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UNITED STATES

1,945,467

PATENT OFFICE

1,945,467
TELEPHONE SYSTEM

Herbert M. ¥Friendly, Portland, Oreg.; Milton S.
Friendly and Central Republic Trust Company
executors of said Herbert M. Friendly, de-

ceased
Application October 20,
58 Claims.

The present invention is directed to automatic
or machine switching telephone systems; rore
particularly to systems of the stated general
type which contemplate directively progressing
a call from 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 them 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 im-
pulses is not effected, but where the switching
mechanism 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 & 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 im-
pulses, and in other calls the linking mechanism
units will be wholly operated indirectly from the
stored impulses. In determining the method of
completing calls to the various lines when organ-~
izing the system, in view of the last foregoing
statements, censiderations, such as the location
of the called line with respect to the calling sta-
tion, with reference to the “office” or ten-thous-
and group wherein the concerned lines terminate
or lead from, are taken into account.

Where the calling and the. called lines are

tributary tc the same ten-thousand group, for
example, the calling party may be given an al-
ternative calling number or digit train which
will not only require a fewer number of digit
ceries to be sent, but which will operate to apply
the impulses (constituting the digits) directly to
the linking mechanism without storing. Again,
where the called line is located in a different ten-
thousand group frcm the one containing the call-
ing line, the latier 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 Neo. 595,832
(CL. 179—18)

templates that the said alternative calling num-

ber may be eflfective 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 number of digit series, effec~
tive to the linking elements employed in ex~
tending the call. ‘

In carrying cut the invention in the exampled
organization chosen fo elucidate it, the calling

et

line leads to a line switch of the well known -

primary type. The latier 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 than primary line switches. The traf-
fic from calling lines is thus converged to a rela~
tively small number of trunks leading to the sec-
ondary line switches. The latter stated plan,
in general, is not new. Xowever, 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.  Hach 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 forthwith 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 alsc selectively accessible to
finder switches, each finder switch correspond-
ing to a companion, interlinked mechanism for
receiving, storing and re-sending directive im-
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 number 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
cperated which causes the first available find-
er switch to forthwith hunt for and seize the
concerned frunk, in a manner generally similar
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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 termed a dial-
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 w.il also operate re-
sponsive to the said first digit series wherseby its
wipers will be stepped up into alignrent with the
level indexed by the said first digit series sent.
If the said first digit series sent, and which 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 tpon what the first
digit is.. That is, the call may be destined o a
called line requiring the sending-of a train of sev-

. en digit series, or it may be destined to a called

line tequiring 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 ecalling party effectuating a train of seven
digit series, alternatively, or in ofher words, send-~
ing two distinet digit trains from a specific cail-
ing line may, for example, be effective to set-
ting up a condition in the storing mechsnism
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,. -

‘An object of the said alternative calling num-
bers referring to the same called line from &
specific calling station, and also other certain
stations of the system, possibly, is to enable
five pulls of the fingsr-hole calling device dial
to effectuate a complete connection, in lieu of
requiring seven, where the nominal capacity and
organization of the exchange system contem-
plates seven numerical orders of digits. Where
seven numerical orders are employed, the first
three thereof may refer to the first three lefbers
of “exchange cifice name pref These lstters
correspond to and are the eguivalent of digits,
gince letters and digits will appear as separate
designations of the same finger-hole on the dial
calling device, used by general subscribers, and
on keys of pre-setting devices, where swiich-
board operators are concerned as the calling

e
A3,

party. The letters are employed for psychologi- -

cal reasons, since a number made 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 finger-
holes, so in the event a call is-to be made to
the ten-thousand group corresponding to the in-

1,945,467

dicated 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 em-

‘picyed in the latter exampled call, by pulling the

Gial three times with refersnce o lettered holes
in lien of one time with reference to the said
named hole. The named hole may alse be in-
dicated by a letter or letters, and it would, in
any event, be indicated by a numeral. Thus, the
named hole may be designated by two supple-
mental letters and a numeral; four designations
having the same numerical value.

With regard to the name designations cn the

dial, it will appear; presently, that the dials of
the different ten-thousand groups may have dif-
ferent names at the same numerical position.
Moreover, this difference may vrefer o divisions
of the same ten-thousand group. Thus, g 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 subscrivers’ telephones, while with relation to
ancther said group, the prefix name “Central”,
for exaraple, 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-

nizsm to0 interpret the said “2” into one or more

vredetermined digits, and transmit them, or the
said “2” may-be directly eifective (irrespective
of the storing mechanism) to extend the ini-
tiated eall to the point contemplated, as if the
listed first three -pulls had heen sent in iieu
thereof. It will appear, presently, that the loca-
tion of esch -office district and the traffic and
other factors, will deterinine by what method an

initiated call will be extended responsive to the %0

calling dial, whether the listed or the alternative
calling number (if an alternative calling number
is provided for), is sent by the calling party.

In & large exchange, such as would vequire
seven-digit numbars, ten~thousand or other line-
groupn units, will be centered in various parts of
the exchange territory, as determined from
economic and other well known = considera-
tions. Direct -and indirect (tandemed) trunk
lines will - serve -as- links: in . connections ke-

80

90

©
Y

100

105

110

e
=k,
ALy

5
)

tween calling and called lines which do not be- .

long to-the same said line group. Cns or more
of the first digits of the listed calling number of
a called line are representative of the trunk line
links.
assumed to combprise 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 %

wrom the last forezoing, it will be raanifest -

hat where o call is from one to ancther line of -

the same group unit, three-of the digits sent
be idle digits, in that should the said unit be
only one, but four. calling digits would be
quired. The seven digits will usually be required
in the listed calling numbers to aveid confusion
and the necessity of supplying special telephone
iess for sach ten-thousand group, if the
ere practical. Where a subscriber calls

witl
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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 ke required where the call is destined
to a remote 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
same 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 subsecriber’s dial has the special designation
or designaticns therson, the subscriber can pro-
gress a call to lines of the corresponding ten-
theousand 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 may
pull three times as a prefix, or he may pull one
time as an equivalent prefix.

Other objects of the invention, and the inven-
tion itself will be understcod from the following
descrintion, having reference to the accompany-
ing drawings in which:—

Fig. 1 is a diagrammatic circuit layout showing
the ftrunk routes and the various corelated
equipment elements.

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

Fig. 3 shows a subscriber’s telephone leading
to a line switch PL3. The said line switch, in
common with other line switches of its group,
has access to secondary line switch SL3, and
other secondary line switches of the group con-
taining switch SL2. 'The secondary line switch
SL3, in common with other secondary line
switches of its group, has access to alternative
groups of selectors, 34 and S’4 in Fig. 4 being se-
lectors of each of ftwo groups, respectively.

Pig. 4 shows the said selectors S4 and S’4.
These selectors each have access to selectors of
a successive numerical order as shown in Fig. 1.

Fig, 5 shows the first two of a group of finder
switches F'5 and F’5 having access to selector S4
and other selectors of its group.

Mg, 6 shows a numerical order distributer
switch ND8, a numerical order commutator
switch NC6 and a digil finder switch DF6. The
latter 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.

Pig. 8 is the second numerical order storing
switch AS.

g, 9 is the third numerical order stering
switch A9.

Fig. 10 shows the fourth and fifth numerical
order storing switches Al1Q and A’10.

3

Fig. 11 shows the sixth and seventh numerical
order storing switches All and A’ll. Switches
in Figs. 6 to 11 are companion to finder switeh ¥5.

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
D¥6.

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

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 ycke and
clutch-claw (shown in ¥igs. 17 and 18) as-
sembled.

TFig. 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. 21 is a diagram showing the way of assem-
bling the circuit drawing figures to display the ex-
ampled 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 also indexes the level the first selector
will rotate-in at in the progression of the call,
the storing mechanism 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- I

gressing the call. If the first digit sent by the
calling party is not numericaily 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¥3

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 .50

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-
in at the numerically corresponding level and
progress the call over the first idle trunk to the

fourth selector in the latter said group. Suc- .

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 -

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
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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.

Thé releasing of the finder switch and the
storing mechanism under the stated condition
operates to reduce the number of finder switches
and companion storing equipments necessary for
a given installation, since the converied latier
said equipments will be forthwithavailableforuse
in a subsequent call, though the former: call may
not yet be completed to the wanted line. Agaln,
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 impulses
are first stored and then re-sent, a very notice-
able delay occurs after the calling party has fin-
ished his sending, before the connection becomes
established. The latter has the effect of delay-
ing the cailing party and of holding converied
storing and linking eguipments. -In a large €x-
change system the latter idleness factor may ag-
gregate a considerable equivalent holding period,
and therefore necessitate an appreciable per-
centage of additional storing and linking equip-
ments to offset the said idleness factor.

Where the calling party employs the alterns-
tive ealling 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-gent will not be the same as sent by the
caliing party, but this latter statement does not
positively hold. That is to say, it will possibly
oceur that the first digit will be effective to di-
rectly progress the cali through the Grst selector
(which remains set) and at the same time set
up a condition in the storing mechanism 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
mechanism, : )

A modification of the stated arrangement is
shown, whereby when the ecalling party sends
the listed seven digits in lieu of the alternative
five digits, the storing mechanism wiil operate to
disconneect 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 thereaffer directly

progressed from the calling telephone, the stor-
ing mechanism being released from {he connec-
tion consequent to the sending of the third digit.
The latter stated modification will apply where
the s=econdary line switch will re-hunt -conse-
guent to the sending of a corresponding digit,
where five digits constitute the alternative calli-
ing number.

1,045,467

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
egual, 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 egquipment elemenis are located
in or are subordinately tributary to the same ten-
thousand group. In the present exampled in-
stance, the sforing mechanism is located in en-
ciosure A, though it will be understood that the
cther 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-
nections linked within the said dotted enclosure
will involve so-called local {runks only, while
connections extending to remote groups will in-
voive so-called inter-office irunk lines. The
latier may comprise a plurality of trunk line sec-
tions interlinked at so-called tandeming centers.

