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(Cl 179-—-—-—7 1)

©This invention relates to meesure_deermee tele-
- bhone systems in which a permanent record is

made of the eallmg line 1dent1ﬁcet10n and the
charge units assessed for a cenﬂeetlen between a
calling line and a_ called line and iy whlch the

'charge units are: designated by one or more im-
- pulses dependmg upon the. destmatmm of the

- -completed connection or. the number of 1:1*11e in-

tervals consumed after the cennectmn s ee‘rab-

" lished. The ohject of the 1nvent1on is to improve

o ~such systems by prowdmg a reoerdmg mechanism

aveﬂable to said lines by which the numper or

. other designation of the calling line and the num-
. bher.of-charge units to be assessed for a call thel e~

et Irom are permanently recorded.. | |
- .It-has been found desirable, fer Imtance and  may be produced -on a tape or other continuous
L _,-_)partmula.rly in multmﬂice and sub irban tele-'

phene systems, to provide. two or more elessee of

10

15

~ service. . In such smtems the subscribers’ stations =

"~ may be classified as residence stations and busi-

20

ness stations end the area itself divided into a

~ plurality of zones.
'..1e5ldencze subscribers will he gwen unlimited flat

With such a clase:&ﬁe%mn the -

nate the number of charge units-for.a call,

2

| _ | These
implulses may, .of course, be transmitted from a

_ distant repeater which is adapted to produce a
| number of 1mpulses indicative of a connection

eetahllehed thereover,. or from a first selectel

“adapted to produce .a single 1mpulse for a Jocal

call routed ther ethreugh or from a selector in

- a switching train wherein the .call is “metered”
‘purely on a time bagis.

The line ﬁnder switches
have access,. in turn, to common recordmg facili-

- ties that are edapted to preduce a permanent
identification of the calling line termmel number |
~or the directory number, whichever is desired,
~and of the number of charges reglstered by the

line finder register sw1tch ‘Each of these records

impressible media by perforators, light valve . ap-

__peretus or similar devices well known to the .art.

‘One feature of the invention, therefore, is a line
finder switch that includes a. regzster switch re-
sponsive to-impulses from a trunk in the sv.rltch-
ing train, the circuit of said register switch in-

~ cluding . responsive means that indicate which of

- rate service for calls to stations within the same

- zone.and will be charged. one or.more charge units

- for each call to stations in any of the other zones.
 The business subscribers, on the other hand, will
e charged a rate of.one charge unit for each call
‘to stations within the same zone but, in addltmn .
will also be charged: additional charge units fer__
- each call to stations in the other zones.

Again, in

25

two parties.of a two- party line is celhng |
Another feeture of the invention is a recording

| -clrcult accesmble to all line finder groups which

_30'.'ter in said recording circuit which is used in com-

 is provided with a nevel meens for 1dent1fymg
the cellmg line;

Yet another feeture of the invention is a regis-

~mon by the line identifiyng means of the record- -

" jcertam types of telephone systems and p&l‘t](}d-'-

Jarly in the leeal area of such syetems it is cus-~

ing circuit and by the registering switch of the

line fmder to temporerﬂy register, in succession,

~ tomary to assess charges for calls in terms of

standard time- umte consumed during  the con-

' .'__.scr:tbers are charged a flat rate for each telech“t:m.

- unit consumed once the cennectlen is established.
~.In such systems, . as Well as in the multlzone SYyS~

- tem abOVe mentioned, .. t is helieved to be more
~ economical angd efficient to eliminate individusl

station meters: and mstltute m Tliey; thereof g cen-

~each ef the digits of which the calling line num-

| 35

~ versation interval as, for instance, in so-called
telechron charging systems wherein calling sub-

ber ‘is composed and of the digit that designates
the number of charge units registered in the step-

 ping switch of the line finder taken into use, each
~ of which temporary r

eﬂ‘lstre,tlens ls fer the pur-

pose of transferrmg them in succession to the

40
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tem are divided into a plurality ‘of zones all of

o “which, in estabhehmg connections, have access to
~line ﬁnder switches capable of discriminating be-
;.tween one or. mere clasees of- lmee and furnished

- of

) ,-]_';Wlth a, swﬂ:eh respenswe to 1mpulses that dﬂSlg-

maeagnets of a perferator or mmﬂer device Wthh |
- operate to make a permenent record of the same,

Yet another feature of the invention is a line

| _:"'1dent1fv1ne circuit of novel design that utilizes a
tral recerdmg system which is adapted to produee -

o a, perm&nent record for each call which comprises
~ the identity of the calling line and the number of o
o ,._cha,rge unlts te be a,ssesped for an establlshed con- - -
| ':’nectmn R _
- Accor dmg to oee embodlment ef the present 11'1-'
| -ventmn the subscribers’ lines of a telephone sys-

cross-har switch to'mark a terminal individual to

9. calling line and a novel relay register cooperat-
- ing’ therewith that. “t.ransla,tes” the marked ter-
minal mto the dlreetory number of the cellmg
“line.

A fur ther feature c}f the mventmn lies in a

‘guard circuit that keeps a line finder out of serv-
ice after use in a connection until g charge for the

- call reglstered in the switch associated therewith

~is properly recorded by the recording -circuit
~against the calling line notwithstanding the Ieet- |
. that saad eelhng lme mey ha,ve restored a,nd re-
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leased the line finder before a record of the charge
has been made.

A telephone system arranged in accordance
with this invention is shown schematically in the
drawings which form a part of thzs specification
and in which:

Pig. 1 shows two subscribers’ stations A and B,
lines IL—1 and L—-{00, line circuits LC—{ and
LC—100, two sets of brushes and two gets of ter-
minals of the bank of each of two line finder
switches LF—i{ and LF—1{ and the brushes and
a set of terminals of each of two connectol
switches Cl and C2:
| Pig. 2 shows the Vertlcal commutators 23T and

the commutator brushes 238 of the line finders
LF—1{ and LF—I11, resistors 221 to 225, inclusive

&

10

.

prises a line finder switch of known structure

‘which is adapted to step its brushes vertically

and horizontally when seeking the terminals of
a calling line. The brush shaft (not shown) of
this switch is equipped with a pair of “normal
post” springs 324 which can be adjusted to oper-
ate when the shaft has stepped vertically to any
one of the ten horizontal levels of terminals re-
served to the subscriber lines. By immeans of
these springs, as it will be shown, discrimination

- may be made, say, between a group of lines which

is entitled to flat rate service and another group
entitled to individual message rate service. The

trunk (that is, the combination of the line finder

(a set for each of the line finders) and a line

finder control unit IL¥FC—B:; .

Fig. 3 shows the circuit of the line finder smtch
L¥—I including the charging register 339;

Fig. 4 shows a line finder control unit LLFFC—A;

-Fig, 5 shows a first selector switch S perma-
nently associated with the line finder LLF—{ of
Fig. 3, a timing circuit TC, a repeater R, two
other selectors S2 and S3 shown in schemadtic
fashion, two connectors C4 and C3 accessible, re-
spectively, from selectors S2 and S3; subscribers’
stations ASI and AS2, a part of the recording
circuit and parts of the line finder switch LFP—Ii;

the recorder circuit:

Fig. 7 shows the comm_dn register and perforator
of the recorder circuit; while

Fig. 8 shows the manner in which Figs. 1 to 7, ' |
inclusive, are to be arranged with respect to

each other in order to show the 111V6"1t10n com-
pletely.

20
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and first selector S) comprises a pair of charging
relays 305 and 306 controlied by the polarized
relay 36T by relay 394 and by a charging switch
330 so that when the line current is reversed,
relays 30% and 306 will operate to record the
charges on said switch, The operation of the
relays 388 and 306 when relay 304 is not oper- -

ated, is controlled from the interrupter circuit
329 and results in the count of one on the charg-

ing switch 330. |
Associated with each line finder smtch LF—1{
are two stepping switches of known structure,
namely, switches 520 and 530. As the line finder
brushes are raised vertically and turned hori-

. - zontally, the switch 520 is operated each time the
Fig. 6 shows the line identifying portion of

vertical magnet 343 of the line finder is operated

- and switch 530 is operated each time the hori-

The subscrlbers statlons are of the usual type

employed in common battery automatic telephone
systems and each includes a dial or other im-
pulse sending device for controlling the numeri-
cal switches through which connections with
other subscribers’ lines are established, The line
circuit LC—1 comprises a combined line and cut-
off relay fil and a permanent SIgnal lock-out
relay (14, ‘The line circuit LC-—( comprises simi-
lar relays (11’ and (14’

The line finder switches LF—{ and LP—II,
selector switches S, S2 and 83, and connectors
Ci, C2, C3 and C4 are of the well-known two-
motion step-by-step type. A clear and complete
- description of the structure of such switches is
to be found in “Automatic Telephony” by Smith
‘and Campbell, 2nd edition, pages 53 to 67, in-
clusive. The bank of each of the line finder
switches is represented in the drawing by two
sets of terminals and the banks of the selector

and connector switches are each represented by
The line finder LLF—-{

2 single set of terminals,
and selector S are shown but the line finder
LFP—I11, selector switches S2 and S3, and con-
nector switches Ci to C4, inclusive, are repre-

sented by the brushes and the one or two sets
of terminals.

The distribution of lines on the terminal banks.

of the line finder switches and the detailed oper-

ation of the confrol circuit shown in Fig. 4 are

to be found in Patent 2,210,068 granted to T. L.
Dimond on Aug. 6, 1940. Only such parts of these
circuits are described in detail herein which are
necessary to a complete understanding of the
present mventlon reference being made to the
above-mentioned patent for a more detailed de-
scription thereof. ~

The line finder circuit, as sa1d before cum-

40
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zontal magnet 344 is operated. It will be noted
that the operation is synchronized by the back
contacts of stepping magnets 532 and 533 of
switches 528 and 530, respectively, which are in
parallel with the back contacts of the vertical and
rotary magnets 343 and 344, respectively, of the
line finder, The number of vertical steps taken
by the line finder is registered on switch 520,
the number of rotary steps taken is registered
on switch 930 and the particular set of terminals
belonging to the calling line is determined by the
operation or non-operation of relay 342 and reg-

istered on relay 312 of the trunk.

The identification circuit shown in Fig. 6 and
the recording circuit shown in ¥ig. 7 are adapted
to be connected to a calling line finder when
ground is connected by said finder to conductor
318. A relay 601 is provided for each trunk and
this, together with relay 602, provides for non-
interference in case two trunks are calling for
the recording circuit at the same time, A relay
603 is provided for each group of trunks serving
the same line finder group. These relays 603
together with relay 604 provide for non-inter-
ference between line finder groups. Thus the
common identification and recording circuit can
be connected to one trunk at a time. When so
connected, one of the relays 605, 606 or 607 is
operated depending upon whether or not relay
312 in the line finder is operated, to distinguish

‘between the upper and lower terminal sets at the

brushes of the line finder switch.

The positions assumed by the switches 520 and
930, respectively, indicate the terminal identity
of the calling line on the line finder ferminal
bank, and circuits completed over the terminal
arc of each of these switches result in the opera-
tion of a vertical and horizontal magnet of the
cross-bar switch 630 which is effective in closing
a cross-point on the switch that includes a

grounded conductor that marks the calling line.

The cross-bar switch shown is assumed to be a
six-wire switch, thus providing for six hundred
terminals, one for each line of three line finder



"'-Tthe call.

| --'.groups of two hundred lines each The vertlcel-
._}j-.-rows on- the switch represent Ime finder level
~ positions while the horizontal rows represent the
- line finder terminal poeltions
-switch 650 is of the type - dlsclosed in Patent
-2,021,329, issued to J. N. Reynolds on- November

19, 1935 and reference is made thereto for a com-

o plete disclosure of its construction and operation.

The marking conductors from the various

B :crcss -points of the switch 650 which indicate the:

_.termmal numbers of the lines on the banks of

 the line finder frame, extend to the distributing .
~ frame 550 where, by cross-connection to the line

"The croes-bar_

10

terminal frame 560; the line finder terminal num-

~ ber may be translated into a- line directory num- 1¢
~ ber through the operation of a translating circuit
'_;wh1ch consists of four relays 528—527 and a relay

621 per group of twenty—ﬁve lines, and a group

- of twenty-five relays 625-—649 for the entire office.
~ The contacts on relay 621 and the relays 625—649
. provide for the tens and units digit designations
- while other contacts on relay 621 alone provide -
for the thousands and hundreds digit desrgnatlons

- as ‘will be subsequently set forth.

The recordmg circuit: shown in F1g 7 mcludes
a perforator T10 ‘which comprises a punching
'magnet 118 and five recordmg magnets 1—5, six
* pairs -of progress relays T01—102 . |
~ and a register comprising ten’ relevs 13(}-—-—139
Each pair of progress relays is
operated for the reglstretmn cf a pa,rt1oular digit

'H3---'Hd

and: relay 14 i,

15

~on the response of the called line.
other selectors to which selector S has access

2 402,'7'00"

. -subtrected from the total charge units assessed
_fcr a call routed through the repeater.

'The selector S has access, of course to seccnd

-selectors such as S2, for example, in ‘which no

impulse producmg ----fac111t1es are requlred -This
selector gives access to a local zohe where one
charge is promded upon the reversal of the loop
There are

which are designed to time the call for charging
on a telechron unit basis. These types of selectors

a8 well as the manner of charge control exercised

thereby are so well known in the art that their

conventional representatlon as shown in Fig. b is

thought to be sufficient to indicate that the scope
of the inventi on is 1ntended to cover all known

~ types of telephone SWItChll'lg facilities adapted-
- upon. bettery revelsel In response to the answer

20

of the called line, to produce one or more charg-

ing impulses for a completed connectlon irre-
spective of whether such char ges are for the area
to which a . calling line is extended or for’ the-.

number of units-of: conversetlou time or'both,

25

30

‘To more completely descrlbe the operatlon cf'

the eystem shown, assume that the subscrlber at
‘station A removes the receiver to originate a-call. |
- thereby closing a circuit for operatmg 11ne relay N
11 which extends from bettery through the mid-

dle and right windings of said relay, No. 4 ¢on-
tacts of smd relay, over hne L—{ and through

- station A, through the No. 3 conta.cts and left

- of‘the directory number and, also, for the digit

which represents the number of charge units for -
‘When so operated, the lower of the two -
progrese relays connects the register with a group

:_ of ten conductors extending between each of the -
first four pairs of progress: relews 70{—108 and

the ‘line transla,tmg circuit.

The perforator is then

One conductor in
each group. is grounded to 1nd1cate the digits
___'mvolved thereby causing: the operation of one
-~ of: the register relays.
- tied in. with the operated register relay to punch
- the digit registered. These operations are re-
o peeted for each digit of the calling lme number
 and each pair of prcgrees rele,ys 1e 1n turn oper—;--« .
o ;-:ated and released. o |
- “When making the record of the number of'
?g_-:charge units, the progress relays 109 and Ti1
- “connect the register relave with the group of con-
- ductors which extend to the terminals of the

40

winding of reloy i1 to ground The r1ght wind-

ing of relay 11 has a high resistance and, there- =
fore, said relay is only partrally energized by the_ |

current in this circuit. Relay I 11 closes its No. 6
contacts thereby connectmg eround to conductor -.

