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This invention relates to reperforator switching sys-
tems and more particularly to a system for the reception
of incoming messages from tie-line patrons through a
manual printer concentrator and automatically proc-
essing said messages in preparation for transmission into
a reperforator switching system.

In the present domestic switching system some 15 re-
perforator switching centers serve all areas of the United
States - for the transmission of public service telegraphic
communications, In this system the branch offices and
many tributary offices, manned by experienced personnel,

10

15

20

are equipped to transmit their outgoing traffic directly

into the reperforator switching systems. Such traffic may
be processed automatically and directly through the
switching systems without any manual repunching of the
messages, or any other manual effort, at the switching
centers. -

However, most of the tie-line circuits which terminate
in patrons’ offices and are manned by the patron’s per-
sonnel have heretofore been operated on a manual basis,
that is, with all outgoing traffic from the patron’s office
“being manually repunched at the central office before
introduction into the reperforator switching system. This
1s primarily because the so-called inflexible “top line” in-
formation which must form the forepart of each message
for its proper automatic handling was considered too
exacting in accuracy, and to constitute toco much extra
work to be delegated to the personnel of most customers.
- Basically, the top line must contain information for
- controlling the selective switching operations of the reper-
forator switching system, as well as pertinent accounting
information for revenue purposes. No deviation from
the prescnbed format for the selective switching informa-
~ tion is permissible, and the. accounting information must
be sufﬁmenﬂy complete to e:nable proper billing for the
sarvlce rendered.

- One of the objects of the present invention is to pro-
- vide a system wherein economies in operation may be
- effected by eliminating manual repunching of the mes-
_'sages received at a central office from a patron’s office

- and to reduce to a minimum the “top line” information

- supplied by the patron and the manual operations re-
quired by both the patron and central office operator.

Another object is to provide means at the central of-
fice for automatically supplying the top line information
required by the intra-office switching system.

A still further object is to provide such means for sup-
plying the top line information in association with the
concenirator equipment normally provided at the central
- office for lightly loaded patron’s tie-lines. .

Still another object is to produce a monitor page
printer record of each message received over a patron’s
tie-line, and including the added top lme information,
for checking and accountmg purposes.

A further object is to increase the speed of transmis-
sion through the central office of messages received over
patrons’ tie-lines.

- Other objects and advantages will hereinafter appear.

. In accordance with the present invention a plurality
of patrons’ tie-lines terminate in printer concentrator line
jacks at a central switching office. When the line patron
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desires to send a message, he sends a request (open line)
signal which lights a lamp at the concentrator jack turret.
The central office operator then inserts a cord circuit plug
in the patron’s line jack. This is the only operation re-
quired by the central office operator. The cord circuit
connects the line circuit to the line relay, thereby revers-
ing battery on the line via the line relay and thus start-
ing the patron’s printer motor, all in accordance with
standard concentrator operation practice.

The patron now sends the selection codes for the area
of destination of the message, followed by a letters space
code. The transmitting patron then awaits the insertion
at the central office of certain top line information, to be
described below, before proceeding with the message.

The cord circuit reads the space code from contacts
on the receiving reperforator and in response thereto the
cord circuit will seize equipment for generating the top
line information. The equipment then proceeds to gen-
erate and send both to the cord circuit printer-perforator
and to the patron the top line information including the
arca of origin of the message, the cord circuit identity,
the message sequence number, the tie-line identity, the
city of origin and the date and tlme, after which the top
line generator is released.

When the patron observes that this information has
been recorded on his printer, he proceeds to send the
message and the end-of-message disconnect codes. These
are recorded on the cord printer-perforator and when the
end-of-message is read on the printer-perforator contacts,
the cord circuit seizes a line feed signal generator which
sends an acknowledgment, that the message has been re-
ceived, consisting of eight line feed code combinations
and then releases.

Upon release of the line feed signal generator the cord
circuit initiates automatic metering out of the tape from
the printer-perforator and a timer starts to measure sec-
onds. If after a predetermined time, for instance 10 sec-
onds, the patron does not start a new message, the cord
circuit disconnects the tie-line and lights a disconnect
lamp at the turret. The operator then removes the cord
plug from the tie-line jack.

The tape from the printer-perforator is processed in
turn through an intra-office transmitter and a monitor
transmitter. The intra-office transmitter  effects the
transmission of the message over the central office reper-
forator switching system, which system per se forms no
part of the present invention. The monitor transmitter
idles tape under control of an idling step pulse while the

characters are read on associated control relays which

read for a character other than blanks, letters, line feeds
and carnage returns. When such other character is
sensed by the {ransmitter, the control relays disconnect
the transmitter step magnet from the idling step pulse
circuit and seize an idle monitor printer and associated
tape-to-page translator, and start transmission to the
monitor page printer. When the end-of-message code
signal is read, the transmitter is disconnected and returned
to 1ts normal condifion again permitting the tape to idle
through blanks, letters, line feeds and carriage returns.

The invention will best be understood by referencato
the accompanying drawings in which; - |

FIGS. 1, 2 and 3 comprise a 31mphﬁed schamatic cir-
cuit dlagram of a cord circuit receiving position and line
feed generator to illustrate the genenal circuit theory of the
invention;

FIGS. 4 to 19 when arranged as shown in FIG. 21,
show detail circuits of a system involving the present in-
vention, among which; |

FIGS. 4 to 7 show the patron’s equipment and the
central office cord circuit;

FIGS. 8 to 13 show the first or A section of the toP

line generator, among Whlch




| etc
o “The plunr and ]aek turret perm1ts any 1dle oord elreurt to
" be connected to any tie line.
 vides three conductor connections.
serves for the tie-line circuit, the ring R for the auto-

- counting purposes.

R PRC. . . AT
~ The patren in p]acmg a request to traasmrt epens the e
- -__.ﬁlme circuit momentarily, either by means of a line push .

_ button or by starting the prlnter motor, depressing ene of

N ~The. 7o
. short open releases a relay in the ceneentrater eontrela_ S
'~ CC-1.or CC-2, in series with the line at the central
| _efﬁce to release and lock itself rreleased
~lights the calling lamp CL in the jack turret for the re-

The eeutral eﬂice turret eperater an-

_ 3 .
| FIG 8 shows the A eeetlen cerd e1reu1t ﬁuder smteh
| and tape tie-up switch;

~~ FIG. 9 shows the A seetlen top lme transmrttlng relays_ |
-~ and aesoeiated distributor; |

FIG. 10 shows the A eeetlen prugram smteh

FIG. 11 shows the eharaeter code generating matrix;

- FIG. 12 shows the tie-line identification switch and
- assocaated relays

~ FIG. 13 shows the autematle numbermg aehme :
} FIGS 14 to 18 show the seeond section of the pro-
gram switch and associated relays among which;

FIG. 15 shows the B section tep-lme transmitting relays
and associated distributor; |