The varicus eguipment elements will be com-
prehended in view of the following references to
the third edition of “Automatic Telephone Prac-
tice” by Harvy 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 16 to 19; the primary
line switch PL3 is-.as described on pages 53 to
£5; the finder switches 3 and F'5 are of the
general type as the finder switch described on
pages 56 and 5%, though meodified to operate in
accordance with the present invention; the va-
rious -szlectors are as described on pages 59 to
62, having in mind that the selector 84 is modi-
fied to operate in accordance with the present in-
vention; the conneciors ars as described on pages
38 to 40; the secondary line switch SL3 is of the
same general tyoe as PL2, though modified to op-
erate in accordance with the nresent invention;
the votary elements of the impulse storing
mechanism, wherein a siepping magnet is em-

ployed, are of the general type as PL2 as to me-

chanical structure, having in mind that the said
elements operate both directively and selectively.
The detailed operation of the system will be
comprehended in view of the calls which will be
exampled. It will be undarstood, of course, that
the descriptions and the illustrations do not pur-
port to be exhaustive; only enough of the sys-
tem contermplated in the inveniion heing shown
and described as has kesn thought necessary to
a2 full and complete disclosure of its operating
pringciples and structure, since each commercial
embodiment of the invention will. incorporate
detailed modifications or amplifications to- the
system exampled, in order to meet the traffic and
service peculiarities (o be satisfied in the com-
munity to be served. : o
With further reference to Fig. 1, the indicated
ectors have their numerical order designated
an under-gcored numergl. The telephonss are
icated by small circles; the line switches
rimeary and . secondary, combined)
quares, and the connectors by the letter C under-
scored. . Where a trunk link has a dotted por-
tion, it indizates the trunk is an inter-office one,
perhaps leading to or from a tandeming center,
or a ten-thousand group. The calling telephone
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T3: the primary line switch PL3; secondary line
switchh SL3; first selector S4, and first selector
S’4 are correspondingly designated specifically.

With reference to Fig. 2, it will be understood
that the ssven-digit system contemplated, will
have a potential capacity of one hundred ten-
thousand line-groups for each of the ten holes of
the dial caliing 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 com-
ponent ten-thousand group. The squares desig-
nated 4, 6, T 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 tandeming center.
The squares 2’ and 3’ (both under-scored) each
indicate a tandeming 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 tandeming center. For
example, trunks from the fourth, sixth, seventh
and eighth levels lead to the “4”, “6”, “7” and
“8” tandeming centers, respectively. The latter
said trunks terminate in second selectors in the
latter said tandeming centers. The said second
selectors 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-
tor @ in the “8” center lead to g third selector b
in the “84” secondary tandeming 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 ¢ in a ten-thousand group. For example,
the fifthr level of the said third selector b has
trunks which lead to the selectors ¢ of the “845”
(under-scored) ten-thousand grcup of the “84”
hundred-thousand group B. The said fourth se-
lector ¢ has ten levels, each of which has a group
of trunks which lead to so-called “local” fifth
seiectors in the “845” ten-thousand group.

it is thus clear that the incoming fourth se-
lectors ¢ in the “845” ten-thousand group are
reached responsive to three digit series, wherein
antecedent firgt, second and third selectors have
correspondingly functioned responsive to a train
of successive series. The fourth digit series is
effective to the local fourth selector e, 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 connecticn in a con-
nector accessible to 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 on the bank contacts of the wanted
line and signal thereon.

In view of the foregoing, it will be clear that
sending digits “762” will progress the call to an

=

incoming fourth selector 4 in the “763” ten-thou-

sand group of the “76" hundreds thousand group

C. However, as adverted to, certain ten-~thoil-
sand groups may be reached by five pulls of the
dial, and moreover, by including but three selec-
tors antecedent to the connector, for example,
the third level of selector 5S4 has trunks leading
directly to ihcomxing selectors e having acecess
to the trunks common with the fourth selectors
% in the “487” ten~thousand group .of the “46”
hundred thousand group E. Also, the cleventh

level of seclector 84 leads to selectors f in the
“62” secondary tandeming center, from whence
trunks are accessible through the fifth and sixth
levels to fourth selectors A and ¢ in the “625”
and “628” 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 S84 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 54 may extend to any other ten-thou-
sand group of the system other than the 467"
of the “48” hundred-thousand group E. )

The alternative selector S’4, which it will ap-
bear, 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 8’4 (reached
directly from the secondary line switch SL3),
extend to thousands (fifth) lccal selectors i, thus
entailing but four pulls of the dial to progress
the call from the selector 8’4 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 8’4 and the thousands se-
lector ¢ 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 S’4 and
the thousands selector ¢ will be located in a
tandeming center, or centers. ‘Where the selec-
tor $74 is involved in a call, the storing mecha-
nism, 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 SL3 to seize the selector S'4.

With further reference to Fig. 4, the trunks
leading frorn the bank contacts accessible to the
wipers of the selectors S4 and $’4 are not shown
connected., In view of the citations, and descrip-
tiocns to Iollow, 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
1nterposed 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.

Assume 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
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.'338, -conductor 340, make-before-break

“and SL3
65

414 to said 413,

é

“623-—4932”, but which has an alternatlve 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 504, armature 305 to grounded regt-
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 heing ungrounded due
to. the corresponding. selector S84 being idle, no
short-circuit will be applied to the winding of
the stépping magnet SM2. Relay 309 will actu-
ate, energized in series with telephone T3, and ap-
ply ground from armature 316, conductor 317,
bank contact 318, wiper 319, armature 320, wind-
ing of relay 307 to the winding of stepping magnet
PSM3. The latter said application of ground
from -armature 318 occurs before relay 301 has

“had time to deactuate, so no lapse of ground for

magintaining relay 307 occurs.
If it is for the present assumed that bank con-

tact 315 is grounded, due to the selector 54 being
o5

busy, this ground will be applied through wiper
322, armatures 323, 324, 325 and 326 to the wind-
ing of the stepping magnet SM3. The latter
said magnet will operate, preparatcry to causing

- the wipers 322, 327 to 332 (inclusive) to be ad-
30"

vanced one step upon its deenergization, due to
its -armature interrupting its energizing path.

This latter functioning will continue to re-occur

as long as wipser 322 receives ground from an en-

~ gaged bank contact
35

In the case of wiper 322 not receiving ground
from an engaged bank contact, which may be as-
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 308 actuates, the winding of the switching
relay 324 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 arma-~
ture 310, armature 335, wiper 327, bank contact
spring
401, ‘armature 403 to the battery winding of line
relay 404 of the selector S4, and {rom armature
311, armature 342, wiper 328, bank contact 343,

_conductor 344, make-hefore-preak spring 406, ar-

mature 407 to the ground winding of relay 404,
the latter said relay actuating. Grounded arma-
ture 465 operatively energizes slow-releasing re-
lay 410, Armaturs 412 applies ground to private
conductor 413 before armature 316 retracts, due
to armature 310 having atiracted, so thes said
ground on conductor 413 is applied through bank
contact 315, wiper 322, armatures 323 and 324,
conducter 317 to maintain the line switches PL3
in seizure. The relay 404 being ener-
gized -in the path including the telephone T3,
should the receiver ai the latter said telephone be
restored, the rélays 404 and 410 would deactuate,
followed by relays 334 and 307, the circuits then
pbeing -normal.

‘Consequent toconductor 413 becommg 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 581 will-actuate, followed

by its local relay 506. -Armature 507 will fully

- tacts.
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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
armature 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 will actuate and un-
guard (by ungrounding) its corresponding private
bank contacts accessible to the finder switches.
Under the latter condition, the hunfing finder
switeh will seize at the first ungrounded private
bank contact encountered. "This Wm ‘he the one
corresponding t0 relay 512.

The wipers -0of the finder switches rest upon
the last bank contact set seized when at nor-
mzl, the two finder switches 5 and F’5 ‘being
shown resting upon corresponding bank contacts
of different sets, which sets ‘happen to be the
sets corresponding to selector S4. In -a-commer-
cial system, the sets of wipersof the various finder
switches of a group would thus normally be de-
ployed -over the entire group. of contacts, though
obviously, such a condition asshown in‘the draw-
ings is possible. That is to say, while the finder
switeh 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 he traced from grounded working contact,
armature 513, commeoen conductor 515, armature
516 to the wmdmg of slow-releasing relay 517,
the latter relay actuating. ‘Assuume for the pres-
ent that bank contact 599 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
from armature 513 and-armature 507. Relay 517
being ‘actuated, -a eircuit path can be traced
from ground ‘assumed to be on bank contact 539,
wiper 520, conductor 521, armatures 522,523 and
534 to the winding of the stepping magnet SMS5,
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-
If the wiper 520 again encounters ground,
or in fact remains grounded, the said magnet
SM5 will function as before; the said function=
ing continuing as:long as wiper 520 receivesground
from an engaged bank contact. When the wiper
520 fails to receive ground from an engaged bark
contact, or if the one it ‘is shown resting upon
does not constitute ground when relay 517 dac-
tuates, the magnet SMb will niot be energized
direct to ground, but a ground path 'from arma-
ture 525 through the winding of relay 528, arma-
ture 24 will energize both relay 5286 and the
magnet SM5. Due to marginal adjustmenis, re-
ley 526 only, will operate under the latter con-
dition. In this connection, it will be noted that
while ground was asswrned applied directly to
the magnst SM5, armature 525 was attracted so
that the winding of relay 526 is grounded at
both its winding terminalsand therefore is short-
circuited. ) )

“When relay 528 actuates, as stated, the finder

switch F5 thus seizes the set of bank contacts |
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its wipers dre then resting upon. 'That is, the
finder switch ¥5 has seized the trunk leading
to selector S4. A circuit path now exists from
the line conductor 340, conductor 415, bank con-
tact 830, wiper 531, armature 532 to the battery
winding of relay 583, and from line conductor
344, conductor 416, bank contact 537, wiper 538,
armature 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 548, which leads
to the winding of relay 601.

Tone irom grounded source DT$§ is applied
through wiper 602, bank contact 603, armature
604, conductor 605, armature 533, 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 516, conductor 515 is discon-
nected from the winding of relay 517 and is ap-
plied over conductor 548, armature 550 of finder
switch B'5 to the winding of slow-relesasing re-
lay 552, corresponding to relay 517. Thus, if re-
lay 501 is again caused to actuate because of
a new call being exfended to a first selector of
the group containing S4, relay 552 will sctuate
to cause the finder switch F’5 to function as de-
scribed with relation to finder switch F5. Then,
when armature 550 attracts, because of finder
switch F'5 seizing, the next chained finder switch
(not shown) will be connected to the conductor
515. That is, the finder switches wil have an
order of operativeness, determined by the chain-
ing of conductor 515.