112 to mark the commutator segments of the level
“in which the line termmatee in the benks of the-
- finders of both subgrouus
‘nently connected to the top commutator segment

of eech lme finder so thu’r a finder will elwaye

_-stop on the LoD Ievel if not before.) .
connected to conductor (12 is further extended
(whzch is common to the
twenty lines connected to the first level of the

_ﬁnders in eubgroup A) to start conductor 229,

- through resistor 221

The ground

As long as there'is an idle ﬂnder in eubgroup

A, relay 457 is held operated in a circuit which
| _mcludes the Nc 1 contects of rela,y 459, left con=

50

- charging switch 230 and the particular conduotcr a

o © - grounded by the brueh 22 will caluse the opera-

~ tion of a register relay whose connection with

the perfore tor will result in: the punching- of the

- digit that correspoods to the termma1 to Whmh-
- brush 313 is engaged.

- -The repeater R to Whlch the eelector s mey--
o _-have access is of a conventional design  well

- "known to the telephone art and comnrises s, group.
..of relays which, upon response of the called sub-
‘scriber AS?2, operate to produce g - number of

- pulses which are transmitted over conductor 3T
~toeffect the operation of the magnet 310 of charg-
~'ing switch 330. The number of pulses produced
- by the repeater indicates the number.of charge

] ;__.__.-:-..unlts to he ‘assessed for a cel] routed thereover
- and it is-easily seen that the number of impulses
| _'mey he different witi; groups of repeetere that

. give access to different zones for which the

70 relay 451 which extends from battery through

~ charges are different. ‘Provision is made to cancel

~ one of the charge units in the repeater on signa)

&85

tact of make-busy key 469, upper. cont&cts of the
| meke-busy key MB of each finder in subgroup A,
upper back contact of ‘the’ ‘vertica]  off-normal
springs 345 of each idle finder in the subgroup,
thence over conductors 346, through the No. 2
’? back contacts of relay 501, back contacts of relay
500, and No. 5'back contects of relay 502 of each
associated idle first selector, to ground. Assum-

' ‘ing that there is an idle ﬁnder in subgroup A'so

60. Itha.t relay 457 is operated,

the connectlon of

ground to conductor 220 causes the operation of -
~ start relay 450 over the No. 2 front contacts of

) relay 451, winding of relay 450 to battery.:

-6H

Reley 450 in operatmg connects ground over
1ts No. 2. contects to conductor 464 to start the

' ringing. 1nterrupter 463, and connects ground over

its No. 1 contacts to conductor 462 Jeading to the
“alarm circuit 480 for the purpose of effecting an

alarm in case relay 450 remains vnduly operated.

- from the line finder normal post springs 324 that

- the call is from a line entitled to flat rete service,

- in- whlch ereut since the. subscriber  is entltled' .

N to one charge unit for the- call the same must be -

Relay 450 further closes a circuit for operaf ting

the wmdlng of relay 451 No. 4 contects of relay

454, No. 5 contacts of relay 453, No. 4 contacts
of TEIﬂY 450, ‘to ground at I\To 4 hack- conta,c..,e

of relay 459. Relay 451 locks through its No. 6

contacts under the contrcl of relays 454 a,nd 459- '

(Ground is perma- |
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and closes a. circuit for opera,ting the line relay
of the selector assocmted W1th the allotted line

finder. |

-As shown in the draw:lngs the bru.shes MI 10
418 of the line finder allotter switch are in en-
gagement with the first set of terminals, which
terminals are connected to the line finder whose
circuit is shown in Fig. 3. The circuit closed by
relay 451 for operating the line relay 560 of the
associated selector S of Pig. 5 is traced from
ground through resistor 468, No. 4 contacts of
relay 451, No, 6 contacts of relay 454, through

brush 475 and terminal I, conductors 348 and 323,

No. 3 back contacts of relay 5082 of selector S,

‘through the upper winding of relay 508 to battery.

In operating, relay 500 closes a clrcult for oper-
ating the slow-to-release relay 581.
connects the lower winding of relay 583 through
its No. 1 contacts to conductor 534 which extends
- to ground in the permanent signal timing circuit

TC and connects ground through its No, 4 con-

tacts to the winding of relay 502 and the No. 1

~normal contacts of relay 503 to conductor 309.
Relay 503 operates, locks through its upper wind-
ing and the No. 3 contacts of relay 901, and con-

Relay 501

10

452,

. 8
~ The described cycle of operations between
relay 452 and magnet 343 is repeated to raise the

- brushes step by step until the brushes of the

finder reach the level of the terminals of the

calling line, at which time relay 452 is held in the
- eireuit through commutator brush 233 as already

descrlbed |

In parallel Wlth the winding of vertlca,l ma.gnet
343 is the winding of magnet 532 of rotary step-
ping switch 320 whose terminal arc comprises ten

" terminals and a norm&l terminal N with which

20

the brush 521 of the switeh is in normal engage-
ment. The ten terminals are multipled to con-
ductors which extend to the windings of the ten
select magnets 610—619 of the: cross-bar swilch
690 in the same order as the numerical designa-
tion of each of the terminals, that is, the con-
ductor connected with terminal 8 being connected
to the conductor which extends to the winding of
select magnet 610 and so on up to and including
the conductor connected with ter mlnal 9 which

~ extends to select magnet 619.

20

‘nects conductor 300 to conductor 585 via its No. 1

contacts to ground in the timing circuit TC,

The connection of ground to conductor 3090, due
- 10 operatmns consequent to the operat1on of relay
500, is in preparation for the finding of the calling

4571 operated during the operation of the allotted

When the circuit is completed for the vertical
magnet 243 as akove described, a parallel circuit
iz completed to the winding of magnet 532 and

‘the two magnets, operating together, cause the
“brush shaft of the line finder (not shown) and

- the brush 52{ of the switch 529 to stép in syn-

30 -
o 11ne as hereinafter described. Relay 451 connects
.. ground through its No. 1 contacts to hold relay

finder to find the calling line in case this line

finder is the only available one in the group.
Relay 451 also closes-a circuit for operating the
~ stepping relay 452 which extends from battery
through the lower winding of said relay, No. 3
contacts. of relay 451, brush and terminal | of
"~ bank 414 of the allotter switeh, back contact of
the 11th rotary step springs 322, No. 2 back con-
~ tacts of relay 342, No. 2 back contact of relay 341,

~ the back contacts of the vertical stepping magnet
_- 343 and the rotary stepping magnet 344 to ground.
The stepping relay 452 operates and closes a cir—

cuit from ground at the No, 3 back contacts of
relay 484, front contacts of relay 452, No. 1 back
contacts of relay 453, brush and. termmal { of
bank 413 of the allotter switch through. the wind-
ing of the vertical steppmg magnet 343 to battery.
Magnet 343 operates;, stepping the brushes of the
finder up to the first level.
normal springs 349 are actuated when the shaft
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~chronism so that when vertical stepping is-com-
pleted, the brush 521 will be. engaged to a ter-
1ninal of its arc that cor rESponds to the terminal

level to. which the line finder brushes have been
raised. The off-normal springs 517 of the switch
220 aré closed on the first step, the lower con-
tacts connecting ground to conductor 519 and

the upper connecting the winding of release mag-

net $34 to conductor 321.

In the present embodiment; of the 111Vent10n
it is assumed that lines entitled to two different.
classes cof service will terminate on terminal
banks accessible to the same group of line finders
of which, say, line finder LF—{ is representative.
Thus it may he assumed that lines entitled to

~ flat rate service will appear on certain upper
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terminal levels and lines entitled to individual

message rates will appear on lewer terminal
levels. To discriminate between the two classes

- of service, therefore, normal post springs 324 are

50

The vertlca,l off-

on whmh the brushes are. mounted moves out of

 normal position. The operation of magnet 343
~ opens the operating circuit of relay 452, but if the
| ca.llmg line is connected to terminals -in the first

‘level .of the line ﬁnder bank, relay 452 is held
operated to prevent reoperation of magnet 343.

The circuit for holding relay #2952 operated is '
traceg from battery through the lower winding

of said relay, No. 3 and No. 2 contacts of relay

451, upper winding and No. 3 contacts of relay

60

~ AB3, No. 1 contacts of relay 454, brush 472 and

| 'termlnal | of the allotter switch, conductor 439,

. _commutator brush 238 and first segment of com-~

. mutator 237, through conductor 112 to ground
" in the line circuit LC—I.

ing line is connected to termin_als in some other

~ level of the bank, relay 453 does not operate when

If, however, the call-

- post springs are not closed therefor.

provided in. each line finder, which springs may
be adjusted to close at the first terminal level
in which the flat rate lines are located, it being
further assumed that the individual message rate
lmes_ appear helow this level and that the normal

Hence; un-
der the above assumption, if line A is a flat rate

~line then, when the vertical magnet 3£3 has

raised the brush shaft to the terminal level in
which line A is located, normal post spring 324

operate to-perform functions noted hereinafter.
- One the other hand, if the line A should be an

individual message rate line, then the normal
post springs will not operate and these subse-

quently to be described fup ctions will nat be per-
formed.,

Relay 453 is partially operated bv the energiza-
tion of its upper winding in the circuit above de-

| scnbed to close its No. 6 contacts and thereby

brush 238 engages the first commutator segment
‘and, in.this case, relay 452 releases when magnet

_' 343 operates The release of relay 452 causes the
Telease of magnet 343, and the release of magnet

343 ag&m closes the circuit for operatmg relay; |

peratively energize its lower, locking winding
under control of the No. 5 contacts of relay 461,

- The complete operation of relay 453, due to the
energization of its locking Wmdlng, opens the

circuit through its upper winding, opehns the op-
erating circuit of vertical stepping magnet 343

- and closes the clrcult for operating the rotary

. -7
b |

| steppmg magnet 344.

Relay 453 is slow in operat-



ing so tha.t ‘the brushes ef the line ﬁnder wﬂl

- stop. vibratmg before the c1rcu1t is closed for op-
 erating the rotary stepping magnet.

for operating the rotary stepping magnet 344 is
traced from battery through its winding, terminal
| and brush 476 of the alotter switch, No. 1 front

contacts of relay 453, contacts of relay 452 to

ground at the No. 4 Ib&Ck contacts of relay 454.
The operation of magnet 344 steps the brushes

of the line finder switch into engagement with

134,
- nected to the terminals engaged by the brushes

the firs{ set of terminals in the level to which

- the. brushes were advanced by the ‘operation
of magnet 343, and its operation opens the op-

era.ting circuit through the lower winding of re-
lay. 452, causing its release unless the calling line
is connected to the terminals engaged by the
upper set of brushes 131,
termmals engaged by the lower set of brushes
135 ‘and 136. If neither of the lines con-

of the line finder is a calling line awaiting con-
neetmn to a first selector relay 452 releases when

the circuit through its lower winding is opened
by the operation of magnet 344,

‘relay 452 causes the release of rotary magnet 344

rotary magnet 344 are thus alternately operated .

and the release of said magnet again closes the
operating circuit for relay 452. Relay 452 and

The circuit

132 and 133 or to the

- The release of

2 402, 700
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of release magnet 348, test brush 133 and ter-
minal 119, conductor | IG No. 6 contacts of relay
(14, No. 1 contacts of relay 111, No. 1 contacts
of relay 114, through the middle winding of re-
lay 11l to battery. The non-inductive resistor

- 46T connected across the upper winding of re-

10
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lay 452 makes this relay somewhat slow in re-
leasing so as to prevent its release if the brushes
are momentarily advanced beyond the terminals
of the calling line; it also prevents the release
of relay 452 while the current is building up in
the circuit through the test brush and terminal
of the calling line. In addition to holding relay
452 operated, the current in -this circuit is ef-
fective to complete the operation of relay (i1l
and to energize the lower winding of relay 341
and thereby partially operating said relay to the

- extent of closing its No. 3 contacts and complet-

20

ing a circuit from battery through said upper

winding and No. 3 contacts, No. 7 contacts of

~ relay 342, to ground on conductor 300 as already

29

and released to advance the brushes of the line
.ﬁnder step by step until the one or the other of

~ the two sets of brushes engages the terminals of
- the calling line, whereupon relay 452 is held op-
erated and one or the other of relays 341 or 342

is. operated as hereinafter described,
In parallel with the winding of rotary ma,gnet

- 344 is the winding of magnet 533 of rotary step-
“ping switch 530 whose terminal arc comprises

‘ten terminals and a normal terminal N with

which the brush 523 of the switch is in normal
engagement. The ten terminals are multipled
to conductors which extend to the windings of

designation. of each of the terminals: that is,
the conductor connected with terminal 0 being

connected to the conductor which extends to the

winding of hold magnet 660 and so on up to and
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lay 454,

traced thereto. With relay 341 completely op-
erated by its upper winding, the line L-—|{ is
connected through brushes (31 and 132, the.
Nos. 1 and 7 contacts, respectively, of relay 341,
upper and lower windings of polarized relay 301,
conductors 302 and 303, Nos. 2 and 3 back con-
tacts of relay 502, to the windings of the line

relay 500 of selector S. The complete operation

of relays 341 also disconnects the lower winding
of relay 342 from conductor 439, disconnects the
release magnet 349 from conductor 346, dis-

connects the lower winding of relay 452 from the

contacts of magnets 343 and 344, and closes a.
circuit fer holding relay 452 and operating re-
- This circuit is traced from Dbattery
through the lower winding of relay 452, No. 3
contacts of relay 451, brush 474 and terminaj f,

back contact of the 11th rotary step springs 322,

4
_ tact of relay 341,
the ten hold magnets 660—669 of the cross-bar
switch 650 in the same order as the numerical -

including the conductor connected with termmal |
9 which extends to hold magnet 669. | |
~ ‘When the circuit is completed for the rotary.
magnet 344 as above described, a parallel cir-

o0

cuit is.completed to the winding of magnet 533 -

and the two magnets, operating together, cause
the brush shaft of the finder and brush 523 of
the. switch 530 to step in synchronism so that
when rotary stepping is complete and the brushes
of the finder are engaging the terminals of the
calling line, brush 523 will be engaged to a ter-
minal of its arc which corresponds to the nu-

merical designation of the line terminal in the

relay 342, lower winding of relay 341

on the first step, the lower contacts connecting
ground to conductor 519 and the upper connect-

- ing the winding of release magnet 535 to con-

ductor 321.