FIG. 16 shows the B seetmn pre gram smteh

FIG. 17 shows. the tu:ne and date program swrteh and
date switches; | |

FIG. 18 shows the trme swrtehes :
'FIG. 19 shows the 8 line feed geuerator
FIG. 20 shows the eemposrte a:t:range
‘2and3;and

eat of FIGS 1,

FIG. 21 shows the eempasue arrangement of FTGS 4 o

| rthreugh 19. :

‘Referring first te the schematle ahewmg of FIGS 1, 2
| _and 3, each patrens office, such as PO-1, PO-2, is pro-
 vided w1th a Teceiving printer and keybeard transmitter,

later. te be desenbed connected over the tie-lines TL-1,

TL-2, etc., to printer concentrator Jaeks J-1, J-2, ete.,

at the central office ]ack turret JT

manner. |

| At the central efﬁee a number of cerd e1reu1t reeervmg

| .pesmeus less. in mumber than the number of tie-lines is
‘provided. Each receiving position has a cord and plug P
- tert matrng at the jack turret together with the paeks J-1,

~ matic - tie-line. identification, as_ will appear and the

Iheld circuit.:

" The cord c1r-eu1t receivin g pesumu serves prrmarﬂy for

reeerdmg the. message from a top line generator and
from the customer in a form in which it )

printers.

in c-enventmna]

- _ may be resent to
the central O ﬁceswitching system* and to- 1:he pa ge rnomter .

2,993,473;_

"h-.l_'

i

- SWers the call by inserting a plug P of an idle cord cir-

| eurt receiving position into the jack.

10

- and the “space” character.

20

25

-This connection extends the line circuit over conductor

190, tongue and back contact of relay TLGC, conductor

11, tongue (a) and back contact of relay LFC, conductor
12 and winding of line relay LR to- negative battery, thus
through the eeutrel relays CC-1, etc., reversing the tie-
line petenual from positive to negatwe Positive po-

tential is used for standby and negative for operate.
Application of negative potential to the tie-line activates
a motor control polar relay at the patron’s office to start

the patron’s teleprinter motor in accordance with standard

- practice, as will later appear.
‘signals the patron that the central office connection is
15

“The startmg of the motor

completed whereupon he sends the area selection char-
acters for the geographical destination of the message
‘The destination- selection
characters are reperted by the line relay LR to the printer-
perforator PR and are recorded thereon. The succeeding
“space” character operates the space contact SC of the

- printer-perforator and thus, over back contact and left

tongue of relay TLGR, operates the space relay SR.
Relay SPC locks up threugh the back eentaet of relay

TLGR.

The tep llIlF' generater (FIG 2) 15 common to a]l cerd

circuit receiving positions and upon operatlen of relay

~ SPC the particular. cord circuit in use will seize the top

30

~cuit.

line generator. At tongue (b), relay SPC, over conductor
14 grounds one pelnt or level of the cord finder switch
CFS, which point is individual to the particular cord cir-
At tongue (¢), relay SPC over conductor 13,

. grounds the finder switch stepping magnet SM-1 and

35
Each plug and jack pro-
The tip connection T

- grounded. aleeve S for the eerd erreult receiving pesmeu_ 40

45

‘The cord curcult rrec:earlr,lg equlpruent eensmts essentlally

R _:ef a prmter-perforater PR for recording the message on -

an, -intra-office - transmitter IOT and a monitor 50
- TLR s in serres with- the w;lndmg ef a rnemtor top: line

a tape, an

. trausmltter MT through which the tape from the printer-

- perforator- passes successively. . The intra-office frans-

" mitter sends into the intra-office circuits JOC (FIG. 2) of

- the reperforator switching system,

~ office switching: circuits form no part of the present in-
‘vention, ‘being fully disclosed in U.S. Patents 2,575,329

- and 2,582,707, granted November 20, 1951 and January .-

| 15 1952 to Blanton et.al. and Light et al., respectively.
© The memtor transmitter MT is prewded to enable a

- ftyped page- copy of each message for servicing and ac-
This. transmitter works into one of a
~ group of page printers MP-1, MP-2, etc., all printers

~ being available to all tuan,smlttera mhreugh eentrel relays

- TCR, hue ﬁnder swrtches LFS and prmter eentrel relays
o the eharaeter keys aud then stoppmg the -motor.

spectwe t1e hne

Tts release :

_- either directly or

through line finder switches LIF. As stated, these intra- o
59 the top line momnitor : ‘top line printer TLMP so that ‘this o
~ printer ‘also copies the top line information supplied by

the top line generator, whereby a continuous tape record .

causes the switch to step to the grounded point. ‘When
this occurs, ground from relay SPC over conductor 14
energizes the mark relay MR-1, mterruptlng the steppmg
circuit. |

. Relay MR-1 locks up at tengue (a) and apphes ground
at tongue (). threugh level 2 of the rotary switch and

_eouductel 15 to operate relay TLGC, !thereby opening

the eouueetron between conductors 10 and 11 and extend-

ing the line circuit from conductor. 10 over conductor 16,

level 4:of switch CFS, conductor 17, marking contact M
of the top line generator line relay TLR, the armature

thereof, conductor 18, level 3 of the rotary switch and

conductor 11 through the winding of line relay LR, thus

-inserting: the contacts of the top line relay TLR n the tie-
- line circuit “whereby - operation. of the same by the top
line generator: transmits to the. central office printer-

perferater PR through relay LR and over the connected |
tie-line to the patron’s printer. The wmdmg of relay

:_TLD The grounded armature of relay MTLR is een-".

nected through the marking contact M of the relay to

- is ‘made of all top line messages in the order of thelr.

60 ‘connection to the top line generator.’

A typical top line for a message errgmatmg over. the
tie-line-having the designation TAC, at Detroit aud des-
tined fer the Syraeuse area may. be as fellews

| SY(Sp)DE(Sp)DEF(Fg) 001 (Lt) (LF)
85

WUX(Sp)TAC(Sp)DETROIT(Sp) N
“MICH(Fg)31(Sp) 1035(Lt)AME(Sa)

. The codes and uurnerals empleyed in the top lme in-
--fermauou have the fellowmg meanmgs S

SY—Syracuse (the reutlug eymbol fer the area ef destI-
nation) DU N
- (Sp)-—a spacing eode eombmatlen -

- DE—Detroit (the area of origin).

'75_

DEF—-—-—Detrmt cord e11eu1t—(the orlgmal awrtehmg ef--___ .
ﬁce and cord circuit 1deut1ty) |
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5
(Fg)—a figures shift code combination
001—message sequence number
(Lt)—a letters shift code combination
(LF)—-a line feed code combination
WUX—Western Union tie-line
TAC—tie-line identity
DETROIT MICH—<city of origin
31—day of month |
- 1035 AME—time and meridian, Eastern zone

In the above illustration the selection code SY (space)

is received from the patron. The remainder of the top
line is provided by the top line generator.
- In addition to the cord circuit finder switch CFS, re-
lays MTLR and TLR, distributor TLD and printer TLMP,
the top line generator includes a tie-line identification
switch TLIS and associated line identity start relay LIS;
a program switch PS to.direct and serialize in proper
order the different characters forming the top line in-
formation; a code generating matrix CM for converting
the programmized top line characters into the 5-unit
- teleprinter code; an automatic numbering machine ANM,
to number the messages sequentially in the order in which
the top line generator is connected; a time and date ma-
chine TDM to provide the time and date for each message
and a number of control relays, one only, the line identity
mark relay LIMA of which is shown in FIG. 2.