Armature 545 being aftracted, a locking ground
path can be traced from conductor 548, wiper
608, bank contact 609, conductor 810, armature
555, armature 522 tc the winding of relay 526,
so there will be no lapse of ground at the lower
winding terminal of relay 526 consequent to ar-

;. matbure 525 retracting consistent with its retract-

ing period. The Ilatter said ground is also
applied through wiper 520, bank contact 509, con-
ductor 508, armature 507 to the upper winding
of relay 502, causing the said latter relay to
fully energize, whereby armature 503 is disas~
sociated from its resting contact to unground the
winding of relay 501 so far as conductor 413 is
concerned. Conductor 508 being now grounded
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 340 and 344, go if the caliing
party manipulates the dial (calling device) a$
telephone T2, both the said relays 523 and 4064
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 mind the added off-normal spring sets
419 and 420, together with their respectively as-
sociated armatures 421 and 422, and the added
armature 414, constitute the only modification

- from the citation. The shaft of selector S4 has

© cams 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 dial 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 Leing the

onie 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
moreover, 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 refers to a
calling number of five digits. In the exampled
system, the “2” finger-hole of all the telephones
trivutary to all the ten-thousand groups may. be
designated for alternative calling to lines of the

85

90

95

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 altermative, or for five-digit calling;
in fact, the “3” and the “5” finger-holes of the
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 spring set 419 operating. The armature 543,
upon its retracing two times (coincident with the
retracting cf armature 409) will apply two ground
impulses through armature 580, conductor 561,
winding of slow-releasing relay 613, wiper 614,
bank contacts 615, conductor 616, series winding
of slow-releasing relay G7 to stepping magnet
SMT of the “millions” numerical order storing
switch A7. The magnet SM7 will thus actuate
and deactuate two times, the relay G'7 sustaining
its armature over the lapse to temporarily discon-
nect ground from wipers 705 to 708, the wipers
701 $c 709 advancing two steps responsive to the
two deactuations of SM7. Wipers 701 and 705
will thus rest upcn bank contacts 712 and 713,
respectively; the other said wipers resting upon
operatively dead bank contacts. Consequent to
the attraction of armature 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 D18,
consequent to its deactuation, upon armature 617
retracting, following the second impulse applied
through the winding of relay 613, the armature
617 sustaining over the brief lapses of a digit
series. The functioning of the switch ND§ will
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
with the deactuation of relay 613), an operative
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. Armature 326 cpens the energizing
path for relay 334 to unseize the switch SL3,
though ground is maintained on conductor 317
from conductor 413 until armature 355 has had
time Yo attract, to ground said 317, so the primary
line switch PL3 will not unseize.
the retraction of armatures 310 and 311, relay
309 will actuate, armature 316 applying ground
to conductor 317 before armature 355 has had
time to retract. At the time armature 311 re-
tracts, ground on its resting contact is applied
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" ture 545, relay 601 deactuating.

8
from conductor 313, armature 356 to the winding
of relay 358, the latter occuring befére armature
358 has had time to retract. The relay 358
becomes locked through its armature 360 to con-
ductor 317. Armatures 323, 335 and 342 being
attracted, the secondary wipers 330, 331 and 332
are now operatively associated with circuits of
gaid SL3, and thesaid switch is in a state of hunt-
ing with respect to the trunk leading fo setector
&4 and to trunks leading to other selectors of its
group, the armature 328 being retracted. The
relay 309 being actuated, as primarily, the magnet
83 will be operatively energized as long as wiper
330 receives ground from an engaged bank con-
tact, so the wipers will be selectively advanced
incidental to each retraction of the armature
of the magnet SM3 due to its energizing path e~
coming opened by its interrupter armature. The
wipers 322, 327, 328 and 329 will now have no
operative effect on passed-over contacts, or on
contacts they may be resting upon when the
wipers 330 to 332 seize a trunk, due to armatures
323, 350, 335 and 342 being locked atiracted un-
#il conductor 317 becomes ungrounded. Under

the condition .of armatures 335 and 342 atiract-

ing, relays 404 and 533, and their dependent re-
lays, deactuate. When armature on relay G7
retracts, it applies its ground to wiper 705, bank
contact 713, conductor 714, armature 535, wiper

- 536, bank contact 537", conductor 538', armature

422, off-normal springs to the release magnet
Re4, operative to restore the selector 84 before re-
lay 410 deactuates to energize the release mag-
net Re4.

Assume  selector 8’4 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 SL3 will seize. A
circuit can be traced from the batiery winding
of line relay 451, armature 452, line conductor
453, bank contact 365, wiper 331, armatures 335
and 310, over the traced path including the tele-
phone T3 to armatures 311, 342, wiper 332, bank
contact 287, conductor 458, armature 455 to the
ground winding of relay 451, the latter said
relay -actuating, followed by the slow-reieasing
relay 457. The actuation of relay 457 causes
ground to be applied over conductor 459, bank
contact ‘362, wiper 339, armatures 823 and 324,

- conductor 317, winding of relay 334, armature

326 to the winding of magnet SM3. Relays 334
and 252 are thus sustained .dependent on ground
being maintained on conductor 458 from ahead.
At the present -juncture, the ground on conduc-

tor 317 is dependent upon maintaining the clo-

sure of the seriesed path including the telephone
T3 and the windings of relay 451. he call can
now be progressed by the calling party annex-
ing the last four digits of the number. The
latter four digits correspond in both the listed
number and the alternative calling number. By
referring to Fig. 1, it will be clear that the fourth
ievel of selector 8’4 has access to a fifth selector
i, and the latter saild fifth selector, in turn,
has access to .a connegtor. The connector has
access to the wanted line leading to- telephone
T.  The operation of the eguipments involved
in the call from the time selector 3’4 is seized,
will be clearly understood in view of the cita-
tions.

ue to relays 533 and 542 deactuating, ground
wili be removed from conductor 546 by arma-
It will be noted
here that when armature 543 retracted, the ar-
mature 560 is-briefly sustained, so a false :ground

1,045,467

impulse is applied from armsdture 543, armig-
ture 560, conductor 581, winding of relay 613,
wiper 814, hank contact 620, conductor 621 to
the winding of stepping magnet SME of the
“hundred-thousand” numerical order storing
switch A8, energizing said SMS8 preparatory to
advancing the wipers of switch A8 one step con-
sequent to its deenergization, when armature
560 refracts. )
At the time ground is removed from conduc-
tor 548, this ground is removed from conductor
610 and armature 555, unlocking. relay 526, to
unseize the finder switch F5, whersupon it is
then normal. 'The relay 801 being normal, a
cireuit path can be traced from ground, wind-

ing of relay 623, armature 625, wiper 626, bank’

contact 627 to the winding of magnet SMS, 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 -wipers have
bean driven over the bank contact sets and have
arrived back ab ncrmal position, at -which lat-
ter position wiper 626 engages a dead bank con~
tact 628. In this connection, it will be under-
stood ‘that in all the stepping switches shown
in Figs. 8 to 11, the remotest bank contacts
with reference to the wipers as drawn .are to
be understood as located one step from the nor-
mally resting position as shown in the draw-
ings. That is, for example, when the wipers on
shaft 618 of switch D6 step from the lower-
most 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 sttached to a driving shaft
of the respective switch, so all wipers of a switch
will occupy corresponding hank contact posi-
tions. The .switch ND6 will function in a like
manner if the armature 625 retracts when the
wipers are resting at any .of-normal position, as
the wiper 626 will then apply ground to the
winding .0of magnet SMS, since it will rest upon
a bank contact tied to bank-.contasct 627 at all
off-normal positions. A generally similar ar-
rangement exists in .all the stepping switch ele-
ments shown in Figs. 6 to 11, in view of the last
foregoing statements.

A civeuit path can also be traced from the
winding of stepping magnet SMY7, interrupter ar-
mature, wiper 701, bank contact 712, conductor
715, retracted armature 830, winding of relay
623 to ground. In view of all the bank con-
tacts engageable to wiper 761, excepting the -bank
contact 716 upon which wiper 791 rests heing
tied to conductor 715, the magnet SMT will fune-
tion to restore the wipers of switch AT,

1t was set forth howswitch A8 functioned false-
1y to step its-wipers one step conseguent to the re-
traction of armature 543, at the time finder switch
F5 restored. So .a circuit path can now be traced
from the winging of magnst SRIS, interrupter
armature, wiper 801, bank contact 812, conductor

815, retracted armature 631, winding of relay 623 :

to ground, the magnet SM8 functioning to siep
the wipers.of switch A8 cover-all the bank contact
sets and back to normal position, at which lat-
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ter position wiver 801 -engages a dead bank.con-

tact -818. The storing mechanism and its com-
panion finder switch 5 are now :at normal, and
is therefore subject to being-again converted con~
sequent to s new call being initiated from -any

telephone -embraced by ‘it, in the manner 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 548 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 €15, conductor
616 to the winding of magnet SM7. Upon arma-
ture 580 retracting, the wipers of switch A7 will
be advanced one step. Armature 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 639, conductor 715, bank con-
tact 718, wiper 701, interrupter armature, to the
winding of magnet SM7. 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 AT to their normal position. Of course,
while the wipers of switch AT are thus automati-
caly rotating, the relay 623 will be - actuated,
effective to disconnect the tone source DT6 and
to' diseonnect the winding of relay 601, so that
in the event the trunk leading to selector S4 is
seized by the finder switch F'5, 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 AT 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 AT have had time
to restore, the newly calling party will perceive
the dialing tone forthwith upon the finder switch
5 seizing, since the relay 623 will have deactuat-
ed. Tt will be recognized that the finder switch
5 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
switeh of the chain antecedent to the one last
released. In the latter case, the dialing tone
would he perceived upon the finder switch con-
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. -

Tf 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 aliernative number “2—4232”, the selector
sS4 will be operated so that its wipers will step

- ¢“626”, for example, the selector S4 will be re-
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into alicnment. with the sixth level of bank con-
tacts and there rotate-in and seize the first idle
trunk leading to selector § 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-
mary tandeming center, the call will not be ad~..
vanced 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,
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 resforing 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 S84, 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
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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 maintdining the selector 54,
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 alterna-
tive calling. number “2—4232”, wherein the se-
lector. 84 is disengaged and the selector 8’4 iIs
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 150
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to-the: latter-said “6”*tandeming center-on-calls
"destined-to the 623" group from-a calling-line -
-6f.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. détailed-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 call is to .be. extended through the-selector
S84 in lieu of through-selector-S’4. “If the first
_three digits are consistent with-extending the
~gall ;through selector S’4,-the -secondary -line

. switch SL3 will.be caused to-function as set forth. -
15 “to.disconnect from selector S4 and seize-selec-
.tor °S’4," preparatory .to progressing the:call ‘di-

. 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 8’4, an-ex~

“tra digit 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 urider call, affer selector - S’4 becomes

seized.