- If the caliing 11ne is. found by brushes I3|
132 and 133, a circuit is closed for holding t,he

stepping relay 452 operated and for operating re-

lay. 341. This circuit is traced from ground
through the upper winding of relay 452, No. 2
front contacts of relay 453, No. 1 contacts of
relay 454, brush 472 and termmal I of the al-
lotter _smtch conductor 439, No. 5 contacts of

, contacts
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horizontal level in which it is located. The off~
- normal springs 518 of the switch 530 are closed

No. 2 back contacts of relay 342, No. 2 front con-
conductor 340, upper winding
of relay 454 to greund.- With relay 341 operat-
ed, the complete operation of the line and cut- =
off relay 111 through its middle winding is as-
sured by its connection through conductor {16,
terminal (18, brush 133, contacts of magnet 348,
Nos. 4 and 3 contacts of relay 341, No. 7 back
contact of relay 342, conductor 300 to holding
ground potential already connected to this con-
ductor as above described. |

- If the calling line is connected to the set of
terminals engaged by the brushes 134, 135 and
136, a circuit is closed from ground through the
upper winding of relay 452, No. 2 contacts of
relay 453, No. 1 confacts of relay 454, brush 472
and No. 1 terminal, conductor 439, No. 6 back
contacts of relay 34i, the lower winding of re-

“lay 342, brush 136, to the winding of the line

relay of the calling line (not shown). Relay 452
1s held operated by its upper winding and relay
342 is partially operated by its lower winding.
Relay 342 closes its No. 4 front contact thereby
completing a circuit through its upper winding

- fo ground on conductor 300. Relay 342 is there-
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by completely operated, connecting the calling
line to selector S. Relay 342 also disconnects the
lower winding of relay 341 from conductor 439
and disconnects the locking contact of relay 34|
from conductor 300 so that, if relay 341 hag also
operated due to brushes 131, 132 and 133 engag-
ing the terminals of a calling line, relay 341 will
release and the line engaged by brushes 134, (35
and 136 will be the only one connected to selec-
tor S. Relay 342 also disconnects the winding of
release magnet 349 from conductor 346, discon-
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" nects the lower wmdmg of relay 482 fmm thﬂ

contacts of magnets 343 ang 344, and closes a
circuit for holdmg relay 452 and for operating
“relay 454,

contacts of relay 454, brush 474, and terminal |,
normally closed contact of the 11lth rotary step

springs 222, No. 2 front contacts of relay 342,

conductor 340, the upper winding of relay 454 to

ground. Relay 342 also connects the test brush
136 directly to conductor 2380 to insure the com-
~ plete operation of the line and- cut-off relay of

the calling line and completes an obvious: cir-
euit for relay 3i2 which aperates and lﬁck.s to
ground on conductor 5i8.

- This circuit is traced from battery
- through the lower  winding of relay 452, No. 3

10
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ceunters 2, termmal connected {0 an 1dle line

finder. When an idle finder is encountered, relay

454 releases and stops the allotter. ‘The control
circuit' LFC—A is then ready to operate in re-~
sponse to another call.

Returning now, to the selector S the extension
of the calling line through conductms 302 -and
303 to the winding of relay 500 is effective in oper-
ating said relay. Relay 500 completes -a circuit
for relay 501 extending from battery through-the

- winding -of said relay, front contacts of relay 500,

It is particularly to be noted that further 10—

tary stepping of the line finder is prevented due

to stepping relay 492 holding energized through

its upper winding in the circuit for -operating
the switching relay 341 or 342 of said line finder

and completing the operation of the line and cut-

- off relay of the subscriber’s line circuit. It ig also
to be particularly noted that the switching re-

lays 841 and 342 do not need to ke fast operat-

ing to prevent advance beyond the terminals of a
calling: line because the stepping relay £52 -is held

operated. Relay 892, being held to prevent fur-

ther stepping, no iufthen action can take place
until the lower operating winding of relay 344

or 342 has become sufficiently energizegd to close

the locking circuit through its upper winding.

With relay 454 operated, due either to the oper-
~ation of relay 341 or to the operation of relay

'No. 5 contacts of relay 502 to ground. Relay 501

operates and, among other functions, applies

ground to its No. 4 contacts which, through the

No. 1 normally made -contacts of relay 003, is ap-

| phed to conductor 3060. If, now, the normal post |

springs 324 of the line finder smtch are operated,
due to the fact that the call comes from a line
entitled to flat rate service, said ground ‘will com-
plete a circuit through the upper winding of
relay 304 via the normal post springs, causing said

~ relay to operate and causing ground to be applied

30

to conductor 31T via the No. 4 back contacts of
‘relay 306,

The function of relay 386 and the
significance of the ground on conductor 31T will
be taken up in their rESpectwe sequence m the
operation of the circuit.

Dial tone is transmitted to the calling sub-
scriber in the usual manner and, when the sub-
scriber dials the first digit of the called sub-
scriber’s number, relay 500 is alternately released

- and reoperated by each of the impuises in the

342, g circuit is closed through the lower winding

and No. 5 front contacts of rel:w 454 through

brush 471{ of the allotter switch, lower back con-

tact of the make-busy key MB, to ground at the

lower front contact of the vertlcal Off

springs 345. In operating, relay 454 disconnects

ground from the contact of the stepping relay
452 to prevent further operation of the rotary
stepping magnet 344;
through brush 415 and conductor 348 to the up-
per ‘winding of the line relay 500 of selector S;
opens the -circuit through the upper winding of
relay 452 and brush 412 of the allotier switch,
and causes the release of relay 451. The release
of relay 481 opens the circuit through the lower
winding of relay 452, brush 474 and the upper
winding of relay 4954, thereby causing the release
- of relay 452. The release of relay 451 also .opens
the circuit for holding relay 457 operated which,
however, will not release if there is an idle line

finder supplying ground over conductor 346

through the left contacts of key 469, and causes
the release of relay 463.
closes a circuit for operating the steppmg magnet.
410 of the allotier switch that extends from bat-
tery through the winding and interrupter contact
of said stepping magnet, No. 2 contacts of relay
454, No. 4 contacts of relay 453 to ground on the
No. 1 front contacts of relay 4v1. The operation

In releasmg relay 493

=normal

- first

front contacts of relay 561,

train. The release of relay 500, in response to the
impulse, closes g circuit from battery
through the winding of the vertical stepping mag-
net 388, winding of change-over relay 509, No. 2
through back con-
tacts of relay 500, No. 5 back contacts of relay

- 502 to ground. The operation of magnet 506

40

opens the circuit path - =

+ relay 510,

raises the brushes 5!1, 512, 513 and 514 to the
first level of the bank. As soon as the shaft and
brushes of the switch are moved out of normal
position, the vertical off-normal springs 515 are
actuated, closing thereby a circuit for operating
- This circuit includes the upper set
of contacts of springs 519, the front contact of

- relay 509 and the No. 4 contacts of relay 501.

50
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and release of magnet 410 steps the brushes of

the allotter switch to the next set of terminals.
If the line finder connected to this set of termi-
nals is busy, relay 454 is held operated by its
lower winding in g circuit through brush 471 of
- the allotter switch to ground at the vertical off-
normal springs 349 of the busy {inder. Since
brush 471 makes contact with each terminal be-
fore it breaks contact with the circuit for the
preceding terminal, relay 454 is held operated

stepping magnet 506 releases.

Relay 510 locks in' a circuit which includes the

contacts of the rotary stepping magnet 507, the

No. 2 contacts of relay 318, the No. 5 contacts

of relay 502 to ground. When relay 500 reoper-
ates at the end of the first impulse, the vertical
Relay 561 is slow
in releasing and remains operated while relay 300
is responding to dial impulses. Relay 509 is
also slow in releasing and remains operated until

all. of the impulses in the series have been re-
ceived by relay 500. The vertical stepping mag-

net 506 is reoperated. by the release cof relay 508
in response to each of.the succeeding impulses
of the train, thereby stepping the brushes up to

‘the level corresponding to the digit dialed.

The first digit dialed by the subscriber may act

to discriminate between an unlimited service
v grea ghd .one in which the charge for the call

is g function of its destination. For this pur-

70

and the stepping magnet 470 is alternately oper-

ated and released to advance the brushes of the
allotter switch step by step until brush 411 en-

5

Pose,

to close at any desired level,

a, set of “normal post” springs 529 is pro-
vided in the first selector which may be adjusted
If, for instance,
multiple -charging is reserved. for trunk outlets
located on the fifth level and over the terminal

banks accessible to brushes 51i{—5{4 of the
switch, springs 529 are adjusted to close when
the _b-rush shaft is raised five steps in response

to the five impulses of the first digit. When

' +
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_these springs close, an obvious clrcult is ‘com-

o .pl_ete_d for relay 304 over.its lower winding, caus-

ing said relay to operate and perform functions
- noted hereinafter. For all trunk levels below
the fifth, that is, for all outlets provided by digits
1.to 4 inclusive, springs 529 do not close, relay
304 is not operated and selector S moves verti-
~cally to engage a second selector S2 which is
~adapted to reverse the direction of current flow
over the talking circuit: upon the response of the
- called subscriber AS| but is not adapted to trans-
- mit pulses to operate the charging equlpment

more than once. |

.When relay 509 releases after the last .1mp_ulse.

-o.f the train has been received (assuming that the

switch: S has been advanced to the fifth or higher

terminal level), it closes a circuit from battery
through the winding of the rotary stepping mag-
net 507, No. 1 contacts of relay 810, back contacts

- of relay 509 to ground at the No. 4 contacts of

relay 501. The operation of magnet 50T advances

- the brushes into engagement with the first set of -

the terminals in the selected level and it also
causes the release of relay 510 which, in turn,
causes the release of magnet 501. If the repeater

14

~ said repeater is operated, the operating circuit

e
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'R connected to the first set of terminals is busy,

the test brush 5i3 encounters a ground potential
thereon which is effective to cguse the reopera-
“tion of relay 510 over a path that extends from
battery to the winding of said relay, the upper
contacts of springs 515, contacts of magnet 507,
lower back contact of the 11th rotary step springs
516, the No. 4 back contacts of relay 502, brush
513 to the ground potential (not shown) on the
sleeve terminal of the busy repeater.
recloses the circuit for operating the rotary

Relay 510 .

‘being traced from battery through the upper

winding of relay. 911, No. 3 normal contacts. of
reversing relay 553, through brush 512 of selector
S, No, 3 front contacts of relay 502, conductor 303,
lower winding of polarized relay 30! No. 7 .con-
tacts of relay 341, brush 132 and termmal sub-
scriber’s loop, brush 131 and terminal, No. 1 con-
tacts of relay 341, upper winding of polarized relay
301, conductor 302, No. 2 front contacts of relay
502, brush 511 and terminal No. 2, normal con-
tacts of relay 553, lower winding of relay 551 to
ground, The current in this circuit is not effec-
tive. to operate the polarized supervisory relay
301, In operating, relay 581 closes a circuit for
operating relay 59%2 and relay 852 connects
ground over conductor 319 and to the sleeve ter-

‘minal of the repeater to:hold the first. selector

switch S in usual manner and to hold “ela;y 502
operated.

‘Before pr oceedmg Wlth the descnptlon of the
manner in which the repeater R produces the
number of impulses which designates the charge
units for a call established therethrough, it will

be recalled that when the line finder LF—{| op-

erates to engage the terminals of the calling line,

~ the normal post springs 324 are closed if the

30

calling line happens to be cne entitled to flat rate
service, Now, when brushes 511—5i4 of the
selector S engage the terminals of the repeater
and relay 502 operates in the manner described,
ground on conductor 300 is applied through the

- normal post springs 324, No. 4 back contacts of

stepping magnet 507 and the brushes are thereby

- advanced to the next set of terminals. Re
and magnet 507, in operating and releasing in the
manner described, thus cooperate to advance the
brushes of the selector step by step until an idle

Relay 510

4()

‘set of terminals is encountered as determined by

the absence of ground on the test terminal of the
-set- engaged by brush 513, whereupon relay 502
is operated in a circuit traced from battery
through the winding of relay 510, upper set of
contacts of springs 515, contacts of magnet 507,
lower back contacts of the 11th rotary step
springs 516, winding of relay 502 to ground on the
No. 4 contacts of relay 50f. Relay 502 operates
in this circuit but relay 510, being marginal, does
not. Relay 802 operates and disconnects the
- windings of relay 300 from conductors 302 and
303 and connects these conductors through its
NoS.
brushes 5f1 and 512, respectively, to the ter-
minals of the selected repeater.
relay 900 causes, in turn, the release of relay 501

- which, in turn, causes the release of relay 503.
Ground is momentarily extended from the No. 4

contacts of relay 501 through the No. 4 front con-
tacts of relay 502 and brush 513 to the test ter-
‘minal of the selected set of terminals to mark the
trunk - connected thereto busy until holding
- ground potential is connected to the test ter-
- minal thereof in the usual manner.

- 'T'he impulses produced by the dialing of the
succeeding digits of the called subscriber’s num-
ber effect the operation of the ocutgoing trunk re-

2 and 3 front contacts, respectively, and

45

hereinafter.

relay 308, conductor 311, No. 1 contacts of relay
9002, brush 514, No. 2 back contacts of relay 541,
winding of relay 542 to battery. Relay 542 op-
erates, locks over its No, 2 contacts to ground on
conductor $T0 and performs functions noted
On the other hand, if the calling
line 1s entitled to individual message rate service,

the normal post springs 324 will not be closed

upon the operation of the line finder and relay
542 will not operate.

The line relay 551 of repeater R rBSponds to the

Impulses produced by the dialing of the second
and succeeding digits of the called number to re-

‘peatl each train of impulses over trunk T, the first

repeated train of impulses being effective to con-

- trol the selective operation of the incoming:selec-

50

b5

The release of
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tor switch S3 and the last two repeated trains of
impulses being effective to control the selective
operation of the connector switch C83 to establish
connection with the line leading to the called sta -
tion AS2. The called line is tested and, if idle,
ringing current is transmitted thereover to op-

erate the ringer at station ASZ all in the well-

known manner. -
The removal of the receiver at station ASZ to

~answer the call causes the operation of the re-

versing relay 393 of repeater R in usual manner,
thereby reversing the current through the wind-
Ings of polarized relay 301 and causing said relay
to operate and complete a circuit for relay 305

- which extends from battery through the winding

05

peater R associated with an interoffice trunk 70

- over which the desired connection may be com-

pleted and which determines not only the route

o rela.v 306 to battery.

of the call but also the number of charges to be

made therefor. Upon extension of the calling line
to the repeater R, therefore, the line relay 551 of

75

of said relay, No. 1 normal contacts of relay 308,
contacts of relay 30f, No. 1 normal contacts of
relay 309, No. 2 front contacts of relay 304, con-
ductor 300 to ground. Relay 305 operates and
closes a circuit for relay 306 which extends from
ground through the No. 4 front contacts of relay
304, No. 3 contacts of relay 305, lower winding of
Relay 306 operates, opens
the circuit of relay 305 which thereupon releases,
locks over its upper winding and No. 2 contacts

to ground on conductor 300 and extends con-
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ductor 847 over its No. 4 -front contacts, No..5

front contacts of relay 304, No. 2 back contacts of
~ relay 323, winding of polarized relay 307, No. 1
back :contacts .of relay 323, winding of slow-re-

lease relay 309, magnet 310 of .charging switch.