It is to be understood that the schematic diagrams of
FIGS. 1 and 2 are presented to illustrate the theory
only of the cord circuit and associated equipment and
for reasons of simplicity does not conform fully with
the actual circuit details shown in FIGS. 4 to 19.

Thus, with a cord circuit plugged up, the selection
- code (space) received from the patron on the printer-
perforator PR and with the top line generator cut in by
operation of finder switch CFS, the system is in condi-
tion to generate the top line information. At the instant
the mark relay MR-1 operated, with the finder switch
- in the connected cord circuit position, ground is applied
at tongue (c) of relay MR-1, the fifth level of switch
CFS, conductor 20, plug P, jack ring R and conductor 21
to operate the line identification relay LIS. Conductor

20 also marks a point on level 1 of the line identification

switch TLIS individual to the jack J-1 and hence to the
line TI-1. A high resistance 22 maintains the level] 1
point of switch TLIS substantially at ground potential.
Relay LIS grounds one terminal of the winding of step
magnet SM-2 of switch TLIS, the circuit being com-
pleted over conductor 23 and the contact (a) of relay
LIMA. When switch TLIS has stepped to this grounded

point, corresponding to tie-line TL—1, ground is extended

through the wiper of level 1 and conductor 24 to operate
relay LIMA, and thus interrupt the stepping circuit for
relay LIMA through its left winding, its tongue (5), and
stepping magnet SM-2 to ground. |

- Relay LIMA at contact (¢) applies ground to the solid
- ring R-2 of distributor TLD so that as brush B—2 rotates,
- it will once each revolution pulse the step magnet SM-3
~ of the program switch PS through a local segment LS of
ring R-4. At each such step the program switch com-
pletes a circuit to a selected character input of the matrix
network CM. |

The distributor Segmeﬁted ring _R—3 _has' a start seg-

ment, five code segments 1 to 5 connected to the five out-
put conductors OC of the matrix network, and a rest
segment connected to negative potential. The matrix
network has an input conductor IC corresponding to each
letter of the alphabet and printer functions, such as
~ carriage return, line feed and the like.  Certain of the
conductors are also used for numerical digits, all .of
- which will appear from the subsequent detailed descrip-
~ tion of the system. It is sufficient for the present to
know that when potential is applied to any input con-
- ductor, such as conductor A, the code combination cor-
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6

character code, will be set up on the outpuf donductors
OC and applied to the code segments 1 to 5 of the dis-
tributor for operation of the line and monitor relays
TLR and MTLR. | '-.

The first group (a) of contacts of the program switch
apply potential, via cable 22, in succession to the IC
conductors corresponding to the area of origin designa-
tion of the message, namely, in the example given
“DE(Sp)”; then the Detroit “F” cord circuit identifica-
tion codes, 1.e. “DEF(Fg).” All of these codes are fixed
and are obtained directly from the program switch, ex-
cept the cord circuit designation “F” which is obtained
from the setting of the cord circuit finder switch CFS, as
will appear from the detailed description of the system.

The next group (&) of contacts of switch PS, via cable
25 activate the automatic numbering machine ANM, to
in turn drive the matrix over cable 22, to generate codes
corresponding to the hundreds, tens and units digit of the
next sequential number for the message, namely, the
“001” of the illustration.

The next group of fixed characters, namely

“(Lt) (LEYWUX(Sp)T”

are obtained directly from points of the program switch,
not shown in FIG. 2. Following these contact group
(c) of switch PS apply potential through the selected
contacts of the top line identification switch TLIS to the
input conductors IC of matrix CM to generate the “AC”
characters of the “TAC” code group, comprising the
identification symbols for the particular tie-line.

In actual practice the program switch PS is composed
of two parts and following the generation of the tie-line
identification code “TAC” the first part releases so that
it may be available for use by another cord circuit, and
the second part continues to supply the top line informa-
tion. The second part of the program switch is provided
in duplicate so that one such second part will be avail-
able when the first part releases. This arrangement will
appear in the detailed description. However, for sim-
plification in the schematic drawing of FIGS. 1, 2 and 3
the single program switch PS is shown having a set of
contacts (d) for activating the time and date machine
TDM which m turn activates the matrix CM to supply
the time and date information, i.e., the | S

“31(Sp)1035(Lt) AME(Sp)”

of the illustration. | -
At the completion of the program switch cycle, ground
at level 1 of switch PS is applied by conductor 26, level

6 of switch CFS, and conductor 27 to operate relay
TLGR. This relay locks up at armature (g) and back

contact and armature (b) of disconnect relay DCR.
Relay TLGR, at tongue (b) opens the holding circuit for
the space relay SPC, which at tongue (c) uniocks the
mark relay MR-1 (FIG. 2) and at tongue (b) removes
ground from the stepping magnet SM-1 of the cord cir-
cuit finder switch CFS, thus releasing the top line genera-
tor and making it available to another cord circuit.

The release of the mark relay MR-1 removed the
ground at its tongue (b) from the top line generator
connect relay TLGC thus reestablishing the connection
from tie line TL-1 over conductors 10, 10g, released
armature of relay TLGC, conductor 11, and contacts of
relay LFC to the winding of the line relay LR, whereby
the line relay becomes responsive to signals originating at

- the patron’s keyboard for operation of the printer-per-

70

- responding to the grounded conductor, such as the A. 75

forator,

The completion of the top line on the patron’s printer
and the cessation of transmission from the top line gen-
erator is the signal to the patron’s operator to start send-
ing the menage by keyboard operation of his teleprinter.

~ The message, when completed is terminated by an end-

of-message disconnect signal consisting of two carriage
return codes. All of this transmission is recorded by the
| . . - S



| prtnter-perforator PR of the eonnected cord cu'cu:t re- .

‘ceiving position in tape form.
‘When - the end-of-message signal 'is recewed by the

“of close twice in succession: and, over conductor 28, oper-

N ate a relay chain CRRC terminating in a relay. Z—CR

- printer-perforator the carriage return contacts CR there- -

] |

The operation. of 2CR (1) completes at tongues (b) and '

(¢) the circuits for effecting a connection of the eight-

~ line feed generator LFG (FIG. 3) to the cord circuit
receiving equipment, (2) at tongue (d) effects advance-
ment of the message waiting indication MWI, one step,

o (3) causes the printer-perforator PR to feed out a meas-

‘ured length of blank tape as will later appear, and (4)
locks up over tongue (a) conductor 29 and tengue (d)
| of disconnect relay DCR. o

Tongue (b) of relay 2-—CR apphes ground over con-

| - '__ductor 30, winding of the 8 line feed start relay LFS
- and tongue (b) of the eight line generator mark relay

- LFM, to battery; and tongue (¢) of relay 2-CR applies

: ground over conduction 31 to one point of level 1 of the
__ _-8—-1111e feed generator finder switch LFFS, this point
- being individuai to the particular cord circuit in use.