“The various primary: tandeming: centers-indi-
_cated in Figs: 2 and 12 will be located where found

"30 _most.economical from engineering and other con-

_siderations. “These centers will contain a-main
sgroup .of .second selectors having the correspond-
?,ingi‘bank.contacts of the respective: levels tied in
" multiple, .so the same outgoing trunk therefrom
"85 _will: be correspondingly reached through all-said
_selectors. “The said main group is then subdivided -
Zinto_ as many sub=groups-as there are groyps ot
‘trunks- leading-in from “tributary ten-thousand

-~ _or.other line.groups, it being borne in mind that
‘40 ~ wxile &1l the ten-thousand groups of a hundred-

_thousand group may have outgoing trunks.from
“the various first selectors. thereof, respectively,
“corresponding to 54, leading.to the same tandem-
"ing . center main .group. of second. selectors, this

"85  will not necessarily follow. ‘That is; there may be

a plurality of tarideming centers located diversely

.in. the. exchange territory reached by the same -

~numerical first pill of the dial of a-calling tele-
phone. Trunks. will' lead from the various; levels

"80 .01 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-
- _ing centers. "Also, there.may.be a plurality. of

*55 the latter_ centers with respect to.a single. hun-

~dred=thousazid. group. It will thus be manifest
“that any one of a plurality of primary tandeming
centers may be reachéd by the pulling of the same
“first.digit, deperiding upon. which group contains

“80 the calling telephorie. . Further, that any one of a

.blurality.of secondary tandeming centers may be
_reachéd by .the pulling of the same first and
_second digits, ‘depending upon what group. con-
- tains.the. calling . telephone. Of .course, .a. plu-

“85 _ rality of primary and secordary tandeming. cen-

“ters may be located contiguously under the same
ro6f, for example, in. a commercial installation.
“The arrangement alluded. to will be understood
with. réference to Fig. 12, wherein the enclosures

70 1,°J and K. indicate.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.of first.selectors. “For example, the selectors

75 ‘in"the I enclosure are reached from the seventh °

‘1,045,467

-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
“from: the -seventh level of the first selectors of
group H. "The third selector group in enclosure
L, being that of a division of the “76” secondary

86

“tandeming center, is reached from the sixth level

of the second selectors of suibdivisions of the “7” -85
primary -group in- the enclosures I and J. The
third selector :group in--enclosure M, 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 “77 -
primary - group in the enclosure ‘K. The ten-
-thousand tandeming center of the group “763” is
reached from the third level ¢f the third.selector
groups in -enclosures L and M.
‘With' further reference to the call to tﬂlepnone
T, upon the-calling party sending digit. 67, where-
in -the selector seized a trunk at 11,s.51xth level, -
the relay 533 will vibrate six times, causing six
~ground impulses to-be applied to magnet SMT, in
the manner before described. ' The armature 617
‘will-energize the magnet ' SM$ consequent to the
first impulse being sent to magnet SHL7, prepara~-
tory to ‘deenergizing it to advance the wipers on
the shaft 618 following the last impulse constitut-
ing the digit. The-magnet SMT7 advances. the i
wipers on shaft 720 resultant to each deenergiza-
“tion of the magnet'SMT7, 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 ~638, conductor -637, armature 563, wiper 11:
‘564, bank contact 565, conductor 568 to the wind-
ing of relay-430, the latter said relay actuating.
‘The make-before-break - springs .of relay 430 are
now- disassociated from their resting contacts, so
that the talking-conductors 340 and 344 are not 120
‘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 switch DF6, conductor 642, armature
~570, wiper 571, bank contact 572, conductor 573,
-armature 435 to spring 406. 'The relays 404 and
410 are thus maintained actuated, preventing a
lapse-of ground-occurring to conductor 413 so that 130
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-
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~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- i40
‘ductor 561, winding of relay 613, wiper 614, bank
contact 620, conductor 621, series winding -of
slow-releasing relay G8 to stepping magnet SM8
of “hundred-thousand” numerical storing switch
A8, the wipers. 801 to 808 -on shaft 820 being 145
stepped two. steps into-engagement with bank
contacts 821 to 828, respectively. The armature
817 will energize the magnet SM6 as before de-
seribed, consequent to the first impulse and the
latter said magnet will deenergize-following: the
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second (last) impulse, so the wipers on shaft 618
will be driven an additional step.

Upon the calling party sending the third digit
«37  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 refraction
of armature 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,
sinee a circuit path can now be traced from
grounded armature on relay G, 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 578, conductor 577, conductor 428 and
over the before traced path to the winding of
relay 352, effective to disassociating the primary
wipers from operative relation with the ecircuits
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, AT,
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 ¥5 will
be forthwith 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.

1t will be manifest that the trunk leading to the
«g” primary tandeming center will be released
consequent to the restoration of the selector 54,
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, gubscribers will general-
1y 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,
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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. In commercial
operation, the characteristics of the traffic will
determine what ten-thousand group it will refer
to. For example, if the business portion of an
xchange 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. Morgover, 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 S'4), the
latter groups having access to specific ten-thou-
sand groups. That is.to say, if digit “2” is sent
from the calling device of a telephone, it will de-
pend from what sub-group of telephones of the
main group the call emanates 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 arother 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 SI3 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 aecordingly 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 undexrstood,
in this connection, that where the prefix digits
«g23” 1ast 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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-rality of sub-divisions thereof,

progress the call to an incoming sélector_of each

- of two specific ten-theusand groups, respectively,

and élso. 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-theusand 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 va-

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: acordance with the prefix name.

There would be & generally listed number common

to all calling telephones of the exchange system:

which may be pulled from any said telephone of

-the system 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

¢ eraployed in lieu of the listed -calling number
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.

‘Aszsume. 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—5728”. The
call will be initiated as before, wherein the con-

nection will be automatically extended through

the secondary line switch SL3 (or one of iis

‘group), and the latter said switch will seize selec-

tor 84 (or one of its group) ; and the finder switch
F5 (or one of its group), will seize the trunk lead-
ing to selector 84. Thus, the dialing tone will be
perceived as before described. It will be first
assumed that the calling party chooses to employ

' thealternative calling number “3—5b7287; the first

+50

58

(60

‘prefix placed radial with the hole.

digit “3” "benig perhaps indicated by a name

~prefix radial with the “3” hole of the digl, so the

alternative "calling number (as in all cases of
alternative calling numbers), will in 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 alternative calling
number may comprise one pull of the dial from
the hole corrssponding to the said listed name
In the pres-
ent instance, the hole will be that of digit “3”,
Upon the calling party pulling “3”, the selector

4 will step’ its wipers into alignment with the -

third bank level, and there rotate-in and seize the
Arst. 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 84 is stepping-up, so

that switch A7 will cause the wipers on shaft 720
torotate three steps. Upon the retraction of the
armsature 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 -

11,945,467

at armamre~555, the latter said relay ‘deactuat-
ing. Relay 533, and dependent relays therect

will deactuate, causing the wipers of switeh A7 to
-restore fo normal upon the retraction of armature
- 636,

Of course, the retraction of the armature
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 84 has remained in seizure of
the {runk 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 reiay 502
will not-be falsely energized upon armsature 503
retracting consequent to the unseizing of the
finder switch F5. The relay 5952 is individual to
the selector £4, and the switch F5 is normally re-

spongsive to being requisitioned by any: one of -

a plurality of such relays as 502. The sending
of the first digit “3"” thus served to directively

‘progress the call through the selector 84 and to
inecidentally 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
gelector C-and the fifth selector to the connector,

-and through the connector to the cailed line lead-
~ing to. telephone TA.

If it is assumed that the calling party had
chosen to  employ  the listed cailing humber
“467—bT728” -in the last described initiated call,
the first digit (or-letter equivalent) “4” will cause
the selector S4 to- step its wipers into alisnment
with. the fourth bank level and rotate-in and seize
the first idle trunk leading. to second selector k
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 mean
that the call may be destined to any one cf one
hundred hundred-thousand units. The switch

AT will operate in the manner before described,

to -step its wipers 701 to 709 into engagement
with bank contaets 731 to 739, respectively, fol-

lowed by the wipers on the shaft 618 being rotated:

one step. ‘The sending of the second digit “6”
will cause the switch A8 to operate in the manner
before described, to step the wipers 801 to 808
into engagement with bank contacts 831 io 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 929, 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 én the shaft

618 being: rotated one step. The sending of the

fifth digit “7” 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 SHM’10 of the

“hundreds” - storing  switch - A’10, causing  the 14

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 All, 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 614, bank contact 654, con-

ductor 655, winding. of slow-releasing relay G’11
to the stepping magnet SM’11 of the ‘“‘units”
storing switch A’ll, 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 rctated 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 completing 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 714, 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, Alsc, a circuit path exists from
srounded 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 clufch magnet CM6 of the digit
finder switch DF6, off-normal spring set 63—64,
armature 665, wiper 668, bank contact 668, arma~
ture 669, wiper 670, bank contact 672, conductor
673, bank contact 933, wiper 903 to grounded
armature on relay G9, the magnet CM6 energizing
to operatively attract its clutch armature, as will
appear, presently.