330 to ground. The line finder circuit, over con-
~ ductor:311, is now ready :to receive impulses indi-
‘cating .intervals of chargeable .elapsed time for

the connection or the initial number of charges

for-a conversation .depending upon the .zone in
which the :connection is completed or both types
0f .charges depending upon the charging rates
used in any particular telephone. system. In what
follows, the principle of :the invention is illus-
trated -in connection with the charges made for s
given zone, but this is not to be understood as a
limitation of the invention but only as one of the
many expressions thereof, it being evident that
for local calls in which charges are made strictly
in accordance with the number of elapsed ‘time
units, said charges will be rendered in the same
manner since the charging-impulses that activate

the switch 339 (as will be presently shown) may

‘be produced either by zone charging equipment or
by time charging equipment.

“The operation. of relay 953 also closes a circuit
from :ground through the front contacts of relay
952, conductor 570, No. 4 contacts of relay 553,
~No. 2 normal contacts and winding of relay 536,
conductor 961, through the No. 1 contacts of relay
939 to battery. Relay 536 operates and locks over
conductor 911,
_ground on conductor 510, From this point on,
the operation of the repeater .depends upon
whether or not a signal has been received from

the normal post springs 324 of the line finder
- that the calling line is entitled to flat rate service.

If such a signal has heen received, then, as al-

ready 'described, relay 942 will have been operated

and locked. If no signal has been received, in-
dicating thereby that the calling line is entitled

to individual message ra,te service, then relay 542

will be normal.

Assume, first, that no signal has been received
and that relay 542 is normal.

which extends from battery through the No. 2

contacts .of relay 539, conductor 568, the No. 1-

contacts of relay 925, No. 1 contacts of relay 536,

. winding of relay 543 to ground. Relay 543, in

operating, closes a circuit from battery 558, con-
tacts of relay 543, No. 1 contacts-of relay 542 No.
-2 front contacts o‘f relay 9541, brush 514 of the
selector S, No. 1 contacts of relay 502, conductor

31T and thence as traced to ground through the |

windings of relays 387 and 309 and the winding
of magnet 310. This magnet operates-and causes
brush 313 to advance one terminal on its:terminal
arc. Relay 309 also .operates in the above cir-
cuit. When relay 536 operated, it also closed a
circuit for operating relay 529 which -extends
from ground over conductor 510, the No. 4 con-
tacts of relay 939, conductor 511, the No. 3 con-

tacts of relay 536, the No. 2 normal contacts and
-winding of relay 525, conductor 567, :the No. 1 :

contacts of relay 339 to battery. Relay 528, ‘in

operating, opens the .oberating cireuit for relay

- 543. Relay 943 accordingly releases, disconnects
battery $58 from brush §14 and thereby:opens:the
circuit of magnet 310 and that of relay :309.
The magnet releases but relay. 309, being slow
release, does not. Relay 525 locks through its

No. 2 contact over conductor 571 and, through the

No. 4 contacts of relay 539, to ground on con-
?ductor 970, Relay 525 in. operatlng, also closes g

No. 4 contacts of relay 539 to

Relay 536, in op~ 4
erating, closes .a .circuit for operating relay 543
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clrcult for opemtmg relay. 538 whmh extends from '
battery through the No. 1 contacts of ‘relay 539,

~ conductor. 567, through the winding .and No. 2
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normal . contacts of relay 538, No. 3 contacts of
relays 525 :and 5386, conductor 51[ ‘No. 4 .contacts
of relay 939, over. conductor 510 to ground., Relay
in opera,tmg, locks to..conductor 51! and
closes.a- circuit for .operating relay 528:; this cir-
cuit including the No. 2 contacts of relay §39, con-
ductor 868, No. 1 contacts of relay 531, and the
No. 1 contacts of relay 538, winding of relay 528
to ground. Relay 928 in operating, reconnects
battery 598 to brush 5I4 via the No. 2 front.con-
tacts of relay 541 thereby again completing the
charging circuit .of magnet 310 :which now .op-
erates and advances brush 3.3 .another terminal.
Relay 838, in operating, also closes a circuit for
operating relay 537: this circuit includes the No.
1 contacts of relay 539 conductor 867, the wind-
ing .and No. 2 normal conta,cts of rela,y 931, the
No. 3 contacts -of relays 538, 525 and 536, con—
ductor 511, and the No. 4 cont&cts of relay 939,

- Relay 531, in operating, locks through its No. 2

front con‘tacts and opens the operating circuit
Ior relay 328 at its No. 1 contacts which now re-

" leases and opens the impulse circuit to magnet

310. Relay 531, in operating, also closes a circuit
for operating relay 540: this.circuit inciuding con-

~ductor 861, the winding and No. 2 normal con-
tacts of relay 540, the No. 3 contacts of relays

531, 3538, 925 gnd 536, conductor 571, No. 4 con- _

- tacts of relay 539 to ground on conductor 570.

Relay 540, in operating, locks through its No. 2

front contacts over conductors 571 and 5108, and
closes a circuit for again operating relay 528:

- this circuit including conductor 568 -and ‘the No.

‘1 contacts .of relay 540. Relay 528, in operating,

- reconnects battery 558 to brush 514 to cause the

40
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reoperation of magnet 310 and the advancement
of .brush 313 to another terminal.

Relay 549 also
closes g circuit for operating relay ‘5839 which is

traced from battery through the winding and No.

3 normal contacts of relay 539, No. 3 contacts of
relays 940, 537, 838, 525 and 536, over conductor

911, the No. 4 contacts.of relay 539, to ground on

conductor 570. Relay 539 operates and locks

through its No. 3 front-contact to ground on-con-
- ductor
close ‘before the operating circuit is opened. The

-'ODE.‘I'a,t-lOIl of relay 539 causes the release of relays
528, 529, 536, 5271, 538 and 540.

relay 528 disconnects battery 338 from brush 514

570. The locking contacts of relay 539

The release of

to -cause ‘the release of magnet 310. Each of the

- relays 525 and 536 to 540 inclusive, is slow in

operating to insure that the operation of relay

042 and each operation and release of relay 528

will effect a. corresponding operation gand release
of the .charging switch 3380,

The aforementioned three successwe operations
of the chargmg switch 330, effected under the

control-of the zone relays of repeater R, indicate
to the line:
station is located ‘in a zone for which three
.charges are to be made for the call.

finder that the called subscriber’s

Assume, Now,
that the call was initiated by a line entitled to a

flat rate service, in which event and as already

noted, the normal post springs 324 will have been
-operated and a ground will have been transmitted
over brush 514 to operate relay 542 which locks

under the control of relay 552. Therefore, when

relay ‘536 .operates to close the circuit of relay

543 which transmits the first charging pulse the
connection -of battery 558 to brush 514 is inter-
rupted -at the No. 1 contacts of relay 542 which
are opened in consequence of the-operation of this



~ mitted to the charging switch 330,
._'_1eley 539 is released again at: the beginning of
. the next overtime interval and the operation is-
- then repeeted to. produce enother set of four.
o pulses |

S condu ctor 308,

. between pulses

called line answering

S 1ts own No. 1 contacts.

17

:reley ‘The number of pulses: transmitted to the
. chergmg switch 330 in this case is, therefore, one

~ less than the number transmitted when, relay 542
~is not operated, that is, in the case of a calling
line -entitled to individual . message rate service.

In. the event that the repeeter R is equipped -

‘ W1th ‘overtime - registering apparatus wherein

o over tlme 1ntervels for the connectlon ere charged |

~ for et the rate of a definite number of charge
"umfs $ay the same number which is initially

2 4‘62;'70'0_7
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| by completed for relay 306 extendlng over the No

| .1eley 385 lower WlIldlIlg of relay 306 to battery..
- Relay 306 operates, locks over its upper winding
—and No, 2 contects to ground .on conductor 300,
‘and completes a- charglng circuit for relay mag-

net. 3{6 which extends from battery through the

- No.5.contacts of relay 306, No. 2 contacts of relay '

- 305, No.-5 back contacts of relay 304, No, 2 back.

10

charged when the connection is answered by the

o retus whlch opeletlng et the begmmng of the

o _called subseriber, Jhattery at the winding of relay -
539 and the Nos, 1 and 2 contacts thereof may be-
o placed under the control of said reglsterlng appa-

_contects of relay 323, winding of 1elay 307, No, 1
" back: contects of reley 323 ‘winding of reley 309,

wmdlng of megnet 3lﬂ to ground Magnet 310

~ operates to advance brush 313 one terminal to

1eg15te1 the one char ge for the call.

15

overtnne interval, opens said battery to cause

_.-relay 535 to releese

Since reley 952 Would still

be. opereted then, when the: battery is recon-

g'_nected to the wmdrng of 1ela:y 539 and the Nos. 1

and 2 contacts thereof by said registering appa-
- ratus, the repeater would then operate as before

- t0 produ e four charging pulses which are trans-

‘The locked |

25. -
extends - from ground- on said conductor, lower

- It Wlll be lloted th&t the polarlzed relay 301 1sf f'
| -mcluded in the circuit of the magnet 310 of the

:._ cherglne switch. 330 In eccordence with well-

o _known prectlce in the event that the invention .
s utﬂlzed in telephone systems involving two sta- -
tlons per: line in which, say, the.party on: the tip

sideof. the line connects ground to the tip.con-

| -ductor upon initiating a call, the first selector is s

- provided with a relay 323 thet over a circuif (not

~ shown), responds to this ground on the tip con- -

~_ducter end upon so operating, reverses the direc-

- tion: of current through polenzed relay 307. Now
o jwhen the cherge impulses are trensmltted from

~ the 1epee,ter or from any c1rcu1t adapted to tra,ns-"
- mit charge impulses: in eccordence with zone:

eellmg or in gccordance with elapsed time inter-

~When relay 306 operates, the locking cn"cu}.t
o[ relay 305 is tr ansferred to interrupter lead 346
via the No. 1 front contacts: of relay 306, No, 1
eontects of relay 304, No. 3 contacts of relay 305,

‘No. 4 back contacts of reley 304, to interrupter

glound on conductor 3i6§. When the ground is.

- removed from conductor 816, relay 305 releases

and the charging circuit is opened thereby ceus-;f

 ing the release of megnet 319,

~ The connection of ground to conductor 38
causes the operation of relay 601 in a circuit that

winding of: said rele,y beck contacts of relay 602

“to battery. -There is one relay 601 for each trunk
.. end this, together with relay 602 which is com-~
30.
~ ference in case two or more trunks are simul-
-',teneously calhng for the recordmg clrcult shown-

mon: to ell releys 601, promdes for non-inter--

. 60! of eny trunl: ovel a c1rcu1t 1dent1cel to the

40

one- above descrlbed said relay .locks over its
~upper winding and No. 3. front. contacts, winding |

- of relay 602 to bettery, causing the latter relay
to operate and disconnect -battery through its
“back contacts, which be,ttery extends to the lower

wmdmg of all relays 601. Now if anothier trunk

) connects ground to its own start conductor 318

- vals, not only will magnet 210 and relay 309 oper-

-ete hut poleuzed reley 307 will operate also, in

45

~ which event a ‘path is completed for reley 308 -

which’ extends from: bettery through the Wmdmg |
- of ﬁ‘&ld reley, contects of relay 307, to ground on
‘Relay 308 operates and locks
50

~over.its No, 1 contects to ground on conductor
390 to perform functions noted hereinafter..

‘The charges for the call are thus mede over :

_.;_eonductor 311, each pulse for a charge operating

- step. magnet 310 thus causmg the brush: 313 of
- the swzttch 339 to advance one termmel for each

_—

o pulse and ceuelng relay 308 to operete and hold “*

_. “When ohargmg is completed,
relay 99 releases and’ ground is connected to con-

s ductor 3l3 via ground on- conductor 519 from. the_'
 lower contacts cf off-normal springs 5171, 518 of
~ switches 520 and 530, contacts of reley 309; upper

‘and, therefore, to its associated’ relay 601,
- fact that.one reley 601 is already locked in series
‘with relay 602 means -that. operetlng battery is

-_d1sconnected from the lower: (operating) wind-

the

1ng of ell releys GIJI unt1l relez,;r 602 releeses Thls_ N

connected to the recordmg clrcult

A c1rcu1t is now completed for reley 693 whmh |
extends from battery through the front contacts

~ of relay .602, lower wmdmg of reley 603, back
“contacts - of reley 604 o ground Reley 683

operetes and locks over. 1ts upper winding and '

No. 4 front conteots wmdmg of relay 604 to

ground, thereby ceusmg reley EM to operete in -
eald locking circuit.

‘One reley 603 is plGVldEd for eech group of |

trunks that serve the same 11ne ﬁnder group,

- These relays, together Wlth relay 604 plowde for

60

c centects of * off - no1 mel sprmgs 3I9 of swa.tch 330..

to conductor 318.

“Inthe event thet the cell is completed through;r

Ca ‘selector in a local zone for which but one

65

: Chal‘ge is made for the call, relay 304 will not be
operated end upon the operetmn of reley 101 in

~ response to a current 1evereel consequent to the
, relay 305 operates from

a ground c'osure on conductor 315 of the inter-
'_ 'rupter circuit 3
celly Relay 335 ‘operates and locks under the

' contlol of the opereted contects of relay 301 and
‘After an interval, ground

1s apphed to conductor SIG and a cxrcult 1s there-

25 which is only shown schemati- *

70

non-mterference between llne ﬁnee1 ~8roups n<

ing’ c1rcu1t of a,ny one of the relays €83 cuts off

the - ground requn'ed 1o combplete the c1rcu1t of

“any of the remaining relays 603, “thereby effec- '

groupe |

tively lockmg out. all other line finder

from . access to the reoordlne‘ c1rcu1t once any
.partmuler trunk in 'a group is' locked in- with
- it.."When reley 6031 is opera,ted relay 665 opera,tee
in a. circuit  which is completed from ground

through the front contacts of relay 604, No, 3 con-

- tacts of relay 603, wmdmg of rela,y 605 to battery.

- Relay 605 operetes to mark the line finder group

75

- with which the calling trunk is associated, there

bemg other rele,vs such as; for example, rele,ys_
EUB and 601 deelgnatmg other end seperate groups.




 ductor 612, brush
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| that a,re connected to the contacts of approprlatej
relays 683 in smd dlfferent groups for the pur-

| pose,

completed for relay 605’ which is traced from bat-
tery through the winding of said relay, the No.
2 contacts of relay 605, No. 5 contacts of relay

Upon the operatlon of relay 605 a clrcult is '

603, No. 4 contacts of rela,y 601, conductor 698,

to ground on the No. 2 contacts of relay 312,
which latter relay operates or not depending upon
whether or not relay 312 has operated to indicate

- that the calling line is located in the lower ter-

minal bank of the line finder frame. In a sim-
ilar manner, relay 608’ or relay 601’ will or will

" not operate in response to the operation of relay

606 or 607, respectively, to indicate that the call
has originated in a line located in the lower ter-
minal bank of the appropriate line finder frame.

