure of its operating 
principles and Structure, since each commercial 
embodiment of the invention will incorporate 
detailed modifications or amplifications to the 
Systein exainpled, in order to meet the traffic and 
Service peculiarities to be satisfied in the com 
munity to be served. 
With further reference to Fig. 1, the indicated 

Selectors have their nuYmerical order designated 
by an under-scored nunneral. The telephones are 
indicated by Srinall 
(pinally and . Secondary, coinbined) by Sinal 
squares, and the connectors by the letter C under 
scored. Where a trunk link has a dotted por 
tion, it indicates the trunk is an inter-office one, 
perhaps leading to or from a tandeming center, 
or a ten-thousand group. The calling telephone 

circles; the line switches 
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1,945,467 
T3; the primary line switch PL3; secondary line 
Switch SL3; first selector S4, and first Selector 
S4 are correspondingly designated Specifically. 
With reference to Fig. 2, it Will be understood 

that the seven-digit System contenplated, Will 
have a potential capacity of One hundred ten 
thousand ine-groups for each of the ten holes of 
the dial calling devices employed. On the tele 
phones of the SubScribers, or a total of One thou 
Sand ten-thousand line-groupS. The latter may 
be divided into one hundred hundred-thousand 
line groups, each latter Said group being made up 
of its component ten ten-thousand groups. The 
large circles designated B, C, D and E. each indi 
cate a hundred-thousand group. The small cir 
cles within the large circles designate a con 
pOnent ten-thOUSand group. The Squares desig 
Inated 4, 6, 7 and 8 (all under-Scored) each indi 
cate a so-called primary tandeming center. The 
Squares 46, 62, 76 and 84 (all under-Scored) each 
indicate a so-called Secondary tanderning center. 
The Squares 2 and 3’ (both under-Scored) each 
indicate a taindeming center in a route to a spe 
cial SWitchboard LD, which may perhaps be the 
toll recording Switchboard. 

It Will thus appear, in view of the last fore 
going, that if a call is initiated at telephone T3, 
the first Selector S4 will be automatically reached 
through the primary and secondary line switches. 
The selector S4 has eleven levels (or more, per 
haps), each said level having a group of trunks 
which may extend to a tandeining center. For 
example, trunks from the fourth, sixth, seventh 
and eighth isvels lead to the “4', '6', '7' and 
'8' tandeming centers, respectively. The latter 
Saidi truks terminate in Second Selectors in the 
latter Said tandening centers. The said second 
SelectOES have ten levels (or more, perhaps), each 
Said group having a group of trunks which extend 
to a Secondary tandeming center. For example, 
trunks from the fourth level of the Second selec 
to a in the '8' center lead to a third selector b 
in the “84' Secondary tandeiming center. The 
Said third selector b has ten levels (or more, per 
hapS), each said level having a group of trunks 
Which lead to so-called “incoming' fourth selec 
tors c in a ten-thousand group. For example, 
the fifth level of the said third selector b has 
trunks which lead to the Selectors c of the '845’ 
(under-scored) ten-thousand group of the “84' 
hundred-thousand group B. The said fourth se 
lector c has ten levels, each of which has a group 
of trunks which lead to so-called 'local’ fifth 
Selectors in the '845' ten-thousand group. 

it is thus clear that the incoming fourth Se 
lectors c in the “845” ten-thousand group are 
reached responsive to three digit series, wherein 
antecedent first, Second and third selectors have 
correSpOndingly functioned reSpOn,Sive to a train 
of Successive series. The fourth digit Series is 
effective to the local fourth Selector c, determin 
ing the thousands group in the '845’ ten-thou 
Sands group to which the called line be 
longs. The fifth digit Series will then op 
erate the fifth Selector to determine the 
hundreds group of the Selected thousands 
group to which the called line belongs, ter 
minating the eXtended connection in a con 
nector accessible t3. One hundred lines in the 
Selected hundreds group. The last two of the 
Seven digit Series Will Serve to Set the wipers of 
the connector oil the bank contacts of the wanted 
line and signal thereoin. 
In view of the foregoing, it will be clear that 

sending digits “763' Will progress the call to an 

5 
incoming fourth selector d in the “763’ ten-thou 
Sand group of the “76’ hundreds thousand group 
C. 
Sand groups may be reached by five pulls of the 
dial, aid moreover, by including but three selec 
tors antecedent to the connector, for example, 
the third level of selector S4 has trunks leading 
directly to inconing selectors e having access 
to the trunks common with the fourth selectors 
t; iii the '467’’ ten-thousand group of the “46' 
hundred-thousand group E. Also, the eleventh 
level of Selector S4 leads to selectors f in the 
'62' Secondary tandeming center, from whence 
trunks are accessible through the fifth and sixth 
levels to fourth selectors h and g in the “625' 
and "626' ten-thousand groups thereof. The 
latter implies but six digit series (re-sent, in the 
present instance, from Seven sent by the calling 
party) to complete the call from the calling line 
to the called line. In this instance, the calling 
and called lines are in the same hundred-thou 
Sand group, though it will be manifest that the 
trunks leading from the eleventh level of selec 
tor S4 may extend to incoming selectors in any 
other Secondary tandeming center with reference 
to any other hundred-thousand group. Similar 
ly, the trunks leading from the third level of 
Selector S4 may extend to any other ten-thou 
Sand group of the system other than the “467' 
of the "46’ hundred-thousand group E. 
The alternative selector S4, which it will ap 

pear, presently, is attained upon the calling party 
Sending impulses corresponding to digit "2', may 
be alternatively located in any ten-thousand 
group of the System other than the “623' ten 
thousand group containing the calling line, as 
shown. The levels of the selector S'4 (reached 
directly from the secondary line switch SL3), 
extend to thousands (fifth) local selectors i, thus 
entailing but four pulls of the dial to progress 
the call from the selector S4 to the wanted line. 
It Will be manifest, presently, that a single selec 
tor (or a plurality) may be introduced interme 
diate Of the selector S’4 and the thousands se 
lector i of the ten-thousand group to which the 
Wanted line belongs. Under the latter Condition, 
the completion of the call will involve six (or 
more) digit Series, the said selector (or selectors) 
introduced intermediate of the selector S4 and 
the thousands selector i will be located in a 
tandeming center, or centers. Where the selec 
tor S4 is involved in a call, the storing mecha 
niSn, which is then associated with the selector 
S4 Will not be concerned, since it will be vacated 
With its companion selector S4 upon the digit 
or digits being sent to cause the secondary line 
SWitch Si3 to seize the selector S'4. 
With further reference to Fig. 4, the trunks 

leading from the bank contacts accessible to the 
Wipers of the Selectors S4 and S4 are not show 
Connected. In View of the citations, and descrip 
tions to follow, it is deemed that the disclosure 
With relation to the said trunks will be ample, 
Since the trunks outgoing from the latter said 
Selectors are indicated in Figs. 1, 2 and 12. It 
Will be understood, in this connection, that the 
inter-office trunks will have impulse repeaters 
interposed, as has been a well known practice 
in Systems of the general class, in order to trans 
late from three-wire to two-wire operation, and 
for other reasons. 
ASSune that party at telephone T3 removes the 

receiver by Way of initiating a call destined to 
telephone T, tributary to the same ten-thousand 
group, the listed calling number of which is 

OWever, as adverted to, certain ten-thou 
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“623-4232', but which has an alternative call 
ing number of “2-4232’. A circuit path can be 
traced from the winding of slow-releasing line 
relay 301, armature 302, conductor 303, telephone 
T3, conductor 304, amature 305 to grounded rest 
ing contact, the relay 301 actuating, followed by 
switching relay 307, in the well known manner, 
the connection now including ground and slow 
releasing line relay 309 of secondary line Switch 
SL3, armatures 310 and 311 and conductors 312 
and 313. Bank contact 315 being uingrounded due 
to the corresponding. Selector S4 being idle, no 
short-circuit will be applied to the winding of 
the stepping inagnet SM3. Relay 309 will actu 
ate, energized in Series with telephone T3, and ap 
ply ground from arnature 316, conductor 317, 
bank contact 318, wiper 319, arnature 320, Wind 
ing of reiay 367 to the wiinding of stepping magnet 
PSM3. The latter said application of ground 
from armature 316 occurs before relay 30i has 
had time to deactuate, so no lapse of ground for 
maintaining relay 307 occurs. 

If it is for the present assurned that bank Con 
tact 31.5 is grounded, due to the selector S4 being 
busy, this ground will be applied through Wiper 
322, arriatures 323, 324, 325 and 326 to the Wind 
ing of the stepping magnet SM3. The latter 
said magnet will operate, preparatory to causing 
the wipers 322, 327 to 332 (inclusive) to be ad 

30 vanced one step upon its deenergization, due to 
its arnature interrupting its energizing path. 
This latter functioning will continue to re-occur 
as long as wiper 322 receives ground fron an el 
gaged bank contact. 

In the case of wiper 322 not receiving ground 
from an engaged bank contact, which Inay be a S 
Sumed in this instance to be the one (315) upon 
which it is resting when the primary line Switch 
PL3 seizes the secondary line switch SL3, wherein 

40 relay 309 actuates, the winding of the switching 
relay 334 is not short-circuited. Thus under the 
latter condition the Windings of the stepping mag 
net SM3 and the relay 334 become energized in 
the a series path, relay 334 only, actuating, due 
to the marginal adjustments. The secondary line 
switch SL3 has thus seized the trunk leading to 
the first selector S4. 
A circuit path can now be traced from artina 

ture 310, arrature 335, wiper 327, bank contact 
338, conductor 340, make-before-break spring 
401, armature 403 to the battery winding of line 
relay 404 of the selector S4, and from arrnature 
311, arnature 342, wiper 328, bank contact 343, 
conductor 344, nake-before-break Spring 406, ar 

... mature 407 to the ground winding of relay 404, 
the latter said relay actuating. Grounded arma 
ture 409 operatively energizes slow-releasing re 
lay 4 iO. Arnature 412 applies ground to private 
Conductor 43 before armature 316 retracts, due 
to armature 310 having attracted, So the said 
ground on conductoi' 43 is applied through bank 
contact 315, wiper 322, arnatures 323 and 324, 
conductor 317 to maintain the line switches PL3 
and SL3 in seizure. The relay 404 being ener 
gized in the path including the telephone T3, 
Should the receiver at the latter said telephone be 
restored, the relays 404 and 410 would deactuate, 
followed by relays 334 and 307, the circuits then 
being normal. 
Consequent to conductor 413 becoming ground 

ed, an operative circuit can be traced from the 
Winding of common relay 501, loWer Winding Of 
relay 502, armature 503, conductor 504, armature 

Relay 591 will actuate, followed 
by its local relay 506. Armature 507 will fully 

1,945,467 
operate, but due to adjustments, armature 503 
will not disengage its resting contact. Thus, con 
ductor 508 attached to the private bank con 
tacts 509 and 510, and others similarly accessible 
to finder switches, is applied to the upper wind 
ing of relay 502. Due to the attraction of the 
arriature 513, all other private conductors, such 
as 514, Will be grounded, so a hunting finder 
switch will not seize a bank contact attached 
thereto. Of course, should a second first selector 
companion to the relay 512, for example, become 
seized by a secondary line switch in lieu of seiz 
ing the selector S4, relay 512 Wil actuate and un 
guard (by ungrounding) its corresponding private 
bank contacts accessible to the finder switches. 
Under the latter condition, the hunting finder 
Switch will seize at the first ungrounded private 
bank contact encountered. This will be the one 
corresponding to relay 512. 
The wipers of the finder switches rest upon 

the last bank contact, Set seized. When at nor 
mal, the two finder switches F5 and F5 being 
shown resting upon corresponding baink contacts 
of different sets, which sets happen to be the 
Sets corresponding to selector S4. In a conner 
cial System, the Sets of Wipers of the various finder 
switches of a group would thus normally be de 
ployed over the entire group of contacts, though 
obviously, Sucin a condition as shown in the draw 
ings is possible. That is to say, while the finder 
Switch may have its wipers resting upon the bank 
contact set corresponding to the trunk requisi 
tioning it, it will in most instances hunt over a 
plurality of guarded idle or busy bank contact 
sets before finding the said trunk. 

Relays 501 and 506 being actuated due to the 
Said grounding of conductor 413, a circuit path 
can be traced from grounded working contact, 
arnature 513, cominon conductor 515, armature 
516 to the winding of slow-releasing relay 517, 
the latter relay actuating. ASSume for the pres 
ent that bank contact. 509 is grounded from con 
ductor 508, because some other relay than 502 
(possibly relay 512) has actuated, under which 
condition the conductor 508 will receive ground 
froin armature 513 and armature 507. Relay 517 
being actuated, a circuit path can be traced 
from ground aSSumed to be on bank contact. 509, 
wiper 520, conductor 521, armatures 522,523 and 
524 to the Winding of the stepping magnet SM5, 
the latter said magnet operating to interrupt, its 
energizing circuit, whereby the set of wipers will 
be advanced to the Successive Set of bank con 
tacts. If the wiper 520 again encounters ground, 
or in fact remains grounded, the said magnet 
SM55 Will function as before, the said function 
ing continuing as long as wiper 520 receives ground 
froin an engaged bank contact. When the wiper 
520 fails to receive ground from an engaged bank 
contact, or if the one it is shown resting upon 
does not constitute ground when relay 517 ac 
tuates, the magnet SM5 will not be energized 
direct to ground, but a ground path from arma 
ture 525 through the winding of relay 526, arma 
ture 524 will energize both relay 526 and the 
magnet SM5. Bue to marginal adjustments, re 
lay 526 only, will operate under the latter con 
dition. In this connection, it will be noted that 
while ground was assumed applied directly to 
the magnet SM5, arnature 525 was attracted so 
that the winding of relay 526 is grounded at 
both its winding terminals and therefore is short 
circuited. 
When relay 526 actuates, as stated, the finder 

Switch F5 thus Seizes the set of bank contacts 
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1,945,467 
its wipers are then resting upon. That is, the 
finder Switch F5 has seized the trunk leading 
to Selector S4. A circuit path noW exists fron 
the line conductor 340, conductor 415, bank coin 
tact 530, wiper 531, armature 532 to the battery 
Winding of relay 533, and from line conductor 
344, conductor 416, bank contact 537, wiper 538, 
arinature 539 to the ground winding of relay 533, 
the latter said relay actuating, followed by the 
local slow-releasing relay 542 and relay 601, the 
attraction of grounded armature 543 energizing 
relay 542 and the attraction of grounded arma 
ture 545 grounding conductor 546, which leads 
to the Winding of relay 601. 
Tone from grounded source Di 6 is applied 

through Wiper 602, bank contact 603, arnature 
604, conductor 605, armature 539, wiper 538, bank 
contact 537, conductor 416 to conductor 344, audi 
ble to the party at telephone T3, indicating that 
the circuits and associated equipments are in 
readiness to receive the directive calling impulses. 
It will be noted that due to the attracted con 
dition of armature 56, conductor 515 is discOn 
nected fron) the Winding of relay 517 and is ap 
plied over conductor 549, armature 550 of finder 
SWitch E'5 to the Winding of slow-releasing re 
lay 552, corresponding to relay 517. Thus, if re 
lay 50i is again caused to actuate because of 
a new call being extended to a first Selector of 
the group containing S4, relay 552 Will actuate 
to cause the finder switch F5 to function as de 
scribed with relation to finder Switch F5. Then, 
When arnature 550 attracts, because of finder 
Switch F5 Seizing, the next chained finder Switch 
(not shown) will be connected to the conductor 
515. That is, the finder Switches will have an 
order of operativeness, determined by the chain 
ing of conductor 515. 

Arinnature 545 being attract3d, a locking ground 
path can be traced from conductor 546, wiper 
608, bank contact 609, conductor 60, armature 
555, armature 522 to the winding of relay 526, 
So there will be no lapse of ground at the lower 
Winding terminal of relay 526 consequent to al 
nature 525 retracting consistent with its retract 
ing period. The latter said ground is also 
applied through Wiper 520, bank contact 509, con 
ductor 508, aimature 507 to the upper winding 
of relay 502, causing the said latter relay to 
fully energiza, whereby armature 503 is disas 
Sociated fron its resting contact to inground the 
Winding of relay 501 So far as conductor 413 is 
concerned. Conductor 508 beinig now grO'Lunded 
through the agency of the finder SWitch F5, the 
trunk corresponding thereto is permanently 
guarded against Seizure by a hunting finder 
Switch. 

It is clear that the battery and ground Windings 
of both relays 533 and 404 are in bridge of the 
talking conductors 343 and 344, So if the calling 
party manipulaties Éhe dial (Calling device) at 
telephone T3, both the said relays 533 and 404 
will vibrate their armatures correspondingly. The 
operation of the selector S4 responsive to the re 
lay 404. Will be understood in view of the citations, 
having in raind the added off-normal spring sets 
419 and 420, together with their respectively as 
Sociated airinatureS 421 and 422, and the added 
arminature 414, constittate the Only modification 
from the citation. The shaft of selector S4 has 
cans 423 and 424, which operate the spring sets 
419 and 420 at the second and fifth levels, re 
Spectively. 

It will be assumed that the calling party pulls 
the diai to send the impulses corresponding to 

7 
digit “2', the dial being possibly designated with a 
ten-thousand group name prefix radial With the 
“2' finger-hole, the latter said hole geing the 
one pulled. In the present instance, the '2' re 
fers to the ten-thousand group containing the 
calling line, though it will appear, presently, that 
this '2' may refer to any ten-thousand group, and 
inoreover, the '2' finger-hole of the calling device 
of the telephones tributary to the various ten 
thousand groups may refer to various ten-thou 
sand groups irrespectively, depending upon traffic 
characteristics. That is, if the '2' finger-hole is 
reserved for alternative calling for any ten 
thousand group, the '2' hole will not be em 
ployed elsewhere in the system as a first calling 
finger-hole, unless said first calling refei'S to a 
calling number of five digits. In the exampled 
system, the '2' finger-hole of all the telephones 
tributary to all the ten-thousand groups may be 
designated for alternative calling to lines of the 
containing ten-thousand group, or to Some other 
of various ten-thousand groups of the exchange. 
Of course, a plurality of finger-holes may be re 
served for alternative, or for five-digit calling; 

85 

90 

95 

in fact, the '3' and the “5' finger-holes of the 100 
exampled System are reserved for alternative call 
ing, as Will appear, presently. 
The wipers of selector S4 will be stepped into 

alignment with the second level of bank contacts, 
the Spiring Set 419 Operating. The airmature 543, 15 
upon its retracing two times (coincident with the 
retracting of armature 409) will apply two ground 
impulses through arrnature 560, conductor 561, 
winding of slow-releasing relay 613, wiper 614, 
bank contactS 615, conductor 616, series winding 11G 
of slow-releasing relay G7 to stepping magnet 
SWI7 of the “millions' numerical order storing 
Switch A7. The magnet SWI7 will thus actuate 
and deactuate two times, the relay G7 sustaining 
its armature over the lapse to temporarily discon- 5 
inect ground from Wipers 705 to 708, the Wipers 
701 to 709 advancing two steps responsive to the 
two deactuations of SM.7. Wipers 701 and 705 
Will thus rest upo: bank contacts 712 and 713, 
respectively; the other said wipers resting upon 120 
operatively dead bank contacts. Consequent to 
the attraction of arinature 617. On relay 613, the 
Stepping magnet SM6 will be energized, prepara 
tory to advancing the wipers on shaft 618 (and 
incidentally disconnecting the tone source DT6), 125 
Consequent to its deactuation, upon airinature 617 
retracting, following the second inpulse applied 
through the Winding of relay 613, the arrnature 
617 SUStaining over the brief lapses of a digit 
Series. 
be detailed presently. 