Before proceeding with the general operative
functions,
switch D6 shown in working detail in Figs, 14
to 19, will be described, having in mind that
parts in the mechanisin drawings will correspond
with similar designated parts of the schematic
drawing DF6, 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. 14 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 basé-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 aldo carries the depending
electro-magnet CM6. An insulating washer 12,
a metallic bank contact ring 13 and an insulat-
ing washer 14 surmounts 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-serews 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 CM6 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 wipsr
35 is adapted to successively engage the said bank
contacts 15 to 27, and the wiper 36 is adapted to
engage ring 13 constantly, regardless of the radi-
al 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-
dles, 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 135
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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trlcally tied to the ring 12, 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 nho 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.
The motor drive-shaft 65 has a beveled pin-

ion 66 driving the bevsled gear-wheel 67.  The

tooth ratio between said pinion 66 and said
gear-wheel being one to thirteen, the shaft 65
will ‘make thirteen revolutiornis to one of the

- 'wheel 67.. A pair of normally closed contact

springs 68—69 are operated by the cam 70 at-

tached to the shaft 65 with a set serew, not
shown: 'Thus, the springs 68—69 opsn their
contact -with each revolution of the shaft 65,
due to the cam 70 flexing springs 69 away fromr

spring 68.

The motor 2 may be continucusly driven, or 1t
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

source.
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-eylinder.. 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 "
10, carries an armature hinge support 88, inte-
gral with the yoke 10, for armature 89, having a -

right-angle clufich-claw 90 on the said armature

89 which-is adapted to assume its shown dotied-
bosition. - The armature 89 is hinged. on pin 91,
“so-the cluich-claw 90 will be thrust outwardly
as indicated by the said -dotted lines, when the’

magnet  CM6 is operatively energized. The
clutch~-claw 90 has a lateraly 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 CMS becomes deener-

gized:

Having in mind that the gear-wheel 67 is con-
stantly revolving (under the condition of use), it
will appear-that the elutch 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 thirtesn 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 ¢am 70 will thus cause the springs-
- 68—69 to disengage eight times and be re-engaged

while the said prejection 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-
tlon occupled. by the tooth proj jection 76 as drawn,

1,945,467

the springs.68—-69 will be dlsengaged ‘one. time. .

and re- engaged The sa,ld springs 68—=60 . are:
directive impulse sprmgs, as will appear, so ‘chey;

will be potentially capable of oening a, CerLllt 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 norma,lly;

short-cireuit sprlncrs 68—-69 together with arma-

ture.673 and its ‘mrma,lly disengaged cooperative.

contact.

If it is assumed that the magnet CMG6 becomes

energized, wherein the clutch-claw 90 tilts out-
wardly, the first tooth prejection 85, for example,
to reach the obtludlng 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 eiectrvcally connect the-

encountered bank contacts to the ring 13. Inci-

dental to the off-normal movemens of the yoke 10,.
the off—normal spring -sets 640—8§41 . and 54—55 -

(carried with springs 63—64 on the bracket 73,
rigidly attached to and surmounting the ring 31),

will be operatad When the magnet CMS6 is de- .

energized, the spring 93 aiding the gravity of
armature 89, together with the deflecting beveled
faces of the clutch—cla,w 90 and the registering

90

100:

165

cooperatmg tooth projection 85, will cause the :

said clutch-claw 90 to disengage and restore, .

The latter function w111 free the yoke 10 s¢ that

it will revolvably retract to normal to fiex the off- -

- normal springs 641 and 54 into the position shown.

in the drawings. It will appear, bresently, 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 1nuermed1ate position with reference to
consecutive bank contacts.
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 relessed 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 DFé hav-
ing been set forth, and remembering the magnst

Under the provided.

110:

CMS6 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 from bank contact 18,

“conductor 674, bank contact 939, winer 909, con-.

ductor 944, bank contact 838, wiper 808, conduc- _

tor 845, bank contact 7389, wiper 709, conducior

740, bank contact 675, wipers 676—677, bank. con- .

tact 678, winding of relay 879 to ground. A cir-
cuit path can slso 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,

140

the springs 68—89 disengage, timed 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—641
being disengaged at. this juncture, the springs
68—69 are not short-circuited.. Thus, the traced

~ path invelving the eonductors.569—642 will be

opened,_twq times. When:the wiper 35.has pro-

‘145
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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 84, 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 trunk

leading to incoming second selector e in group.

“467." When the wiper 35 engages bank contact
18, the circuit path traced from the winding of
relay 679 to bank contact 18 and the pati 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
wipers on shaft 659 one step upon the retraction
of armature 869, consequent to the energizing
cireuit of relay 679 opening due to the wipers
35—38 retracting because of the opening of the
energizing path of the magnet CM6 at armature
Relay 631 will unlock, consistent with its
slow-releasing period, consequent to the spring
55 .disengaging upon the yoke 10 restoring to
normal.

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-cireuit 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 63—69,
the relay 681 actuates whereby its armature 673

prevents further open impulses being applied’

effective to seiector 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 arm 9. .

"A circuit path can be traced from the magnet
CMS, over the before traced path to wiper 666,
pank contact 681, armature 669, wiper 670, bank
contact 682, conductor 683, bank contact 107,
wiper 102 to grounded armature on relay G10,
the magnet CMS6 attracting its armature 89 for
the objects before set forth. "A circuit path can
he 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 D¥6, the impulse
springs 63—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—68 will apply five open im-
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 “487”
group. : ’

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 CMS6, over the
before traced path to wiper 686, 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
CMS6. 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~
tor in the “467” group, forthwith followed by
the actuation of relays 672 and 681 and the mag-
net 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
CMS6, over the before traced path to wiper 6686.
bank contact 624, armature 689, wiper 670, bank
contact 695, conductor 696, bank contact 107’.
wiper 102’ to grounded armature on relay Gl1,
the magnet CMS6 attracting 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 108’ ‘to bank contact 17.
The impulse springs 63—69 will apply open iin-
pulses to the circuit extended therefrom and in-
cluding the windings of the line relay of the
latter said connector, causing the wipers of the
connector to be stepped into alignment with the
second kank level. The relays 679 and 681 and
the magnet 8M'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
678 deactuating due to the actuation of relay
681. A circuit path can be traced irom the
magnet CMS6, over the before traced path to
wiper 668, bank contact 601’, armature 669, wiper
870, hank contact 602’, conductor 693’, bank con-~
tact 157, wiper 152° to grounded armature on
relay G’11, the magnet CM6 attracting its arma-
ture 89. A circuit path can be traced from the
winding of relay 679, bank contact 604’, wipers
677—678, bank contact 605’, conductor 606,
wiper 153’, bank contact 158’, conductor 159 to
bank contact 23. The impulse springs 68—69
will apply open impulses to the circuil extended
to the line relay of the latfer 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 ad-
vanced a further step due to the relay 679 de-
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actuating consequent to the actuation of relay ii

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-
mal position, as has been referred to.- Under

this condition, the wiper 608 does not apply ;

ground received from armature 545 to armature
555, so the finder switch will unseize.
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

This will .
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of the.sevenih. digii series from:the.dial, so-the«
This will establishithe:
connection. from. the calling line. through:.the -
The
windings of relay 533 will be disassociated from:
st retracted armatures 532.and-
520, 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. until seléctor  $4  has . restored;. since .
armature 414 is attracted. The finder switch F5 -
is now- subject to being converted by any:asso=-
clated relay, such as 512, for example, and.in-

relay 430 will deactuate.
springs 401 .and 406 to the ealled  line.

the calling line

such event it. will rotate its wipers one step be-=

fore selzing, because under-the latter assumed-
condition, there will be ground petentiai-applied:-

as a guard from-armature 513, armature: 507,
conductor 588 to bank contact 509.. It will be

noted, in this- connection, that while relay 430

remained actuated from the time the frst digit

was sent completely from the dial until the-con~
nector has set its wipers upon the bank contacts.-
corresponding to the called line, the grounded:
tone source H'T4 will he applied through~

holding
the lower armatbure of relay 430 to talking con-
ductor 344, audible to the calling party to indi-

cate that the call is-being progressed under the
agency of the storing. mechanism

seif-functioning
in the present instance, it being borhe in mind

‘that the frst effective digit “3” was resolved by

the storing mechanism from the first three-digits

sent, after the said three digits were transmitted -

from the dial.. Thus, it will be-possible to send
the remaining four digits from the dial before
he said “3” has been sent and the last four digits

ot

regched.

crpisted.
Relay 601 will deactuate following the deactu-

ot
(o]

ation of relay 542, whereupon the magnets SMS6,:

SM7, SMS8 and SMS will operate in the manner
described to return tf
normal position. The magnet SM’6- will be en-
ergized through iis interrupter armature 669,
hank contact §10°, wiper 6312/, armature 6137,
winding of relay 623 to-ground, causing the wip-

eir

ers on the sheft 559 to Le rotated one step to-
-normal. position, as shown.
that had the wiper 612’ been resting on back con--

It will be manifest

tact 628", when the arinaturse 6137 retracted, for

- example, the magnet SM’8 would be successive-

55

60

656

7.

ly -energized $hrough its self-fuictioning - inter-
rupter -armature, whereby the set of wipers on

the shait 659 will-be step~rotated to the normal:

The armatures-614’ to 617 will ground
6277, respectively, upon the de-
601, This will cause the bank

positio.
conduciors 6247 to
actuation ¢f relay
conbtacts engaged

from the said armatures over the said conduc-
torg,  respectively. T4 will operate t0. energize
the magnets SMI19, SM’10, SMI1i-

normal  position  shown - in - the
Thus, the storing mechanism will atitomatically

initiate its self-functioning to restore its switch

eiements to normal position forthwith after a re~
sent - call has been  effectuated, or.- if the
service is:terminated; the -latter - in

respective -wiper sets to.

by wipers 101, 151, 101’ and-
151 at cii-normal positions to receive- ground -

‘and - SM11:
“through their respective interrupter armatures;:
whereby the wipers on the shafts 144, 154,-104"%
and 1847, respectively, will be step-rotated to their -
drawings::

view ..of -
the fact that if at any state of the operation-the::
calling -party replaces his receiver, the relay 533:

17045467 ‘ 7
will deactuate and cause the relay 601 to deactus

ates :

_ In wiew of:relay:430: being normal; and there
being :no.:way - of ‘re=operating.it after. the un-
seizing. of ‘the finider switch F5, the established
connection-involves: the" same circuit relations
as:if therrelay: 430 had:not coperated and.that

80

thercall:had been progressed tc the called line

under. direct:control of the dial.

the:receiver, whereby the-selectors will :restore,
and the.ground will beé removed .from conductor
413 to-unseizethe-line -switches PL3 and ‘SL3;
in:view: of the-citations. .
Ifiit-is assumed: that-the call last detailed isto
line:“468+-5728”, in-lieu of to “467—57287, 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