- When relay 605 operates, ground on its No. 1

conta,cts is applied to conductor 609 and a cir-
cuit is thereupon completed over the No. 1 con-
 tacts of relay 603, No. 1 contacts of relay 601,
conductor 611, brush 521 of switch 520, a con-

ductor 531 dependmg upon the terminal engaged

by the brush 521. Since this brush was stepped
~in synchromsm with the brushes 131, 132 and
133 in rotary movement when the line finder
switch was seeking the Vertlcal level of the calling

line, the terminal engaged by brush 521 marks - .
30

the numerical designation of the partmula,r level
of terminals in which the calling line is located.
If, for instance, the calling line had been located
~ in the ninth vertical level, causing vertical magnet

243 to take nine steps to reach said level, then

brush 521 WOllld be engaging its ninth termmali
“The-
 ground on conductor 53! completes an obvmus -

and grounding conductor 531 as shown.

10

shows. - The cross-bar switch 630 is a six-wire

‘switch Wthh thus provides for six. hundred ter-

mmals one for each line of three line ﬁnder
groups of two hundred. lines. each, which is the

grouping ordinarily used with line finder switches

equipped with two sets of terminal banks of one
hundred terminals each. The vertical columns of
these switches represent, as said before, line
ﬁnder level positions, while the horizontal rows
represent the line finder terminal - posztmns
Each of the six contacts of each cross—pomi of the
switch €39 is reserved for a line whose line finder
terminal designation corresponds tc the numeri-

- cal designation of the cross-point, and the dis-
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- onein the lower bank of each group, it is ap- -

op parent that ail the contact pairs in each of the

tinction between a lme in the upper bank and
a corresponding line in the lower bank is made
at the cross-point itself by reserving the upper
of two consecutive sets of contacts for the line
in the upper bank and the lower set to the line
in the lower bank., Since, for three groups of
two hundred lines each, there woculd thus be two
lines in each group havmg the same line finder
temmrm1 demgnatmn one in the upper bank and

cross-points of the switeh will bear 1dentlca1 nu-
merical -designations, the lowest cross-point,

 closed by select magnet 6i3 and held by hold

magnet §80, having all its contact sets identified
by the number ¢8 while the highest cross-point

closed by select magnet 613 and held by hold

magnet 659, havmg ad its contact sets ldLIltlﬁEd

by the number 99.

35

circuit for vertical select magnet 619 of the cross-
bar switch €50 which is a structure of the type

disclosed in Patent 2,021,329 granted to J. N.
Reynolds on November 19 1935.

‘of select magnet 619 closes an obvious mrcult_f_or

- relay 621 causing said. relay to operate. Now,
- depending upon the termlnal set in the level of

- the line finder bank in which the calling line is
 located and, therefore, the number of rotary steps
taken by brushes 131,
terminal set, will determine the terminal en-
caged by brush 523 of SW1tch 530 since magnet
533 of this switch operated in unison with rotary

tively- to the terminal set of calling line.
instance, it is assumed that the calllng line is lo-

 cated in the first terminal set, requiring but one

~ step of rotary magnet 344 to rotate the switch
- brushes to said termm&l set, then brush 523 will

have likewise taken one step and engaged terminal

zero, in. which event the operation of relay 621
causes a circuit to be completed extending from
ground on the contacts of said relay, No. 2 con-
tacts of relay 603, No. 2 contacts of relay 6081, con-

660 of crossbar switch 6508 to battery. Since select

The operation

132 and 133 to reach the

523 and terminal engaged_' '
| thereby, conductor 544 winding of hold magnet

40

Each contmct of each contact pa,lr in the cross-
bar smtch is extended to g terminal in the dis-
trlbutmg fr ame 550 there being, for the switch,
six hundred terminais in all and these, in turn,

~are cross-connected to terminals in the line

finder frame 588 in accordance with the director y
number of the several lines as shortly to be de-
scribed. In the event that the cr oss-point repre-

- sents . a party line, such fact will be known from

~ the operated hold magnet which has a group of

addltlonal sets of contacts reserved for this pur-
pose. The armatures of these contacts are con-

 nected to block 670 and the contacts of a hold
- magnet whose cross-points represent the party

lines are cross-connected to a relay 568§ having

~ two transfer contacts the armatures of which are

| 50
‘magnet 344 at the time said last-mentioned mag- -
net operated to step the line finder brushes rota-

If, for

cross-connected to the appropriate terminals on
distributing frame 8§80 and the back and front

- contacts to the appropriate directory numbers
-on terminal frame 9g8.

- The operation of the

. _nold magnet will close an obvicus circuit for re-

65
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lay - 566 whl(,h upon operating, transiers, the

ground on the Cross- point at terminal on frame

556 to the proper “party” terminal on frame 5860.
. Hence when the horizontal hold magnet 660 op-

erates, grouna is applied over its No. 1 contacts,
conductor §i4, No. 4 contacts of relay 805 (or

~front contact if calling line is in the lower bank),

65

magnet 619 is already operated, the operation of

" hold magnet 8§60 is effective in . holding closed

the cross-point indicated by the dotted box 613

~ mentioned patent to J. N. Reynolds.

Calling lines in other levels and other termmals_

- -of the line finder frame other than the ones apove ” six hundred lines although the decodmg prmclple

is workable for a ten thousand line office.

jllustrated will cause the operatmn of corre-
‘sponding select and hold magnets as an inspec-
tion of the cross-ﬂoar smtch 630 in Flg 6 clearly

~ in accordance with the teaching of the. above—_'
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back contacts of relay 605’ to the vertical con-

- tact in cross-point 6i8 thence over a conductor
~. to the terminal of the distributing frame and

over to & terminal on the line terminal frame 560.

The decoding of the line terminal number into
tlie directory number of the line is accomplished
through a group of four relays 524-—527 and one
relay 621 for each of twenty-five lines and one
group of twenty-five relays 626—648 for the whole
office which, in the case illustrated, is limited to

BEach
relay in the group of twenty-five relays 025—649

is asmgned to one of the numbers from zZero to



2,403,700
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‘twenty-four with relay 625 assigned to zero and
relay 649 to twenty-four, the remaining inter-

mediate relays being. assigned to corresponding -

- intermediate numbers in consecutive numerlcal
- order.
~ Bach relay in ea,ch group of four relays
524527 is equipped with six sets of transfer
| Sprlngs the back contacts of which are all com-

moned and connected to the winding of relay

621 associated with one particular group of four
relays. The transfer contacts are all connected
to individual terminals on the line terminal frame

5608, each of said terminalg being reserved to one
Since a group of relays

line in the group.
'524—527 and the associated relay 621 are in-
tended to serve a group of twenty-five lines and
only twenty-four transfer contacts are provided

10

15

by the four relays 524—5271 of a group, the re-

maining terminal is provided by the No. 1 con-
tinuity set of contacts of the- associated group

relay 621, the moving contact of which is wired

‘to the line terminal frame 568. Remembering
that the twenty-five relays 625—649 are to serve
~all groups of twenty-five lines, since they  are
common to the ofﬁce each of these relays is wired

" to g front contact in a corresponding relay in

each group of relays 524—521 Thus, if we con-
sider that the relays 524—521 and relay- 621

- shown in Figs. b and 6, respectively, are reserved

to the first group of twenty-ﬁve lines of the office,
‘namely, lines 000 to 024, inclusive, relay 623 is
extended, through the No. 1 front contact of re-
lay 621, to the 000 terminal on frame 560; relay
626 (not shown) to the No. 6 front contact of
relay 524 the transfer contact of which is con-

20
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 nected to terminal 00 of the frame 560; relay

627 (not shown) to the No. 5 front contacts of

‘relay 524 the transfer contact of which is con-

nected to terminal 002 on frame 560. In the
same manner each of the other relays is con-

nected to one of the remaining front contacts in-

the order indicated up to and including relay 649

which is connected to the No. 1 front contact of

relay 521, the cooperating transfer spring of

- which is reserved to line No. 024 on line terminal

frame 560, The twenty-five relays .(625-—649)
are, of course, multiplied to corresponding con-
tacts in each of the groups of four relays
(524---521) reserved to each of the other twenty-
five line groups in the office whose transfer con-
tacts are wired, in turn, to the line terminal
frame 560. A o

Now in decoding the terminal number of a line

into its corresponding directory number, it is-

" necessary to cross-connect the terminal on the
distributing frame 550 bearing the line number

on the line finder frame with the terminal on.
“the line terminal frame 560 designating the hun-

22

relays in the group of relays 524—527 involved

~which, in turn, will co_mplete the circuit of the

assoclated relay 621.
If the individual conductor is connected to

- terminal 000 in the line terminal frame 568, the

ground on said conductor is applied to the wind-
ing of relay 621 via its own No. 1 continuity con-
tacts, and when relay 621 has operaled, said
ground is similarly applied to relay 625 via the
No. 1 front contacts of relay 621 causing said relay
to operate. On the other hand, if the individual
conductor is cross-connected to any terminal
other than terminal 000 (or its equivalent in
groups of twenty-~five) on the line terminal frame
560, relay 621 will operate as before described but
relay 625 will not operate. When relay 621 oper-
ates, however, ground is applied to conductor 652
which extends to the winding of each of the relays
in the group of relays 524-—527 associated with
the particular relay 62{ that operated, causing
said relays to operate and close their respective
transfer contacts to each of the relays in the
group of twenty-five relays 625—649, except relay
§25. Now the relay in this group which will be
operated will depend, of course, upon which of
the twenty-four terminals on frame 360 the indi-

-yvidual line conductor is cross-connected, and the

operation of relay 621 in any one group of twenty-

five lines combined with the operation of a relay
“in the group of relays 625—649 will ground four

conductors that will operate, in succession, four
relays in the group of ten relays 138—739 in the
register of Fig. 7 that will cause the punching of
appropriate respective codes for the thousands,
nundreds, tens and units designations of the
directory number. The manner in which this

is achieved through relay 52! and relays 925-—--—-649 -

~ is as follows:

40
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- for each of the digits of the number,

Itach relay 62'I has as many lower contact pairs
as will be required to give the thousands, hun-
dreds, and tens and units designation, the last

two in accordance with the particular relay in

the group of relays 625—549 that was opemted

-from frame 560,

The object in decoding is to operate, in succes-
sion, one relay in the group of ten relays 730—139
depending
upon the value of the digit itself. The numerical
designation of each of said relays 130—739 is
chosen to indicate each one of the ten digits with
relay 130 indicating the first or zero digit and
relay 139 indicating the last or ninth digit. This
group of relays is wired to the contacts of pairs
of progress relays in Fig. 7 which, operating and
releasing progressively in the manner to be here-

- inafter described, connect these relays to con-

dreds, tens and units digits of the wanted direc-

tory number. Smce the present invention is being

disclosed with respect to an office limited to six

“hundred lines, all thousands digits of directory
numbers will be zeros and the hlghest directory
number in the office (exclusive of party numbers)
will be 0599. Hence when the particular cross-
point on switch 650 operates and grounds the
-~ conductor individual to the ealling line from the

. front or back contacts of relay 6035’ (or 606’ or

607), the cross-connection between the terminal

on the distributing frame to which the individual

conductor is connected and the terminal on the

60
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line terminal frame 560 which designates the

desired number for directory listing purposes, the

cround on the individual line conductor. will be
applied to one of the back contacts of one of the

75

of relays 625—649 which is

ductors which extend to the contacts of the relays
621 and/or those of the one relay in the group
operated.

~ In decoding the thousands and hundreds digits,
it will be remembered that each relay 621 repre-
sents twenty-five numbers. It is obvious, there-
fore, that each of said relays may be made to
mark arbitrarily the particular thousands and
hundreds digit which includes the groun of
twenty-five lines represented by the relay. Hach

of these digits may, of course, be anything from

0 to 9 for the thousands depending unon the
maximum line number capacity. Hence in order
to mark the particular thousands digit of the
thousands group that includes the twenty-five
numbers designated by any relay §21, a conductor
is extended from one of a pair of contacts on said

‘relay 621 to that terminal on block 142 which

connects with the armature of that pair of con- -
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tacts on relay 7101,

2,402,700

the make contact. of which '

extends to the winding of the one relay in.thé .

group of relays 730—73% whos
nation corresponds to the parficular thousands
digit to be designated. Since it has. been. as-

sumed that, in the specific embediment. of: the
invention. herein disclosed, the exchiange is lim-
“ited to six hundr ed lines and.it may. be further

assumed, but not as a limitation, that the direc-
tory numbers. will' ke no higher than 0599, it is

obvious that all relays €24 must. be wired .to:pro-

vide a 0-thousands indication: Accordingly, the

lowest make. contact on relay 621 is connected
by a conductor §52 with terminal zero.on block.

142 which, in. turn, extends to the armature of
the No. 12 contact set of relay T8¢, the make of
‘which is connected to the wi’nding of relay 7130

For any other thousands digit, of course; said
conductor would be connected to the appropri-
ately numbered terminal on block 142 and would :

lead, through the operated: contacts of relay T91:
- to the appropriately numbu ed relay. in the group
of ten relays 730—139. -

‘The hundreds digit is mdmated in- a snmla;
Since each relay 621 marks a group. of -

- way.

g univs digit Gaesig=

- 130—133
with-the teng and units digit to be recorded.

= rhy

1
. ?h'
2!"" ke

units digit which;.in the proper succession, and
through the progress relays. T¢5 and 187 respec- -
_theIJ, will cause, again. in: succession, the opera-

tion. of two relays in: the group. of ten relays
whose units designaticns corvespond

The make contacts of the:contact sels 4 to &,

inclusive, in each of the four relays 621 in each .

10
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group of one hundred.lines are wired to the ar-
matures of the reiays b625~—643 in accordance with
the above distribution of numpers and when relay
52 1 operates, ground is applied to two of the ar-
matures of the relay in the group of twenty-~five

terminal of frame 563, As an example, consider

the wiring of relay 921 (1) which is the group re-
lay for the line numbers 08-24; inclusive, that is,

- operates with the appropr laue relay in the group

- of relays 625—649 when. any line in said group
of numbers initiates a call.,

For the first ten

-numbers (20-89) the zero-tens digit must be des-

ignated in the order in which relays §25—38§34 are

- operated. Consequently, the make of itg No. 6

twenty-five lines, four such relays will control one -

hundred lines, and it is obvious that Ectbh relay,f

thus belorsgmg to a particular hundred, may be

magde to indicate-the fact by a-conductor: whiﬂl’i :
connects through the progress relay 183, one-of a
- pair of contacts on-said-relay 621 witli the wind-.

ing of the particular relay in the group of ten

relays T36—T139 whose units digit designation cor-

contact. Sﬂt is connected. to an upper armature of

each.relay 625-—634, inclusive, the correspending

makes of- which are all-wired to the zero terminal
on block T27:which, in turn, is connected to the
armature of the No. 12 contact set: of relay 765,

- its make-contact extendmg to the winding of relay-

138, It is. obvwvs therefore, that when relay 621

 operates, and any one of the relays 625—684 op-
‘erates which fact indicates that the tens digit of

responds with the hundreds-digit of the hundreds

‘group-in which sald relay €21 belongs. Thus if

the relay 62f shown in Fig. 6 is-one of: four such

 relays which makes up the one hundred group,

the make contact on the next to the lowest con-
tact pair is connected by conductor §58:t0 the No.