Having in mind that the spring set 419 in 
Selector S4 is operated, when the slow-releasing 
Series relay 427 deactuates (practically coincident 

The functioning of the switch ND6 will 36 

With the deactuation of relay 613), an operative 35 
circuit path is closed from ground, spring set 419, 
armature 421, conductor 428, bank contact 349, 
Wiper 329, armatures 350 and 351 to the winding 
Of Slow-releasing relay 352, the latter said relay 
actuating. Arnature 326 opens the energizing 24C 
path for relay 334 to unseize the switch SL3, 
though ground is naintained on conductor 317 
froin conductor 413 until armature 355 has had 
time to attract, to ground said 317, so the primary 
line Switch PL3 Will not unSeize. 
the retraction of arrnatures 310 and 311, relay 
309 Will a.ctuate, arnature 316 applying ground 
to conductor 317 before armature 355 has had 
time to retract. At the time armature 311 re 

Consequent to lists, 

tracts, ground On its resting contact is applied .3E 
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ture 545, relay 601 deactuating. 
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from conductor 313, armature 356 to the winding 
of relay 358, the latter occuring before armature 
356 has had time to retract. The relay 358 
becomes locked through its arnature 360 to Con 
ductor 37. Armatures 323, 335 and 342 being 
attracted, the secondary wipers 330, 331 and 332 
are now operatively associated with circuits of 
said SL3, and the said switch is in a state of hunt 
ing with respect to the trunk leading to SelectO1 
S4 and to trunks leading to other selectors of its 
group, the armature 326 being retracted. The 
relay 309 being actuated, as primarily, the magnet 
SFW3 wiil pe operatively energized as long as Wiper 
330 receives ground frozn an engaged bank Con 
tact, so the wipers wii be selectively advanced 
incidental to each retraction of the arnature 
of the magnet SM3 due to its energizing path be 
coming opened by its interrupter arnature. The 
wipers 322, 327, 328 and 329 will now have no 
operative effect on passed-over contacts, or Oil 
contacts they may be resting upon. When the 
wipers 330 to 332 seize a trunk, due to ari natures 
323, 350, 335 and 342 being locked atüracted un 
til conductor 317 becomes ungrounded. Under 
the condition of armatures 335 and 342 attract 
ing, relays 404 and - 533, and their dependent re 
lays, deactuate. When armature on relay C7 
retracts, it applies its ground to wiper 705, bank 
contact '73, conductor 714, armature 535, wiper 
536, bank contact, 537'', conductor 538', airmature 
422, off-normal springs to the release magnet 
Re4, operative to restore the selector S4 before re 
lay 4i0 deactuates to energize the release nag 
net Re4. 
Assume Selector S4 is idle when relay 358 

actuates, bank contact 362 will be unguarded, 
therefore the winding of relay 334 will not be 
short-circuited, so the switch Si 3 will seize. A 
circuit can be traced from the battery Winding 
of line relay 451, armature 452, line conductor 
453, bank contact 365, wiper 331, a YinnatureS 335 
and 310, over the traced path including the tele 
phone T3 to arnatures 3.1, 342, wiper 332, bank 
contact 367, conductor 456, arnature 455 to the 
ground winding of relay 451, the latter Said 
relay actuating, followed by the slow-releasing 
relay 457. The actuation of relay 457 causes 
ground to be applied over conductor 459, bank 
contact; 362, wiper 330, arnatures 323 and 324, 
conductor 37, winding of relay 334, arnature 
326 to the winding of magnet Shi3. Relays 334 
and 358 are thus sustained dependent on ground 
being maintained on coinductor 459 frozin ahead. 
At the present i juncture, te ground On Conduc 
tor 317 is dependent upon maintaining the clo 
sure of the seriesed path including the telephone 
13 and the windings of relay 451. The call can 
now be progressed by the calling party annex 
ing the last four digits of the number. The 
atter four digits correspond in both the listed 
number and the alternative calling innoer. By 
referring to Fig. 1, it will be clear that the fourth 
isvel of selector S'4 has access to a fifth Selector 
i, and the latter said fifth selector, in tui'in, 
has access to a connector. The connector has 
access to the wanted line leading to telephone 
i. The operation of the equipments involved 
in the call firon the tine Selector S4 is Seized, 
will be clearly understood in view of the cita 
tionS. 

Ule to relays 533 and 542 deactating, ground 
Will be režihoved from conductor 546 by arma, -- 

it will be noted 
here that when arrnature 543 retracted, the ar'- 

; mature 560 is briefly Sustained, So a false ground 
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impulse is applied from armature 543, arma 
ture 560, conductor 561, winding of relay 6i3, 
wiper 614, bank contact 620, conductor 621 to 
the winding of stepping magnet SM8 of the 
“hundred-thousand' numerical order Storing 
switch A8, energizing said SM8 preparatory to 
advancing the wipers of switch A8 one step con 
sequent to its deemergization, when airinature 
56 etractS. - 

At the time ground is reimoved from conduc 
tor 546, this ground is removed from conductor 
610 and armature 555, unlocking relay 526, to 
unseize the finder switch F5, whereupon it is 
thern normal. The relay 6Gil being normali, a, 
circuit path can be traced from ground, Wind 
ing of reiay 623, armature 625, wiper 526, bank 
contact 627 to the winding of magnet SM6, the 
latter said magnet operating to advance the 
wipers on the shaft 618 upon its interrupter 
armature opening its energizing path, the latter 
functioning continuing until the Wip2iS have 
been driven over tine bank contact SetS and have 
arrived back at normal position, at Winich lat 
ter position wiper 626 engages a dead bank con 
tact 629. In this connection, it Will be under 
stood that, in all the stepping SWitches Siho Win 
in Figs. 6 to 11, the renotest bank contacts 
with reference to the wipers as drawn are to 
be understood as located oine step from the nor 
mally resting position as shown in the draw 
ings. That is, for example, when the WiperS On 
shaft, 67.3 of Switch N6 step f:"On the OWei 
nost bank contacts, they engage the topmost 
bank contacts upon which they normally rest 
as shown in the drawings. Also, it Will be un 
derstood that all the wipers of each said SWitch 
shown are rigidly attached to a driving shaft 
of the respective switch, so all wipers of a SWitch 
will occupy corresponding bank contact posi 
tions. The Switch ND6 will function in a like 
mainner if the arnature 625 retracts when the 
wipers are resting at any off-normal position, as 
the wiper 626 will then apply ground to the 
Winding of magnet, SMI6, since it Will rest upon 
a bank contact tied to bank contagt 627 at all 
Off-nol'nai positioNS. Á generaliy Similiar ar 
rangement exists in all the stepping Switch ele 
rents shown in FigS. 6 to 1, in View of the last 
foregoing statements. 
A circuit, path can also be traced from the 

winding of stepping magnet, SM.7, interrupter ar 
nature, Wiper 701, bank contact 712, conductor 
715, retracted annature 638, winding of relay 
623 to ground. In view of all the bank con 
tacts engageable to Wip3rd Oil, excepting the bank 
Contact 716 upon Which Wiper 701 restS being 
tied to conductor 715, the magnet SW Will func 
tion to restore the wipers of Switch A7. 

It was set forth how Switch A8 functioned false 
ly to step its Wiper's one step consequent to the re 
tragtion of armatUtre 543, at the time finder SWitch 
F5 restored. So a circuit path can now be traced 
from the winding of naginet Shi8, interrupter 
arnature, wiper 801, bank contact 82, coiaductor 
815, retracted armature 631, winding of relay 623 
to ground, the magnet SM8 functioning to step 
the wipers of Switch A8 over all the baink contact 
sets and back to normal position, at which lat 
ter position Wiper 801 i engageS a dead Bank con 
tact 816, he storing mechanism and its com 
panion finder switch. F5 are now at normal, and 
is therefore subject to being again converted con 
sequent to a new call being initiated from any 
telephone embraced by it, in the nanner before 
described. However, the relay 623 will remain 
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actuated as long as ground is being derived 
through its winding, as set forth, or as will ap 
pear in Subsequent descriptions herein, thus open 
ing the traced path to the Winding of relay 601 
and also the tone from source DT6. Thus, the 
finder switch F5 will function normally to seize 
the calling line extended to a first selector, and 
relays 533 and 542 actuate, though the “dialing' 
tone from source DT6 will not be heard by the 
calling party, nor will the winding of relay 601 
be normally applied to conductor. 546 until all 
Switches dependent thereon have returned their 
respective Wiper Sets to normal position. The 
deactuation of relay 623 causes the tone source 
DT6 to be applied audible to the calling party, 
as set forth, and also causes relay 601 to actuate 
due to conductor 546 being grounded at armature 
545. The initiated call may now be progressed. 
Returning to the condition of the circuits after 

the finder Switch F5 seized the trunk leading to 
selector S4, if it is assumed that the calling 
party replaces the receiver without having sent 
impulses from the dial, it will be clear that the 
relays 404 and 410 will deactuate, causing the se 
lector S4 to restore, in the Well known manner. 
Also, the relay 533 will deactuate, causing a 
ground impulse to be applied from its armature 
543, armature 560, conductor 561, winding of re 
lay 613, Wiper 614, bank contact 615, conductor 
616 to the winding of magnet SM.7. Upon arma 
ture 560 retracting, the wipers of Switch A7 will 
be advanced one step. Arnature 545 having re 
tracted coincident with armature 560, the relay 
601 Will deactuate, so that a circuit path can be 
traced from ground, through the winding of re 
lay 623, armature 630, conductor 715, bank con 
tact 718, Wiper 701, interrupter armature, to the 
Winding of magnet SM.7. The latter Said magnet 
will operate in the manner before described to 
advance the wiper 701 over all the bank contacts 
tied to conductor 715 to return the wipers of 
switch A7 to their normal position. Of course, 
while the Wipers of Switch. A7 are thus automati 
cally rotating, the relay 623 will be actuated, 
effective to disconnect the tone Source DT6 and 
fo disconnect the Winding of relay 601, so that 
in the event the trunk leading to Selector S4 is 
seized by the finder Switch F5, responsive to the 
trunk leading to the selector S4 becoming again 
seized, the calling party will not perceive the 
dialing tone and the armature 630 will remain re 
tracted until the wipers of Switch A7 have be 
come restored to their normal position. If the 
new call is not initiated from the telephone call 
ing until the wipers of switch A7 have had time 
to restore, the newly calling party will perceive 
the dialing tone forthwith upon the finder SWitch 
F5 seizing, since the relay 623 will have deactuat 
ed. It Will be recognized that the finder Switch 
F5 is the first one of the chain, and therefore, 
if it is assumed the latter said Switch is at an 
intermediate or remote position in the chain, the 
new call will most probably involve a finder 
Switch of the chain antecedent to the one last 
released. In the latter case, the dialing tone 
would be perceived upon the finder Switch coin 
cerned seizing, unless the latter said finder SWitch 
had just been released and its companion switches 
Of the Storing mechanism have not had time to 
restore before the last said seizure. 

If it is assumed that when the call from tele 
phone T3 destined to telephone T is initiated, 
the listed number “623-4232’ is sent in place of 
the alternative number "2-4232', the selector 
S4 will be operated so that its wipers will step 

9 
into alignment with the sixth level of bank con 
tacts and there rotate-in and seize the first idle 
trunk leading to selector i at the '6' primary 
tandeming center. In this connection, it will be 
borne in mind that a comprehensive system of 
the contemplated magnitude, the first digit '6'' 
may refer to calls destined to any one of one 
hundred ten-thousand groups, the particular 
hundred-thousand group being determined by 
the second pull of the dial, where seven calling 
digits are employed, as in the last assumed case. 
It is thus necessary to convert a trunk to the '6'' 
primary tandeming center, preparatory to the 
further extension of the call therefrom, in the 
event the succeeding digit or digits are consistent 
With Such extending. It will appear, presently, 
that while the following two digits (second and 
third) may be consistent with advancing the call 
beyond the said converted trunk to the '6' pri 
nary tandeming center, the call will not be ad 
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Wanced Over Successive trunk sections unless the 
Successive digit or digits have been sent deter 
mining that the call is positively destined to a 
line reachable over the first said converted trunk 
to the '6' primary tandeming center. That is, 100 
the storing mechanism will receive the first three 
digits, and thereafter initiate its functioning to 
cause the call to be further progressed consist 
ent therewith. Thus, in the present instance, 
the Selector S4 will be released consequent to the 
Sending of the third digit '3', and the selector 
S'4 will be converted, through the secondary 
Wipers of the secondary line switch SL3, as if 
the digit “2” had been sent in lieu of digits “623', 
the Selector S4 thus restoring and releasing the 
trunk Seized by it, and also the finder switch. F5. 
The call is then progressed directly responsive 
to the sending of the last four digits, as was 
described with reference to the sending of the 
alternative calling number “2-4232’. It will be 
noted in this connection, that the release mag 
net Re4 is not energized over conductor 538 from 
armature of relay G7, as when digit '2' was the 
first digit sent. However, when the secondary 
line SWitch SL3 functions to disconnect from se-. 
lector S4, relay 404 in the latter said selector 
Will deactuate to cause the restoration. 

It will appear, presently, that where the first 
three digits of a called number are '625' and 
'626', for example, the selector S4 will be re 
stored upon the third digit being sent. It will 
also appear, presently, that had the call been 
destined to a line in a group “667, for exam 
ple, the storing mechanism will receive and store 
all the digit Series, and then send the last six 
digit series while maintaining the selector S4, 
which was operated responsive to the first digit 
Series. . That is, the connection will be pro 
gressed through the “6” tandeming center from 
the selector. terminating the trunk seized by se 
lector S4 at its sixth bank level. 

Having in mind that the last described call to 
telephone T, the selector S4 converted a trunk 
leading to the “6” primary tandeming center, 
and held this trunk until the third digit was 
Sent by the calling party, it will be remembered 
that practically all of the calls destined to lines 
of its own group from any of the lines of the 
group containing the line leading to telephone 
T3, Will be extended by employing the alternal 
tive calling number "2-4232', wherein the se 
lector. S4 is disengaged and the selector s'4 is 
thereupon engaged by the secondary line switch 
SL3 consequent to the first digit being sent. So 
it will be manifest that the idle holding of trunks 
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to the latter said '6'-tandeming center-on-calls 
destined to the '623’ group from a calling line 

"of...the same group will not aggregate a consider 
able period in commercial operation. Of course, 

5 it will be possible to arrange the storing mech 
anism, as will be detailed presently, so that the 
first selector will be restored consequent to the 
sending of the first digit Series, and then re 
operated from the storing mechanism, provided 

10 - the callis to be extended through the selector 
S4 in lieu of through selector S'4. If the first 
three digits are consistent with extending the 
call through selector S4, the secondary line 
switch SL3 will be caused to function as set forth 

15 to disconnect from selector S4 and seize Selec 
stor S74, preparatory, to progressing the callºdi 
rectly, responsive to the last four digit series sent 
direct...from the calling telephone. Of course, if 
an intermediate selector is introduced at a tan 

20 deming center succeedent to selector S'4, an ex 
tradigit, will need to be sent consistent with pro 
gressing the call therethrough. Since four digit 
series are required to progress the call through 

... the last two selectors and the connector, five dig 
25 its will then be required to effectuate the con 

nection under call, after selector S'4 becomes 
seized. 
The various primary. tandeming centers indi 

cated in Figs. 2 and 12 will belocated where found 
30 most-economical from engineering and other con 

siderations. These centers will contain a main 
group of second selectors having the correspond 
ing bank contacts of the respective levels tied in 

-, multiple, so the same outgoing trunk therefrom 
35 will be correspondingly reached through all Said 

selectors. The said main group is then Subdivided 
into as many subgroups as there are groups of 
trunks leading-in from tributary ten-thousand 

... or other line groups, it being borne in mind that 
40 while all the ten-thousand groups of a hundred 

thousand group may have outgoing trunkS. from 
the various first selectors...thereof, respectively, 
corresponding to S4, leading...to the same tandern 

, " ing center main, group of second selectors, this 
45 will not necessarily follow. That is, there may be 

a plurality of tandeming centers located diversely 
in the exchange territory reached by the same 
numerical first pull of the dial of a calling tele 

. . phone. Trunks will lead from the various, levels 
50 of all the selectors of the said diversely located 

primary tandeming centers reached by the same 
numerical first pull, to incoming second selectors 
located in the corresponding secondary tandem 

- ling centers. Also, there may...be a plurality, of 
55 the latter centers with respect to a single, hun 

dred-thousand group. It will thus be imanifest 
that any. One of a plurality of primary tandeming 

... centers may be reached by the pulling of the same 
... first digit, depending upon, which group contains 
60 the calling telephone. Further, that any one of a 

plurality of Secondary tandening centers may be 
reached by the si p?lling dõf the same first and 
Second digits, depending upon what group. con 

. . . . . tains : the. calling , telephone. Of course, .a , plu 
65.rality of primary and secondary tandeming cen 

ters may be, located contiguously under the same 
roof, for example, in a commercial installation. 
The arrangement alluded to will be understood 
with reference to Fig. 12, wherein the enclosures 0 I, J and Kindicate the “7” primary tandeming 
center, the secondary group of which is located 
diversely, the in-coming selector groups in each 
Said enclosure being. reached from the seventh 
level. Óf first. Selectors. For example, the selectors 

75 in the I enclosure are reached from the seventh 

??????? 
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level of the first selectors of the groups D and F. 
"The Selector group of enclosure J-shown , con 
nected is reached from the seventh level of the 
first. Selectors of the group G, and the selector 
group of enclosure K shown connected is reached 
fron: the . Seventh level of the first Selectors of 

i group H. The third selector group in enclosure 
Li, being that of a division of the “76' secondary 
tandeming center, is reached from the sixth level 
of the second selectors of subdivisions of the “7” 
primary group in the enclosures I and J. The 
third Selector group in. -enclosure MAI, - being that 
of a division of the “76' secondary tandeming 
center, is reached from the sixth level of the 
Second selectors of the subdivisions of the '7' 
primary group in the enclosure K. The ten 
thousand tandeming center of the group '763’ is 
reached from the third level of the third selector 
groups in enclosures L and M. s 
With further reference to the call to telephone 

T, upon the calling party sending digit “6', where 
in the Selector seized a trunk at its sixth level, : 
the relay 533 will vibrate six times, causing six 
ground impulses to be applied to magnet. SM7, in 
the Inannei before described. The armature 617 
Will-energize the magnet SM6 consequent to the 
first inpulse being sent to magnet, Si?t, prepara 
tory to deenergizing it to advance the wipers on 
the Shaft 618 following the last impulse constitut 
ing the digit. The magnet SM.7 ... advances the i 
WiperS On Shaft 720 resultant to each deenergiza 
tion of the magnet SM7, so the wipers 701 to 709 
(inclusive) will rest on bank contacts 721 to 729, 
respectively, at the termination of the first said 
digit series. The Wipers. On the shaft 618 then 
automatically advance to the second position, as 
referred to. A circuit can now be traced from 
grounded-armature 545, conductor 546, Wiper 608, 
bank contact 609, conductor 610, bank contact 635, 
wiper .636, conductor 637, armature 563, wiper 
564, bank contact 565, conductor 566 to the Wind 
ing of relay. 430, the latter said relay actuating. 
The nake-before-break. Springs of relay 430 are 
now disasSociated from their resting contacts, so 
that the talking conductors 340 and 344 are not 20 
noW in the Seriesed path energizing the windings . 
of relay:404. However, the latter said relay is now 
energized over the path including the spring 401, 
armature 432, conductor 433, bank contact 567, 
Wiper 568, conductor 569, off-normal springs 640 
and 641 in SwitchDF6, conductor 642, armature 
570, wiper 571, bank contact 572, conductor 573, 
arnature 435 to spring 406. The relays 404 and 
410 are thus maintained actuated, preventing a 
lapse of ground occurring to conductor 413 so that 
the Switches PL3 and SL3 will remain in a seized 
state, as well as preventing the selector S4 from 
restoring. Since the conductors 340 and 344 have 

- not been disturbed as to their seriesed relation 
With the calling line and the windings of relay 
533, the Second Series of two impulses constitut 
ing the second digit "2" sent by the calling party 
will cause the armature of relay 533 to vibrate 
two times, resultant to applying two ground im 
pulses from armature 543, armature 560, con- 40 
ductor 561, winding of relay 613, wiper 614, bank 
contact 620, conductor 621, series winding of 
slow-releasing relay G8 to stepping magnet SM.8 
of “hundred-thousand' numerical storing switch 
A8, the wipers. 801 to 808 on shaft 820 being 45 
stepped two steps into engagement with bank 
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contacts 821 to 828, respectively. The armature 
617 will energize the magnet SM6 as before de 
scribed, consequent to the first impulse and the 
latter said magnet will deenergize following the 150 
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Second (last) impulse, so the wipers on shaft 618 
will be driven an additional step. 
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Upon the calling party sending the third digit 
“3”, constituting three open impulses, the arma 
ture of relay 533 will vibrate three times and ap 
ply three ground impulses through the winding 
of relay 613 in the manner before set forth, effec 
tive to energize the magnet SM6 and effective to 
apply the Said impulses through wiper 614, bank 
contact 643, conductor 644, series winding of 
slow-releasing relay G9 to the stepping magnet 
SM9 of “ten-thousandths' numerical storing 
SWitch A9, the Wipers 901 to 909 on shaft, 920 be 
ing Stepped three steps into engagement with bank 
contacts 921 to 929, respectively. The retraction 
of arnature 617 Will cause magnet SM6 to ad 
vance the wipers on the shaft 618 a step. How 
ever, the latter will be to no operative purpose, 
Since a circuit path can now be traced from 
grounded armature on relay G7, wiper 707, bank 
contact 727, conductor 730, Wiper 805, bank con 
tact 825, conductor 830, wiper 905, bank contact 
925, conductor 930, armature 574, wiper 575, bank 
contact 576, conductor 577, conductor 428 and 
Over the before traced path to the winding of 
relay 352, effective to disassociating the primary 
Wiper's from operative relation with the circuits 
of the Switch SL3 and substituting the corre 
Sponding Secondary Wipers therefor, whereupon 
the Switch SL3 will hunt for and seize the first 
disengaged selector S'4 accessible to the second 
ary Wiper Set, in the manner described wherein 
the digit '2' caused the conductor 428 to be 
grounded from the off-normal spring set 419. In 
the present instance, selector S4 is indirectly re 
stored, due to relay 404 deactuating when relay 
334 deactuates, and not by a ground application 
Over conductor 538, as ensued in previous descrip 
tions. The energizing path for the relay 533 will 
be opened at armatures 335 and 342, so that re 
lay 601 Will deactuate, causing switches ND6, A7, 
A8 and A9 to restore their Wipers to normal po 
sition in the manner described, the magnet A9 
being energized from grounded armature 646, 
conductor 647, bank contacts engageable to wiper 
901, interrupter armature to the Winding of mag 
net SM9. The finder SWitch F5 Will reStore con 
sequent to armature 545 retracting, thereby 
opening the ground to armature 555. That is to 
say, the selector S4 and the finder switch F5 will 
be forth with subject to seizure, and the dialing 
tone will be Subject to audition upon relay 623 
retracting upon the Operated said, Switches of 
the storing mechanism restoring by automatical 
ly completing the restoration from the stated 
respective Off-normal positions. In view of the 
last foregoing descriptions, it will be clear that 
whether the calling party sends digits “623' as a 
prefix, or sends '2' as a prefix, will cause the same 
operative call progression. 