‘The connection:
will: be-destroyed by:the calling~party restoring:

8b°

90°

95:

consequent to-the:sending of the third digit “77, -

and- that:sending the specific digits 467" caused
the-storing mechanism to set<up a condition cor-

-respending. to-digit: “3”, it -will be noted that in

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 mechanism to be set like-when the digits of :
the-last-described-call were sent from the-dial;’

with: the exception that the wipers 801 to. 809

100+

1058

of switch A9 will now rest upon bank contacts -

951 to -959; respectively.
ground:- will. not be applied over’ conductor 841

to" bank: contacts - 656-and 657, so that when-

wiper903-applies- ground over conductor 842 to
bank-contact. 661 the wiper- 662 will not receive
ground from: bank contacts 658 and 857 to cause

This will mean that

110:

115.

the:magnet SM’6 to-advance-the wipers on the-

shaft. 659-two  steps, ocut of engagement with

them: However, ground received from arma- -

ture-on relay G7 is applied over -wiper 707, bank-

contact 727, conductor 730; wiper 865, bank con-
tact - 835, conductor- 847 to. bank- contact §30’.
The ~wiper-658 -will apply- this ground through
the-armature 660 to-cause the ‘magnet SM’6 4o
advance the wipers on shaft 659 one step.
Having:in: mind that the relay 430 will actuate

120:

125

consequent. to: the wiper-636 advancing to bank -
contact €35 when the first-digit series sent from -
the dial-is-ennded; it will-be clear that the second-

and: third digits, as well 235 the remaining digits
of-thecall, will not ‘be directly effective to pro-

230

gressing the-call: through ‘the-second selector &

primarily rseized- by the: selector 84.. A circuit
path can be-traced from the magnet CMS; springs
63~-64, -armature - 665, wiper 655, bank contact
631’, armature 669, wiper 670, bank: contact 632',
conductor- 633% bank ‘contact 832, wiper 802 to
grounded - armature -on -relay: G8,  the magnet
CM6: thus attracting :its armature 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-

23

40

Pty

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=

fore .described:-. The springs 68—69 will have
- re-sent-5ix open impulses; effective to stepping -

the~wipers of the:second: selector % into align-

148.

ment with the sixth bank level, where they will -

rotate-in-and-seize-the:first idle trunk leading

to.incoming:third selector:l... The-wipers on the-

186
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‘shaft 659 will be caused to advanceé 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 (in lieu of 933 in the previous de-
seription) wiper 803 to armature on relay G9, the
magnet CM$6 thus attracting its armature 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 m into alignment 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
ealled 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

cwas 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 &
prolonged period before all the digit series have
been re-sent, 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 NC8 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 numetrical
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

‘gre not re-sent in linking the connection, the

second and third numerical

switches are by-passed or evaded.
_ Assume that the initiated call from telephone
T3 is destined to the line leading to telephone
TB, having listed number “763—5324”, and an

order linking
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alternative calling ntimber “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 n. The armature of relay 533 will
vibrate seven times responsive to the sending of
the latter said digit, so that the switch element
AT will advance its wipers 701 to 709 into engage-
ment with bank contacts 731 to 739, respectively.
Ground from armature on relay G7 is applied
through wiper 785, bank contact 755, conductor
730’ to the winding of relay 578, the latter said
relay actuating to cause the finder switch ¥5 to
unseize, as before described. When the armature
617 retracts, the wipers on snaft 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. The relay 601 will deactuate
and the switch element AT 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-
troiled directly irom 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 708 of switch element A7 into engagement
with bank contacts 741 to 749, respectively. Also,
the selector S4 will operate to step its wipers into
alisnment 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 748, 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 876—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
6869 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, hank 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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vaneing the wipers on the shaft 859 one step ugon
the reiraction of armature 669, in the manner
before described.  Upon the deactuation of relay
681, a circuit path can be traced from the magnet
CMS6, wiper 688, bank contact 631’, armature 669,
wiper 670, bank contact 632’, conductor 633,
bank contact 747, wiper 707 to armature on relay
G7, the magnet CM8 atiracting its armature 89.
A circuit path can be traced from bank contact
21, conductor 635’, bank contact 743, wiper 703,
conductor 848, bank contact 837/, wipers 676~877,

bank contact 638’ to the winding of relay 679.

When the wiper 35 has engaged bank contact 21,
the relays 679 and 781 will actuate in the manner
as before described. The gsprings 68—869 will
have sent six open impulses, effective to stepping
the wipers of second selector n» into alisnment
with the sixth bauk level, where they wiil rotate-
in and seize the first idle trunk line leading to
third selector p. Af the time relay 679 actuates,
a circuit path is completed from the magnet
SM’'6, armature 669, wiper 670, bank contact 8§32/,
conductor 633’, bank confact 747, wiper 707 to
armature on relay G7, the magnet Si’6 actuat-
ing, preparatory to advancing the wipers on the
shaft 659 one step upon the retraction -of arma-
ture 669, in the mranner before described. Upon
the deactuation of relay 681, a circuit path can
be traced from the magnet CMS8, wiper 666, bank
contact 668, armature 669, wiper 5870, bank con-
tact 672, conductor 673, bank contact 748, wiper
708 to grounded armature on relay G7, the mag-
net CMS§ attracting its armature 89. A circuit
path can be traced from bank contact 18, con-
ductor 674, bank contact 744, wiper 764, 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 18, the
relays 679 and 681 will actuate in the manner
before described. The springs 68-—89 will have
sent three open impulses effective to stepping the
wipers of the third selector » into alignment with
the third level of bank contacts, where they will
rotate-in and seize the first idle trunk line lead-
ing to an incoming selector ¢ of the group “763”.
_In this connection, it will be understood that

- while storing mechanisin 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 being operated in sending the
last four digits of the ealling number and setiing-
up a condition in the storing mechanism corre-
sponding therewith, so when thée first three digits
of the listed calling number have been sent from.
the storing mechanism, the last four digits of the
calling number will be forthwith consecutively
annexed. That is, wipers 161 to 192 on shaft 104
will be in engagement with bank contacts 108 to
168, respectively; wipers 151 tc 153 on shaft 154
will be in engagement with bank contacts 161 to
163, respectlively; wipers 101’ to 183’ on shaft 104’
will be in engagement with bank contacts 106 to
108’, respectively; wipers 151’ to 153’ on shaft 154*
will be.in engagement with bank contacts 181’ to
163, respectively. It is to be noted, in this con-
nection, that the storing mechanism switch ele-
ments A8 and A9 were not set. This is because
the numerical orders represented by the latter
said switch elements were get by the switch ele-
In corder to cause the numerical order
distributing switch ND§ to evade the “hundred-
thousands” and “ten-thousands” numerical or-
ders so that the digit seriss corresponding o the
“thousands” numerical order, which will be the

- second digit series sent, in the present instance,

1,945,467

ground will be applied from armature on relay
G7, wiper 708, bank contact 748, conductors 755
and 756 in parallel, to bank contacts 651’ and
652’, respectively. In view of the latter condi-
tion, when armature 617 retracts at the termina-
tien of the first digit series of five impulses, and
the magnet SM6 deenergizes, ‘advancing wipers
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=
mature, thus causing it to advance the latter said
wipers an additional step upon the energizing
path. becoming interrupted. This functioning
will re-occur when the wiper 853 advances into
engagement with bank contact 652'. 'That is,
wiper 614 is caused to be automatically stepped
irom bank contact 615 to bank contact 648, pre=
paratory to directing the second digit series ap-
plied to wiper 614 through engaged bank contact
648 cver conductor 649 to magnet SMI10.

An alternative method of progressing the con-
nection wherein the alternative calling number
is employed, may be accomplished by disconnect-
ing the off-normal spring set 420, so that the se-
lector 84 will not be caused to restore its wipers
consequent to the sending of the first series of
five impulses to effectuate the digit “5”. The con~
ductor 730’ will be attached to bank contach 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 GT7 reiracing 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-

ple 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
lead direct to independent incoming selectors in
the “763” group, the latter selectors having their
corresponding bank contacts in multiple with the
bank contacts of the incoming fourth selector ¢
shown as reached from the third level of selector
. The last four digits of the called number will
be directly eifective from the dial to progress the
call. . This latter method of operation will corre-
spond to the described msthod of calling alterns-
tive number “3-—57287.

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 number “845—6724", wherein the “84” séc-
ondary tandeming center is located advantagecus
to direct trunking from the “623” group first se-
lector S4, though other groups of the exchange
system may obtain connection to the said “ga”
center by routing through the primary tandeming

center “8”. Thus, in the present call emanating:

from the specific “623" group, the effective calling
number will be “85—6724”, wherein the second
digit sent from the dial is eliminated by the stor-
ing mechanism when re-sending.

It will be clear, in view of the foregoing de-
seriptions, 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 funciioning 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
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geven 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; wipers 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 ¢ in
the “84” secondary tandeming center, relay 430
being maintained actuated, in the manner be-
fore described.

Preparatory circuit paths, estabhshed by the

- stormg mechanism switch elements, may be

traced as follows: BRank 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

1097, 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’, cenductor 633’, bank contact 767,
wiper 707 to armature on relay G7; hank 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 GT.

At the time armature on relay G9 retracts,
following the sending of the third digit “57,
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-
seribed, 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 CM6 will be energized
from 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" t¢ 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, conductor 637 to maintain

relay 430 actuated becomes opened because the 3

bank contact wiper 608 is resting upon is dead.
The finder switch F5 will unseize because of the
removal of ground from conductor 610,.as has
been referred to.