! terininal on block 126 -which terminsl, in turn,

is connected with the armature of the No, 11 con-

tact set of relay 182, the make of which extends
to the winding of relay 734.

131 will be operated to perform this function, |
'T'o decode the tens and units number, furthel

consideration has-to be given to the fact that.the
lines are grouped in units of twenty-five each. If
we - assume any group of one hundred numbers
and remember that this group of numbers is rep-

resented by four relays like relay 621, the distribu-

tion of the lines among the four relays with re-
spect 1o thelr tens and units. d&swnatmn ls "—LSi

It will be shown that
when a permanent record is to be made of the
- hundreds digit, assuming it to be the digit 1; relay

35

the calling line number is zero, relay 738 will op-
erate (through. the contacts of: relay 165) - to des-
isnate the tens zero digit. Line numbers from

18-19; inclusive, have a 1 for the tens digit; hence

the make contact of‘the No. 7 contact set of relay '_

- 621 iz connected. to corresponding armatures in.

- each of the relays $835—644 whose make contacts

40

on- the other -hand are all multipled and con-
nected (connecting cenductor omitted) to the No.
1 terminal on block 121 which, in turn, is con-.

~ nected to the No.. 11 armature of relay 185, its

50

5 19f;
: the-tens- digit; hence the--ma,k.e contact of the No.

make contact extending to the winding of relay.
Line numbers 28~-24, inclusive, have g 2 for

8 contact set is connected to: corresponding ar-

- matures in-each of the relays 645—5§49 whose co-

operating make- contacts. are all multipled and
connected (connecting conductor not shown in

- the drawing) to the No. 2 terminal on block 727

60

which, in turn, is connected to the No. 10 arma-

~ ture (not shown) of relay 105, its make contact
extending to-the winding of relay 152.

‘The wiring for the units digits designation is

- similarly carried-out in accordance with.the above

table,: It will be observed from said table that

Telays 6245-834 operate consecutively for each of
vhe units digits 0-9, inclusive.
(1) marks the group of lines 6—24, the make

Since relay 624

contact of the No. 4 contact set of sald relay is

- connected to correspondmg armatures in each

- of the: relays §25— 624, inclusive.

85

In this case,
however; and:in: contrast with the wiring of this
group of relays: for the demgnatwn of the zero
digit, each coopera,tmg make contact on each of

said relays is connected to a different terminal

- on block 128, the- cooperating make contact of

follows

- Tens and | - o

- Relay ‘units:line | Relays:

- number: | -

o 00—09 | 625—634

821 (1) Jl - 10—19 | 635—644

o - | - - 20--24:| 645—649
. S 25—29 | 625—634 .

621 (2) (1'101: shawn)-_----_-_--;--.__,_-'_-__.;_-_._- { 50—39 [ 0635—644
| | o . 40—49 .| 645—649

. | l - 50-—-59 |. 625—634

621 (3) (not: slmwn) _______ i e 60—69 | 635—644
— | 70—74.| 645—649

B 75—79 | - 625—634
621 (4) (Imt shown) _____________ s | 80—89 - 635644 .
- o - 90—9G |  645—649°

Now when a line calls, it will: cause the opera-

tion of the relay 62{ of its. own twenty-five line
group and one of the twenty-five relays. in. the
group of relays 625—559 and: the combination.of

both of these two operated relays will ground two

~ relay 625 which operates for the line G0 being

connected to.-terminal § and: thereby causing the
operation of relay 130 through the MNo. 12 con-

tacts. of: relay 187 as will be shown; the cooper-
‘ating. make contact of relay 626 which operates

- for. the line 0i;

eing connected. to terminal |

_conductors one for the tens d1g1t and one for the 75 ‘and: thereby: causing the operatlon of relay 131
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-—through the No. 11 contacts of relay 107 and so

~on up to and including the cooperating make-

~ contact of relay 634 which operates for the line
09 being connected to terminal 3 and thereby

~causing the operation of relay 139 through the
. No. 3 contacts of relay T1017.
operate consecutively for each of the units digits

Relays 635——644

- 10-19, Since relay 621 (1) marks the group of

twenty-five lines including these numbers, the
‘make contact of the No. 4 contact sets is further
~connected to corresponding armatures of each
of said relays 635—644 and the corresponding
cooperating make contacts are each connected
to terminals 0-9 respectively on block 7128.

The last four relays 645—649 operate consecu-

~tively for each of the last four numbers of the

.- group 20—24 involving units digits 0-4 inclu-

_sive, Hence the make contact of the No. 5 con-

"~ tact set of relay 621 (1) is connected to corre-
~ sponding armatures in each of the relays 645-6489, -
....-JInclusive, and their respective cooperating make.
.. contacts are each connected to terminals 0-4,
~inclusive, on block 128, resulting in the opera-
- tion, as.will be shown, of relays 130-134, inclu-
- sive, to designate the respective units digits of
- the last four line numbers in the group of 30_24

- Jines. | -

- In the same way, by fnllomng the above table,
o the Nos. 4-8 contact sets of each of the separate
- relays 621 (2), 621  (3) and 621

When, therefore, relay 621 operates, its No. 1

 contacts are closed to extend ground on the No.

1 contacts of hold magnet 660 previously traced

- to a terminal on the “line terminal frame 560”
- to the winding of some- re]ay in the group of

‘relays 625--649 causing said relay to operate.

The relay which is operated in the group is the

- one that marks the tens and units number of

- the calling line, and since the proper relay 621
~is likewise operated to mark the thousands and
- ~hundreds, the identity of the calling line is ready
- for recording the same on tape. |
The recording circuit shown in Fig. 7 com-

20

(4) are con--
- ‘nected to the various relays 625-649, inclusive,
- to ground terminals on blocks 127 and 728 to
~cause the operation of the appropriate relays.

- .'130——-139 to indicate the tens and units digits.

10

15
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30

35

40
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complete circuits to certa.m of the magnets of

the perforator to operate in the combination re-

quired to punch the code of the digit 0 a,ccordmg
to the following code:

Punch positi
No. .
] __J
1 | — = | = | — :
___________________________________________ - o
2 L L sl— + e
———————————————————————————————————————————— .
3 ____________________________________________ — ey wr=trmh p— L
4 e L — + L e
T hR OEE PR OO T o omk ml mm o oEm omm oA Em s o R BR Ly W UR EE EE B W R B P e AP ] bk wmk uhk o gk e e o W B T
) e e e et e e | e | — —
G e —h — e shinnbunil,
————————————————————————————————————————————
7 L =] AR + — il
————————————————————————————————————————————
8 L ] — + FY = = F "]
——————————————————————————————————————————— .
9 il M- ekl Bl +
——————————————————————————————————————————— (=]
S e rm ok wmic omm e oy s P o wl Em EE EE O EE EE o EE o A% e ml mm wer mb wl mm mnd e B WY M e B e bt e W s b bl
»
Feriod el B R SR R —_—
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ .

" The connecting wires to the magnets extend

‘to the right contacts of relay Ti16 whence they
~extend to the terminal block 123. There is fur- -
~ther provided another block 724 to which are
- connected the make contacts in each of the ten
- relays 730—139 that denote, according to the

above code, the digit to be indicated by each of
sald relays. For instance, relay 130 marks the
zero digit and when operated to cause the punch-
ing of said digit upon the tape must, according
to the above code, produce the operation of

-punch magnets 3 and 4. Hence the relay is pro-
~ vided with two sets of contacts that extend to

the block T24 from which they are cross-con-
nected to conductors 3 and 4 on block 123 and
are grounded when the relay operates. Simi-
larly, relay 739 which marks the ninth digit

should cause the operation of magnets | and 5.
- Hence it is provided with two contact sets, the
-makes of which extend to the terminals of block

124 from which they are cross-connected to

- conductors { and 5 on terminal block 123 to close
- partial circuits thereover for punch magnets

[ -and -5 when the relay operates. In the same

way, each of the inftermediate relays is fur-

- nished with a number of contact sets appropri-

45

ate to the respective digital va,lue that each of

- the relays is to designate.

~ prises six pairs of progress relays 701—T13, the

recording relays 139—138, relay 141, and a per-
- forator T10 of known construction having the five

punch magnets | to 5 and a punch magnet Ti8.

80

- It is also provided with a relay 116 in the event
‘that a plurality of recording circuits all use the -

- same perforator. When, therefore, a relay in
~the group of relays 625—649 is operated, as for
instance, relay 625, a circuit is completed for
‘relay 181 which traces from battery through the

~winding of said relay, No. 1 contacts of relay

1102, No. 1 contacts of relay 625 to ground, Relay

101 operates and connects the windings of relays-
Inasmuch as one of the .

130—139 to block 142.
terminals on this block is grounded by -conductor

65

Now when relay 101 operates, ground is apphed

“over conductor 654, No. 12 contacts of relay 701,

winding of relay 730 to battery. Relay T30 op-
erates and closes a circuit for relay 116 extending
from ground on the No. 1 contacts of relay 130,
right winding of relay 116, contacts of relay 7118
to battery. Relay T16 operates and locks over its
left winding and No. 4 front contact, winding of
relay 119 to battery. Relay T19 operates and
disconnects battery from the operating winding
of relay 116 and all other relays 116, if any, are

- provided for connecting the perforator with more

60

- 654 extending to the No., 10 contacts of relay

621 of the group of twenty-five lines containing
“the calling line and, therefore, marks the thou-
sands digit of the lme number in the manner al-
ready described, a circuit is thereby completed

- for one of the relays 730—739. Since it has been
~assumed that the number of lines in the exchange
is less than a thousand; conductor 654 will be

. connected to terminal 0 on block 132 whereupon
- a-circuit is completed for relay 71289 extending
© “from ground on said terminal, No, 12 contacts .
- vof relay 101,

‘winding of relay 130 to battery.
~ Relay 130 operates to ground conductors. which

65
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than one recording circuit. If, however, but one
recording circuit is to be used, relays Ti6 and T19

may be omitted and the conductors extending

between the make contacts of the relays 733—1739
and T41 and the right armatures of relay 716 may
then be directly connected to the armatures of
relay TIT and thence to the windings of the per-
forator magnets. - |

When relay T16 operates, a mrcult is completed

for relay 121 which extends from ground on the
No. 1 contacts of relay 609, conductor 609, through =

the Nos. 2 and 5 contacts of relay 702, No. 1 nor-
mal contacts of relay 115, No. 1 contacts of relay

116, winding of relay 721 to battery. Relay 121
- operates and closes a circuit for slow-to-release

75

relay 120 via the No. 1 back contacts of relay 722,
which relay 720 operating, in turn operates relay




- .punch m&ﬁnets ! to B

- two circuits as follows:

‘?7

T wer an obwous mrcult completed through
- - {t0:a ground on one of the conductors on block
12T coming from one of the lower contact sets -
- of relay 621 (1) [or 621 (2) or 621 (3) or €2i (4)1]

-~ the-No. 2 contacts of -relay 120, to conrnect the
' to the swnalmn‘ conauctors |

fto 5.

~“With the opera.twn of rela,y 'H'E the opera,tedg o
~ condition of relay 728, causes ground to be ap-

-~ plied to conductors 3 and 4, therebx,r completing
(1) ground through the
~No. 3 contacts of relay 130, terminal blocks T24

- and 123, -terminal 3 on said latter block, conduc-:

- tor 3 No 7 contacts of relay 716, No. 3 cnnta,cts of

relay- 1117, recording magnet 3, left winding of --
. relay. 122‘t0"ba,ttery, (2) ground through the No.

2 contacts of relay 139, terminal blocks. 724 and

123 termmal  on said latter block, conductor &,:
~ No. 4.contacts of relay 717, winding of recording
" magnet 4, left winding of relay 722 to battery.

=13

- ‘and one of _
of relays 132—T7139 which was operated from block
:580, and then the same:or different relay in the

28

"@'a, relay in the group: of Telays 13&3——139 in response

he contacts of a relay in the group

| Jﬁmup of relays 130-—1239 in response to a ground
on block 128 coming from the No. 4 or 5 contact

10

-sets of relay 621 (1) [or €21 (2) or 52! (3) or G621
“(4)] and one of the contacts of a
~group. of relays 130—139.
“relay in the group of relays 136—739 results in

relay in the
" Bach operation of a

~ the operation of the appropriate number of re-

15.

‘cording magnets and punch magnet Ti8 of per-
. forator T18 to punch & series of holes on the tape

.10 represent: the code {}f the tens and umts digit

-Recordlng magnets 3 and & operate as well as

and opens: the circuit Gf 1e1ay 129.
-position of relays T21, 122 and 723, however com-

cround on the contact of relay 121. ‘The magnet,

operates to perforate holes ‘in positions 8 and 4 -
of the tape which is the code of the digit ¢, which
‘is the digit assumed to represent the thousands.

-directory number of all the lines in the exchange.