In addition to the equrpment mentioned above, the 8-
line-feed generation includes a program switch LFPS

and a distributor LFD. Operation of start relay LFS

o prepares a circuit for the mark relay LFM from the

grounded point, level 1 of the finder switch LFFS, con-

ductor 32 to the right winding of the mark relay and

contact (¢) thereof to the made armature (a) of the

 start relay LFS. At tongue (b) the start relay com-

pletes the Steppin'g circuit for step magnet SM~4 of the
finder switch from ground at level 1 of the program

break contact and contact (¢). of mark relay LFM to

battery at tongue (a) of relay LES. The finder switch
steps until the grounded point of level 1 of the switch

20

2,998 478

8

feed generator and makes 1t avallabte fo another cord

circuit.

. The disconnect relay at tongue (b) als0 releases the
top line generator release relay TLGR. and at tongue
(c) apphee ground to a disconnect timer DLT to start
its timing cycle. At the end of the timing cycle, say
10 seconds, the tube DLT conducts, lighting the turret

disconnect lamp DL.  Removal of the plug from the

jack causes the. d1seomeet relay DCR to release and lamp
10 |

DL to extinguish.
If ‘the patron has. addltlonal messages, he may within
the timer interval-hold the cord circuit connection. ~The

first spacing pulse from the patron applies battery through

the space contact of the line relay LR over conductor
39 and prehmmary make contacts (&) of the dlsconneet
relay to release the relay and extinguish the light DL. -
As the tape is punched by the printer-perforator: PR,
the blank tape and carriage return characters ahead of
the telegram. hemg received are idled through the intra-
office transmitter 10T until the first character in- the
message . 18 reached . by the transmitter- prls The tape

 then stops until the message recording ‘is finished and -

25

-the message waiting indicator MW1 has been stepped

from its zero position by the end-of-message characters.
The output circuits from the intra-office transmitter
10T may be connected directly to the intra-office switch-

- ing circuits I0C or through line finders LF, as shown in

a0

FIG. 3. These intra-office circuits, as stated,. form no
part of the present invention, it being sufficient at this
point to state that with a completed message in the tape

and the transmitter IOT connected to an idle mtra-ofﬁce

~ switching circuit in accordance with the disclosure of

~switch LFPS and back contact of its step magnet SM-5; '
- this circuit extending through the winding of SM-4, its

35

‘is reached, whereupon the: mark relay LFM operates to

interrupt the stepping circuit.

- LFM to the - winding of the program  switch stepping
magnet SM-5.. Tt will be understood that the brushes
~of the distributor are eontmuously rotating and on each

:revolutlon thereof the program smtch wﬂl be advaneed"

one- step

o - The mark relay LFM at tongue (e) applles ground over'
_--;-couductor 33, the selected point, level 2 of the finder
~ . switch and oonductor 34 to the wmdmg of line feed
B connect relay LFC. Thts relay disconnects . the tie-line
~ from the cord circuit line relay, at tongue (a), and con-.
o tongue (¢) of
 relay LFC, conductor 35, selcted point, level 3 of the
. finder swrteh and conductor 36, to the solid rmg R-1 of
When the program switch is eteoped
 from its normal position of -rest, markmg battery is ap-
__-_-phed at level 2 thereof, to the rest and second segment

nects:. the _____ tie-line from conductor 11,

the distributor.”

| -~ of ring- R-3 of the drstnbutor to set up a line feed code =
S combination thereon.
| ‘over the circuit just ‘traced. Thus,

'This " is repeated to the tle—hne
__ as the program
_ewrtch steps through a cycle of eight steps elght line

 feed characters will be transmitted to the patron’s page

printer causing the printer to feed out- eight lines of

 blank paper sufficient to enable the message to be sev- -_

'.j ered. from- the continuous" web fed through the printer.

o - The operation of the
- mark: relay connects the stepping segment SS of the ring
- R—4 of the distributor LFD, through tongue (d) of relay -

‘and sent-to its proper destination.

this aforesaid Blanton et al. patent and Light et al.

patent the message will be read out of the transmitter
Since messages Orig-
inating from.the lines in the manner here set forth are
not: necessarﬂy taken in the intra-office switching system
in the order in which the top lines are generated, no com-

. parison of ‘the cord circuit designation letter or meesage
40

number is ‘made by the standard message sequenee in-

: 'dteators of .the intra-office’ system.

The top. line readbaek for - comparlson ousposes would_._'

in the example: given consist-of DE (Space) DEF (Figs.)
001 -(Ltrs). (line feed).
45 pared except the: variable characters, namely “F” (cord
~circuit - identification) = and - “001"-

All of these characters are com-

(message. rmmbel ).

These characrters are. counted but not compared. -

B0
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With the general plan of operation of the system as

| descrlbed above in mind, a detailed desorlptlon of the
system by reference to FIGS 4 to 19 W111 be gwen

Pazrons eqmpment _' |

Referrmg next to FIG 4 the eqmpment at.a patron S
oﬂiee PO-1 includes a pafre printer, represented by the
printer winding PW, a keyboard transmitter, represented
by the contacts KBC a drive -motor PM, a line switch

1S and a polar motor control relay MCR. - The line cir-
" cuit extends from ground, through relay MCR, contacts.
KBC, winding PW and switch LS to the t1e-11ne TL-1,
and thence to the eentral of.'ﬁce where it terminates in
“the control. circuits. CC-1, the circuit- ‘there. extending

~ through contact (a) of relay B and winding of relay A,

65

. It also. serves as an acknowledgment that the meesage :

o ,_has been received at the central office. |
At the end of its cycle the. program swrteh apphes*

' :ground at its level 3, conductor 37, selected- pomt level

4 of the finder. smtch and conductor 38 to the winding

70

“tor.

to positive battery. “This positive battery is the normal -
‘at rest. potentlal on the line and holds polar relay MCR

at the patron’s office on its right contact with motor M

deenergized. ‘When negatwe operatmg battery is apphed

to the hne relay MCR aots to energme the prmter mo-

When the patrons operator has a message to trans-

| mlt he depresses key LS to momentarily open- the line.

At the central office this open. condition releases relay A,

of the disconnect relay DCR. Operation of relay DCR

SR 'releases the line feed connect relay LFC and the 2-CR =
P _;--relay Release of the 2—CR pelay releases the 8-11ne-:-__

 which at tongue (a) ‘energizes the call Jlamp CL and at '
- tongue () . shunts out the wmdmg of relay A, so that

-

lamp CL remams energlzed The e1re111ts CC-1 are 1den- |
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tical with: those showa in Blanton U.S. Patent No. 1, 880
723, 1ssued October 4 1932.