It has been clear
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 j

magnet CMS was energized. Also, due to the
circuit relations, the selector g responded to the

rst 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 ¢ 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- i

mined that the selector S4 will remain in sei-
zure of the trunk leading to third selector g. 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 ke desired to expand the
accessibility of the eighth level of selector S4
ten times to comport with the potentlal capamty
of the exchange system, it will ke necessary to
make the following circuit changes at such time:
Tie bank contact 788 to bank contact 728, the

latter being tied to wiper 804; tie bank contact

854 to conductor 941, which leads to bank con-
tacts 656 and 657. So far, the arrangement con-
forms with the drawings. ‘Disconnect the tap
from ccnductor 941 to bank contact 765. - The
latter changes will insure that the bank con-
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tacts 658 and 657 will constitute ground as when
the digit “8” was the first digit sent from the
dial, It will be manifest that if the first two
digits are other than “84”, or morecver, if the
second digit is other than “4”, the conducior 941
will not be grounded. That is, the sending the
first two digits “84” under the latter assumed
condition will operate to cause the numerical
order eommutating switch NCS8 to evade the first
two numerical orders. Aftention is called to
the fact that if digits “62”, “64” or “82” are
the first two digits of the -ecalled number, the
conductor 941 will likewise become grounded to
cause the first two numerical orders to be evad-
ed. However, if the first three digits are “8§23”,
as was an assumed instance, this would not op-
erate to vitiate the cali, because the digit “3”
will cause ths sdectcr 5’4 {to be seized, discon-
necting selector S Of course, the numbers em-
ployed in the excnanve system may not include
the exampled interfering first two digits. If it
does, in place of tising bank contact 768 in mul-
tiple with wiper 804, it will be tied to an intro-
duced wiper on shaft 820, which latier will co-
aperate with bank contact 854. The iatter bank
with
804, there being a substituted bank contact
854 cooperative with wiger 804, perhaps,
rending upon its requirement.

_In this connection, it will be undersiood that
where a wiper attached to conductor leading
to the armature on relay G7, for example, is ac-
cessible t0 a bank contact at any sct position
which .has an operative conductor attachsd, the
said operative conductor may ke detachad and
re~attached to any bank contact coopsarative with
a wiper attached 1o the said conducior. That is,
the drawings indicate that certain conductors are
to be attached (through bank contacts) to the
conductor leading to the armaturs on relay &7
when the shaft of -a specific element has ro-
tated g predetermined numbsar of stsps, and the
armature on relay G7 has retracted, and it is im
madterial that wipst accomplishes this. Algo, csr~
shown as engaging oif-
cominon
operative conductor. It is manifest a pair of
off-normal springs, operated by a shaft cam mey
e gubstituted therefor. And it will be undsr-
- commoned bank contacts oc-

WIipeyY

P
10y

da-

hank contacts engageable to wiper 00‘2 for ex-
ample, the wipers will be of such
span adjacent hank contacts while ¥
one to another, so no open circuit path condi-
tion will occur under this conditicin. Cbhviously,
this would not be necessary in the case
701 and 7065, for example.

If it is asswined that after initiating a call
from telephone T3, it is desired to extend the
connection to the line having listed calling num-
ber “0”, which may, perhaps, be the toll record~
ing operator’s switchboard L3, the calling party
will pull digit “0”; 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 . '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 {o 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

of wipers’
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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",
cenductor 6447,
armature on relay G7; bank contact 632’, con-
ductor 6337, bank contact 777, wiper 707 to arma-
ture on relay G7; ground from armature on relay
G, wiper 708, bank contact 778, conductor 780
to multipled bank countacts 688’, 669’, 670’, 671’
and 672’; bank contact 661, conductor 942, bank
contact 775, wiper 705 to armature on relay G7;
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 859 one step. The magnet CM6 will

energize over the traced path therefrom to wiper
666, and thence to contact 641’, armature 669,
wiper . 670, bank contact 643, conductor 644/,
bank countact 766, wiper 708 to armature on re-
lay G7. This will cause wiper 35 to be drawn to
bank contact 17 to complete the operative circuit
path including the windings of relays 679 and
681, in the manner before described, having in
mind that wipers 676—677 {ie bank contacts
645665’ The deactuation of relay 679 will
cause wipers on shaft 659 to be advanced & step,
as magnet SM'8 wag energized to grounded bank
contact 643’.  Magnet CMSE will energize over
the traced path thereirom to wiper 666, bank con-
tact 6317, armature 669, wiper 670, bank contact
822" to armature on relay G7. ‘Wiper 35 will
now be drawn to bank contact 18 to complete the
cperative circuit path including the windings of
relays 679 and 681, in the manner before de-
scribed, having in mind that wipers 676—677 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 eontacts. The wipers on shaft 618 have
not advanced beyond the first step wherein wiper

626 is in engagement with bank contact 635. 1

When wiper 6038 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 findér switch F5 to unseize.. The

latter function will-eause the switeh elements of
the storing mechanism teo restore in the manner
described.

It is clear that the contaet springs 68—69 con-
trelied the sending of open impulses in series
corresponding to the frain of digits “23”, which
Iatter digits were successively effective to step
the wipers of the second selector r into alignment
with the second bank level thereof, where it

bank contact 776, wiper 706 to
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rotated-in ahd seized the first idle trunk leading "4

to third selector s. 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 .4

mmeans for linking final selectdrs to a responding
switchbeard. A suitable circuit for this is shown
in Fig. 3 of my pending application for U. 8. Pat-
ent, Serial No. 362,321, filed March 1, 1920. :
In the last exambpled eall, the second and third
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digits where automatically annexed through the
agency of the storing mechanism, forthwith fol-
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 $4, responsive
to sending the digit “0” from the dial. After the
relay 430 deactuated, the linksd connection is
the same as would have ensued had the conduc-
tors 566 and 504 been disconnected hefore initiat-
ing the call, and the calling party had sent digits
“023” from the dial, in lieu of “0”, 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 TD,
having the Ilisted calling number “625—47327,
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 bhe-~
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 4, responsive to the first digit “6”.
Consequent to the sending of the third digit “57,
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 responsive

“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 995, bank
contact 965, conductor 714, and over the traced
path to the release magnet Re4; armature on
relay G%7, wiper 708, bank contact 728, conduc-
tor 782, wiper 804, bank contact 824, conductor
865, wiper 904, bank contact 964, conductor §72
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, wiper 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 kank 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 102’ to ar-

21

mature on relay Gli; bank confact 602’, con-
ductor 603’, bank contact 172’ to armature on
relay G’11; bank contact 681, 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 €88

thence to bank contact 641’, armature 669, wiper
670 to grounded bank confact 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
28, and then to bank contact 20.
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 retraction of armature 665 to
insure that the said false rofation due to the
grounded condition of bank contact 677, for ex-
ample, will have occurred before the magnet CM6
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
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. i .

If it is assumed that in lieu of sending digits
“625—4782” in the last exampled call, digits
“826—4782” are sent, wherein the third digit is
“@” 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 confact 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 2 at the fifth level of said
selector f.

If it is assumed that in lieu of sending digits
“§95-—4'728” in the last exampled call, digits
“867—4782” agre 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,

722, conductor 675,
~tact 637/, conductor 848, wiper 803, bank contact

“contact 630,

‘sending will ensue.
‘terval may be made between digits sent from

637/,
675, 643, 632’ and 672 will be altered, though the

-circuit paths with relation to the last four digits
-will ke the same as in the last two exampled calls.

Circuit paths can be traced as follows: Bank con-~
taet 645’, conductor 750, wiper 702, bank contact
bank contact 26; bank con-

833, conductor 635’, bank contact 21; bank con-
taet 675, conductor 740, wiper 802, conductor 109
to bank contact 22; bank contact 643, conductor
644, bank contact 756, wiper 706 to armature 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
conductor 847, bank contact 835,
wiper 805, conductor 739, bank contact 727, wiper

707, to armature on relay G7; bank contact 657,

conductor 942, bank contact 933, wiper 903 to
armature on relay G9. The bank contact 661 is
thus groundsd 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

.eontacts 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-semt. The selector S4
having remained where set under direct control

vof 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

“t0 re-send the second digit of the number sent

from the dial, there will be no delay while the
selector 84 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 nscessary to ground conductor 942 fo 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 some 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 acecordance 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-

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 CMS$, so if the latter said wiper is
advanced to a numerical order which has not
been set-up, the functioning of the switch DF§
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will not occur until the set-up condition subse-
quently ensues.

Fig. 20 is a preferred n‘cd’ﬁcaumn of a por—
tion of Fig. §, aifecting relay 681. 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 681 to hold it locked
for a predetermined pericd. The make-before~
break spring 212’ on relay 211" serves ‘to dis-
connect the windings of relay 211’ and itc main-
tain it until after the yoke 10 has had time to
retract and flex spring 54. This will insure. re-
lay 681’ being held actuated a predetermined
length of time after the last impulse of a se-
ries hag 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 peried
cccurs wherein there may be a variable angular
distance for a clutech tooth to progress before
encountering the obtruded clutch-claw.

It will be manifest that the. secondary line
switch SL3 may be displaced by a line switch
of the type disclosed in D3 of Fig. 3, my pend-
ing application for U. 8. Patent, Serial No.535,430,
filed February 10, 1922, Patent No. 1,776, 022
granted Sept. 16, 1930.

By intreducing ¥ig. 22 so the lines t‘lereof 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 mean 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 ig, the finder switch requisitioned will ini-
tiate its hunting operaticn forthwith upon the
rrimary line switch PL3 seizing,

In order to avoid confusion the d051gnat10ns
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
now interposed in the trunk leading to the see-
ondary line switch SL.3’ in essentially the same
relation to the group of finder switches, as F5
and ¥’5, as when the said relay 430 was de-
scribed interposed in the trunk leading-in to
the first selector S4.

The secondary line switch SL3’ is meoedified
from the switeh SL3 by the addition ef the upper
armatures 375 and 381 on relays 334° and 309,
respectively, and the two upper wipsrs 376 and
382 are also added.  The bank contacts at the
left in Pig. 22 are those the wipers of the switch
PL3 are shown resting upon in Fig. 3.

When the primary line switch PL3 seizes and
thereby applies ground toc bank contact 318’
from the lower armature of relay 301, this ground
will be gpplied through armature 375, conductors
504’ and 504, armature 5023 to the lewer 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 o the fact the selector S4 is
idle, the armature 375 will open the energizing
circuit of relay 502, perhaps, before the finder
switch converted has found the trunk leading to
switeh 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 conducter will be grounded ab
armature 412, though a brief lapse of ground
to conductor 504 may cccur. 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 301 deactuates,
so no lapse of ground occurs to the winding of
relay 307. When armature 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 538’7, 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 S84, fully
described.