When relay 128 releases, relay Ti7 is released

also and ground through the No. 1 front con-

g 1espectlvely

- relay 122 which la,ttel locks over its 11ght winding

and No. 2 contacts to the contacts of relay 121 .20

--When relay T88 opmatcs suamquent to the

-‘punc‘qmg of the units code, a circuit is completed

The operated - for relay T893 which; extends from bavtery through

~ the winding of said'relay, No. 1 contacts of relay

25

pletes the circuit of the punch magnet 718 over  1!f.No. 4 contacts of relay 708, to ground on the

~ apath tha,t traces from battery through the wmdf .
‘ing of said punch magnet, No. 2 front contacts -
of relay 128, No. 1 front contacts of relay 122, to

- No. 2 contacts of relay Ti8. Relay 789 operates
-and- applies -ground through its No. 3 contacts,

conductor 129, No. 7 contacts of relay 633, No. 6

~contacts of relay 601, conductor 651, to brush 313

of the charging smtch 339. Dependmg upon the

terminal to which the brush is engaged, which de-
30

notes the number of charges to be made: for the
call, this ground is applied to one of the ten con-

- -ductors included. in the bracket line 320 and

. tacts of relay 7122 (Whlch is locked) 1s applied

“over the No. 2 back contacts of rela,y 120, No. 2.

contacts of relay 118, Wlndmg of slow-release

relay 715 to battery. ‘R',ela,y 715 operates, locks

35

- through its No. 1 operated contacts, No. 5 back |

contacts of relay 762, No. 1 contacts of relay Tot,
{0 ground on conductor 609,
-and through its No. 3 front contacts completes

a circuit for relay 182 which extends from ground
| ;on said contacts, No. 2 conta,cts of relay 7101, wind-

ing of rela,y 182 to battery “Relay 702 operates'

‘and locks over its No. 3 contacts to ground on 145

Switch 330.
- course, cause the operation of g-relay in the group
of relays: 132139 which  in: turn, marks the digit
.. that indicates the number of charges
releases relay 12 1 40

‘which, in turn, are fanned out among the termi-

nals 8—9 of block 743 in the same numerical order
as they are distributed among the terminals of
‘The - conductor - grounded -will, of

If, for in-

stance, brush 213 is on terminal §, relay 730 will

-be operated: and punch- magnet l ‘will then be

~operated to punch the code of ‘that digit upon

- conductor 609, releases 1elays ThE 'md 115 and
- which extends from battery through the winding

- -of said relay, I\To 2 contacts of relay T8 to ground

completes a circuit for relay 183 which t1 a.0es

from-battery through the wmdmg of sald relay,

~ No. 1 contacts of relay 784, No. 4 contacts of relay
782 to gmund en the No; 2 contacts of relay Ti8.-

- Upon the release of 1elay 761 relay 1390  also
~ releases which, in turn, opens the circuits of the

-I”ECDldltlg magnets 3 and 4 and releases relays
116 and 149, thereby- disconnecting.the 51gna11ng
2, 3,4 and 5.from the armatures -
Rela,y 783 operates and .connects
the windings of relays 730—1739 to the terminals

conductors 1,
of relay TIT.

of block 726 to. which a conductor 583, graunded
by a relay 621, of-a group of twenty-five lines that

~includes the ca,llmg line, causes the operation of -
~ one of said relays, the relay operated indicating
the hundreds digit of the calling lines as already

~ described. As already described, it also:causes
the reoperation. of relays:T18 and 719 whereby: the

Signaling conductors are closed through to the -

armatures of relay T11. The relay in the.group
of relays 138738 that operates in -response to

- the ground. on conductor 63, grounds the;'-a,ppro;- |

- priate number of sighaling conductor'sand in-the

‘manner already described, results in the opera- ¢

 en
&1
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on the No.
-operatmn of relay Ttl opens: the circuit of relay

-the tape to: mdmafre thp IlU.Illel of charges i‘or
the call. - | | : -

The opera tion of 1‘61&3" 'l { 5 Iollowmg the rme&se
of relay 120 completes a -circuit for relay Tih

3 front contacts -of relay 1i5. The

- 789 which releases and completes that of relay
183 over ‘a path which traces from battery
-through the winding of said relay, No. 1 contacts

~of relay 114, No. 4 contacts of relay 711 to ground -
O -on the No. 2 contacts of relay 765.
- operates and closes an obvious circuif for relay
741 which grounds signaling conductors 2 and 4

REI&}T 113

~ to-cause the punching of a period ccde on the

65

~ tape, which period code will-be used for sorting
‘operations as described in the invention covered
by -my copending application Ser. No. 351,661,
- filed August 7, 1940.

‘When the period code is "‘1111(3[1@(1 cmd reiay 5

_operates in the manner ahecve described, relay
T4 operates over a circuit which extends from

o battery through the winding of said relay, No. 2
. contacts of relay 1713 to ground on the No. 3 front

tion of the corresponding number of recording

magnets and the punch maﬂnet '? 5. toa punch the |

'code of tine hundreds digit.

Relays 105 .and 187 are subsequently {}pera,ted |
'-?'m a similar manner to cause:the reOpara_tmn_of_s

75

contact of relay T{5. Relay T4 operates, releases
relay 113, and when relay 115 releases in the

~manner described, a circuit is completed for re-
~lease magnet 3tk
ground on’ the No. 2 back contact of relay 71195,
- No. 4 contacts of relay 714, conductor 744, No. 8

which circuit exterds from

contacts of relay 603, No. 7 contacts of relay 601,

', conductor 871, wmdmg of magnet 3l | to battery.



- are restored to normal.
- .the charge will be recorded even though the line
- fiinder and first selector may be. released, a de-

: _"':"'g_.';:_relay i of the calling line.
- 502 closes a circuit for operating the release mag-

- 2,402,700
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":-:--Magnet 3H operates and restores the cha,rglng |

| smtch 330 to normal.
Tt should be noted that as long as the chargmg

N fsmtch 330 is off-normal, its off-normal contacts

- 319 are operated and, therefore the release mag-

‘nets 534 and 535 of switches 520 and 530, respec-
tively, are open at conductor 32(. With this ar-
-rangement, when  switch 330 1is off-normal,
switches 8§20 and 530 cannot release. If they

- cannot release, ground will be held on conductor
819 of the allotter circuit, thus preventing the

. reselzure of the off-normal line finder by the al-
- ~Jotter circuit until the switches 330, 520 and 330
- By this arrangement

sirable feature especially in the event thet one
‘recording circuit is to be used with a large num-
‘ber of -lines, When the switch 330 has been re-

leased in the manner described, ground on con-
ductor 346 is applied through the normal con-

‘tacts of off-normal springs 319, conductor 321,
- through off-normal contacts 51T and 518 -_of

 switches 520 and 530, respectively, to the wind-
- Ings of release magnets 534 and 333 respectively o:

of said switches. - When these switches have re-
-stored to normal, ground is disconnected from
-conductor 519 by the openmg of the lower con-
tacts of off-normal springs 517 and 518, thereby

-removing the guard in the connector against the

‘reselzure of the line finder.
The opening of the upper set of contaets on

GI .. -
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nection w:tth 1ts speclfie epplicatwn in an auto-

“madtic telephone system to an exchange involving
‘less than a thousand lines and utilizing specific

switch structures, it is to be understood that vari-
ous other applications and embodiments thereof
may be made by those skilled in the art without
departing from the spirit of the invention as de-

fined within the scope of the appended claims.

What is claimed is:

1. In a telephone system in cembmatlen a
eallmg line disposed on the terminals of a line
finder switch terminal bank, a called line, means
for identifying the terminal number of said call-
ing line, means for translating the terminal num-
her of said calling line into an arbitrary directory
number, means for establishing a talking connec-

- tion between said calling line and said called line,

20

-..off-norma,l springs 319 of switch 330 disconnects

ground from conductor 318 which serves to re-
lease relays 601 and 602, The release of the
latter,
‘thereby disconnects the reccrding circuit from
-the message rate trunk. The release of relay 603
causes the release of relays 609 and 609,

. 1. 'When the calling subscriber replaces the re-
| _--::cewer the release of the line relay (not shown) of

- the connector C2 causes the disconnection of the

~holding ground potential, thereby causing the re-
- lease of relay 502 of the selector S, the release

~of the cut-through relay 341 or 342 of the line

finder, and the release of the line and cut-off
"The release of.relay

“'j"net 508 of selector S, thereby effecting the re-
~turn of selector S to normal. The release of
relay 582 and the release of the cut-through re-

in turn, releasing relays 603 and 604,

| the
- ~removal of ground from conductor 624 thereby,
B ---'ra,nd the restoration of all relays to normal.

40
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lay a4t or 342 cleose a circuit for operating the

release magnet 349 of the line finder LF—I.
This circuit is traced from battery through the
upper winding of relay 455 of control circuit
- LPC-—A, through the winding of release magnet
349 of line finder L¥F—I,
341, No. 6 contacts of relay 342, upper front con-
tact of the VON springs 345, conductor 346,
-~ .through back contacts of relays %01, 500 and 302

of selector S, to ground.

contacts under control of the peg count register
£SH.
- lamp RLS and conductor 462 to the alarm circuit
365 to cause an alarm in usual manner in case the

mined interval of time.
-line finder reaches normal, the VON springs 345
are restored to normal, releasing magnet 349 and
relay 484G, The release of rela,y 455 releases the
':.1eglster 456.

Wlnle I hmfe descrlbed my 1nvent10n m cen--

Relay 455 operates and
- then locks through its lower winding and No. 2

Relay 459 also connects ground through

95

No. 5 contacts of relay _'
60

a charging switch, impulse means responsive

directly upon the answer of the called line for

setting said switch in accordance with the charge

for said connection, and means for permanently
recording said calling line directory number and

the setting of said charging switch.
2. In a telephone system, a calling line and a

called line, means for establishing a connection

between sald lines, means operatively responsive

1o the answer of said called line for producing a

number of impulses indicative of a predeter-
mined conversation interval over the connection,
means for identifying said calling line, and a
recording circuit for permanently recording the
identity of said callmg line and said numbez of

Cimpulses.

3. In a telephene system a plurality of offices

~ divided into a number of zones, subscribers’ lines

in each of said offices, means for establishing a

connection between a calling line in an office of

one zone and a called line in an office of another
zone, means operatively responsive to the answer
of the called subsecriber and dependent upon the
zone within which the office containing the called

‘line is located and the duration of said connec-

tion for producing a number of impulses indica-

‘tive of the called zone and of a predetermined

conversation time interval over said connection,

- means for transmitting said impulses over said

connection and means for permauenﬂy recording
said impulses.

4. In a telephone syetem, a plurality of offices
divided into a number of zones, subscribers’ lines
in each of said offices, means for establishing a
connection between a calling line in an office of
one zone and a called line in an office of another
zone, means operatively responsive to the answer
of the called subscriber and dependent upon the
zone within which the office containing the called
line is located for producing a number of im-
pulses indicative of the charge to be made for a
connection extended to the zone including the
called office, means responsive to an overtime
interval in the duration of said connection for

- producing a number of impulses indicative of the

65

“line finder fails to release within g predeter-
When the shaft of the

70

15

charge to be made for said overtime interval,
means for transmitting all said impulses over said
connection and means fOl permanently recerdmg
all of sajid impulses.

5. In a telephone system, a ;;_::-lure.,lity of offices
divided into a number of zones, subscribers’ lines

in each of said offices, means for establishing g

connection between a calling line in an office of
ohe zone and a. called line in an office of another
zone, & charging switch in said connection, means

~operatively responsive to the answer of the called

subscriber and dependent upon the zone within
which the office containing the called line is lo-




cated for pr oduomg 2 number of. 1mpulses indica-
tive of the charge to-he made for a

extended to the zone including the called.office,

“made. for'smd overtime interval, means for trans-
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| 'e"a;_l_ling line in establishing -a talking connection

connection

o |

- mitting all of said impulses over said connection

t0 set said charging switch in accordance with
the impulses transmitted and means for perma-
nently recording the setting of said switch.

6. In a telephone system, a plurality of offices

‘divided into a number of zones, a calling line in

‘an office of one zone. dlsposed on the terminals of
a line finder switch terminal bank, g called line
in an office of another zone, means for establish-
ing a conncction between said calling line. and
~said called line, means for identifying the ter-

10

15

-minal: number of said oalllng line, means for

translating sald  terminal
| .:,.,rbitmy Cirectory number,

‘numbker

a. charging switch,

means operatively responsive to the answer of
sald called subscriber for producing ‘a number of

~impulses indicative of the-charge to be made for

a conunection extended to the zone of the office
containing called subscriber’s line, means respon- |
sive to an overtime interval in the duration of
said conmection for producing a number of im-
- pulses indicative of the charge to be made for

~said overtime interval, means for transmitting all
of said impulses over said connection to set said

charging switch in accordance with the impulses

transmitted, and means for permanently record-
ing said calling line directory number and the
setting of said charging switch. -

7. In a telephone system, calling eubsorloels |

~ lines in a first zone arranged for two different
olaef'ea of gervice, called subscribers’ lines in g
second zone, means including a trunk for estab-
lishing a oonoeotlon between a oallmg line in the

first zone and a called:line in the second zone,
means

~for producing a plumllty of impulses for trans-
mission over: said connection to indicate the

- charges for the connection, means in said con-

nection responsive t0 said calling line if it is en-
titled to one class of service for causing one of
sald impulses to be canceled, and means for
permanently recording the remainder of said im-
- pulses to indicate the ohe1ge for the - oonneotlon
from said line. -

3.In a teleohone syswm oallmg subsombero

lines in one zone arranged for two different
classes of service, called subscribers’ lines in a

second zone, means including a trunk for estab-

lishing a connection between a calling line in the
first zone and a called line in the second Zzone,
means In sald trunk operatively responsive to the
answer of the called subscriber for producing a

plurality of impulses to indicate the charge for

the -connection, means in said connection de-

pendent upon which of said two classes of service

into an

20
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ers’ lines by automatic switches including &
~motion finder switch that automatically hunts

therefrom, another switch operated in :response

| C 1 - to the establishment of said talking ‘connection
neans responsive to an overtime intervaliin the -

~duration of said connection-for:producing a-num- -
~ ber of impulses indicative of the charge to be

10 indicate the charge for said connection, a re-

cording device available to-all of said line finder
switches, means responsive to the establishment
of said talking connection for operatively con-

necting said recording device to the line finder

switch used in said connection, and means in

said recording device for permanently recording
the operated position of each of said ‘auxiliary

switches and tl e -adjusted position _of 'said 'other

‘ wrtch

10. A telephone number reoordmg syatem for
teélephone exchanges in 'which connections are
established between calling and called subscrib-
two-

for the terminals of ‘a line on which a call orig-
inates, comprising two rotary switches one for
each direction of ‘motion of said finder switch,

“means for setting each of said rotary switchesin
~unison successively with the -operation of said

finder switch in selecting. the terminals of the.
calling line to indicate the nnumber of said line,

‘a register settable in accordance 'with the posi-

tion assumed by each of said rotary switches, and

~means for pelme,nently recording the setting of

- 'said register upon the response of the celled sub-

scriber.: -
11. In an automatic telephone system oomprr -

ing in combination, line finder switches adapted

for a plurality of different movements to ‘reach

39

The terminals of a calling line, a nlurality of set-

table switches for each line finder, each of said

- settable switches being operated au’fomatwally in

40

in smd trunk operatively responsive -
directly upon the answer of the called subscriber

unison with its associated line finder switch as
it s successively actuated to find the terminals

of said calling line, & cross-bar switeh having se-
lect and hold magnets, means responsive to the

setting of each of sald eettable switches for op-

erating a select magnet and a ‘hold magnet in

~ Sald cross-bar switch to close a particular cross-
- poinf, therein, and means responsive to the clos-

45

ing of said oross—pomt for providing a de51gna-—

| ._‘tlon ]Illeldll&l to the calling line.

50

12. In an automatic telephone system Cﬁmﬂllu—
ing in combination, line finder switches adapted

1or a plurality of different movements to reach

the terminals of a calling line, a plurality of set-

~table switches for each line finder, each of said

G0

~said callling line is entitled for canceling one of

said impulses, means for automatically determin-
ing the numerical designation of said calling line,
- and - means

for permanently recording said

65
sald calling line.

numerical designation and the number of im-

pulses which designate the charge.