It will be manifest that the trunk leading to the 
'6' prinary tanderning center Will be released 
consequent to the restoration of the selector S4, 
as set forth in the last foregoing descriptions. 
Also, that this trunk would not have been seized 
had the alternative prefix '2' been sent in lieu of 
digits “623'. Obviously, subscribers will general 
ly pull the alternative prefix (as indicated on the 
dial, perhaps), in lieu of the listed number, be 
cause the call will then be effectuated with fewer 
pulls and in a shorter time. As adverted to, the 
selector S'4 may be installed in any ten-thousand 
group of the exchange system. If the place of 
installation is remote from the Switch SL3, an im 
pulse repeater will be interposed in the trunk, 

- 11 
contiguous to the said switch SL3, in order to 
obviate carrying the private conductor 459 be 
yond the location of the said repeater. It will 
thus be clear that the said pulling of digit '2' 
may refer to any ten-thousand group of the ex 
change System, and not necessarily the "623' ten 
thousand group, as exampled. 
operation, the characteristics of the traffic Will 
determine what ten-thousand group it will refer 
to. For example, if the business portion of an 
exchange territory comprises a largely called ten 
thousand group, it will usually be found advan 
tageous to have telephones of such group reached 
by all subscribers with five pulls of the dial, in 
lieu of seven. Where it is found convenient to 
have all subscribers thus arranged with respect 
to the said group, it obviously will not then be 
necessary to have a Seven-digit number for the 
subscribers of said business group, so the said 
alternative number would be the one listed, and 
in addition, perhaps, designating the dials of all 
the telephones with the name prefix of the said 
group, radial with the digit '2' hole. Of course, 
any digit hole may be used in place of the exam 
pled '2' hole, generally or in part only. If the 
latter, the dials of the exchange Will not be uni 
formly designated numerically, with relation to 
the name prefix of the concerned ten-thousand 
group. Moreover, a portion or sub-group of a 
ten-thousand group may be arranged with Spe 
cific secondary line switch groups wherein their 
secondary Wipers Will refer to a specific group of 
alternative Selectors (corresponding to S4), the 
latter groups having access to specific ten-thou 

In commercial 
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sand groups. That is to say, if digit '2' is sent 110 
from the calling device of a telephone, it will de 
pend from what sub-group of telephones of the 
main group the call enanates as to what ten 
thousand group will be thereby reached. In this 
connection, it will be understood, that the listed 
number has a three-digit prefix, for example, 
and that the storing mechanism. Switches will be 
wired consistent with the Sub-divisions, in that 
for one division the pulling of “623' will be equiv 
alent to the pulling of '2' simply, and the pulling 
of said “623' at a telephone of another sub-divi 
sion will mean that the call will be progressed by 
Some other method as will be described with ref 
erence to calls to other groups wherein the Sec 
ondary set of wipers of the switch corresponding 
to SL3 Will not be concerned. This method of 
Subdividing a ten-thousand group may be found 
desirable where certain of the Subscribers there 
of have a considerable percentage of calls to cer 
tain ten-thousand groups. In this arrangement, 
the outgoing traffic for each sub-group will be 
considered as if emanating from a main or ten 
thousand group, the Secondary line SWitches and 
the selectors and finder Switches and companion 
storing mechanisms being wired accordingly into 
independent sets, though the connectors and local 
selectors will be common to all the subscriber 
lines of the component sub-groups of the ten 
thousand group. it will be further understood, 
in this connection, that where the prefix digits 
“623’ last referred to does not refer to the same 
ten-thousand group as the '2' hole of the dial, 
the '2' hole of the dial of such telephone may 
refer to Some other ten-thousand group. Fur 
thermore, there will be an equivalent prefix of 
three digits which may be pulled to cause the 
same effective progression of the call as if the 
digit '2' simply, has been sent. That is to say, 
for example, the digit '2' sent from telephones 
of two sub-divisions of a ten-thousand group will 
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12 
progress the call to an incoming Selector of each 
of two specific ten-thousand groups, respectively, 
and also that each latter said incoming Selector 
of a ten-thousand group will be equivalently 
reachable responsive to sending the listed three 
digit prefixes specific to the ten-thousand group 
containing the subscriber line under call. 
The last foregoing plan would ordinarily be 

widely applied in an exchange, whereby the digit 
'2'' prefix may refer to a different ten-thousand 
group when pulled from telephones of the Wa 
rious ten-thousand groups, as Well as any plu 

Under this plan, 
a different name prefix would be placed radial 
with the digit, '2' hole of the telephones of the 
various ten-thousand (or Sub-divisions thereof) 
groups, respectively, and employed as an alterna 
tive prefix in a cordance with the prefix name. 
There would be a generally listed number common 
to all calling telephones of the exchange System 
which may be pulled from any said telephone of 
the systern by way of progressing the call there 
from to the telephone line specifically indexed 
thereby, regardless of what ten-thousand group, 
or sub-division thereof, the line under call may 
be tributary to. It will appear, presently, how 
an alternative calling number of five digitS may 

... be employed in lieu of the listed calling nuinber 
of seven digits, wherein the secondary line Switch 
will not be affected; the latter method being 
capable of employment in a plurality of Ways, in 
dependent of the last described method wherein 
the secondary line SWitch is concerned. 
ASSuine that the party at telephone T3 desires 

to extend a connection to telephone TA, the listed 
calling number of which is “467-5728', having 
an alternative calling number "3-5723'. The 
call Will be initiated as before, wherein the con 
hection will be automatically extended through 
the secondary line Switch. Si3 (or one of its 
group), and the latter said switch will seize selec 
tor S4 (or one of its group), and the finder Switch 
F5 (or one of its group), will seize the trunk lead 
ing to selector S4. Thus, the dialing tone Will be 
perceived as before described, it will be first 
assumed that the calling party chooses to employ 
the alternative calling number “3-5728’, the first 
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digit '3' benig perhaps indicated by a name 
prefix radial with the '3' hole of the dial, so the 
alternative calling number (as in all cases of 
alternative calling numbers), Willin reality be an 
“office' name prefix, followed by four digits. 
That is, where the first three digits of the listed 
calling number constitutes the three first letters 
of a listed name prefix, the aiternative calling 
number thay comprise One pull of the dial fromì 
the hole corresponding to the said listed name 
prefix placed radial with the hole. In the pres 
ent instance, the hole will be that of digit “3'. 
Upon the calling party pulling '3', the selector 

S4 will step its wipers into alignment with the 
third bank level, and there rotate-in and seize the 
first idle trunk leading to a fourth selector e, as 
indicated in Figs. 1 and 2. As before described, 
the relay 533 Will operate responsive to the dial 
While the Wipers of Selector S4 is stepping-up, so 
that Switch A7 will cause the wipers on Shaft 720 
to rotate three steps. Upon the retraction of the 
ariinature on relay G7, a circuit can be traced from 
ground thereon, wiper 705, fourth bank contact, 
conductor 730' to the winding of relay 578, the 
latter Said relay actuating. The energizing path 
of relay 526 is thus opened at armature 524, 
Whereupon the finder switch F5 will unseize and 
the locking ground for relay 502 will be opened 
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at armature 555, the latter said relay deactuat 
ing. Relay 533, and dependent relays thereof 
Will deactuate, causing the Wipers of Switch. A to 
restoie to normal upon the retraction of arnature 

... 63G, Of course, the reti'action of the airinature 
of magnet SM6 Will cause the Wipers on shaft 618 
to advance one-step, but these wipers will be also 
caused to restore upon the retraction of arma 
ture 625. In this connection, it will be noted 
that the Selector S4 has reimained in Seizure of 
the trunk Selected by it leading to selector e, and 
that conductor 413 has remained grounded to 
maintain the antecedent Switches. However, due 
to the armature 414 being attracted, the relay 502 
Will not be falsely energized upon arnature 503 
retracting consequent to the unseizing of the 
finder switch F5. The relay 502 is individual to 
the Selector S4, and the switch F5 is normally re 
Sponsive to being requisitioned by any one of 
a plurality of such relays as 592. The sending 
of the first digit '3' thus served to directively 
progress the call through the selector S4 and to 
incidentally disengage the finder switch F5, to 
gether With its associated storing mechanism. 
The sending of the last four digits “5728” will op 
erate to progress the call through the fourth 
Selector C and the fifth selector to the connector, 
and through the connector to the cailed line lead 
ing to telephone TA. 

If it is assured that the calling party had 
chosen to employ the listed cailing number 
“467-5728’ - in the last described initiated call, 
the first digit (or letter equivalent), '4' will cause 
the Selector S4 to step its wipers into alignment 
With the fourth bank level and rotate-in and seize 
the first idle trunk leading to second selector ic 
Of the '4' primary tandeming center, preparatory 
to the further extension of the call therethrough, 
Since the Said '4', as a first sent digit, may nean 
that the call may be destined to any one of one 
hundred hundred-thousand units. The switch 
A7 Will operate in the manner before described, 
to step its wipers 701 to 709 into engagement 
With bank contacts 731 to 739, respectively, foll 
lowed by the wipers on the shaft 618 being rotated 
One step. The sending of the second digit '6'' 
Will cause the Switch A3 to operate in the manner 
before described, to step the wipers 801 to 808 
into engagement with bank contacts 831 to 838, 
respectively, followed by the wipers on the shaft 
618 being rotated one step. The sending of the 
third digit '7' will cause the switch A9 to operate 
in the manner before described, to step the wipers 
901 to 909 into engagement with bank contacts 
931 to 939, respectively, followed by the wipers 
on the Shaft: 618 being rotated one step. The 
Sending of the fourth digit “5' Will cause five 
ground impulses to be applied through wiper 614, 
bank contact 648, conductor 649, winding of slow 
releasing relay G10 to the stepping magnet SM10 
of the "thousands' storing switch A10, causing 
the WiperS 101 to 103 on the shaft 104 to step into 
engagement with bank contacts 106 to 108, re 
Spectively, followed by the wipers on the shaft, 
618 being rotated one step. The sending of the 
fifth digit "l' will cause seven ground impulses 
to be applied through wiper 614, bank contact 
650, conductor 651, winding of slow-releasing re 
lay G'10, to the stepping magnet; SVI'10 of the 
"hundreds' storing Switch - A'10, causing the 24 
Wipers 151 to 153 on the shaft 154 to step into 
engagement with the bank contacts 156 to 158, 
respectively, followed by the wipers on the shaft 
618 being rotated one step. The sending of the 
Sixth digit "2' will cause two ground impulses to 
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be applied through wiper 614, bank contact 652, 
conductor 653, winding of slow-releasing relay 
G11 to the stepping magnet SM11 of the “tens' 
storing Switch A11, causing the WiperS 101 to 
103 on the shaft 104 to step into engagement 
With the bank contacts 106' to 108, respectively, 
followed by the Wipers on the shaft 618 being ro 
tated one step. The sending of the Seventh digit 
'8' will cause eight ground impulses to be ap 
plied through Wiper 64, bank contact 654, con 
ductor 655, Winding of slow-releasing relay G'11 
to the stepping magnet SM’11 of the “units” 
storing Switch A11, causing the WiperS 151' on 
shaft 154' to step into engagement With bank 
contacts 156 to 158', respectively, followed by 
the wipers on the shaft 618 being rotated one 
step to the bank contact set first antecedent to 
the Set upon which the WiperS are shown nor 
mally resting. That is, the latter said wipers are 
now resting upon the lowermost Set of bank con 
tactS. 
At the time of cornpleting the Sending of the 

third digit '7', a circuit path can be traced from 
armature on relay G7 (which retracts its period 
after the last impulse is applied), wiper 707, bank 
contact 737, conductor 740, Wiper 806, bank con 
tact 836, conductor 840, wiper 906, bank contact 
936, conductor 7 i4, and over the traced path to 
the release magnet Re4, operative to restore the 
Wipers of selector S4, the relays 404 and 410 re 
maining actuated, so no lapse of ground occurs 
to conductor 413. Also, a circuit path exists from 
grounded conductor 840, wiper 907, bank contact 
937, conductor 941 to multipled bank contacts 
656 and 657. Also, a circuit path exists from 
grounded armature on relay G9, wiper 903, bank 
contact 933, conductor 942, bank contact 661, 
Wiper 658 to the stepping magnet SM’6, the latter 
said magnet Operating, preparatory to advancing 
the wipers on the shaft 659 one step upon its 
armature 660 interrupting its energizing path. 
Due to bank contactS 656 and 657 being grounded, 
the magnet SM’6 Will receive ground over Wiper 
662 to advance the Wipers. On the shaft 659 tWO 
additional steps. The object of the latter func 
tion is in view of digits “467' sent from the dial 
being resolved Or interpreted into the digit '3', 
simply, will mean that but five numerical orders 
of digits will be re-sent in extending the call, 
The first two numerical Orders Will thus be 
evaded, since the numerical Order Commutating 
Switch NC6 now has its Wipers in the position to 
effect the re-Sending Of the effective third numer 
ical order digit “3.’ A circuit path can now be 
traced from the clutch magnet CMI6 of the digit 
finder Switch DF6, off-normal spring set 63-64, 
armature 665, Wiper 666, bank contact 668, arma 
ture 669, wiper 670, bank contact 672, conductor 
673, bank contact 933, wiper 903 to grounded 
arnature on relay G9, the magnet CMI6 energizing 
to operatively attract its clutch armature, as will 
appear, presently. 

Before proceeding with the general operative 
functions, 
SWitch DF6 ShOW in Working detail in FigS. 14 
to 19, will be described, having in mind that 
parts in the mechanism drawings will correspond 
With similar designated parts of the schematic 
drawing F6, in Fig. 6. In Figs, 13 to 19, 1 is 
a suitable base upon which is mounted the driv 
ing motor 2, shown in part, and the four stand 
ards, 3, 4, 5 and 6. A Section or quadrant de 
fined by the radial lines A-B' in Fig. 4 is shown 
removed in Fig. 13. The said Standards support 

: the attached annular contact holder consisting 

at this juncture, the digit finding . 

13 
of a metallic base-ring 8 having a radial in 
Wardly projecting Support-arm 9. The support 
arm 9 forms the upper bearing support for the 
pivoted yoke 10, and also carries the depending 
electro-magnet. CMI6. An insulating washer 12, 
a metallic bank contact ring 13 and an insulat 
ing Washer 14 SUirmounts the said ring 8 con 
centrically in the order named. Metallic bank 
contact segments 15 to 27 (thirteen) are spaced 
uniformly radially upon the Washer 14 and cov 
ered With an imbedded insulating washer 30, a 
metallic ring 31 Surmounting the assembly of 
ringS, Washers and segments. Clamp-screws 33 
hold the Said assembly in rigidity as a unit. The 
yoke 10 carries a pair. of wipers 35 and 36, in 
Sulated from the yoke, but electrically tied to 
gether. The electro-magnet CM6 has its iron 
core projecting at its upper end as a spindle 37. 
The said spindle is threaded next to the helix 
portion. So when it is fitted into the hole, 38 of 
the Support-arm 9, the nut 39 may be set to se 
Cure the Spindle 37 (carrying the helix on the 
lower portion thereof) to the support-arm 9. 
The electro-magnet CMI6 will thus occupy a de 
pending position. With respect to the Support-arm 
9 at the geometric center of the ring structure 
Supported by the standards 3 to 6. : . 
The upper portion of the spindle 37 is ma 

chined to form an arbor for the upper alignment 
bearing-hole 40 of the yoke 10. A spindle 42 is. 
rigidly Secured to the base-arm 44 projected from 
the standard 3. The center-lines of the spindles 
37 and 42 align. A shoulder 45 on spindle 42 
Serves as a thrust bearing for the lower bearing 
hole 46 of the yoke 10, the yoke 10 thus being 110 
pivoted on the Spindle 42, supported vertically. 
by the shoulder 45 on the spindle 42. The cen 
ter-line of the holes 40 and 46 align. The wiper 
35 is adapted to Successively engage the said bank 
contacts i5 to 27, and the wiper 36 is adapted to 
engage ring 13 constantly, regardless of the radi 
all angular position thereof. A retracting coil 
Spring 50 has one of its ends secured through a 
slot at the top portion of the rigidly secured 
Spindle 37, and the other end of the said spring 120 
is Secured to a bracket 51 integral with the yoke 
10. When the yoke 10 is rotated about its spin 
diles, as arbors, in a clock-wise direction from 
the normal position shown in the drawings, and 
then released, the residual resilience provided in 125 
the Spring 50 and the resilience of the said spring 
Stored incidental to the said rotating, the yoke 
Will restore to its normal position. A stud 52 on 
the yoke 10 normally rests, upon an insulating 
bushing 53 to maintain the springs 641 and 54 130 
flexed from their free position from tension ex 
erted from Spring 50. That is, springs 640-641 
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Will be engaged and Springs 54-55 will be dis 
engaged. When the yoke 10 is rotated about 
itS axis from normal position, the off-normal 35 
Spring Sets 640-641 and 54-55 are thus oper 
ated, for an object which will appear presently. 
Should the yoke 10 be rotated clockwise (the only 
Way it may be rotated from normal), to its ex 
treme position, the stud 52 will engage the insu- 140 
lating bushing 60 and flex the off-normal spring - 
63 from its companion Spring 64, for an object 
which will appear, presently. 