- Cord cm:uzr

The central office operator, observing the calling lamp
CL, plugs an idle cord circuit plug P into the calling
jack J—1, thus extending the tie-line circuit through the
tip T of the jack J-1, conductor 4¢, left tongue and
back contact of false dlseonnect relay FDAR, tongue
- (c¢) of conductor seize relay E, back contact and tongue
(b) of timer disconnect relay TDCO, to one point of the
right level (A) of allotter switch AS 'The purpose of
the allotter switch is to prevent two cord circuits from
being simultaneously connected to a tie-line at different
turret positions. It has two levels A and B, each cord
circuit having an individual position on each level. The
wipers continuously rotate and when they engage the con-
tact individual to the particular cord circuit which is con-
nected to the tie-line, the positive potential from the
control circuits CC~1 is extended to the grid of a nor-
mally blocked tube AT, to momentarily allow the same
to discharge through the corresponding point of level B
of the allotter switch and left winding of relay D, to
operate the same. Relay D locks up from battery at
tongue (a) of relay TDCO, winding of relay E, right

2,008,478
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holding winding of relay D, its contacts and conductor

41 to the grounded sleeve S of jack J-1.

With cord seize relay E operated the tie-line circuit is
extended from conductor 4¢ and left tongue of relay
FDAR through the made tongue (b) of relay E, conduc-
tor 42, contact (a) of the eight line feed connect relay
SLFC, lead 1 of cable C-1 and (FIG. 5) through the
back contact and tongue (a) of printer cut-off relay
PPCO, conductor 5¢, the winding of the line relay LR
and thence to negative battery. This negative battery
when applied to the control circuits CC-1 (FIG. 4) op-
erates the C relay thereof, which in furn operates relay
B to remove positive battery from the line. Operation
of relay B also reoperates relay A to extinguish the call
lamp CL and light busy signal lamp BS. The negative
battery 1s thus extended to the patron’s office to operate

the pola,r relay MCR to start the patron’s printer motor.
This is a signal to the patron that the cord connection

- has been completed and that keyboard transmission may
commence.

Busy tie- lme —]f the operator has mistakenly plugged
‘up a tie-line busy through another turret, the lack of
positive battery at the control circuits CC~1 would not
have caused allotter tube AT to fire and relays D and
E of the cord circuit would not have operated. Also the
cord circuit busy lamp CBL would be 1it from negative
battery from the busy cord circuit through the jack tip
T, conductor 40, tongue (c) and back centact of relay
E to the lamp CBL.

However, assuming the tie-line not to be busy, relay E '

operates as descnbed and in addition to applying negative
- battery to the line, it removes a dummy load resistor DLR
at its contact (a) which heretofore completed a circuit
through the winding of line relay LR to hold it on its
marking contact. Relay E also operates operate lamp OL
- from battery at the lamp, tongue (d) of relay ESLF, made
tongue (g) of relay E, conductor 83, tongue (b) and back
contact ef relay B-2 (FIG 7) and ﬂasher contacts FC to
ground. |

False call timer~—~Relay-B allse removes ground frem
the starting anode of the timer tube FCTT of the false
call timer FCT (FIG. 6) over lead 2 of cable C-1, and
tongue (f) of relay E (FIG. 4). If no characters are
sent by the patron within 20 seconds, the false call timer
tube will fire to operate relay TDCO (FI1G. 4) from posi-

tive battery through the relay winding, lead 3 of cable
- C-1 and tube FCTT to ground. Relay TDCO, if so op-
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erated (1) locks at its armature (c¢) and sleeve S of the

jack J-1; (2) opens at tongue (b) the circuit to the allotter
AS; (3) at tongue (a) removes battery from relays D and

10

E, effecting their release to disconnect the patron; and (4)
at tongue (d) operates the disconnect lamp DL, thus sig-
naling the turret operator to remove the jack.

Character identification relays—Normally the cus-
tomer will begin sending within this 20 second interval
and the first received character will operate the “bail”
contact BL of the printer-perforator PR (FIG. 5) com-
pleting a circuit from ground through the conductor 51,
tongue (d) and back contact of relay B-2 (FIG. 7) to
the winding of bail relay B-1, Relay B-1 operates and
prepares a circuit at its tongue for the winding of relay
B-2, conductor 70, made tongue (e) of relay E (FIG. 4)
and back contact and tongue () of relay ESLF to ground.
At the end of the bail operation the bail contacts BL open
and current through the winding of relay B-1 will flow
through the left winding of B-2 to operate the same.
Relay B-2 at armature (b) changes the operating lamp
OL from a flashing to a steady state; at tongue (a) it com-
pletes a circuit from the spacing contacts SP of the
printer perforator over conductor 52 and tongue (a) of
relay B-2 to the right winding of space relay SPC; at
tongue (c) of relay B-2 ground is reapplied via lead 4 of
cable C-1, tongue (¢) of relay E8LF and lead 2 of cable
C-1, to the timing tube FCTT, to discontinue the timing
operation thereof; and at tongue (e) of relay B-2 nega-
tive battery is removed, via lead 5 of cable C-1, and
hence from the starting anode of the message incomplete
timer tube MITT (FIG. 6) and the starting anode cir-
cuit 1s extended by the front contact and tongue (e) of
the B-2 relay, over lead 6 of cable C-1, back contact and
tongue (a) of the message incomplete relay MIT-1 (FIG.
5) and thence by tongue (c¢) of relay TF-A, conductor
33, lower tongue of tape feedout switch TFO (FIG. 6)
and conductor 60 to ground at the line signal lamp LSL
(FIG. 5). A parallel connection to the spacing contact
S of line relay LR prevents the timer tube MITT from
operating during message transmission, but should no
signals be sent for a predetermined period, say 90 seconds,
the relay armature will remain on its marking contact M
and tube MITT will fire to operate lamp MIL, as will
later appear.

As previously stated the first two characters sent by
the patron will be the area of destination code, such as
“SY” for Syracuse, followed by a “space” signal. These
codes are received on the cord circuit line relay LR (FIG.
5) and repeated from the marking contact thereof to the
winding PPW of the cord circuit printer-perforator PR.

Top-line generator (first half)

As previously indicated, the top line generator is com-
posed of two sections, the first of which generates the
fore part of the top line, i.e., in the example through the
tie-line identity group “ZGH.” The remaining portion,
starting with the city of origin, is generated in the second
section of the generator. Since normally the second por-
tion is longer than the first, the second part is provided
1n duplicate so that one of the duplicate parts will always
be available when the first section completes its cycle.
The first section includes the cord circuit finder switch
CFS-A and associated equipment shown in FIGS. 8 to 13:
one unit of the second section includes the cord circuit
finder switch CFS-B and associated equipment, shown in
FIGS. 14 to 18. The duplicate unit of the second part
includes a finder switch CFS-C and associated equip-
ment shown diagrammatically on the lower half of FIG.
15.