9. In an automatic telephone syotem oomprl's-_
ing two-moticn line finder switches, two auxiliary-

_switches for each of said line finder switches each
- of which is automatically and sequentially oper-
‘ated in unison with its associated line finder
. switch when aotuated to find the termmals of a

70

{3

for two diff
nals of a calling line, two settable switches for
each line
‘being operated automatloally in unison with its
associated line finder as it is successively actuat-

settable switcheg being operated automatically in

unison with its associated line finder switch as

it is successively actuated to find the terminals
0o

of said calling line, a cross-bar switch having se- -
lect- and hold magnets to each of whose cross-
points is connected a conductor individual to a
line, means responsive to the setting of:each of
said settable switches for operating the select

magnet and the hold magnet in said cross-bar
switch to close the cross-point of the line mak-

ing the call, means for applying -a potential to
the conductor at the operated cross-point,:and
means responsive to said potential on said con-
ductor for producing a demgnatmn that 1dent1ﬁes

13. In an automatic telephone system o mpris-
ing in combination, line finder switches adapted
erent movements to reach the termi-

finder, each of said sette,ble switches

ed to find the terminals of said calling line, g
cross—bar smtch ha,vmg as. many ‘select magnets
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: as there ere termmals of one of. said settable

switches and as many hold. magnets a5 there are
termine]s of the other of said settable smtches

conductors extending between the terminals of
said eett&ble switches and the respective select

and hold magnets of said cross-bar switch in the
order of their correspondence, a conductor con-
- nected to- each cross-point of said cross-bar

switch, means responsive to the setting of each

of said settable switches for operating the se-

lect and hold magnets connected to the respec-

tive terminals of said settable switches as de-

~ termined by their unison automatic operation
- with the associated line finder switch whereby

the. ,croe_s-pomt fixed by said operated seleet and
h01d magnets is closed, means for epplying a Po-

pomt and means responsive to said potentm,l for_

10

15

producing a designation that identifies the callmg .

~line marked by said cross-point.

14, In a telephone system:; in oombmatlon w1th .

| means adapted to register calling line identifi-

cation and the number of charge units for an
established connection from a callihg telephone
line by marking one and only one conductor in
each group of a plurality of groups of conductors,

g recording circuit for making a permanent rec-
ord of the calling line identification and said

number of charge units comprising recording
30

‘means, a group of registers each connectable to
-said recording means, and means for connecting
in succession. each of said marked conductors to

one of said reg1sters for operatmg eeld recording

means..
15, In e telephone eystem in combmatlen W1Lh

clrcmts adapted to register calling line identifi-

cation and the number of charge units for an es-
tablished telephone connecuion by marking one

and only one conductor for each digit of the lme

1dent1ﬂcatlon and one and only one conductor
for the digit des1gnet1ng the number of charge

umte a recording circuit for making a pelmanent,

IEGDI‘d of the celhng line 1dent1ficatlon and said
_number of charge units comprising a plurellty
of recording magnets a group of registers each
of which designates a particular digit, circuits

completed from each of said registers when op-
erated for operating some of said magnets in

oombmatmne to record the dlglt eheractenzed by

| the opera,ted regleter and means for connecting
-s&ld marked. conductors in succession.to the ap-

prOprlate ones of sald reg1sters for opel ating seld
reglsters

- 16, In a telepnone system in combmatmn W1th
~ circuits adapted to register the digits of a calling
line number and the number of charge units for
an established telephone connection by marking
~one and only one conductor in each of a plurality

- of groups of conductors reserved for the several
digits of the calling line number and one and

only one conductor in a group of conductors re-
- served for the number of charge units, a record-

ing circuit for making a permanent, record of the

digits of said celhng line number and the number
of charge units comprising a group of relays for:
each of said groups of conductors a group of reg-
1eters operetlvely connectable to each of said

-groups of relays Whereby the marked conductor

in said group completes an operating.circuit for
one of said registers, a settable perforator adapt-

ed. to produce a punched tape in response to a
deﬂmte settmg, means for connecting said per-
| fora.tor to an operated reglster whereby a setting
of said perforator is produced in response to the

- 20
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erating each of sald groups of relays in succession
for connecting the associated group of conductors
to said group of registers whereby one of said
rEglsters is caused to be operated by the marked
conductor in the group of conductors, and means
for suceesswely connecting said perforatol to
each of said operated reglstele

17..In a telephone system, in eombmeuon W"lth
circuits adapted to register the digits of a called
line number and the number of charge units for
an estebllshed conneetlon by marking one and
only one conductor in each of a plurality of
groups. of conductors reserved for the several
dlglte of the calling line number and one and
only one conductor in a group of eenduetors re-
served for the number of charge units, a record-
ing cir cuit for making a permanent record of the
digits of said calling line number and the number

of charge units eomprlsmg a group of two relays

for each group of conductors to the contacts of
one of which 1eleys said. conductm.s are Ccon-

 nected, a group of ten digit registers connectable

25

-Wlth each of said group of conductors through

the contacts of each of the relays to which a par-

“ticular group of conductors is connected when

each of said relays is operated, whereby the
marked conductor in the group completes an op-

| eretlr.v-':r circuit for the register to which it is con-

35

40

45

60. a
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nected, a perforator comprising five recording
megnete and a punch magnet for producing a
punched tape, & group of conductorg connected

to each of said registers and means for complet~

ing a partial circuit path over each of said con-
ductors upon the operation of each of said regis-
ters, means for operating the first relay in a group
of two relays for connecting the associated group
of conductors to said group of digit registers and
for operating the register connected to the

marked conductor in the group, means responsive

to the operation of a register for connecting the
conductors thereof to the recording magnets ‘of
the perforator in the code combination required
to record the digit designated by the operated
regleter whereby said partial circuits are com-

pleted thr ough the recording magnets to operate

the same, means responsive to the operation of
said recording magnets for operating said punch

‘magnet, means responsive to the operation of said

punch magnet for operating the second relay in
group of two relays whereby said first relay is
released to disconnect one group of conductors

from said digit registers and the first relay of a

succeeding group of two relays is operated to con-

nect the associated group of conductors to said

group of digit registers for a register therein,
18. In a telephone system, in combination with
circuits adapted to register the digits of a called

‘line number and the number of charge units for

an established connection by marking one and
only one conductor in each of a plurality of
eroups of conductors reserved for the several
digits of the calling line number and one and only
one conductor in a group of conductors reserved

- for the number of charge units, a recording cir-

65
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cuit for making a permanent record of the digits
of said calling line number and the number of
charge units, comprising a group of two relays
for each group of conductors to the contacts of
one of which relays said conductors are con-
nected, a group of ten digit registers connectable

‘with each of said group of conductors through

the contacts of each of the relays to which a
pertx,euler group of conductors is connected when
each of said relays is operated, whereby the

_operated condition of said reg1ster means for OpP- 75 marked conductor in the group completes an op-.
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erating circuit for the register to which it is con-
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nected, a perforator comprising five recording

magnets and a punch magnet for producing a

punched tape, a group of conductors connected

to each of said registers and means for complet-
ing a partial circuit path over each of said con-
ductors upon the operation of each of said regis-

ters, means for operating the first relay in a

group of two relays for connecting the associated
group of conductors to said group of digit regis-
ters and for operating the register connected to
the marked conductor in the group, meéans re-
sponsive to the operation of a register for con-

necting the conductors thereof o the recording

magnets of the perforator in the code combina-

tion required to record the digit designated by

the operated register whereby said partial cir-
cults are completed through the recording mag-
nets to operate the same, means responsive to the
operation of sald recording magnets for operating
said punch magnet, means responsive to the op-
eration of said punch magnet for operating the
second relay in a group of two relays whereby

said first relay is released to disconnect one group

of conductors from sald digit registers and the
first relay of a succeeding group of two relays is
operated to connect the associated group of con-
ductors to said group of digit registers for oper-
ating a register therein, and means responsive to
the operation of all of said groups of two relays
for operating the recording magnets and the
punch magnet of said perforator for punching an
arbitrary designation on the tape following the
punching of the digit designating the number of
charge units,

19. In a telephone system adapted for the auto-

10
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demgnate the tens and umts d1g1ts reSpectlvely,'
of the calling line number.

21. In a telephone system adapted for the auto-
matic recording of connections including the
identification. of a calling line number and in
which the lines of the system are divided mte'
groups, a translating circuit for said lines com.-

prising a conductor for each line, a group of re-
‘lays for each line group and a common group of

relays for all lines, four groups of marking con-
ductors, means responsive to a line makine a
call applying a potential to the conductor as-

- sociated with the calling line for operating a, relay

25
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matic recording of connections inecluding the

identification of a calling line number and in
which the lines are divided into groups, a frans-

lating circuit for said lines comprising a group

40

of relays for each line group and a common group

of relays for all lines, means responsive to a line

making a call for operatmg a relay in the as- |
sociated line group to designate the thousands

and hundreds digits of the eallmg lme number,

in the associated relay group, means controlled
by said relay for marking a conductor in each of
two groups of said four groups of marking con-
ductors to designate the thousands and hundreds
digits, respectively, of said calling line number,
means controlled by said operated relay for oper-
ating the remaining relays in the relay group,

whereby the potential on said line conductor is

effective over one of said last operated relays to
operate a relay in the common group of relays,
and means jointly controlled by said first oper-

ated relay in the line relay group and said oper-

ated relay in the common relay group for mark-
ing a conductor in each of said remaining two
groups of four marking conductors for desig-
nating the tens and units dlglts respectively, of

the calling line number.

22. In a telephone system adapted for the auto-
matic recording of connections including the
identification of a calling line number and in
which the lines of the system are divided into
groups of twenty-five lineg each, a translating
circuit for said lines comprising a conductor for
each line, a group of five relays for each line
group and a commeon group of twenty-five relays
for all lines, four groups of marking conductors,
means responsive to a line making a call for ap-
plying a potential to the conductor associated
with the calling line for operating a relay in the
associated relay group, means controlled by said

- relay for marking a conductor in each of two

45

means for operating the remaining relays in the

line group, and means responsive over one of said
operated relays of the line group for operating
a relay in sald common group of relays for desig-

nating the tens and umts digits of the calling

line number.

groups of said four groups of marking conductors
to designate the thousands and hundreds digits,

- respectively, of said calling line number, means

60

20. In a telephone system adapted for the a,uto--- |

matic recording of connections including the
identification of a calling line number and in

which the lines of the system are divided into

groups, a translating circuit for said lines com-
prising a group of relays for each line group and
a common group of relays for all lines, four groups
of marking conductors, means responsive to a
line making a call for operating a relay in the
associated relay group to mark a conductor in
each of two groups of said four groups of con-

ductors to designate the thousands and hundreds.
, 68

digits, respectively, of the calling line number
means responsive to the operation of said relay

55
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for operating the remainder of the relays in said

Iine group of relays, means responsive to the
operation of one of said relays in said line group
of relays for operating a relay in said common
group of relays, and means jointly controlled by
the operated relay in the common group and
by the first operated relay in the line group for

- marking a conductor in each of the two remain-

ing- groups of said four groups of conductors to

70

controlled by said operated relay for operating
the remaining four relays in the iine relay group
whereby the potential on said line conductor is
effective over one of said four operated rela,ys to
operate a relay in said common group of rela,ys
and means jointly controlled by said first -oper-
ated relays and said common relay group for
marking a -conductor in each of said remaining
two groups of four marking conductors for desig-
nating the tens and units digits, respectively, of
the calling line number. | |

-23. In a measured service telephone -system
wherein a group of subscribers’ lines receive dif-
ferent classes of charge service in terms of charge
units for different connections, means for charg-
ing some of said lines ‘one charge unit for every
completed connection, means for ‘charging other
of said lines the prescribed charge unit rates for
calls to other zones, means for charging yet other
lines a flat rate for a preseribed number of com-
pleted connections, means for charging said other
lines: -one charge unit less than the prescribed
rate for a connection involving a rate of more
than one charge unit, and means for ma,kmg a
permanent record of the charges for the dlfferent
connections from all of said. lines. |

24. In g, measured service telephene system

75 whelem a group ‘of subscribers’ lines receive dif-
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: ferent classes of charge service in terms of charge'

units for different connections, means for extend-
ing connections from said lines, g, ehargmg switch

~ in said connection extending means, means for

operating said switch directly in response to the
called party answering on a completed call to a
called line, the number of times said switch is op-
erated being dependent upon the location of the

- called line and the class of service said calling line -

receives, and means for making a permanent rec-

2,402,700
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ord for each connection in which said connection

extending means are used of the number of times

said switch therem is operated for each connec-

tmn | -
- 25, In g measured service telephone system

~wherein a single group of subscribers’ lines re-

ceive different classes of charge service in terms

- of charge units for different connections, there

15

being both individual and two-party lines in said

group of lines, means for extending connections
from said lines, a charging switch in said con-
nection extending means including other means

for discriminating between which of the parties

of a two-party line initiates a call, means for op-
‘erating said switch directly upon the called party
answering on a completed call to a called line and
for operating said other means in the event that
a party of a two-party line has initiated a call,
- the number of times said switch is operated being
- dependent upon the location of the called line
and the class of service said calling line receives,
means for identifying the designation of the call-
ing line, and means for making a permanent rec-

20
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 rectly responsive to :the response of a called line

for operating said charging switch to engage a
particular one of said conductors in accordance
with the location of the called line, means con-
trolled over said engaged conductor for register-
ing the digital designation of said conductor and

-means for making a permanent receld of said

digital designation. |

27. In an automatic telephone system, a group
of subscribers’ lines, means for extending a con-
nection from one of said lines to a called line,
and a recording circuit for said lines operably

connectable to said connection extending means

comprising means for identifying said calling

line, means for registering the charge for said
connection directly upon the answer of the called

line, means for initiating the making of g per-
manent record of said calling line identity and
the charge for said connection pending the dura-
tion of said connection, and means for precluding
the seizure of said connection extending means
and said recording circuit operatively connected

 thereto by another calling line until said perma-

25

nent record is made. | |
28. In an automatic telephone system, a group
of subscribers’ lines, means for extending g con-

- nection from one of said lines to a called line,

30

and a recording circuit for said lines operably
connectable to said connection extending means
comprising means for identifying said calling line,

- means for registering the charge for said connec-

~ord for each connection of the calling line identi-

ty including the party line indication if said other

means has operated and the number of timesg

said charging switch has operated.

- 26. In a measured service telephone system, a

‘group of subscribers’ lines, means for extending
‘a connection from a ealling line in said group
to a called line, a charging switch in said con-
nection extending means, a plurality of conduc-
tors extending to said charging switch, means di-

35
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tion directly upon the answer of the called line,
means for initiating the making of a permanent
record of said calling line identity and the charge
for said connection pending the duration of said
connection, and means responsive to said calling
line restoring for rendering said connection ex-
tending means and said recording circuit oper-
ably connected thereto non-connectable to other
calling lines until said permanent record for said
calling line is made.
SAMUEL B, WILLIAMS.
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