It will be clear that since the wipers 35 and 36 
are electrically tied, as shown in Fig. 6, the bank 145 
contact ring 13 and the bank contact 15 will be 
electrically tied when the yoke 10 is at its nor 
mal position shown. Similarly, as when the yoke 
10 is revolved about its arbors or spindles 37 and 
42, the bank contacts will be successively elec-150 
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so the clutch-claw 90 will be thrust outwardly 
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14 
trically tied to the ring 13. It will appear, pres 
ently, that while the bank contacts will be cor 
respondingly tied to the ring 13 as the wipers 
are rotated over the said bank contacts, there 
will be no operative effect or object in the said 
tieing during the time the wipers are retracting 
over the said bank contacts under the influence 
of the Spring 50. SSSSSSS m 

The motor drive-shaft 65 has a beveled pin 
ion 66 driving the beveled gear-wheel 67. The 
tooth ratio between said pinion 66 and said 
gear-Wheel being one to thirteen, the shaft 65 
will make thirteen revolutions to one of the 
wheel 67. A pair of normally closed contact 
springs 68-69 are operated by the calm 70 at 
tached to the shaft 65 with a set screw, not 
shown. Thus, the springs 68-69 open their 
contact with each revolution of the shaft 65, 
due to the can 70 flexing springs 69 away from 
Spring 68. 
The motor 2 may be continuously driven, or it 

may be energized from the closure of a set of 
contacts on relay 542, in order that the motor 
will operate only while relay 542 is actuated, Or, 
moreover, the shaft 65 may be driven in plurality 
with other similar shafts from a common drive 
SOUC6 
The gear-wheel 67 revolves about the Spindle 

42 as an arbor, the collar 71 serving as a thrust 
bearing. The said gear-wheel 67 has a receSSed 
portion or clutch 72 having the form of an open 
top cylinder. Around the upper edge of the inside 
periphery of the portion 72 are placed thirteen 
projections or clutch teeth 75 to 87 shown in Fig. 
16 and also a part thereof in Fig. 13. The yoke 
gral with the yoke 10, for armature 89, having a 
right-angle clutch-claw 90 on the said armature 
89 which is adapted to assume its shown dotted 
position. The armature 89 is hinged. On pin 91, 

as indicated by the said dotted lines, when the 
magnet CM6 is operatively energized. The 
clutch-claw 90 has a laterally oblique beveled face 
92, and this face is tilted or obtruded outwardly 
due to the attraction of its rigidly attached arma 
ture portion 89, so its said face 92 registers in 
circumferential alignment with the correspond 
ing oblique faces of the thirteen tooth projections 
75 to 87. A flat retractile spring 93 serves to aid 
gravity to restore the armature 89 and its clutch 
claW 90 When the magnet CMI6 becomes deener 
gized. m 

Having in mind that the gear-wheel 67 is con 
stantly revolving (under the condition of use), it 
will appear that the clutch tooth projections 75 
to 87 are constantly successively passing the re 
tracted clutch-claw 90. In fact, one said tooth 
projection will pass the clutch-claw 90 for each 
revolution of the shaft 65. Or a given projection 
75, for example, will be completely revolved dur 
ing the time the shaft 65 has turned thirteen revo 
lutions. If the cam 70 is secured to the shaft 65 
so it will disengage the springs 68-69 when the 
tooth projection 75 has progressed one twenty 
sixth of a revolution from the drawn position, for 
example, the cam 70 will thus cause the Springs 
68-69 to disengage eight times and be re-engaged 
while the said projection 75 is moving from the 
drawn position to the angular position occupied 
by tooth projection 83, as drawn, the tooth pro 
jection 83, of course, having rotated an equal an 
gular distance. It will also be clear that if the 
tooth projection 75 revolves to the angular posi 
tion occupied by the tooth projection 76 as drawn, 

1,945,467. 
the springs. 68-69 will be disengaged one time. 
and re-engaged. The said springs 68-69 are 
directive impulse springs, as will appear, so they 
will be potentially capable of oening a circuit path 
thirteen times during each revolution of the gear 
wheel 67. - 

It will appear, presently (as shown in Fig. 6), 

80 

that there is means provided to normally negate 
the effect of the springs 68-69 under all but 
specific conditions. This means consists of the 
off-normal springs 640-641, which normally: 
short-circuit springs 68-69 together with arma 
ture 673 and its normally disengaged cooperative, 
contact. 

If it is assumed that the magnet CMI6 becomes 
energized, wherein the clutch-claw 90 tilts out 
wardly, the first tooth projection 85, for example, 
to reach the obtruding face 92 will register there 
with and rotate the carrying yoke 10 with it, 
revolvably about its arbors 37 and 42. The wipers: 
35 and 36 will Successively electrically connect the 
encountered bank contacts to the Iring 13. Inci 
dental to the off -normal movement of the yoke 10, 
the off-normal spring sets 640-641 and 54-55 
(carried with springs 63-64 on the bracket 73, 
rigidly attached to and surmounting the ring 31), 
will be operated. When the magnet CM6 is de 
energized, the spring 93 aiding the gravity of 
armature 89, together with the deflecting beveled 
faces of the clutch-claw 90 and the registering 
cooperating tooth projection 85, will cause the 
said clutch-claw. 90 to disengage and restore. 
The latter function will free the yoke 10 so that 
it will revolvably retract to normal to flex the off 
normal springs 641 and 54 into the position shown. 
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in the drawings. It will appear, presently, that 
the magnet CM6 will always be caused to deen 
ergize while the wiper 35 is in engagement with 
a bank contact, and not while the wiper 35 occu 
pies an intermediate position with reference to 
consecutive bank contacts. Under the provided, 
condition, the springs 68-69 Will be engaged, due 
to the said timing of the cam. 70. In operative 
functioning, the wiper 35 will be caused to be 
drawn over a predetermined number of bank con 
tacts and then released to restore, a predeter 
mined number of times, corresponding with the 
set-up condition in the Switch NC6 and the 
switches, shown in Figs. 7 to 11. 
The mechanical details of the Switch DF6 hav 

ing been set forth, and remembering the magnet 
CM6 is energized and its armature 89 is attracted 
wherein the first projection '75 to 87 registering 
with the clutch-claw face. 92 will cause the wiper 
35 to be rotated over the cooperative bank con 
tacts, the descriptions will be continued. A cir 
cuit path can be traced fron bank contact 18, 
conductor 674, bank contact 939, Wiper 909, con 
ductor 944, bank contact 838, wiper 808, conduc 
tor 845, bank contact 739, wiper 709, conductor 
740, bank contact 675, wiperS676-677, bank.coin 
tact 678, winding of relay 679 to ground. A cir 
cuit path can also be traced from ring 13, make 
before-break spring 680, winding of slow-releas 
ing relay 681 to grounded battery. 

It is clear that as the wiper 35 is progressed, 
the SpringS 68-69 disengage, tired intermediate 
of the bank contacts passed over, so when wiper 
35 has engaged bank contact 17, two disengage 
ments of springs 68-69 have occurred, for ex 
ample. Under the condition of Springs 640-64. 
being disengaged at this juncture, the springs 
68-69 are not short-circuited. Thus, the traced 
path involving the conductors. 569-642 will be 
opened two times. When the wiper 35 has pro 50 
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greSSed into engagement with bank contact 18, 
three openings of the latter said traced path will 
have occurred, the said impulses effective to op 
erating the selector S4, so the wipers of the latter 
Said Selector Will then align with the third level 
of bank contactS Where, as Will appear, presently, 
they Will rotate-in and Select the first idle tirunk 
leading to incorning Second Selector e in group. 
"467.' When the wiper 35 engages bank contact 
18, the circuit path traced from the winding of 
irelay 679 to bank contact 18 and the path traced 
from ring 13 to the winding of relay 681 are 
joined by wiperS 35-36. RelayS. 679 and 681 
will actuate. Relay 681 will lock through its 
right-hand inside armature to spring 55. A path 
can be traced from ground on bank contact 672, 
wiper 670, attracted armature 669 to the winding 
of magnet SM'6, the latter said magnet attract 
ing its armature preparatory to advancing the 
wiper's on shaft 659. One step upon the retraction 
of arimature 669, consequent to the energizing 
circuit of relay 679 opening due to the WiperS 
35-36 retracting because of the opening of the 
energizing path of the magnet CMI6 at armature 
665. Relay 63 Will unlock, consistent With its 
slow-releasing period, consequent to the Spring 
55 disengaging upon the yoke 10 restoring to 
Orrmal. 
At the time relay 681 actuated, armature 673 

will short-circuit the Springs 68-69, and hold 
this short-circuit condition until Supplanted by 
the corresponding short-circuit condition intro 
duced by the Springs 640-641 upon the yoke 10 
restoring. That is, when the three open impulses 
have been applied to the traced path including 
conductors 569 and 642 from the Springs 68-69, 
the relay 681 actuates whereby its armature 673 
prevents further open impulses being applied 
effective to selector S4. Had the wiper not found 
ground on bank contact 18, the relay 681 Would 
not have actuated at that juncture, SO open-im 
pulses will be applied, one for each bank posi 
tion in the Switch DF6, until a grounded bank 
contact is encountered by wiper 35. If through 
any reason no grounded bank contact is en 
countered, the yoke 10 will operate the off-normal 
spring set 63-64 to open the energizing path of 
magnet, CM6 to cause the said yoke to retract 
without encountering the rigid arrin. 9. 
A circuit path can be traced from the magnet 

CMS, over the before traced path to wiper 666, 
bank contact 681, armature 669, Wiper 670, bank 
contact 682, conductor 683, bank contact 107, 
wiper 102 to grounded armature on relay G10, 
the magnet CMI6 attracting its armature 89 for 
the objects before set forth. A circuit path can 
be traced from the winding of relay 679, bank 
contact 684, wipers 677-676, bank contact 685, 
conductor 686, Wiper 103, bank contact 108, con 
ductor 105 to bank contact 20. * Having in mind 
the functioning of the switch DF6, the impulse 
springs 68-69 will apply open impulses to the 
circuit path including conductors 569 and 642, 
which now include the line relay in fourth in 
coming selector e in the “467' group, until the 
wiper 35 encounters bank contact 20, meaning 
that the springs 68-69 will apply five open in 
pulses to the latter said selector e. The relays 
679 and 681 and the magnet SM’6 will actuate 
When the Wiper 35 encounters bank contact 20, 
for the objects before set forth. The selector e 
Will seize the fifth local Selector in the '467' 
grOllp. 
The wipers on shaft 659 have been advanced a 

further step due to the relay 679 deactuating con 

Sequent to the actuation of relay 681. A circuit 
can be traced from the magnet CMI6, over the 
before traced path to wiper 666, bank contact 
688, armature 669, wiper 670, bank contact 689, 
conductor 690, bank contact 157, Wiper 152 to 
grounded armature on relay G'10, the magnet 
CMI6, attracting its armature 89. A circuit path 
can be traced from the winding of relay 679, 
bank contact 691, Wipers 677-676, bank contact 
692, conductor 693, wiper 153, bank contact 158, 
conductor 109 to bank contact 22. The impulse 
SpringS 68-69 Will apply open impulses to the 
circuit extended therefrom and including the 
Windings of the line relay in the said fifth selec 
tol in the “467' group, forthwith followed by 
the actuation of relays 679 and 681 and the mag 
met SM'6 When the Wiper 35 engages bank con 
tact 22. The latter said selector will seize a con 
nector having access to the line under call. 
The WiperS on the shaft 659 have been ad 

vanced a further step due to the relay 679 de 
actuating consequent to the actuation of relay 
681. A circuit, can be traced from the magnet 
CM6, over the before traced path to Wiper 666. 
bank contact 694, arnature 669, wiper 60, bank 
contact 695, conductor 696, bank contact 107', 
Wipal 102' to grounded armature on relay G-11, 
the magnet CMI6 attiracting its armature 89. A 
circuit path can be traced from the winding of 
relay 679, bank contact 697, wipers 677-676, 
bank contact 698, conductor 699, wiper 103, bank 
contact 108, conductor 109' to bank contact 17. 
The inpulse springs 68-69 will apply open in 
pulses to the circuit extended therefrom and in 
cluding the windings of the line relay of the 
latter said connector, causing the Wiper's of the 
COInnector to be stepped into alignment with the 
Second bank level. The relays 679 and 681 and 
the magnet SM'6 will actuate when the wiper 35 
engages bank contact 17. 
The WiperS on the shaft. 659 have been ad 

vanced a further step consequent to the relay 
679 deactuating due to the actuation of relay 
681. A circuit path can be traced from the 
magnet CM6, Over the before traced path to 
wiper 666, bank contact 601, arnature 669, wiper 
670, bank contact 602”, conductor 633, bank con 
tact 157, Wiper 152' to grounded armature on 
relay G'11, the magnet CMI6 attracting its arma 
ture 89. A circuit path can be traced from the 
winding of relay 679, bank contact 604, Wipers 
677-676, bank contact 605', conductor 606, 
wiper 153, bank contact 58', conductor 159' to 
bank contact 23. The impulse springs 68-69 
Will apply open impulses to the circuit extended 
to the line relay of the latter said connector, 
causing the wipers of the connector to be stepped 
to and set upon the eighth set of bank contacts 
leading to the line under call, the connector ap 
plying signaling current thereto. The relays 679 
and 681 and the magnet SM’6 Will actuate When 
the Wiper 35 engages bank contact 23. 
The Wipers on the shaft. 659 have been adi 

vanced a further step due to the relay 679 de 
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actuating consequent to the actuation of relay is 
681. The latter said wipers are therefore resting 
On the uppermost bank contact set shown in the 
drawings, which is one step back from their nor 
mai position, as has been referred to. Under 
this condition, the wiper 608 does not apply 
ground received from arnature 545 to armature 
555, so the finder Switch Will unseize. This Will 
open the traced energizing circuit from the wind 
ing of relay 430 to wiper 636, now resting on 
bank contact 608' where set following the sending 5 
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16. 
of the seventh digit series from the dial, So... the: 
relay 430 will deactuate. This will establish: the . 
connection from the calling line... through the : 
springs 401 and 406 to the called line. The . 
windings of relay. 533 will be disassociated from 
the calling line at retracted armatures 532...and 
539. The relay 502, individual to the Selector S4 
will deactuate, due to its locking ground being, 
opened at armature 555, however, it cannot again 
Operate uiItil Selector S4 inas restored Since 
armature 414 is attracted. The finder, switch F5 
is now. Subject to being converted by any aSSO 
ciated relay, Sueh as 512, for exaiiple, and in 
Such evert it will rotate its Wipei's one Step "be 
fore seizing, because under the latter assumed 
condition, there will be ground potentiai applied 
as a guard from arnature 513, armature 507, 
conductor 508 to bank contact 509. It will be 
noted, in this connection, that while relay 430. 
remained actuated from the time the first digit 
was sent, completely from the dial until the con 
nector buas set its wipers utpoin the baik contacts : 
corresponding to the called iine, the groundedi: 
holding tone source HT4 will be applied through 
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the lower armature of relay 430 to talking con 
ductor 344, audible to the calling party to indi 
cate that the call is being progressed under the 
Seif-functioning agency of the storing mechanism 
in the pregent, instance, it being borne in mind 
that, the first, effective digit, '3' was l'esolved by 
the storing nechanism from the first three-digits 
sent, after the said three digits were transmitted 
from the dia. Thus, it will be possible to send 
the reimaining four digits from the dial before 
the said '3' has been sent and the last four digits 
of the call have been re-sent and the called line 
reached. In any event, the audition of the tone 
from source Hid Will indicate that the relay 430 
is actuated and that the connection is therefore 
not yet compieted. 
Relay 601 will deactuate following the deactu 

ation of relay 542, whereupon the magnets. SM6, 
SM7, Siv18 and SM.9 will operate in the manner 
described to return their respective wiper sets to. 
normal position. The magnet SM'6 Will be en 
ergized through its interrupter &rinature 860, 
bank contact 610', wipei 6:2', arinature 613, 
winding of relay 623 to ground, causing the Wip 
ers on the shaft 559 to ie rotated One Step to 

it will be mainifest 
that had the wiper 612' been resting On back con 
tact 628', when the aiiaature 313', retracted, for 
example, the magnet SM' 6 would be successive 
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ly energized through its self-functioning inter 
ripter arrnature, whereby the set of wipers on 
the shaft 659 will be step-rotated to the normal : 
position. The armatures 614 to 617' will ground 
conductors 624' to 627”, respectively, upOn the de 
actuation of relay 601. This will cause the bank 
contacts engaged by WiperS 131, 151, 101" and . 
151 at off-norina positions to receive ground 
from the saidi arrinatures over the º Said conduc 
tors, respectively. It will Ogerate to energize 
the magnets SRV ), Š?i”0, SR1i and SM 11. 
through their respective inter;"upter armatures, 
withereby the Wipers on tile shafts 134, 154, 104': 
and 154', respectively, will be step-irotated to their . 
noiriñal position SGWn , iin in the si diraWingS.: - 
Thus, the storing mechanisin will autoratically 
initiate its self-functioning to restore its Switch 
elements to norial position forthWith after a re 
sent call has been effectuated, or if the . 
service is terminated; the latter in View of . 
the fact that if ait any state i of the operationirithe: : 
calling party replaces his ireceiver, the...relay 533. 

responding to digits “3', it will be noted that in 

will deactuate and cause the relay 601 to deactu 
ate. . . . '- 

In view of relay:430 being:normal, and there 
being :no: way . of re-operating. it after. the un- - 
seizing of the finder switch F5, the established 
connection...involves: the sailine circuit relations 
a.S.'if, the relay 430 had...not operated, and that 
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the calls had been progressed to the called line. 
under, direct control of the dial. The connection 
Will be: destroyed by... the calling party restoring. 
the receiver, whereby the selectors will restore, 
and the ground will be removed from conductor 
413, to unseize; the line. Switches PI3 and SL3, 
in: View of the citations. 

If...it is assumed that the call last detailed is to 
line:"468-5728', in lieu of to “467-5728', the 
call. Will be: progressed in a different manner to 
that described, and moreover, there is no alter 
native calling number: provided for the present 
assumed, call... Having in mind that in the last 
described call, the selector S4 restored its wipers 
consequent to the sending of the third digit '7', 
and that sending "the specific digits “467' caused 
the Storing mechanism to set-up a condition cor 

the present call no circuit path is established 
whereby the selector S4 will restore its wipers 
When the third digit is sent. The sending of 
the digits: constituting the present call, from the 
dial, Will cause.the various switches of the stor 
ing mechanisia to be set like. When the digits of : 
the last described call were sent from the dial, 
With: the exception that the wiper's 901 to 909 
of Switch. A9. Will now rest, upon bank contacts : 
951 to 959; respectively. This Wii mean that 
ground. Will not be applied over conductor 941. 
to bank contacts 656 and 357, so that when 
Wiper 903, applies ground over conductor 942 to 
bankrcontact. 661 the Wiper 662 will not receive 
ground from bank contacts 656 and 657 to cause 
the magnet SM6 to advance the wipers on ther 
Shaft. 659 tWo steps, cut of engagement with 
them: HoWever, ground received from arma 
ture. On relay G7 is applied over wiper 707, bank . . 

20 contact 727, conductor 730, wiper 805, bank coin 
tact 835, conductor 847 to bank contact 630'. 
The 'wiper 658 will apply: this ground through 
the armature 660 to cause the magnet SMI6 to 
advance the wipers on shaft 659 one step. 