Tt 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-
1y 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. )

Tn 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 seni, 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
jmpulses 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, = = . . o

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 com-
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 sefting-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 then 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. Tn 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. : oo

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
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to ‘exterid a connectioir from  the:calling line to
éither said train ahd to respéctive 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 %o either said
train -and to respective called ‘lines; means for

directively operating the first said switeh by a
-series of directive impulses to progress the call

from the said first switch to one or the cther

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-

Jmatic: 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 heing dautomatically se-
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-

1y 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
switeh primarily seized and thereupon select

and seize a switch of the said second group.

© 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 call being 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 made 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 théreupon select and seize. 2
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 ca,lled
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
accegsible 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 madé operative upon
& 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 sw1tch
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 conseguent to the call being initiated on
‘the calling line, other directive switches, 2 storing
‘mechanism associated with' the said first diree=
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 storihg 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-
anism associated with the said first one of the
directive switches for ‘receiving and. storing ‘a
train of series of directive impulses 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 séc-
ondary automatically ‘applied control of the stor-

Jing mechanism to progress the call to the calied
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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 & part of the said switches to
the said called line depending upon which train
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-
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ber, and means for causing equas spacing of the
said digit series sent.

17. In an impulse storing and sendmg 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 fo ‘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, & 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 commuftator, 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 spacmg of
said digit series sent..

19. In an impulse storing and sendmg mecha-

nism, a continuously rotating member, a recip-
rocating digit designating member, a -setting de-
vice, means for manuslly 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 frain. .

21. In an impulse storing and sendmg 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 unequa,l pause in
the manual setting,
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for operating the setting device
with a train of digits, a pawl operating magnet,

26

92, Tri an impuise storing and sending mecha-
nisin, 4 continuotisly rotating driving shaft, an
impulse transmitter operated by the shaft, a re-
ciprocating digit designating meniber driven by

-the shaft, a setting device, means for manually

eperating the setiing: device in accordance with
a train of different digits, automatically applied
means for -successively operating said réciprocat-
ing member to initiate the transmission of the
respective digit series of the train by the impuise
transmitter, automatically  applied mesuns 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 operat1on of the setting

device.

23. In an impulse storing and sendmg mech-
anism, & 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
in accordance

a relay, means for -operating the pawl to initiate
the travel of the reciprocating member, means
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 recipro-
cating member and {  terminate the digit series
being sent in corresp. ndence with the first digit
of the train, automatically applied means includ-
ing the magnet and the relay for successively op-
erating and resforing the reciprocating member
to effectively transinit digit series in accordance
with the succeeding digits of the train, and means
for disabling the magnet consequent to the ter-

‘minsation of the final series of the frain.

24. In an impulse storing and sending mecha-
nism, a continually rotating driving shaft, an im-
pulse transmitter operated by the shaft, a recip-
recating 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 re-

_lay, means for operating the pawl to initiate the

travel of the reciproecating member, means for
rendering the impulse transmitter effective con-
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 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.

25, In an impulse storing and sending mecha-
nism, a ceontinually 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 coperating the setting device in accordance
with a train of digits, a pawl cperating magnet, a
relay, means for operating the pawl to initiate
the travel of the reciprocating member, means for
rendering the impulse fransmitter effective 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, autematically 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 means for
equally spacing the digit series.

26. In an impulse storing and sending mﬂcha»
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 & train 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-
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pulse transmitter effective consequent to the off-

normal- travel of the reciprocating member,
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 sue-
ceeding digits of the train.-

27, In a telephone system; a calling and a called
line, 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 ¢all 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 & condition in the storing
mechanism 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 a1

called line, a directive calling device on the call-
Ing 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 responsive to the sending of any
one.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 completlon of
a call between the said lines.

29. In a telephone system, a calling and a called
line, a directive calling device, directive switches,
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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-
ating the storing device by the setting device,
means for causing the storing device to effect a
train of impulse series in predetermined ecorre-
spondence with the operation of the setting de-
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rality of different digit settings of the sefting
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.

39. 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, ITn 3 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. Tn 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-
ating 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 opsrating 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

27

- 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 &
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 trunk line links, means
responsive 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. Inan automatic telephone system,a switch, -

a.storing device, groups-of line terminals-accessi-
ble from the switch, an impulse deviee for ‘direc-

- tively operating the switch with selective relation

‘1o .said groups responsive o predetermined im-

tilse series respectively, means for simultanecusly
operating the storing device by the impulse de~
wvice when operating the switch, and automatically
-applied means including the storing device where-
by if the switch is operated into selective rela-

-tionto a cerfain said group will cause the switch

-to thereupon opsrabe into selective relstion to a
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predetermined different said group regardless of
the :condition of the said certain group.

44, Inan automatic telephone system, a switch,
groups of line derminals accessible from the
switch, an impulse device for dirvectively operat-
ing the switch with selective relation to said
‘groups responsive to .o predetermined impulse
series
means whereby if the switch is operated into
selective relation to a group of certain of said
groups will cause the switch to thersupon oper-
-ate into selective relation to o predetermined dif-
ferent .one of first said groups respectively re-
gardless of the condition of the selected ons of
said certain groups.

45. In an sutomatic telephone system, a switeh,
& storing device, groups of line terminals :acces-
sikle 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 simulta-
neously .operating the storing device by the im-
‘pulse device when operating the switch,.and auto-
‘matically applied means including the storing de-
viee whereby if the switch iz:operated into selec-
tive relation to a group of certain said groups wiil
cause the switch to thereupon operate into selec-
tive relation to.a predetermined different one of
first said groups respectively regardless of the
-condition of the selected one of said certain
groups.

46. In an automatic telephone system, a switch,

5 g storing device, groups of line terminals acces-

-sible from the switch, an impilse device for di-
rectively-operating the switch with selective rela-
tion t0 said groups responsive to predetermined
impulse series regpectively, means for simultane-
ously operating the storing device by the im-
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 certain szid group will cause

the switch to thereupon operate into selective
relation to a predstermined different one of first
said groups regardless of the condition of the said
certain group and connect with the terminsals of
a line of the said different group. )
4%, In an automatic telephone - system, a
-switch, a storing device, groups of line terminals
accessible from the switch, an impuise device for
directively operating the switch with sélective re-

lation to sald groups responsive to predetermined

impiilse series respectively, means for simuliane~
ously operating the storing device by the .im-
pulse device when gperating the switeh, auto-
mgtically applied means including the storing de-
vice whereby if the swiich is operaled into selec-
tive relation to a certain said group will cause
the switch to thereupon operate into selective re-
lation to a predetermined different one of first
said groups regardless of the condition of said cer-
tdin group and connect with the terminals of a
line of the said different group, and means where-

regpectively, and  automatically applied

1,945,467

by the switch can be directively operated into

-selective relation to any first said groups and con-

nect with the terminals of aline of said selected
gToup. . - - .
43. In an automatic telephone system, a switch,
a storing device, groups -of line terminals :ac-
cessible from the switch, an impulse -device. for
directively operating the switch with selective
relation to .said zroups responsive to predeter-
mined impulse series respectively, means for si- -
multaneously operating the storing device by the
impulse device when opsrating ths switch, auto-
matically applied means 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 infc selective
relation to a predetermined different one of firss
said groups regardless of the condition of the
said certain group and connect with terminals of
a line of the said different group by a hunting op-
eration, and means whereby the swifch can be-di-
rectively opersted into selective relation to said
certain group and connect. with the terminals of
2 line of the last said group by 2 hunting opera-

) an autcmatic telephone system, a -call-
ing line, a called line, o dirsctive calling device, a

ive switch, obher selective switches, a find-
er switch, means -on the calling line for caus-
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ing the said calling Iine to be extended to the se- 105

lective switch, meéans. responsive to the said ex-
tension to cause the finder switch to operate to
efiect its connection with the calling line, nreans
for thereafter operating the directive device o

operate the first said selective switch, means re- 110

spensive to the directive device to disconnect the
finder switch without rsstoring the  selective
switchh and for thereupon rendering  the finder
switch available for a new connection, and means
for then operating the said other
switches by the calling device toc complete the
first said extension to the called line.

56.-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, other connecting ter-
minals. of lines specifically accessible from the
said switches respectively, means on the calling

selective 115

120

line for causing the operation of the -said first 125

switch to extend the calling line through said
first wiper set to the said leading-in terminals
of the said sscond switch, means for directively
operating the said sscond switch from the call-

ing line t¢ thereby cause the said second switeh 1

to extend the calling line to a said accessible one
of the specific said other line terminals, and
means for directively operating .the said second
switch from the calling line to disconnect the
said extension and to thersuvon cause the said
first switch to-extend the calling line through
said second wiper set to a said accessible one.of
the specific sald other line terminals without ef-
facing the call. :
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51. In an automatic telephene system, a call- 147

ing line, g first and a second switch, first.and sec-
ond wiper sets of the said first switch, leading-in
terminals of the said second. switeh secessible
(rom the said fivst switch, a first group of trunk
lines accessible from the said fArst
ond group of trunk lines accessible from the said
second switch, means on the calling line for
causing the operation of the said first switeh to
extend the cailing line through said first wiper

set to the said leading-in terminals of the said !

switeh, a sec~ 1

g
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second switch, and means for directively operat-
ing said second switch from the calling line to
thereby at will 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
group.

52. In an automatic telephone system, a cali-
ing line, a first and s 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 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 accessivle from the said sec-
ond switch by a hunting opsration, means on the
calling line for causing the operation of the said
first switeh 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 seb
to a trunk of the said first group or through
the said second switch to a trunk of said second
group by a huntiog 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 fo 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
switeh 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 switeh, 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 ealling line through said first wiper set
to the said leading-in terminals of the said sec-
ond switeh, 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
switeh to the second group at will.

55. In an automatic telephone systern, 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-
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tending the calling Iine over certain of the trunk
line iinks, means responsive to sald operaticn
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 then differently re-operate said first switch
and initially operate certain of said other switches
to extend the calling line foward the called line
over certain of said trunk links other than em-
ployed in first said extension. ‘

58. In an automatic telephone system, a calling
line, a calied line, an automatic directive control
device, & storing device, & first automatic switch,
other sutomatic switches, trunk line links for
extending connections from the calling line,
means responsive to the operation of the control
davice 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 frunk 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
firet switch and initially operate certain of said
cther 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 manually operated impulse sending de-
vice on the calling line, a second impulse sending
device, automatic linking switches, a setting
switch having a movable 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 element of the setling swilch 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 ecalling 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 1

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 turh 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 direciively 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 wibers.

HERBERT M. FRIENDLY.
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