When the “space” character is received on the printer-
perforator (FIG. 9) the space contacts SP thereof are
closed to cut in the top line generator. For this purpose
ground at the space contacts SP is extended by conductor
52, and thence (FIG. 7) through the made tongue (a)
of relay B-2 to the right winding of the character space
relay SPC., SPC locks up through its right armature,

75 conductor 71, back contact and armature (b) of relay
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| UR thence through conductor 72 terld baek eonteet end:

left tongue of relay CR-2A to ground.

. Cord circuit finder switch.—The Spece l‘elay SPC ap- .
plies ground over its tongue. (b)-and lead 7 of cable. C-1,

~ which: (FIGS. 4.and 9) becomes conductor J -of cable
(-2, extending (FIG. 8) to one point of level A of the
cord circuit finder switch. CFS-A, on which each cord

~ circuit has an individual point.

The ground is extended

from the level A wiper and right winding of the cord |

circuit mark relay CSAM and contact (a) thereof to

- battery, thus preparing relay CSAM to operate when
- switch CSF-A steps to the grounded point.

“The space relay SPC (FIG. 7) also. grounds Jead 8

- of cable C-1, which extends (FIGS. 4 and 9) via conduc-
~ tor 44 and tongue (b) of the PAC-2 relay and continues
by conductor 99, through. back contact and tongue (f)

- of mark relay CSAM (FIG. 8) contacts of the stepping

~ magnet SM-1A, its winding and contact (a) of relay
- CSAM to battery, causing- switch CFS-A- to step until
its contact (1eve1 A), which was grounded by conductor

10
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7, as described, is reached. When. this occurs mark relay

- CSAM operates through its low resistance right coil,

which shunts the step magnet and interrupts the stepping -

 circuit. ‘Relay CSAM locks up through its high resistance
- left coil, tongue (b) and grounded pomt of level A of the

- ﬁnder :switch.

~ Top line timer. ——Reley CSAM at 1ts tongue (g) re-
moves: ground normally extending over conductor 80a to

the starting anode of a top line timer tube TLTA (FIG..

14) and applies this ground over. conductor 805 to the

L cathode of the tube so that it will operate through relay
TLT to light a trouble lamp TLL, if the first half of the -

top line is not completed and relay CSAM released mthln
- a predetermined time, as 5 seconds, -
- Relay CSAM at its tongue (e) prepares a e1reu1t over

' conductor 81 for later operation of the tape tie-up’ relay
- TTP1, and the consequent operatron of relay TTP2 and
‘tape tie-up counting. sw1teh TTS. At tongue (d) relay

- CSAM applies ground over conductor 82 to the tongtte
(H) of reley PAC-1 for later use.: SO

- Tieline 1demrﬁecrfzon swrtch Lo
| Relay CSAM at its ton glie (c) epplres ground through

N .' the E level of finder switch CFS-A, conductor E of cable

: C-2. and thence from conductor B (FIG. 9) over con-

o -;_I"ductm 91, made contact (d)-of seize relay E (FI1G, 4),
conductor. 45, ring R of the jack and plug, conductor 46

- (FIGS. 7 and 12) and through one of the high resistance

o 'ﬁ - _1solat1nfr resistors 22 to the winding of the line identifica
- tion start relay LIS, to operate the same.

Conductor
46 also grounds a pomt of the tre-hne 1dent1ﬁeatron switch

TLIS; which has one point on erther level A or B 111d1—

'Vldual to each tie-line jack. -

-+ The operatron of relay LIS oompletes the steppmg 01r-'
L curt for step magnet SM-2, from ground at the made

-~ tongue of relay LIS, its contacts, winding of SM-=2, con-

| ductor 120, contacts (cr) of hne identification merk re-
lays LIMB and LIMA in series, to battery. - ‘Switch TLIS

thus steps until 1its- grounded pomt at level A'is ‘reached,

. whereup on mark relay LIMA operates to interrupt the

. stepping operation. |

- from the grounded point, level A, of s*mteh TLIS, left -
 “winding of LIMA, conductors 121, 120 and contacts (a)

- of relays LIMB and LIMA in series.

The circuit: for relay LIMA extends

‘Relay LIMA locks

_--”'through its right wmdmg, its- tongue ( 1), conduetor E of
- cable C-3, conductor E of cable C-3. (FIG. 10). and

from conductor E. of cable C—4 (FIG 8) to eonduetor :

‘83 and armature (c¢) of relay CSAM to ground. Had

~ the tie-line been-associated with level B of switch TLIS,

~in place of level A, relay LIMB would have operated in

R :-plaoe of LIMA, in a similar: mannper.
" Thus, it will be noted that: operatron of the epaee relay'
R SPC on teceipt of the space character caused the cord
~ _circuit ﬁrder switch to- step to a pointcorresponding to the
St pertlcular cord e1rcu1t in use end thle ﬁnder smteh in

25
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turn initiated operation of the tie-line identification switch
TLIS to step to a point individual to the tie-line in use.

Through these two switches top line information concern-
ing the identity of both the cord circuit and the tie line

into- whreh the eord erreurt 15 plugg ed may be obtamed

Program .rwrtch

| The operatwn of relay LIMA or LIMB (FIG. 12)
completes a circuit to operate the program A connect re-
lay PAC-1 (FIG. 9), this circuit extending from battery
through the winding of PAC-1, conductor 91, lead N of
cable C-3 (FIG. 10) and thence from the cable (FIG.
12) by conductor N, through the right make contact
of relay LIMA. or LIMB to conductor T of cable C-3,
and. from the cable (FIG. 10) and by conductor 100,
back contact and tongue (b) of relay PAON, and con-
ductor 101, to the normal point, level B of tape tie-up

rotary smtch TIS (FIG. 8) to ground., Relay PAC-1

operates and locks up, the locking ground extending
from conductor 100 (FIG. 10) to conductor 1004 and
made tongue (b) of relay PAC-1 to ground.

The operation of relay PAC-1 connects the t1e-11r1e
through the contacts of the top line transmitting relay

TLR and the winding of the cord circuit line relay LR

so that any operation of reley TLR will effect operation

~ of both the petrons prrnter and the oord circuit prmter- |
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perforator

~Starting thh the. line ]ack J--—1 (FIG. 4) this circuit ex-—_

‘tends from the tip P, conductor 40, left tongue of relay

FDAR, made tongue (b) of relay E conductor 42, con-

tacts (a) of relay SLFC, conductor G of cable C-2 (FIG
'9), selected point of level C of cord finder switch CFS-A.
(FIG. 8), conductor G of cable C-4 (FIG. 9), made
tongue (e) of relay PAC—~1 tongue (g) and back con-
tact of relay PAC-2, the armature and marking contact

M of top line transmitting relay TLR, conductor H of
cable C-4, level B of cord finder switch CFS-A, con-

~ductor H' of cable C-2, conductor 84 (FIG. 5) end eon—

- ductor 50 to the wmdmg of line relay LR.

“The operetron of PAC-1 also completes the erremt
prewously traced from ground to tongue (a) of the relay

“and continuing from the made contact thereof, conductor

 F of cable.C-4, the D level wiper of finder switch CFS-A,
~F conductor of cable C-2, conductor 85 and (FIG. 5 y

45
~ tery.

right . Wmdrng of relay PPCO in the cord circuit, to bat-
‘Relay PPCO operates and locks at its right tongue..