Having in mind that the relay 430 will actuate 
Consequent to; the Wiper 636 advancing to bank : 
contact 635 when the first digit series sent from 
the dial is rended, it will be clear that the second 
and third digits, as well as the remaining digits 
of the call, will not bei directly effective to pro 
gieSSing: the call through the second selector ic 
primarily Seized by the selector S4. A circuit 
path can betraced from the magnet CM6, springs 
63-64, arnhature - 665, wiper 666, bank contact 
631', arnature 669, wiper 670, bank contact 632, 
conductor 633', bank contact 832, wiper 802 to 
grounded ... arnature on relay G8, the magnet 
CM6, thus attracting its arnature 89. A circuit 
can be traced from bank contact 21, conductor 
635, bank contact 833, wiper 803, conductor. 848, 
bank contact 637, Wipers 676-677, bank, con 
tact 638 to the winding of relay 679. When the 
wiper 35 has engaged bank contact 21, the relays 
679, and 681. Will actuate in the manner as be 
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fore described. . . The Springs 68-69 will have 45. 
re-sent-six open impulses; effective to stepping 
the wipers of the second selector ic into align 
ment with the sixth bank level, where they will. 
rotate-ins and seize the first idle trunk leading 
to incoming:third selector:l... The-wiperson the i50. 
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shaft 659 will be caused to advance one step, in 
the manner before described. The magnet CM6 
Will now be energized over the before described 
path from wiper 666, bank contact 668, armature 
669, wiper 670, bank contact 672, conductor 673 
bank contact 953 (inlieu of933 in the previous de 
Scription) wiper 903 to armature on relay G9, the 
magnet CMI6 thus attracting its arimature 89. A 
circuit can be traced from bank contact 23 con 
ductor 159', bank contact 952, Wiper 902, conduc 
tor 740, bank contact 675, wipers 676—677, bank 
contact 678 to the winding of relay 679. When the 
wiper 35 has engaged bank contact 23, the relays 
679 and 681 will actuate in the manner before de 
Scribed. The springs 68-69 will have sent eight 
Open impulses, effective to stepping the wipers 
Of third Selector în into aligniment with the 
eighth bank level, where they will rotate-in and 
Seize the first idle trunk line, leading to local 
fourth selector, not shown, in the “468' group. 
The last four digits will be sent from the dial, 
and then re-Sent forthWith in the manner be 
fore described to complete the connection to the 
called line, after which the finder switch F5 will 

The relay 430 Will deactuate resultant 
therefrom, together with other functioning in 
cluding the restoring of the Switch elements of 
the storing mechanism, in the manner before 
described. It is thus clear that the first Switch 
was effectually linked directly from the dial, 
and that the Successive SWitches were linked re 
Sponsive to re-sent directive impulses. The re 
sending was initiated incidental to the comple 
tion of the sending of the third digit from the 

It continued independent of the primary 
sending from the dial. However, it will be under 
stood that if the primary sending ceases for a 
prolonged period before all the digit Series have 
been re-seat, the storing mechanism. Will not re 
store its switch elements until the seventh digit 
has been Stored and re-sent, unless the calling 
party terminates the service as has been referred 
to. Where any digits Sent from the dial are 
stored, the last digit re-sent must Correspond 
to the seventh or the last listed digit of the line 
under call, So far as the numerical Order dis 
tributer NC6 is concerned. That is to say, the 
wipers on the shaft 659 will be in the position 
attained at the Seventh step from normal posi 
tion, wherein wiper 670 will be in engagement 
with bank contact 602. If the calling number 
contains less than Seven re-sent digits, the wipers 
on the shaft 659 will be falsely stepped over the 
bank contact sets corresponding to the numerical 
order or orders of the omitted digits. Thus, the 
grounding of the conductor 941 caused the sec 
Ond and third numerical Order digits to be 
evaded, and the grounding of conductor 847 
caused the Second numerical Order digit to be 
evaded. It, of course, Will be understood that in 
the exampled System all calling numbers to Sub 
scriber lines constitute seven digits in fact. Where 
fewer digits are sent, one or more of the digits 
in fact, constitute a plurality of digits. For ex 
ample, it Will appear, presently, that the digit 
“5', when sent as a first digit, refers to the first 
three numerical Orders, When re-sent. Where 
the alternative calling number consists of but 
five digits, and the first digit and following digits 
are not re-sent in linking the connection, the 
second and third numerical Order linking 
Switches are by-passed or evaded. 
Assume that the initiated call froin telephone 

T3 is destined to the line leading to telephone 
TB, having listed number '763-5324', and an 

17 
alternative calling number “5-5324'. The find 
er Switch F5 Will function and relay 542 Will 
actuate as before described when the selector S4 
became seized by the secondary line switch SL3. 
When the first digit '7' is sent from the dial, the 
Wipers of the selector S4 will step up into align 
ment With the Seventh bank level, and there ro 
tate-in and seize the first idle trunk, leading to 
Second Seceltor 12. The armature of relay 533 will 
vibrate Seven times responsive to the sending of 
the latter Said digit, so that the switch element 
Al Will advance its Wipers 701 to 709 into engage 
ment with bank contacts 731 to 739, respectively. 
Ground from arnature on relay G7 is applied 
through Wiper 705, bank contact 755, conductor 
30' to the Winding of relay 578, the latter said 
relay actuating to cause the finder switch F5 to 
unSeize, as before described. When the armature 
617 retracts, the Wipers on shaft 618 will advance 
One step, so that the relay 430 will be operatively 
energized over the traced path to ground, includ 
ing Wiper 636. However, this latter function will 
be to no operative purpose, because the armature 
563 Will retract following the attraction of arma 
ture 524, wherein it causes the unseizing of the 
finder Switch F5. ithe relay 601 Will deactuate 
and the Switch element A7 will function to re 
store its wipers to normal, in the manner de 
Scribed. The finder Switch F5 and its compan 
ion storing mechanism will now be subject to 
use in a new call. The call will be progressed 
through the Second, third, fourth and fifth selec 
tors and the connector to the called line, con 
trolled directly from the dial. 

If, in the last assumed call, the alternative 
calling number "5-5324' is employed, the send 
ing of the first digit “5” will set the wipers 701 
to 709 of Switch element A7 into engagement 
With bank contacts 741 to 749, respectively. Also, 
the Selector S4 will operate to step its wipers into 
alignment with the fifth level of bank contacts. 
Following the last impulse of the latter said 
digit, the armature 422 will retract and close a 
path from Operated spring set 420, off-normal 
Springs to the release magnet Re4, effective to 
restoring the wipers of the selector S4, but main 
taining ground on conductor 413 from armature 
412, So the antecedent switches will not unseize. 
Ground from armature on relay G7 will be ap 
plied through wiper 705, bank contact 745, con 
ductor 942 to the bank contact 661, to cause the 
Wipers on the shaft 659 to be advanced one step. 
in the manner before described. The circuit path 
traced from the magnet CM6 to the wiper 666 
Will be continued through bank contact 641', 
armature 669, Wiper 670, bank contact 643', con 
ductor 644”, bank contact 746, wiper 706 to arma 
ture on relay G7, the magnet CM6 attracting its 
armature 89. A circuit path can be traced from 
bank contact 22, conductor 109, bank contact 742, 
Wiper 702, conductor 750, bank contact 645', wip 
ers 676-677, bank contact 665 to the winding 
of relay 679. When the wiper 35 engages bank 
contact 22, the relays 679 and 681 will actuate 
in the manner before described. The springs 
68-69 Will have sent seven open impulses, effec 
tive to stepping the wipers of selector S4 into 
alignment With the Seventh level of bank con 
tacts, where they will rotate-in and seize the first 
idle trunk leading to a second selector n. At the 
time relay 679 actuated, a circuit path is com 
pleted from the magnet SM'6, armature 669, 
Wiper 670, bank contact 643", conductor 644', bank 
contact 746, wiper 706 to armature on relay G7, 
the magnet SM”6 actuating preparatory to ad 
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vancing the wipers on the shaft 859 one step upon 
the retraction of airinature 669, in the nanner 
before described. Upon the deactuation of relay 
681, a circuit path can be traced from the magnet 
CM6, wiper 666, bank contact 631', armature 669, 
wiper 670, bank contact 632', conductor 633, 
bank contact 47, wiper 07 to a nature on relay 
G7, the magnet C\?ió attracting its armature 89. 
A circuit path can be traced froin bank contact 
21, conductor 635', 'anik contact 743, Wiper 703, 
conductor 848, bank contact, 637, wipers 676-677, 
bank contact. 638' to the Winding of Irelay 679. 
When the wiper 35 has engaged bank contact 21, 
the relays 679 and 781 Will actuate in the manner 
as before described. The Springs 68-69 Will 
have sent six open impulses, effective to Stepping 
the Wipers of second selector n into alignflent 
with the sixth bank level, where they will rotate 
in and seize the first idle trunk line ieading to 
third selector p. At the time relay 679 actuates, 
a circuit path is completed from the magnet 
SM'6, armature 669, wiper 670, bank contact 632, 
conductor 633, bank contact 747, wiper 707 to 
arnature on relay C7, the Gagnet SM6 actuat 
ing, preparatory to advancing the wipei's on the 
shaft 659 one step upon the retraction of arma 
ture 669, in the manner before described. Upon 
the deactuation of relay 681, a circuit path can 
be traced from the magnet CWI6, wiper 666, bank 
contact 668, armature 669, Wiper 670, bank Con 
tact 672, conductor 673, bank contact 48, Wiper 
708 to grounded arriaatuire on relay G7, the inag 
net CMI6 attracting its armature 89. A circuit 
path can be traced from bank contact i8, con 
ductor 674, bank contact 744, wiper 704, conditlic 
tor 740, bank contact 675, wipers 676-677, bank 
contact 678 to the winding of relay 69. When 
the wiper 35 has engaged bank contact 18, the 
relays 679 and 681 will actuate in the manner 
before described. The springs 68-69 Will have 
sent three open impulses effective to stepping the 
wipers of the third selector p into aligni?ient with 
the third level of ioank contacts, where they Will 
rotate-in and seize the first idle trunk line lead 
ing to al?n incoming selector dö of the group “763”. 
In this connection, it will be understood that 

while storing mechanista has been sending the 
first three digits of the listed calling number, in 
terpreted from the first digit sent from the dial, 
the dial is perhaps aeing operated in sending the 
last four digits of the calling number and Setting 
up a condition in the storing mechanisin corre 
sponding therewith, so when the first three digits 
of the listed calling number have been Sent fron. 
the storing mechanisin, the last four digits of the 
calling number will be fortin with consecutively 
annexed. That is, wiperS 101 to 103 on shaft 104 
Will be in engagement with bank conta CitS 106 to 
103, respectively; wipers 151 to 153 on shaft. i54 
will be in engagement with bank contacts 161 to 
163, respectively; wiper's 101 to 103 on shaft 104' 
will be in engagement with bank contacts 106 to 
108', respectively; wipers l31' to 153' on shaft 154' 
will be in engagement with bank contacts 161 to 
163', respectively. It is to be noted, in this con 
nection, that the storing nechanisian SWitch ele 
ments A8 and A9 were not set. This is because 
the numerical orders represented by the latter 
said switch elements were set by the Switch ele 

In order to cause the numerical order 
distributing switch N6 to evade the "hundred 
thousands' and “ten-thousands' nullerical os 
ders S0 that the digit Series corresponding to the 
“thousands” numerical ordei”, which Will be tine 

3. second digit series sent, in the present instance, 
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ground will be applied from armature on relay 
G7, wiper 708, bank contact 748, conductors 755 
aiad 756 in parallel, to bank contactS 651 and 
652, respectively. In view of the latter condi 
tion, when arnature 617 retracts at the termina 
tion of the first digit series of five impulses, and 
the imaginet SM6 deenergizes, advancing Wiper's 
on the shaft 618 one step wherein wiper 653' will 
engage grounded bank contact 651, the magnet 
SM6 will be energized through its interrupter ar- 8 
nature, thus causing it to advance the latter said 
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Wipers an additional step upon the energizing 
path becoming interrupted. This functioning 
will re-occur when the wiper 653 advances into 
engagement with bank contact 652. That is, 
wipei. 614 is caused to be automatically stepped 
from bank contact 615 to bank contact 648, pre 
paratory to directing the Second digit Series ap 
plied to wipeg 614 through engaged bank contact 
648 Cver conductor 649 to Inagnet SM10. 
An alternative method of progressing the con 

nection wherein the alternative calling number 
is employed, may be accomplished by disconnect 
ing the off-Knormal Spiring Set 420, So that the Se 
lector S4. Will not be caused to restore its Wipers 
consequent to the Sending of the first series of 
five impulses to efectuate the digit “5”. The con 
ductor "730' Willil be attached to bank contact 746, 
in lieu of the conductor shown there attached. 
This will cause the relay 578 to be energized to 
unseize the finder switch F5, upon the armature 
on relay G retracing at the termination of the 
Said first digit Series. Of course, conductors in 
Switch A7 pertinent to the sending of digits “763' 
may be disconnected, under this method of opera 
tion. There will be trunks leading from the bank 
contacts of the fifth level of selector S4 in multi 
pe with the third level trunks leading from third 
Selector p. In lieu of the latter multiple relation, 
the trunks from the fifth level of selector S4 may 15 
lead direct to independent incoming selectors in 
the '63' group, the latter selectors having their 
corresponding bank contacts in multiple with the 
bank contacts of the incoming fourth Selector di 
shown as reached froin the third level of selector i20 
p. The last four digits of the called number will 
be directly effective from the dial to progress the 
call. This latter method of operation will corre 
Spond to the described method of calling alterna 
tive number '3-5728'. 
ASSume that after initiating a call from tele 

phone T3, it is desired to extend the connection. 
to the line leading to telephone TC having listed 
calling nunber'845-6724”, wherein the '84” sec 
Ondary tandening center is located advantageous 
to direct trunking from the “623' group first se 
lector S4, though other - groups of the exchange 
System inay obtain connection to the said '34' 
center by routing through the primary tandeming 
center '8'. Thus, in the present call emanating 135 
from the specific '623' group, the effective calling 
nuimber will be "85-6724', wherein the second 
digit Sent from the dial is eliminated by the stor 
ing nechaliniSim. When re-Sending. 

It will be clear, in view of the foregoing de 
scriptions, that the Storing mechanism will start 
re-sending when three digits have been set-up, 
though, perhaps, the said three digits may have 
been set-up by the sending of One digit series 
from the dial. It Will also be clear that the re 
Sending functioning of the storing mechanism 
is independent of the functioning of receiving 
and storing of digit Series sent from the dial. 
So it will simplify the succeeding disclosure by. 
assuming that the calling party has sent the i50 
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seven series of digit impulses "845-6724' from 
the dial and that the following physical condi 
tion exists in the Switch elements of the storing 
mechanism: The wipers on the shaft 618 will 
rest upon the lowermost set of cooperative bank 
contacts; wipers 701 to 709 Will rest upon bank 
contacts 761 to 769, respectively; wipers 801 to 
808 will rest upon bank contacts 851 to 858, re 
spectively; wipers 901 to 909 will rest upon bank 
contacts 961 to 969, respectively; Wiper's 101 to 
103 will rest upon bank contacts 116 to 118, re 
spectively; wipers 151 to 153 will rest upon bank 
contacts 156 to 158, respectively; wiperS 101' to 
103 will rest upon bank contacts 106 to 108, 
respectively; wipers 151' to 153' will rest upon 
bank, contacts 161' to 163, respectively. The 
Selector S4 operated responsive to the sending 
of the first digit Series from the dial, its WiperS 
rotating-in at the eighth level and selecting the 
first idle trunk leading to a third Selector q in 
the “84' secondary tandeming center, relay 430 
being maintained actuated, in the manner be 
fore described. 

Preparatory circuit paths, established by the 
storing mechanism Switch elements, may be 
traced as follows: Bank contact 645, conductor 
750, wiper 702 to bank contact 762; bank contact 
637, conductor 848, tap to wiper 703 and engaged 
bank contact 763, Wiper 803, bank contact 853, 
conductor 859 to bank contact 19; bank contact 
675, conductor 740, wipers 704 and 709 resting 
upon bank contacts 764 and 769, respectively, 
wiper 902, bank contact 962, conductor 105 to 
bank contact .20; bank contact 685, conductor 
686, Wiper 103, bank contact 118, conductor 635' 
to bank contact 21; bank contact 692, Conductor 
693, wiper 153, bank contact 158, conductor 109 
to bank contact 22; bank contact 698, conductor 
699, wiper 103', bank contact 108, conductor 

40 109', bank contact 17; bank contact 605', con 
ductor 606', Wiper 153', bank contact 163', con 
ductor 859 to bank contact 19. Also, bank con 
tact 643, conductor 644, bank contact 766, 
Wiper 706 to armature on relay G7; bank con 
tact 632', conductor 633, bank contact 767, 
Wiper 707 to armature on relay G7; bank con 
tact 672, conductor 673, bank contact 963, wiper 
903 to armature on relay G9; bank contact 682, 
conductor 683, bank contact 117, Wiper 102 to 
armature on relay G10; bank contact 689, con 
ductor 690, bank contact 162, wiper 152 to ar 
mature on relay G'10; bank contact 602', con 
ductor 603", bank contact 157”, Wiper 152” tO 
armature on relay G'11. Also, bank contacts 656 
and 657, conductor 941, bank contact 765, wiper 
705 to armature on relay G7. 
At the time armature on relay G9 retracts, 

following the sending of the third digit “5', 
ground is applied therefrom to wiper 903, bank 
contact, 963, conductor 942 to bank contact 661. 
This Will cause the wipers on the shaft 659 to be 
stepped from their normal position to the first 
successive set of bank contacts. Due to bank 
contacts 656 and 657 being grounded, the mag 
net SM'6 will operate in the manner before de 
scribed, to advance the wipers two further steps, 
automatically. Wiper 670 now rests upon 
grounded bank contact 672, so magnet CM6 will 
energize in the manner before described. When 
the wiper 35 encounters bank contact 20, the 
Windings of relays 679 and 681 Will become in 
series, including the traced path between bank 
contacts 20 and 675, wipers 676-677 and bank 
contact 678. The relays 679 and 681 will actu 
ate and magnet SM'6 will energize from ground 

ed bank contact 772, effective to advance the 
Wipers on shaft 659 One step upon armature 665 
attracting. The winding of relay 679 will now 
be in a path including bank contact 685 to bank 
contact 21, and magnet CM6 will be energized 
from ground on bank contact 682. The relays 
679 and 681 will actuate upon wiper 35 engag 
ing bank contact 21, effective to advance the 
wipers on shaft 659 one step upon armature 665 
attracting. The Winding of relay 679 will now 
be in a path including bank contact 692 to bank 
contact 22, and magnet CM6 Will be energized 
from ground on bank contact 689. The relays 
679 and 681 will actuate upon wiper 35 engaging 
bank contact 22, effective to advance the wipers 
On shaft 659 One Step upon armature. 665 at-, 
tracting. The winding of relay 679 will now be 
in a path including bank contact 698 to bank 
contact 17, and magnet CMI6 will be energized 
fron ground on bank contact 695. The relays 
679 and 681 Will actuate upon wiper 35 engag 
ing bank contact 17, effective to advance the 
WiperS On shaft 659 One step, upon armature 665 
attracting. The Winding of relay 679 will now 
be in a path including bank contact 605' to bank 
contact 19, the magnet CM6 will be energized. 
from ground on bank contact 602'. The relays 
679 and 681 will actuate upon wiper 35 engaging 
bank contact 19, effective to advancing the 
WiperS On shaft 659 one step upon armature 665 
attracting, the said Wipers now engaging the 
topmost set of bank contacts. Ground applied 
from conductor 546 through Wiper 608, conduc 
tor 610, wiper 636, coinductor 637 to maintain 
relay 430 actuated becomes opened because the 
bank contact Wiper 608 is resting upon is dead. 
The finder Switch F5 Will unSeize because of the 
renoval of ground from conductor 610, as has 
been referred to. . . 

It has been clear throughout the foregoing 
descriptions that the contact Springs 68-69 con 
trolled the sending of , open impulse series in 
numerical correspondence With the number of 
bank contacts or bank contact positions trav-- 
ersed by the Wiper 35 during the periods the 
magnet CM6 Was energized. Also, due to the 
circuit relations, the selector q responded to the 

irst Series of five impulses re-sent, to progress 
the call over the first idle trunk of the fifth level 
thereof to the incoming fourth selector c in the 
'845' ten-thousand group, from whence the call 
is advanced in accordance with the last four 
digit Series re-sent corresponding with the last 
four digit Series sent from the dial. The first 
digit '8' in the present exampled call deter 
mined that the Selector S4 will remain in Sei 
Zure of the trunk leading to third selector q. It 
also determined that the second digit of the 
listed number sent from the dial will be evaded 
when re-sending. Under this assumed condition, . 
the first digit '8' refers to but one-hundred 
thousand lines, because the selector q seized by 
Selector S4 has access to but ten ten-thousand 
groups. Should it be desired to expand the 
accessibility of the eighth level of selector S4 
ten times to comport with the potential capacity 
of the exchange system, it will be necessary to 
make the following circuit changes at such time: 
Tie bank contact 768 to bank contact 728, the 
latter being tied to wiper 804; tie bank contact 
854 to conductor 94, which leads to bank con 
tacts 656 and 657. So far, the arrangement con 
forms with the drawings. Disconnect the tap 
from conductor 941 to bank contact 765. The 
latter changes will insure that the bank con 
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tacts 656 and 657 will constitute ground as wher: 
the digit “8” was the first digit sent iron the 
dial. ft Will be imarnifest, that if the first two 
digits are other than '84', or noirecwer, if the 
Second digit is other than '4', the conductor 94.1 
will not be grounded. That is, the sending tige 
first two digits '84-' under the latter assuined 
condition will operate to cause the inunerical 
order commutating switch C6 to evade ühe first 
two numerical orders. Aitention is called to 
the fact that if digits “62', '64' or '82' are 
the first two digits of the called Yauzaber, the 
conductor 941 Will likeWise become grounded to 
aause the first two nuinerical orders to be evad 
ed. However, if the first three digits are '823', 
as was an assumed instance, this would not op 
erate to vitiate the call, because the digit '3' 
Will cause the Selector S’4 to be Seized, di Scon 
necting selector S4. Of course, the UKM bers el 
ployed in the exchange syst&n ray no, include 
the exampled interfering first two digits. If it 
does, in place of tieing bank Cointact 768 in ?mül 
tiple with wiper 804, it will be tied to an int'g- 
duced wiper on silaft 820, which latter Will co 
operate With bainik contact 854. The iartier bailili, 
contact Would 20t them be COOperative With Wi 
804, there being a Substituted sank cd.intact fos' 
854 cooperative with Wiper 84, perhaps, die 
panding upon its requirement. 

in this connection, it will be understood that 
where a wiper attached to conductor leading 
to the arinature on relay C, for exagge, is ac 
cessible to a bank contact at any Set positio: 
which has an operative conductor attached, the 
said operative conductor aay be detached aid 
'e-attached to any bank contact cooperative With 
a wiper attached to the said conductor. That is, 
the drawings indicate that, certain CCIndictor's aire 
to be attached (through bank contacts) to the 
conductor leading to the ai'ikattire oil relay C7 
when the shaft of a specific eleinent has 'O- 
tated a predetermined nuinier. Of steps, and tine 
arinature on relay C has retracted, and it is in: 
material that wipei accomplishes this. Also, C81'- 
tain of the wipers are showi), as engaging off 
normal bank contacts attached to a ? ?: 2 ??? 

operative conductoi". It is Inanifest a pair of 
off-normal Springs, operated by a Shaft ca;n in&y 
be SubsiëUited therefor. And it Will be Uänder 
stood that, win2ire connoined bank contacts CC 
cur consecutively, as in the casa of Carritoned 
bank contacts engageable to wiper 603, for ex 
aimple, the wipers will be of Such 25 to 
span adjacent bank contacts while : ing fton 
one to another, so no open circuit path condi 
tion will occur under this conditioil. Coviously, 
this would not be necessary in the case of wiper's 
71 and 705, for example. 

If it is assumed that after initiating a call 
from telephone T3, it is desired to extend the 
connection to the line having listed calling Illum 
ber '0', which may, perhaps, be the toll record 
ing operator's SWitchboard LD, the calling party 
will pull digit “O', wherein the selector S4 will 
respond to step its wipers into alignment with 
the tenth bank level, and there rotate-in and 
seize the first idle trunk leading to second selec 
tor. r. The finder switch F5 functions incidental 
to the initiation of the call, in the manner be 
fore described, so the Switch element At func 
tions coincident with selector S4 to set its wiper 
701 to 709 into engagement with bank contacts 
771 to 779, respectively. When armature 617 
retracts, following the last impulse of the '0' 

: digit series, the wipers on the shaft 618 will be 
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rotated one step, closing the before traced cir 
cuit path energizing relay 430. Circuit paths can 
be traced as follows: From bank contacts 643", 
conductor 644', bank contact 776, wiper 706 to 
armature on relay G7; bank contact. 632', con 
ductor 633', bank contact "777, Wiper 707 to arma 
ture on relay G7; ground from armature on relay 
G7, wiper 708, bank contact, 778, conductor 780 
to multipled bank contacts 668', 669', 670', 671' 
and 672; bank contact 661, conductor 942, bank 
contact 775, wiper 705 to armature on relay. Gl; 
bank contact 645", conductor 750, wiper 702, 
bank contact 772, conductor 109' to bank contact 
17; bank contact 637, conductor 848, wiper 703, 
bank contact 773, conductor 674 to bank contact. 
18. Due to bank contact 661 being grounded, 
the magnet SM’6 will operate to rotate the WiperS 
on shaft 659 One step. The magnet CMI6 Will 
energize over the traced path therefrom to wiper 
666, and thence to contact 641', arimature 669, 
wiper 670, bank contact 643, conductor 644", 
bank contact 766, wiper 706 to armature on re 
lay G7. This will cause wiper 35 to be drawn to 
bank contact it to complete the operative circuit 
path including the windings of relays 679 and 
681, in the rainer before described, haVing in 
Iniid that wipers 676-677 tie bank contacts 
645-865'. The deactuation of relay 679 will 
cause wipers on shaft 659 to be advanced a step, 
as magnet SM'6 was energized to grounded bank 
GC?atact 643”. . Magnet CM?6 will energize OVel' 
the traced path therefronto wiper 666, bank con 
tact 631', arnature 669, wiper 670, bank contact 
632' to armature on relay G7. Wiper 35 will 
now be drawn to bank contact 18 to complete the 
operative circuit path including the Windings of 
relays 679 and 68, in the manner before de 
scribed, having in mind that. Wipers 676-67 tie 
bank contacts 637-638'. The deactuation of 
relay 679 will cause wipers on shaft 659 to be ad 
vanced a step, as magnet SM'6 Was energized to 
grounded bank contact 632. No energizing path 
for the magnet, CM6, will now exist. However, 
wiper 662 will find ground on bank contacts 668" 
to 672 as the magnet SM'6 operates its inter 
rupter contacts in advancing the wipers on the 
shaft 659 So they will engage the uppermost set 
of bank contacts. The wipers on shaft 618 have 
not advanced beyond the first step wherein wiper 
636 is in engagement with bank contact 635. 
When wiper 608 assumed its position. On the 
uppermost bank contact, the energizing path for 
relays 430 and 526 opened, causing the talking 
path to be completed through - Selector S4, and 
causing the finder switch F5 to unseize. The 
latter function will cause the switch elements of 
the storing mechanism to restore in the manner 
described. 

It is clear that the contact SpingS 68-69 COn 
trolled the sending of open impulses in Series 
corresponding to the train of digits “23”, which 
latter digits were successively effective to step 
the wipers of the second selector r into alignment 
with the second bank level thereof, where it 
rotated-in and seized the first idle trunk leading 
to third selectors. The latter said selector then 
steps its wipers into alignment with the third 
bank level to select the first idle trunk line lead 
ing to the switchboard LD. The latter trunk 
line may involve any of the well known circuit .4s 
means for linking final selectors to a responding 
SWitchboard. A Suitable circuit for this is shown 
in Fig. 3 of my pending application for U. S. Pat 
ent, Serial No. 362,321, filed March 1, 1920. * , 

In the last exampled call, the second and third 
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1,945,467 
digits where automatically annexed through the 
agency of the storing mechanism, forthwith foll 
lowing the first digit sent from the dial, resultant 
from a condition set-up in the Storing mecha 
nism. This set-up condition was effectuated 
coincident with setting the selector S4, responsive 
to sending the digit “0' from the dial. After the 
relay 430 deactuated, the linked connection is 
the same as would have ensued had the conduc 
tors 566 and 504 been disconnected before initiat 
ing the call, and the calling party had sent digits 
“023' from the dial, in lieu of 'O', simply. 

If it is assumed that after initiating the call 
from telephone T3, it is desired to extend the 
Connection to the line leading to telephone TID, 
having the listed calling number '625-4782', 
for example, the called party, after perceiving 
the dialing tone, will pull the corresponding holes 
of the dial to set the various Switch elements 
of the storing mechanism, in the manner be 
fore described. The selector S4 will step its 
Wipers into alignment with the sixth level and 
rotate-in and seize the first idle trunk leading 
to selector i, responsive to the first digit '6'. 
Consequent to the sending of the third digit "5', 
the wipers of the selector S4 are restored, and 
the storing mechanism initiates its functioning 
to apply directive impulses to the selector S4 
to re-operate it and the succeeding selectors and 
the connector, successively. Having in mind the 
stated functioning, and the fact that the Stor 
ing mechanism may receive and Store reSpOn,Sive 
to the dial while at the same time it is re-send 
ing stored impulses, it will appear that the re 
Sending will be self-initiated consequent to the 
sending of the third digit, '5', and that a series 
of eleven and a series of five impulses Will be 
re-sent in lieu of the "625' sent from the dial, 
the following circuit paths may be traced from 
set-up conditions: Armature on relay G7, wiper 
707, bank contact 727, conductor 730', wiper 805, 
bank contact 825, conductor 830, wiper 905, bank 
contact 965, conductor 714, and over the traced 
path to the release magnet Re4; armature on 
relay G7, Wiper 708, bank contact 728, conduc 
tor 782, wiper 804, bank contact 824, conductor 
865, wiper 904, bank contact 964, conductor 972 
to bank contact 677'; bank contact 645', con 
ductor 750, Wiper 702, bank contact 722, con 
ductor 675” to bank contact 26; bank contact 
637, conductor 848, wiper 803, bank contact 
823, conductor 109 to bank contact 17; bank 
contact 675, conductor 740, wiper 709, bank con 
tact 729, conductor 783, viper 807, bank con 
tact 827, conductor 868, Wiper 908, bank con 
tact 968, conductor 105 to bank contact 20; bank 
contact 685, conductor 686, Wiper 103, bank con 
tact 128, conductor 859, bank contact 19; bank 
contact 692, conductor 693, Wiper 153, bank con 
tact, 158, conductor 109 to bank contact 22; bank 
contact 698, conductor 699, Wiper 103”, bank con 
tact, 128’, conductor 159' to bank contact 23; 
bank contact 605, conductor 606', wiper 153', 
bank contact 173”, conductor 109' to bank con 
tact 17; bank contact 643", conductor 644' to 
free bank contacts 746, 766 and 776; bank con 
tact 632, conductor 633, bank contact 822, wiper 
802 to armature on relay G8; bank contact 
672, conductor 673, bank contact 693, wiper 903 
to armature on relay G9; bank contact 682, con 
ductor 683, bank contact 127, wiper 102 to ar 
mature on relay G10; bank contact 689, con 
ductor 690, bank contact 157, wiper 152 to ar 
mature on relay G'10; bank contact 695, con 
ductor 696, bank contact 127', wiper 02’ to ar 
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mature on relay G11; bank contact 602', con 
ductor 603', bank contact 172' to armature on 
l'elay G'11; bank contact 661, conductor 942, 
bank contact 963, Wiper 903 to armature on re 
lay G9. The latter traced path is established: 80 
Consequent to the sending of the third digit 
'5', and causes the re-sending to be initiated 
Whereby the wipers on the shaft, 659 will be ro 
tated One step. The magnet CM6 will energize 
Over the path previously traced to wiper 666 and 
thence to bank contact 641', arrnature 669, wiper 
670 to grounded bank contact, 643. 
In View of previous descriptions, it will be clear 

that due to bank contact 677' being grounded, 
the second digit “2' will be evaded, and there 
fore, but six digit series will be sent. Due to 
the Set-up condition, the first and second series 
re-sent will be “11’ and '5', respectively, since 
the Wiper 35 Will first rotate to bank contact 
26, and then to bank contact 20. The last four 
digit Series re-sent will correspond numerically 
With the last four digits sent from the dial. The 
first digit Series '6' sent from the dial set-up 
digit Series “11'; the second digit series '2' sent 
from the dial set-up digit series '2' and the 
third digit Series “5' sent from the dial set-up 
digit Series “5'. However, the set-up condition 
due to the Sending of the second digit '2' is 
ignored, due to the ground on bank contact 677' 
causing the SWitch NC6 to falsely rotate from the 
corresponding numerical order bank contact set 
Without causing the corresponding functioning 
of the digit finder SWitch DF6. In this con 
nection, it will be understood that the armature 
669 Will always retract a sufficient period in 
advance of the retaction of armature 665 to 
insure that the said false rotation due to the 
grounded condition of bank contact 677', for ex 
ample, will have occurred before the magnet CMI6 
Will energize, at least before sufficient time has 
elapsed for the wiper 35 to have reached a 
grounded bank contact corresponding to the 
numerical Order (or Orders) which is to be ig 
nored. the Successive Operation of the Wiper 
35 in finding the bank contacts grounded 
through the agency of the Switch NC6 as it suc 
ceSSively progresses over the bank contacts of 
the Six numerical orders and the unseizing of 
the finder switch F5 and the deactuation of 
relay 430 after the connector has set its wipers 
upon the bank contact set corresponding to the 
called line will be manifest, in view of previous 
descriptions. 

If it is assumed that in lieu of sending digits 
"625-4782' in the last exampled call, digits 
“626-4782' are sent, wherein the third digit is 
'6' in lieu of '5', the circuit path from bank con 
tact 675, conductor 740 will continue over the last 
before traced path to wiper 908, thence to bank 
contact 978, conductor 635' to bank contact 21, in 
lieu of from conductor 740, bank contact. 968, cOn 
ductor 108 to bank contact 20. The Wiper 905 
Will engage bank contact 975 in lieu of 965, con 
ductor 714 to the release magnet Re4, as before. 
This will cause the same functioning as before, 
only that the third digit re-sent will now be “6” 
in lieu of “5' because bank contact 21 is con 
cerned now in lieu of 20. That is, fourth selector 
g Will be seized at the sixth level of third selector f 
in lieu of fourth selector h at the fifth level of said 
selector f. 

If it is assumed that in lieu of Sending digits 
“625-4728’ in the last exampled call, digits 
“667-4782' are sent, wherein the second and 
third digits are “67' in lieu of "26', the circuit 
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paths with relation to bank contacts 645, 637, 

sending will ensue. 

675, 643, 632 and 672 will be altered, though the 
circuit paths with relation to the last four digits 
will be the same as in the last two exampled calls. 
Circuit paths can be traced as follows: Bank con 
tact 645, conductor 750, wiper 702, bank contact 
722, conductor 675”, bank contact 26; bank con 
tact 637, conductor 848, wiper 803, bank contact 
833, conductor 635”, bank contact. 21; bank con 
tact 675, conductor 740, wiper 902, conductor 109 
to bank contact 22; bank contact 643, conductor 
644, bank contact 756, wiper 706 to airmature on 
relay G7; bank contact 632', conductor 633, bank 
contact 832, Wiper 802 to armature on relay G8; 
bank contact 672, conductor 673, bank contact 
933, Wiper 903 to armature on relay G9; bank 
contact 630', conductor 847, bank contact 835, 
wiper 805, conductor 780, bank contact 727, Wiper 
707, to armature on relay G7; bank contact 657, 
conductor 942, bank contact 933, wiper 903 to 
arnature on relay G9. The bank contact 661 is 
thus grounded consequent to the sending of the 
third digit from the dial. Bank contact 630' being 
grounded, the wiper 658 (and companion wipers) 
Will be caused to rotate to the second set of bank 
Contacts corresponding to the Second digit '6'. 
Thus, while the storing mechanism is set-up to 
re-send '6' as the first digit, and '6' as the 
Second digit also, but one of the latter said digits, 
the Second, will be re-sent. The selector S4 
having remained Where set under direct control 
of the dial will be in the position as if the wipers 
thereof had been at normal and the first digit 
'6' had been re-sent effective to operating it. Of 
course, since the wipers of the switch NC6 moved 
from normal to the Second Set of bank contacts 
'to re-send the second digit of the number sent 
from the dial, there will be no delay while the 
selector S4 is being operated. The last four digits 
of the number under call Will be annexed in the 
manner referred to in the call to telephone TB. 

It will be understood that While the re-sending 
of the primarily sent digits have been initiated 
consequent to the third digit being sent, this 
function may be varied to suit conditions, it being 
Only necessary to ground conductor 942 to cause 
the Said initiation. This latter can be done by 
the corresponding Wiper and cooperating bank 
contact of any of the storing SWitch elements. 
Of course, in Soine instances the route of the 
call is not determined until the third digit has 
been sent, and in Such case the initiation of the 
re-sending will be necessarily held until the re 
quired number of digits have been primarily sent 
from the dial in accordance With the Specific call. 
Thus, it is practicable to initiate the re-sending 
coincident with the completion of the primary 
sending of the first digit, where the first digit 
indexes that the call Will be Stored and sent in 
its entirety. 
Under the condition of Sending from the dial 

while the Storing mechanism is re-sending, if the 
latter has Sent all stored digits, while some are 
still to be stored, the re-sending will be arrested 
until another digit has been stored, when the re 

Thus, a very prolonged in 
terval may be made between digits sent from 
the dial without vitiating the call or releasing the 
Storing mechanism and finder switch pre 
maturely. The wiper 670 must receive ground 
from an engaged bank contact in order to ener 
gize the magnet CM6, so if the latter said wiper is 
advanced to a numerical order which has not, 
been set-up, the functioning of the switch DF6 
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will not occur until the set-up condition subse 
quently ensues. • 

Fig. 20 is a preferred modification of a por 
tion of Fig. 6, affecting relay 681. A fast relay 
681' having two windings is substituted for re 
lay 680. When relay 681 actuates, added slow 
releasing relay 211' will actuate to energize the 
left-hand winding of relay 68' to hold it locked 
for a predeterinined period. The make-before 
break Spring 212 on relay, 21.1' serves to dis 
connect the Windings of. relay 2il' and to main 
tain it until after the yoke 10 has had time to 
retract and feX spiring 54. This Will insure. re 
lay 68i' being held actuated a predetermined 
length of time after the last impulse of a se 
ries has been sent, irrespective of the time the 
yoke is required to retract, so the period between 
digit series will be practically constant, re 
gardless of the time taken for the yoke to re 
tract. A possible variation of the said period 
occurs wherein there may be a variable angular 
distance for a clutch tooth to progress before 
encountering the obtruded clutch-claw. 

it Will be manifest that the secondary line 
SWitch SL3 inay be displaced by a line Switch 
of the type disclosed in D3 of Fig. 3, my pend 
ing application for U. S. Patent, Serial No. 535,430, 
filed February 10, 1922, Patent No. 1,776,022, 
granted Sept. 16, 1930. 
By introducing Fig. 22 so the lines thereof ex 

tending to the right-hand margin register with 
the lines extending to the right from section line 
AA in Fig. 4, and applying Fig. 5 to Fig. 22 So the 
lines extending to the lower margin of Fig. 5 
Will register with the lines of Fig. 22 extending 
to the upper margin, the functioning of the sys 
tem will be changed. It will be manifest that 
the said introduction of Fig. 22 Will nean that 
the finder switches shown in Fig. 5 will be re 
lated to the trunks leading to the secondary line 
SWitches, as SL3, in lieu of first selector as S4. 
That is, the finder switch requisitioned will ini 
tiate its hunting operation forthwith upon the 
primary line switch PL3 seizing. . 
In order to avoid confusion the designations 

in Fig. 22 will have a prime added wherein they 
Correspond to designations of parts in Figs. 3 
and 4. 
The relay 430' (corresponding to relay 430) is 

IOW interposed in the trunk leading to the sec 
Ondary line switch S3' in essentially the same 
relation to the group of finder switches, as F5 
and F5, as when the said relay 430. Was de 
Scribed interposed in the trunk leading-in to 
the first selector S4. 
The Secondary line Switch S3' is modified 

from the switch SL3 by the addition of the upper 
armatures 375 and 381 on relays 334' and 309, 
respectively, and the two upper wipers 376 and 
382 are also added. The bank contacts at the 
left in Fig. 22 are those the wipers of the switch 
PL3 are shown resting upon in Fig. 3. 
When the primary line Switch P3 Seizes and 
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thereby applies ground to bank contact 318' 
from the lower armature of relay 301, this ground 
will be applied through armature 375, conductors 
504' and 504, armature 503 to the lower winding 
of relay 502, to initiate the hunting of the finder 
Switch in the manner before described. Should 
the relay 334’ actuate forthwith upon the switch 
PL5 seizing due to the fact the selector S4 is 
idle, the arnature 375 will open the energizing 
circuit of relay 502, perhaps, before the finder 
Switch converted has found the trunk leading to 
switch SL3’. Wiper 376 will complete a circuit 
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path from conductor 504', bank contact. 377, 
conductor 504, armature 414 to conductor 413. 
The latter said conductor will be grounded at 
armature 412, though a brief lapse of ground 
to conductor 504 may occur. The relay 502 may 
be made slightly slow-releasing to bridge the 
latter said lapse. Thus, after armature 375 at 
tracts, the relay 502 is maintained from ground 
applied through wiper 376 until armature 507 
fully attracts when the finder switch seizes. Ar 
mature 381 applies ground from armature 316 
to bank contact 318' before relay 30 deactuates, 
so no lapse of ground occurs to the winding of 
relay 307. When arnature 375 attracts, bank 
contact 318' is tied and locked to the upper wind 
ing terminal of relay 334'. Conductor 538 is 
applied through wiper 382, bank contact 383 to 
conductor 538', so that conductors 504 and 538' 
now have the same operative function as where 
the finder Switches are directly related to the 
trunks leading to the first selectors as S4, fully 
described. 