At tongue (a) it opens a short across conductors G and

50

H of cable C-2 to allow the top line generator to send

to the cord circuit. At tongue (b) relay PPCO epplles |

J ground over lead L of cable C-2 for later use.

The operation of relay PAC-1 also prepares a holdmg

| :__ground at tongue (d) and conduetor 92 for relay PAC—Z .
- when operated.

55 ¢

“The wmdrnfr of ..the top lme transmrttmg relay TLR
(FIG 9) is in series with the winding of the top line

~monitor relay TMR and normally both relays are held on
- their marking contacts by a circuit extending over -con-
tacts (g) of relay PAC-1 (when deenergized) to bettery

60
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at the rest segment R of ring R-3 of the distributor

TLDA., With rela,y PAC-1 operated this connection is
 opened at contacts (g) of the relay but battery is retained

on the transmrttrng relay windings by a circuit extending

through tongue (%) of relay PAC-1, conductor 93 and
-the norrnal eontaot N level A (FIG 10) of program

| of the dlstrrbutor rrng R-3.

‘The solid Ting R-1 of drstrrhutor TLDA is also eon—'

'nected to the wrndrng of top line relays TLR and TMR

by- conductor 94, so that when the program switch is

,stepped off its normel contacts the relays TLR and TMR

- will epeat the signals set up on the segmented ring R-3.

~ The stepping circuit for the program switch PSA 1s also

> 'completed by operation of the PAC-1 relay. This circuit
- extends from the probe segment PS of ring R--4 of dis-

75 tnbutor TLDA Whrch segment IS grounded once: eeeh
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revolution through ring R-2, thence through tongue ( f)
- of relay PAC-1, and by way ef conductor 95 to the wiper
of level B of the program switch PSA, the strapped con-
tacts thereof and conductor 103 to the stepping magnet
SM-3, so that this switch steps once for each revolution
of the distributor TLDA.

At the start of the connections, as PAC-1 operates, the
wiper of the program switch is on its normal (26th)
point. - The brushes of distributor TLDA are constantly
rotating and the first passage of distributor brush B-2
over probe segment PS, steps the program switch to its
Ist point (1) removing battery, at level A of the switch,
from the transmitting relays TLR and TMR, and com-
pleting a circuit from positive battery at the wiper, level
~E, of the program switch, and point 1 thereof to one
‘conductor (D in the example given) of the matrix cable
C-35, to set up the first top line character in the matrix
code generator (FIG. 11) later to be described. For
Detroit the first five characters transmitted are “DE
(space) DE” and the first five studs of the E level are
wired to the corresponding inputs of the matrix.

Selection of part 2 of top line generator

At the time switch PSA steps off its normal points
relay PAON operates by closure of the off-normal con-
tacts ON of the program switch. Relay PAON at tongue
‘(a) applies ground by conductor 104 and conductor 13
of cable C-6 (FIG. 16) to tongue (a) of relay CSSB
(FIG. 14). This ground also extends to arm 2 of the
~ busy switch BSB, thence by conductor 12 of cable C—-6
and (FIG, 16) off-normal tongue (a) of program switch
PSB, conductor 160 (FIG.17), wiper B of time and date
program switch TDP-B, its normal point, conductor
1 of cable C-6, thence (FIG. 14) to tongue (b) of relay
CSBM to winding of relay CSSB (FIG. 15), conductor
140, winding of relay POGB, conductor 150 to tongue
of relay CSSC and conductor 151 (FIG. 14) to battery.
This constitutes an answer-next circuit so that if the B
second section is not in the normal or idle condition,
the circuit is connected to the busy switch BSC (FIG.
14) and to a similar circuit in the second unit of the
second half of the top line generator, later to be de-
scribed. Relays CSSB and POGB operate in series and
CSSB locks up over the tongue (g) to which ground

was applied at relay PAON, as described. Relay CSSB

- at tongue (e) opens the corresponding circuit to relays
“CSSC and POGC of the second or C unit of the secend
half of the top line generator.

Relay CSSB closes tongue (b), applym greund to
‘the stepping magnet SM-B of the cord finder switch
CES-B, associated with unit B of section two of the
top line generator to start the same step, and at tongue
(¢) it applies ground over conductor 141 to wiper G
of switch CFS-A (FIG. 8), its selected point and con-
ductor 86 to the corresponding pemt of level A of finder
switch CFS-B (FI1G. 14), the wiper of which extends
to the right winding of mark relay CSBM. When
CES5-B reaches its selected point, the siepping battery is
shorted and mark relay CSBM operates to st0p the
steppmg operation.

Relay POGB (FIG. 15 ) which operated in series with
CSSB completes a circuit from ground at tongue (e)
- of the operated tie-line identification relay, as LIMA
(FIG. 12), wiper E of switch TLIS, one of the conduc-
- tors 1, 2, to X of cable C-7, depending on the operaied
position of the switch, and by way of cable C-7 to the

contacts of relay POGB (FIG. 15), thence by one of the
conductors 1, 2, to X of cable C-8, to the winding of
one of the relays PO-1 and PO-2 to PO-X (FIG. 16)
~and to battery. There is one relay PO-1 to PO-X for

each city of origin of the message, selected as indicated
by the above circuit, from the setting of the tie-line iden-
_tiﬁcation switch. In the example being traced herein,
~this is assumed to be Detroit, Michigan, and under this

. assumptlon relay PO—l will be operated and locked
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threugh its tongue (a) to conductor 2 of cable C-9 and

(FIG. 14) tongue (b) of relay TF, to ground.

The operation of cord finder switch CFS-B, relays
CSBM, CSSB, POGB and PO-1 take place in a fraction
of a second after operation of reiay PAON, during
which time program switch PSA continues to step to
set-up in turn the first five characters of the top line
information, namely “DE(space) DE” through the matrix
code generator of FIG. 11.