It will thus appear that the finder switch 
will initiate its functioning and perhaps seize 
the requisitioning trunk by the time the Sec 
ondary line switch SL3' seizes; at least So brief 
ly thereafter that the calling party will not be re 
quired to await a further time. In commercial 
operation, the storing mechanism will be ready 
to receive the first digit series sent from the 
calling dial when the calling party is ready to 

In view of pre 
vious descriptions, the detailed operation of 
switch SL3' With relation to the system will be 
manifest. - 

The introduction of armature 381 inSures that 
ground from bank contact 318' cannot energize 
relay 334’ until after relay 309' has first actuated. 
This insures that the relay 334 will not falsely 
actuate; even if wiper 322' is resting upon a 
grounded bank contact when switch SL3 is seized. 
The line switch SL3 may have an armature cor 
responding to 375 introduced between conductor 
317 and the upper winding terminal of relay 
334, in lieu of the permanent tie conductor, for 
the object last referred to thus obviating ad 
justments to forestall the said false actuation of 
relay 334. 
In the exampled system, the impulses re-sent 

from the storing mechanism have been of the 
same open character as those primarily sent from 
the dial. It will be understood that in carrying 
out the invention into itS possible modifications 
that all or only a part of the impulse Series may 
be of a character to correspond to the impulses 
primarily sent. That is, the Series re-sent to 
set the first switch corresponding to the first nu 
merical order, for example, may be of the same 
character as the impulses primarily sent, while 
the impulse series following may be of a different 
character, and moreover, may be of a complex 
character constituted Of a combination of im 
pulses of different characters. 
The scope of the invention will be understood 

and defined by the Subjoined claims. 
I claim:- 
1. In a telephone system, calling and called 

lines, a directive calling device on the calling 
line, a common storing mechanism for receiv 
ing and storing Series of directive impulses Sent 
from the said calling device, directively controlled 
switches for extending a connection from the call 
ing line to a called line, means for applying di 
rective impulses from the said calling device di 
rectly effective to part of the said Switches con 
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eerned in extending a call from the calling line, 
and means whereby part of the Series of directive 
impulses concerned in the said call are first stored 
by the said storing mechanism and then resent 
therefrom effective to other of Said Switches to 
complete the extension of the call to the called 
line. 

2. In a telephone System, calling and called 
lines, a directive calling device on the calling line, 
a common storing mechanism for receiving and 
storing series of directive impulses sent from the 
Said calling, device, a train of directively con 
trolled switches for extending a connection from 
the calling line to a called line, means for apply 
ing directive impulses from the said calling device 
directly effective to the first switch of the said 
train. in extending a call from the Calling line 
towards, the called line and means, whereby, the 
remaining directive impulses sent from the calling 
device concerned in the said call are first stored 
in the Said storing mechanism and then resent 
therefrom effective to other said SWitches to con 
plete the extension of the call to the called line. 

3. In a telephone System, calling and called 
lines, a directive calling device on the calling line, 
a Switch terminating the far end of the calling 
line, a storing mechanism for receiving and stor 
ing directive impulses Sent from the said calling 
device, a train of directively controlled switches 
including the first said Switch as the first Switch 
of the train for extending a connection from the 
calling line to a called line, an other switch ac 
cessible from the first switch of the said train, 
means for applying directive impulSeS from the 
Said calling device directly effective to the said 
first switch of the said train to extend the call 
to said other SWitch, means whereby all the 
directive impulses are effective to setting-up a 
Stored condition in the said storing mechanism, 
and means made operative dependent upon what 
line is being called, to restore the said first switch 
"and to thein reoperate the Said first Switch and 
other Switches of its train, controlled automati 
cally from the storing mechanism to extend the 
call from the calling line to the called line. 

4. In a telephone system, calling and called 
lines, a directive calling device on the calling line, 
a storing mechanism for receiving and storing 
Series of directive impulses sent from the said 
calling device, a train of directively controlled 
switches for extending a connection from the 
calling to a called line, an other SWitch accessible 
from the first Switch of the said train, means 
for applying directive impulses from the said call 
ing device directly effective to the said first switch 
of the said train to extend the call to the said 
other switch or alternatively to the succeedent 
Switch of the said train dependent upon the first 
series of directive impulses sent from the calling 
device, means whereby all the directive impulses 
are effective to Setting-up a stored condition in 
the said storing mechanism, and means made 
operative dependent upon what line is being 
called to restore the said first Switch and then 
reoperate the said first Switch and other switches 
of its train controlled automatically from the 
said storing mechanism, or to retain the said first 
Switch where operated. . . . . 

5. In a telephone System, calling and called 
lines, a directive calling device on the calling 
line, a storing mechanism for receiving and stor. 
ing a train of series of directive impulses sent 
from the said calling device, a first switch termi 
nating the calling line having access to two 
trains of directively controlled selective switches 

.80 

85 

90 

395 

00 

105 

10 

?20 

25 

130 

40 



{ is 

0 

5 

30 

85 

(45 

'55. 

60 

6 5 

70 

24. 
to extend a connection from the calling line to 
(either said train and to respective called lines, 
means for directively operating the first said 
switch by a series of directive impulses while also 
operating the storing mechanism to store the lat 
ter, said directive impulse series to progress the 
call from the said first switch to one or the other 
said train, automatically applied means for re 
storing the said first switch and for thereafter 
reoperating it automatically applied from the 
storing mechanism to advance the call to the 
called line over one said train of Switches, or to 
advance the call to the called line over the other 
said train of switches under automatically applied 
control of the storing mechanism while retaining 
the said first switch where primarily operated, 
the said automatic restoring of the first Said 
Switch depending upon what line is called. 

6. In a telephone system, calling and called 
lines, a directive calling device on the calling line, 
a storing mechanism for receiving and storing a 
train of series of directive impulses sent from the 
said calling device, a first switch terminating the 
calling line having access to two trains of direc 
tively controlled selective switches to extend a 
connection from the calling line to either said 
train and to respective called lines, means for 
directively operating the first said switch by a 
series of directive impulses to progress the call 
from the said first switch to one or the other 
said train, automatically applied means for re 
storing the said first Switch and for thereafter 
reoperating it to advance the call to the called 
line over One said train of Switches, or to advance 
the call to the called line over the other Said 
train of Switches while retaining the said first 
switch where primarily operated, the Said auto 
matic restoring of the said first Switch depend 
ing upon what line is called. 

7. In a telephone system, calling and called 
lines, the calling line leading to a line Switch, a 
directive calling device on the calling line, direc 
tive switches in a first and in a Second group ac 
cessible from the line Switch, a first Selective 
switch of said first group being automatically ser 
lected consequent to the call being initiated on 
the calling line, a storing mechanism for receiv 
ing and storing a directive series of impulses Sent 
from the said calling line effective to the said 
first directive switch, means for applying direc 
'tive impulses from the said calling device direct 
ly effective to the said first directive Switch and 
to the storing mechanism, and means made Oper 
ative responsive to a predetermined directive se 
ries of impulses sent from the calling device to 
cause the line switch to disconnect from the 
switch primarily seized and thereupon select 
and seize a switch of the said Second group. 
... i. 8. In a telephone system, calling and called 
lines, the calling line leading to a line Switch, a 
directive calling device on the calling line, direc 
tive switches in a first and in a Second group 
accessible from the line switch, a first Selective 
switch of said first group being automatically 
selected consequent to the callbeing initiated on 
.the calling line, a storing mechanism for receiving 
and storing a directive series of impulses Sent 
from the said calling line effective to the Said 
first directive switch, means for applying direc 
tive impulses from the said calling device directly 
effective to the said first directive switch and to 
the storing mechanism, means inade operative re 
sponsive to a predetermined directive Series of 
impulses sent from the calling device to cause 
the line switch to disconnect from the Switch pri 
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marily seized and thereupon Select and seize. a. 
Switch of the said Second group, and means where 
by annexing the remaining Series of impulses of 
the train constituting the number of the called 
line Will complete the connection from the calling , 
to the called line including the said directive 
Switches of the said second group as links of the 
Connection. 

9. In a telephone system, calling and called 
lines, the calling line leading to a line SWitch, a 
directive calling device on the calling line, direc 
tive switches in a first and in a second group 
accessible from the line Switch, a first directive 
switch of said first group being automatically 
Selected consequent to the call being initiated on 
the calling line, other directive Switches, a storing 
mechanism for receiving and storing a train of 
Series of directive impulses sent from the said 
calling line effective to the said first directive 
Switch and other of the said other directive 
Switches, means for applying directive impulses 
from the Said calling device directly effective to 
extend the connection through a plurality of the 
Said directive SWitches including the Said first 
directive Switch, and means made operative upon 
a predetermined number of links being annexed 
for destroying the connection linked and for 
then automatically progressing the call respon 
sive to the Storing mechanism. Wherein a SWitch of 
the Said Second group will be the first Switch 
linked. 

10. In a telephone System, calling and called 
lines, the calling line leading to a line Switch, a 
directive calling device on the calling line, direc 
tive Switches in a first and in a second group 
accessible from the line switch, a first directive 
switch of said first group being automatically 
selected consequent to the call being initiated on 
the calling line, other directive switches, a storing 
mechanism associated with the said first direc 
tive Switch for receiving and storing a train of 
Series of directive impulses Sent from the said 
calling line effective to the said first directive 
SWitch and other of the Said other directive 
SWitches, alternative trains of impulses effective 
to progress the call through the same switches to 
the same called line, and means depending upon 
what train of impulses is sent from the calling line 
determining if the call will be directly progressed 
responsive to the calling device on the called line, 
or first stored by the storing mechanism and then 
made effective to automatically progress the call 
to the line called directed by the storing mech 
anism. .. 

11. In a telephone system, calling and called 
lines, a directive calling device on the calling line, 
directive SWitches, a first One of Said directive 
SWitches being attained consequent to the initia 
tion of the call on the calling line, a storing mech 
anisin aSSociated With the said first one of the 
directive switches for receiving and storing a 
train of Series of directive inpuses Sent from the 
said calling line primarily effective to certain ones 
of the said directive switches in progressing the 
call, and means made operative upon a prede 
termined number of Series of impulses having been 
sent from the calling line in extending the con 
nection towards the called line to disconnect the 
said storing mechanism from the connection or to 
disable the primary control of the directive 
switches against the calling device and to there 
after place the control of the Switches in sec 
ondary automatically applied control of the stor 
ing mechanism to progress the call to the called 
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line, but primarily controlled from the calling de 
vice, depending upon what line is being called. 

12. In a telephone. System, a calling line and 
a called line, automatic directive SWitches of dif 
ferent numerical orders, a directive impulse call 
ing device on the calling line, and means where 
by sending either of two trains of impulse Series 
will progress a call from the said calling line 
through all or only a part of the said SWitches to 
the said called line depending upon which trail 
of impulse series is sent from the calling device. 

13. In a telephone system, calling and called 
lines, automatic directive switches of different 
numerical orders, a directive impulse device On a 
calling line, a storing mechanism associated With 
the calling line responsive to the calling device 
for storing the train of impulse Series Sent from 
the calling device and resending the Said train ef 
fective to the directive switches to extend the 
call from the calling line to the called line, a tone 
source, and means for applying the Said tone 
source audible along the calling line Only during 
the time the impulses are being resent. 

14. In a telephone system, a calling line lead 
ing to a line switch having two sets of Wipers 
each having access to a specific group of Switches, 
the said switch automatically functioning to Seize 
a switch of one group responsive to the initiation 
of a call on the calling line, and means whereby 
when a predetermined series of impulses is Sent 
from the calling device effective to the terminat 
ing switch the said line switch will unseize and 
hunt for and seize the first idle Switch of the 
alternative group through the alternative Wiper 
set. 

15. In an impulse storing and sending mecha 
nism, a continuously rotating member, a recipro 
cating member driven from normal by the rotat 
ing member, a resilient member for retracting 
the reciprocating member to normal, digit Set 
ting elements, a digit numerical order distributor, 
a digit commutator, a digit finder, an impulse 
sending contact device driven by the said rotating 
member, means including the digit numerical 
order distributer for setting the said Setting ele 
ments in accordance with the digit Series to be 
sent, means including the digit commutator for 
successively driving and retracting the recipro 
cating member over spaces of the digit finder in 
accordance with the digits set and With the Order 
in which the digits are to be sent, and means for 
causing the said contact device to effect digit 
series of circuit interruptions in correspondence 
with only the driven movements of the recipro 
cating member. 

16. In an impulse storing and sending mecha 
nism, a continuously rotating member, a recipro 
cating member driven from normal by the rotat 
ing member, a resilient member for retracting 
the reciprocating member to normal, digit Set 
ting elements, a digit numerical order distributer, 
a digit commutator, a digit finder, an impulse 
sending contact device driven by the said rotat 
ing member, means including the digit numerical 
order distributer for Setting the said setting ele 
ments in accordance with the digit Series to be 
sent, means including the digit commutator for 
successively driving and retracting the recipro 
cating member over Spaces of the digit finder in 
accordance With the digits Set and With the Order 
in which the digits are to be sent, means for caus 
ing the said contact device to effect digit Series of 
circuit interruptions in correspondence with only 
the driven movements of the reciprocating mem 

ber, and means for causing equal spacing of the 
said digit series sent. 

17. In an impulse storing and sending mecha 
nism, a continuously rotating member, a recipro 
cating member driven from normal by the rotat 
ing member, a resilient member for retracting 
the reciprocating member to normal, digit set 
ting elements, a digit commutator, a digit finder, 
an impulse sending contact device driven by the 
said rotating member, means for setting the said 
setting elements in accordance with the digit se 
ries to be sent, means for successively driving and 
retracting the reciprocating member over Spaces 
of the digit finder in accordance with the digits 
set and with the order in which the digits are to 
be sent, and means for causing the said contact 
device to effect digit Series of circuit interrup 
tions in correspondence with only the driven 
movements of the reciprocating member. 

18. In an impulse storing and sending mecha 
nism, a continuously rotating member, a recip 
rocating member driven from normal by the ro 
tating member, a resilient member for retracting 
the reciprocating member to normal, digit set 
ting elements, a digit commutator, a digit finder, 
an impulse sending contact device driven by the 
said rotating member, means for setting said set 
ting elements in accordance with the digit series 
of different digits to be sent, means for succes 
sively driving and retracting the reciprocating 
member over spaces of the digit finder in accord 
ance with the digits set and With the Order in 
which the digits are to be sent, means for caus 
ing said contact device to effect digit series of 
circuit interruptions in correspondence With only 
the driven movements of the reciprocating 
member, and means for causing equal spacing of 
Said digit Series Sent. ?? 

19. In an impulse storing and sending mecha 
nism, a continuously rotating member, a recip 
rocating digit designating member, a setting de 
vice, means for manually operating the setting 
device in accordance With a train of different 
digits, means for directly driving said recipro 
cating member by Said rotating member, means 
including the reciprocating member for trans 
mitting a train of impulse Series corresponding 
with the setting of the setting device, means for 
restoring the reciprocating member after each 
impulse Series of a train. 

20. In an impulse storing and Sending mecha 
nism, a continuously rotating shaft, an impulse 
transmitter operated by the shaft, a reciprocat 
ing digit designating member driven by the shaft, 
a setting device, means for manually operating 
the setting device in accordance with a train of 
different digits, and automatically applied means 
including the reciprocating member for trans 
mitting a train of impulse Series in correspond 
ence with said operation of said setting device 
wherein an equal pause is made between each 
series of the train. 

21. In an impulse storing and sending mech 
anism, a continuously rotating shaft, an impulse 
transmitter operated by the shaft, a reciprocat 
ing digit designating member driven by the shaft, 
a setting device, means for manually operating 
the setting device in accordance with a train of 
different digits, and automatically applied means 
including the reciprocating member for trans 
mitting a train of impulse series in correspond 
ence with said operation of said setting device 
wherein an equal pause is made between each 
series of the train regardless of unequal pause in 
th? manual Setting, r - 
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22. In an impulse storing and sending mecha 

nism, a continuously rotating driving Shaft, an 
impulse transnitter operated by the shaft, a re 
ciprocating digit designating member driven by 
the shaft, a setting device, means for. Imanually 
operating the setting device in accordance with 
a train of different digits, autoiatically applied 
means for successively operating said reciprocat 
ing member to initiate the transmission of the 
respective digit series of the train by the inpuise 
transmitter, automatically applied means for 
transmitting each digit series in correspondence 
with the extent of travel of said reciprocating 
member during the transmission of the Specific 
series of the train, and means for determining 
said travel by the said operation of the Setting 
device. 

23. In an impulse storing and sending mech 
anism, a continually rotating driving shaft, an 
impulse transmitter operated by the shaft, a, re 
ciprocating digit designating member driven by 
the shaft, a setting device, manual control means 
for operating the setting device in accordance 
with a train of digits, a pawl operating magnet, 
a relay, means for operating the pawl to initiate 
the travel of the reciprocating member, ineans 
for rendering the impulse transmitter effective 
consequent to the off-normal travel of the recip 
rocating member, automatically applied means 
for operating the relay to restore the recipio 
cating member and terminate the digit series 
being sent in correspndence with the first digit 
of the train, automatically applied means includ 
ing the magnet and the relay for Successively op 
erating and restoring the reciprocating member 
to effectively transmit digit series in accordance 
with the succeeding digits of the train, and means 
for disabling the magnet consequent to the ter 
mination of the final Series of the train. 

24. In an impulse storing and sending mecha 
nism, a continually rotating driving shaft, an in 
pulse transmitter operated by the shaft, a recip 
Irocating digit designating member driven by the 
Shaft, a Setting deVice, Ianual contro neans for 
operating the setting device in accordance with 
a train of digitS, a paWii Operating magnet, a re 
lay, neanS for Operating the paWl to initiate the 
travel of the reciprocating nember, means for 
rendering the impulse transmitter efective con 
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sequent to the off-normal travel of the recipro 
eating member, automatically applied means for 
operating the relay to restore the reciprocating. 
member and to terminate the digit series bent 
Sent in correspondence. With the first digit of the 
train, and automatically applied means incluid 
ing the magnet 2nd the relay for Successively op 
erating and restoring the reciprocating innember 
to effectively transmit digit series in accordance 
With the Succeeding digits of the train. 

25. In an impulse storing and Sending mecha 
nism, a continually rotating driving shaft, an 
impulse transmitter operated by the shaft, a re 
ciprocating digit designating member driven by 
the shaft, a setting device, manual control means 
for operating the setting device in accordance 
With a train of digits, a pawl operating magnet, a 
relay, means for operating the pawl to initiate 
the travel of the reciprocating member, means for 
rendering the impulse transmitter efective con 
Sequent to the off-normal travel of the recipro 
Cating member, automatically applied means for 
operating the relay to restore the reciprocating 
member and to terminate the digit series being 
sent in correspondence with the first digit of the 
train, automatically applied means including the 
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magnet and the relay for successively operating 
and restoring the reciprocating member to effec 
tively transmit digit series in accordance with 
the Succeeding digits of the train, and near S for 
equally spacing the digit series. 

26. In an impulse storing and sending mecha 
rism, a continually rotating driving shaft, an 
impulse transmitter operated by the shaft, a re 
ciprocating digit designating member driven by 
the shaft, a setting device, manual control means 
for Operating the Setting device in accoidance 
with a trail of digits, a pawl operating magnet, a 
relay, automatically applied means responsive to 
the said operation of the setting device for oper 
ating the pawl to initiate the travel of the recip 
rocating member, means for rendering the im 
pulse trainSnitter effective coinsequent to the off 
northa - travel of 
automatically applied means for operating the 
relay to restore the reciprocating member and to 
terminate the digit series being sent in corre 
spondence with the first digit of the train, and 
automatically applied means including the mag 
net and the relay for Successively operating and 
restoring the reciprocating member to effectively 
transmit digit Series in accordance with the Suc 
ceeding digits of the train. 

27. In a telephone System, a calling and a called 
ine, a directive calling device on the calling line, 
directive switches, a first one of said directive 
SWitches being attained consequent to the initia 
tion of the call on the calling line, a storing 
mechanism associated with the calling line for 
receiving and storing a train of Series of directive 
impulses Sent from the said calling line for re 
sending impulses to control the directive switches 
to extend the call to the called line, and means 
whereby sending either of two trains involving 
a different number of series of impulses from the 
calling line Will Set-up a condition in the storing 
mechanisa Whereby the Storing mechanism. Will 
send like trains of impulses to progress the call 
betWeen Said lines regardless of which Series has 
been sent from the calling line. 

28. In a telephone System, a calling and a 
called line, a directive calling device on the call 
fing line, directive SWitches, a storing mechanism 
for receiving and storing directive impulses sent 
from said calling device for causing the directive 
SWitches to extend the calling line to the called 
line, and means reSpOn,Sive to the Sending of any 
One of a plurality of trains of a different number 
of series of inpulses from the calling device for 
causing the St.Cring device to effect like operations 
of the said Switches in effecting the completion of 
a call between the Said lines. ?? 

29. In a telephone system, a calling and a called 
line, a directive calling device, directive switches, 
a storing mechanism for receiving and storing di 
rective impulses sent from said calling device for 
causing the directive Switches to extend the call 
from the calling to the called line, and means 
responsive to the sending of any of a plurality of 
trains of a different number of series of impulses 
from the calling device for causing the storing 
device to effect like operations of the said 
SWitches in effecting the completion of a call 
between the said lines. 

30. In an impulse mechanism, a digit setting 
device, an impulse storing device, means for Oper 
atting the storing device by the setting device, 

eans for causing the Storing device to effect a 
train of impulse series in predetermined corre 
spondence with the operation of the setting de 
vice, and neans responsive to each one of a plu 
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rality of different digit settings of the Setting 
device wherein each setting is constituted of a 
different number of digits for a train to cause the 
Storing device to effect like trains of impulse 
Series. 

31. In an impulse mechanism, a digit setting 
deVice, an impulse storing device, means for Op 
erating the storing device by the setting device, 
means for causing the storing device to effect a 
train of impulses in predetermined correspond 
ence with the operation of the setting device, 
and means responsive to each one of a plurality 
of different digit settings of the setting device 
wherein each setting is constituted of a different 
number of digits for a train to cause the storing 
device to effect like trains of impulse series. 

32. In an impulse mechanism, a digit Setting 
device, an impulse storing device, means for Op 
erating the storing device by the setting device, 
means for Causing the storing device to effect a 
train of impulse series in predetermined corre 
spondence with the operation of the setting de 
vice, and means responsive to each one of a plu 
rality of different digit settings of the setting 
device wherein each setting is constituted of a 
different number of different digits for a train to 
cause the storing device to effect like trains of 
impulse Series. 

33. In a telephone system, a calling and a 
called line, a directive impulse calling device, di 
rective Switches, and means whereby sending 
either of two different trains constituted of un 
like number of series of impulses from the call 
ing device alternatively will cause like operation 
of the said switches in effecting the completion 
of a connection from the Said calling to the said 
called line. 

34. In a telephone System, a calling and a 
called line, a directive impulse calling device, 
directive switches, and means whereby sending 
either of two different trains constituted of un 
like number of unlike Series of impulses from 
the calling device alternatively will cause like 
operation of the said Switches in effecting the 
completion of a connection from the said call 
ing to the Said called line. 

35. In a telephone System, a calling and a 
called line, a directive impulse calling device, 
directive switches, and means whereby sending 
any one of a plurality of different trains con 
Stituted Of Unlike number Of Unlike Series of im 
pulses from the calling device at will will cause 
like operation of the said switches in effecting 
the completion of a connection from the Said 
calling to the Said called line. 

36. In an automatic telephone system, a call 
ing line, a SWitch, groups of line connecting ter 
minals accessible from the SWitch, a directive de 
vice on the calling line for operating the switch, 
means responsive to the operation of the directive 
device for Operating the SWitch into selective re 
lation to a corresponding Said group, and auto 
matically applied means depending upon what 
group has been selected for restoring and reoper 
atting the Switch into selective relation with an 
other of said groups. 

37. In an automatic telephone System, a call 
ing line, a, SWitch, groups of line connecting ter 
minals accessible from the Switch, a directive de 
vice on the calling line for operating the switch, 
means responsive to the operation of the direc 
tive device for Operating the Switch into selec 
tive relation to a corresponding Said group, and 
automatically applied means depending upon 
what group has been selected for restoring and 
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reoperating the switch into selective relation with 
another of said groups and for connecting with 
terminals of a line of the last Said group by a 
hunting operation. 

38. In an automatic telephone System, a calling 
line, a switch, groups of line connecting termi 
nals accessible from the SWitch, a directive de 
vice on the calling line for operating the Switch, 
means responsive to the operation of the direc 
tive device for operating the Switch into Selec 
tive relation to one or another Said groups, and 
automatically applied means depending upon 
what group has been directively selected for re 
storing and reoperating the Switch into selective 
relation with another of Said groups with prede 
termined correspondence to the Said directive op 
eration. 

39. In an automatic telephone System, a call 
ing line, a Switch, groups of line connecting ter 
minals accessible from the SWitch, a directive de 
vice on the calling line for operating the Switch, 
means responsive to the operation of the direc 
tive device for operating the Switch into selec 
tive relation to One or another Said groups, and 
automatically applied means depending upon 
what group has been directively selected for re 
storing and reoperating the SWitch into selec 
tive relation with another of Said groups with 
predetermined correspondence to the said direc 
tive operation and for connecting With the ter 
minals of a line of the last said group by a hunt 
ing OperatiOn. 

40. In an automatic telephone System, a calling 
line, a called line, an automatic directive control 
device, a storing device, automatic Switches, 
trunk line links for extending connections from 
the calling line, means responsive to the opera 
tion of the control deVice in accordance With 
the call digits of the called line to operate certain 
of Said SWitches for Selectively extending the call 
ing line over certain of the trunkline links, means 
reSpOn,Sive to the Said Operation Of the control 
device for also operating the storing device, auto 
matically applied means responsive to predeter 
mined said operation of the control device for 
causing the Said extended connection to be de 
stroyed and to then operate certain of said 
SWitches directed by the storing device to extend 
the calling line over certain of said trunk links 
toward the called line. 

41. In an automatic telephone system, a Switch, 
groups of line terminals accessible from the 
SWitch, an impulse device for directively operat 
ing the Switch. With selective relation to said 
groups responsive to a predetermined impulse 
Series respectively, and automatically applied 
means whereby if the Switch is operated into 
Selective relation to certain said groups will cause 
the Switch to thereupon operate into selective 
relation to a predetermined different said group 
respectively regardless of the busy or idle state of 
the lines of the first selected group. 

42. In an automatic telephone system, a switch, 
a storing device, groups of line terminals acces 
Sible from the Switch, an impulse device for di 
rectively operating the switch with selective rela 
tion to Said groups responsive to predetermined 
impulse series respectively, means for operating 
the storing device by the impulse device when 
Operating the Switch, and automatically applied 
means including the storing device whereby if 
the Switch is operated into selective relation to 
certain Said groups will cause the switch to there 
upon Operate into selective relation to a predeter 
mined different said group respectively. 
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43. In an automatic telephone system, a switch, 

a storing device, groups of line terminals: accessi 
ble from the SWitch, ali inpulse dewice for direc 
tively operating the Switch with selective relation 
to said groups responsive to predetermined im 
pulse series respectively, means for simultaneously 
operating tie storing device by the impulse der 
vice when operating the switch, and automatically 
applied means including the storing device where 
by if the Switch is operated into Selective rela 

...tion to a certain said group Wii cause the SWitch 
to thereupon operate into Selective relation to a 
predetermined different said group regardless of 
the condition of the said certain group. 

44. in an auto natic telephone system, a SWitch, 
groups of line terminals accessible from the 
Switch, an impulse device for directively operat 
ing the SWitgh. With Selective relation to Said 
groups l'esponsive to a, predetermined inpulse 
Series 
'leans Whereby if the SWitch is operated into 
Selective relation to a group of certain of said 
groups Will cause the SWitch to thereupon Oper 
ate into selective relationto a predetermined dif 
ferent one of first said groups respectively re 
gardless of the condition of the Selected One of 
Said certain groups. - 

45. In an autoimatic telephone system, a Switch, 
a storing device, groups of line terminals acces 
sibile from the switch, an impulse device for di 
rectively. operating the Switch Wiyithi selective rela 
tion to said groups responsive to predeteriiniined 
impulse series respectively, neans for simulta 
neously operating the storing device by the in 
pulse device when operating the Switch, and auto 
matically applied means including the storing de 
Vice whereby if the Switch is operated into Selec 
tive relation to a group of certain said groups will 
cause the Switch to thereupon operate into Selec 
tive relation to a predeterrained different One Of 
first said groups respectively regardleSS of the 
condition of the selected one of Said certain 
gi’OLOS. 

;46. In an automatic telephone System, a switch, 
- -a, Storing device, grops of line terminas a CC83 
Sible from the Switch, an inpülSe device for di 
rectively. operating the switch with Selective rela 
tion to said groups responsive to predetermined 
impulse series respectively, iaeans for sinultane 
ously operating the storing device by the in 
puise device when operating the Switch, and auto 
imatically applied ineans including the storing de-- 
vice whereby if the Switch is operated into selec 
tive relation to a certain Said group Will cause 
the switch to thereupon operate into selective 
relation to a predetermined different one of first 
said groups regardless of the condition of the said 
certain group and connect with the terminals of 
a line of the said different group. 
4. In an automatic telephone System, a 

switch, a storing device, groups of line teriminals 
accessible for in the Switch, an inpulse devise for 
directivey operating the SWitch With Selective l'e- 
lation to said groups responsive to predetermined 
impulse series respectively, means for sinuitaine 
iously operating the storing device by the in 
pulse device when operating the Switch, auto 
systically applied neans including the storing de 
vice whereby if the switch is operated into Seiec 
tive relation to a certain Said group Wil CSL Se 
he switch to thereupon operate into selective re 
ation to a predetermined different one of first 
is groups regardless of the condition of said cer 

tain group and connect with the terminals of a 
line of the said different group, and means where 

relation to said 

Said groups regardless of the condition of 

respectively, and altornatically applied. 
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by the Switch can be directively operated into 
Selective relation to any first said groups and coin 
nect With the terminals of a line of said selected 
group. . V 

43. In an automatic telephone system, a switch, 
a storing device, groups of line terminals ac 
cessible froyin the Switch, an impulse device for 
directively operating the Switch with selective 

id groups responsive to predeter 
mined impulse series respectively, nearis for si 

taileously operating the storing device by the 
impulse device when operating the switch, auto 
natically applied ineans including the storing de 
vice whereby if the Switch is operated into se 
lective relation to a certain Said group will cause 
the Switch to thereupon operate into Selective 
relation to a piredeterialined different one of first, 

he 
said certain group and connect with terminals of 
a line Of the Said different group by a hUK tiig, op 
eration, and Irieans whereby the Switch can bedi 
rectively operated ii) to selective reiation to said 
certain group and connect with the terminals of 
a line of the last said group by a hunting opera 
tion. - - V- - 

49. In an automatic telephone system, a call 
ing ?ine, 3. called ?ine, a directive calling device, a, 
Selective SWitch, oth set Seiective Switches, a find 
er Switch, imeains on time calling line for caus 
ing the Said calling line to be extended to the Se 
lective SWitch, insea.S. responsive to the said ex 
tension to Cat Se the finder SWitch to operate to 
effect itS co:nnectioîà With the cailing line, naea:38 
for thereafter cperating the directive device to 
operate the first said selective. Switch, means re 
sponsive to ühe directive device to disconnect the 
finder SWitch Without restoring the Selective 
Switch and for tiereupon rendering the finder 
SWitch a.Wailable foi a neW connection, andineans 
for then operating the said other selective 
SWitches by the calling device to complete the 
fil'St Said extension to the called line. 

50. In an autoriatic telephone system, a call 
ing lire, a first and a second Switch, first and 
Second Wipei Sets of the Said first Switch, leading 
in terniinals of the said Second Switch accessible 
from the said first switch, other connecting ter 
{Yinals of lines Specifically accessible from the 
Said Switches respectively, means on the calling 
line for causing the operation of the said first 
SWi{ch to eXtend the calling liae through Said 
first Wige: Set to the Said leading-in terminals 
of the said Second Switch, ineans for directively 
operating the Said second switch fo: the call 
ing line to thereby cause the said second SWitch 
to extend the calling line to a said accessible. One 
of the Specific Said other iine terminais, and 
Imea: NS för directively operating the Said second 
Switch from the calling line to disconnect the 
Said exšension aid 
first Switch to extend the calling line through 
Said Second Wiper Set to a said accessible one of 
the Specific Said otiler line terminais without ef 
facing the call. 

51. In an autoriatic telephone system, a call 
ing line, a first and a Second Switch, first and Sec 
ond wiper sets of the said first Switch, leading-in 
terrillais of the Said Second Switch accessible 
from the said first Switch, a first, group of trunk 
lines accessible from the said first Switch, a sec 
cind group of trunk lines accessibie from the said 
second switch, ineans on the calling line for 
causing tic operation of the Said first switch to 
extend the calling line thirough Said iii'st wiper 
Set to the gaid s i 
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second switch, and means for directively operat 
ing Said Second Switch from the calling line to 
thereby at Wii cause the said calling line to be 
thereupon extended through the said second wip 
er Set to a trunk of Said first group or through 
the Said Second SWitch to a trunk of Said second 
g’Ollp. 

52. In an automatic telephone system, a call 
ing line, a first and a, Second Switch, first and 
Second Wiper Sets of the said first Switch, leading 
in terriniinals of the Said Second SWitch accessible 
from the Said first Switch by a hunting operation, 
a first group of trunk lines accessible from the 
said first Switch by a hunting operation, a sec 
ond group of trunks accessible from the said sec 
Ond SWitch by a hunting Operation, means On the 
calling line for causing the operation of the Said 
first Switch to extend the calling line through 
said first Wiper set to the said leading-in termi 
nals of the said second switch by a hunting op 
eration, and means for directively operating the 
said second Switch from the calling line to there 
by at will cause the said calling line to be there 
upon extended through the said Second Wiper set 
to a trunk of the said first group or through 
the Said Second SWitch to a trunk of Said Second 
group by a hunting operation. 

53. In an automatic telephone system, a call 
ing line, a first and a Second SWitch, first and 
Second Wiper sets of the Said first Switch, leading 
in terminals of the Said Second SWitch accessible 
from the said first Switch, a first group of trunk 
lines accessible from the Said first Switch, a Sec 
ond group of trunk lines accessible from the said 
second Switch, means on the calling line for caus 
ing the operation of the said first Switch to ex 
tend the calling line through said first wiper set 
to the said leading-in terminals of the Said Sec 
Ond switch, means for directively operating the 
said second Switch to thereby at will further ex 
tend the calling line through the Said Second 
Switch to a trunk of Said second group Or to there 
by cause the said first Switch to destroy the said 
extension to the said leading-in terminals and 
thereupon alternatively extend the calling line 
through said second Wiper Set to a trunk of said 
rst group without effacing the call. 
54. In an automatic telephone system, a call 

ing line, a first and a second Switch, first and 
second wiper sets of the said first Switch, leading 
in terminals of the said Second Switch accessible 
from the said first Switch, a first group of trunk 
lines accessible from the said first Switch, a Sec 
Ond group of trunk lines accessible from the said 
second switch, means on the calling line for caus 
ing the operation of the said first Switch to ex 
tend the calling line through Said first wiper set 
to the said leading-in terminals of the said Sec 
ond Switch, and means including the Second 
SWitch directively controlled from the calling line 
for causing the calling line to be thereby extend 
ed through the Said Second Set of Wipers to a 
trunk of the first group or through said second 
SWitch to the second group at Will. 

55. In an automatic telephone System, a calling 
line, a called line, an automatic directive control 
device, a storing device, a first automatic switch, 
other automatic Switches, trunk line links for 
extending connections from the calling line, 
means responsive to the Operation of the con 
trol device in accordance with the call digits of 
the called line to operate the first Switch and 
certain of said other Switches for Selectively ex 

29 
tending the calling line over certain of the trunk 
line inks, means responsive to said operation 
of the control device for also operating the stor 
ing device, automatically applied means includ 
ing the storing device responsive to prede 
termined said operation of the control device for 
causing said extended connection to be destroyed 
and thein differently re-operate said first switch 
and initially operate certain of said other switches 
to extend the calling line toward the called line 
Over Certain of Said trunk links other than em 
ployed in first said extension. 

56. In an automatic telephone system, a calling 
line, a called line, an automatic directive control 
device, a storing device, a first automatic switch, 
Other al!tomatic SWitches, trunk ?line links for 
extending connections from the calling line, 
ineans responsive to the operation of the control 
device in accordance With the call digits of the 
called line to operate the first switch for selec 
tively extending the calling line over a certain 
One of Said trunk links, means responsive to said 
operation of the control device for also operating 
the Storing device, automatically applied means 
including the storing device responsive to pre 
determined Said operation of the control device 
for causing Said extended connection to be de 
stroyed and to then differently re-operate said 
first SWitch and initially operate certain of said 
Other Switches to extend the calling line toward 
the called line over certain of said trunk links 
other than employed in first said extension. 

57. In an automatic telephone system, a calling 
line, a Zanually operated impulse sending de 
Vice on the calling line, a Second impulse sending 
device, automatic linking switches, a setting 
Switch having a novable element variably oper 
able to correspondingly set said second impulse 
device to in turn directively operate certain of 
Said automatic SWitches to link an extension from 
Said calling line, and means responsive to only 
a. Single operation of first said impulse sending 
device to Step-by-step directively set said mov 
able eleinent of the setting switch in accordance 
with only the step-by-step directed operation of 
Said movable element for thereby causing said 
Second Sending device to thereupon start its op 
eration to direct the operation of certain of said 
automatic Switches to extend a connection from 
the calling line with correspondence to the set 
ting of said second impulse device by said move 
ment. 

58. In an automatic telephone system, a calling 
line, a manually operated impulse sending de 
vice on the calling line, a second impulse sending 
device, automatic linking switches, a setting 
Switch having a shaft and wipers carried thereby 
Variably operable to correspondingly set said 
Second impulse device to in turn directively op 
erate certain of Said Switches to link an exten 
Sion from Said calling line, and means responsive 
to only a single operation of first said impulse 
sending device to step-by-step directively set 
said wipers of the setting switch in accordance 
with only the step-by-step directed operation 
of said wipers for thereby causing said second 
Sending device to thereupon start its operation 
to direct the operation of certain of said auto 
matic Switches to extend a connection from the 
calling line With correspondence to the setting 
of said second impulse device by said Wipers. 
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