Matrix code generator

Referring now to FIG. 11 a matrix is shown for gen-
erating permutation code signals from points on a single
level of a number of rotary switches employed in the
system, as for instance, the program switches, cord finder
switch CFS-A, the tie-line identification switch TLIS,
the automatic numbering machine switches and the time
This matrix consists of 31 horizon-
tal conductors, one for each letter of the alphabet, and
each of the printer functions, letters shift, figures shift,
carriage return, line feed and letters space, these hori-
zontal conductors being so marked. Certain of these
borizontal conductors serve in generating the numerical
codes 0 to 9, as indicated. A group of 5 vertical code con-
ductors V-1 to V-5, corresponding to each of the pulses
of the five-unit code, are provided, with gas filled, cold
cathode glow discharge tubes (neon lamps) NE con-
nected between the vertical and horizontal conductors in
coded arrangement. Thus the top or “Ltrs” code hori-
zontal conductor is connected through the tubes NE
to each vertical code conductor V-1 to V-5 in accordance
with the letters shift code (pulses 1 to 5 marking), the
letter “K” code conductor is connected to code conduc-
tors V-1 to V-4 (pulses 1 to 4 marking), the “T” code
(also digit 5) conductor is connected to code conductor
V-§ (fifth pulse only marking), and so on for each letter
and printer function. | |

The horizontal or input conductors are combined in
cables C-5, C-5A and C-5B extending respectively to the
program switch PSA (FIG. 10), the line identification
switch TLIS (FIG. 12) and the automatic numbering
machine ANM (FIG. 13), all of which may set up pre-
determined codes through the matrix, as will appear.
The vertical or output conductors V-1 to V-5 are com-
bined in cable C~10 and terminate (FIG. 10) at negative
battery through individual resistors R—1 and a common
resistor R—2. The positive voltage applied to all hori-
zontal or input conductors is derived from the voltage
divider VD connected to the wiper of level E of the pro-
gram switch PSA (FIG. 10). -

‘The lamps NE conduct equally well in either direction
but leakage to an unmarked output conductor is pre-
vented by properly choosing the input and output volt-
ages. The neon lamps NE break down and conduct
when a potential of 70-75 volts is applied across them.
The input conductor must be energized with at least this
voltage to obtain any output. The output voltage is
the input voltage less the 60-volt lamp drop. Any leak-
age path to an unmarked output conductor must include

~ at least two lamps in series and the output voltage on the
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marked output conductor must be at least 140 to 150
volts to break down the lamps in a potential leakage
path. Thus by keeping the output voltage below 140
volts no leakage will occur. This permits an input
voltage of from 75 to 200 volis to be applied to the input
conductor. Thus when any input conductor is ener-
gized the neon lamps connected thereto will be energized
and rTemain energized until the petentlal is removed
therefrom.

Each output conductor V-1 to V—S 1s connected (FIG.
10) through an individual resistor R-3 to the starting
anode of one of the cold cathode, starter anode type
amplifying tubes A-1 to A-5, in such manner that a
positive potential is preduced at the starting anode of
each tube when current flows in the associated resistance

R~1. The anode cathode circuit of the tubes A~1 to A~5




o - the central office printer perforator. .

" shown in FIG. 13.
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~are conneeted between negative battery and (by cable- |

' '_'_'.”O--ll) to the segments 1 to 5 of ring R-3 of distributor
“TLDA, the circuit ‘continuing: from. solid R-1 and con-

ductor 94 to the winding of transmitting relays TLR and-

~ TMR, in series, to ground. Thus when a neon lamp con-.
.. nected to any output conductor in the. matrix is operated .
it conditions the associated tube A-1 to A-S to operate .

when the output circuit therethrough is grounded by

- passage of the distributor brush B-1 over the ‘associated
| 10

'segments 1 to 5 of ring R-3. |
Genemtzon of top lrne s:gnalr (ﬁrst half)

Returmng now to the operation of the program smtch
PSA (FIG. 10) 1t will be recalled that following opera-

‘tion of the PAC-1 relay (FIG. 9), the passage of brush.
B2 of distributor TLDA over probe segments PS stepped |

swrtch PSA onto its No. 1 point and, at level E, this
applied positive battery to conductor-D of cable C-5 It

15
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five Ievele heretofore required for set ing up such codes..
A detarled descrrptron of the numbering machine will be .
given Rereinafter, but for the present the description
will be limited to tracing the circuits, through the top level

of each switch for marking the matrix to generate the =
hundreds te*ts and umts d1g1t of the mstant message
number. |

Again assu 1ing  the program switch PSA to have :

| stepped onto points 8, 9, 10 to energlze corrduetors H,

T and U of cable C-12" (FIG 13) in succession, in the
.posrtton of the switches shown, the circuit over the H con-
ductor is completed through the hundreds digit switch
HS, level C wiper, point 1 (zero digit), conductor 0 of”

cable C-5B, the P-0 ‘Thorizontal conductor of the matrix,

the neon lamps and vertical conductors V-2, V-3 and
V-5, to set up the zero code. Likewise the circuit from.

‘the tens conductor T is oompleted through point 1, level

D of the tens digit'switch TS to repeat the zero code and’

will also be recalled that in the example given of a typloal )

~ top line of information, the first few characters consisted

of “DE( spaee)DEF(Flg)” designating Detroit as the area.

“is ‘thus connected to the D conduetor of cable C-5§ to

 effect generation of the D code through the matrix.
~ Points 2 to 5 of the E level of the switch are: similarly
connected | respectrvely to the E (spaoe) D and E con-

- ductors of cable C-5.

 With conductor D of: eable C-—S at the proper posrtwe._"
- potential, neon lamps NE connected to vertical output
" conductor V-1 and V-4 will be energized. As the dis-

tributor brush B-1 en gages segments. 1. and 4 of ring .

R-3, in the next revolution tube A-1 and A4 will.
break down and relays TLR and TMR will be operated

to transmit the D character (pulses 11 and 4-

- narking)-
~ over circuits previously traced to both the patrott s printer

and the cord circuit pnnter-—perforator PR. At the end.

- of origin of the message and the cord circuit in use as the
Detroit cord circuit F. The No. 1 point of switch PSA -

25 |
~ applied over conductor S of cable C-12 and (FIG. 13)
to the step magnet SM-U of the units switch to step

35

-~ of this revolution probe pulse PS is again. engaged to step -

“the program switch PSA to point 2, to apply potential to -

. the E input conductor of the matrix and generates a code 4

~ (Ist pulse marking) for transmission to the patron-and

In this. way .the

';'“DE(spftee)DE” group of code. signals is generated di-

 matrix CM~A, and transmitted over the. dlstrtbutor The.

- rectly from the points of level G of switch PSA and:

in use; as represented by- the position of the cord circuit .

eerrerate the F. character code. .

1t will be understood of g5

o COUrse that each point. of level F of the line finder: switch.

R finder: ew1teh CFS-A. Consequently. when the- program_
PR :'--i;,.smtch PSA eteps to its 6th point, battery at level E there- ¢
o ofis applied over conductor LF of cable C-4, and. (FIG .
. 8), through the selected point, level F of the cord:cir-. -
© - cuit finder switch CFS-A, conductor LF of cable.C-2,
.~ and back (FIG. 10) to oondwotor F of oable C-5,to thus

- is  connected to a different eonduotor of cable C—S {0

T ransmrsszon from aatomatzc numbermg machme

Swrtoh PSA next’ steps to pomts 8, 9 and 10 in suc-'_ o |
66

__ees,swn for generation of the message number, thereby

- marking conductors H, T and U of cables C-12, the latter.

. cable e*ttendmg to the automatic numbering machine

e The numbering machine comprises

| o a.three-level hundreds digit . switch HS, a four-level tens

. - digit switch TS and a

- reperforator switching systems: except that in the present”- B
o apphcatrorr it has been: simplified to the extent that it re=
. ... quires but one level of .each of the switches to gerterate
L _rthrough the matro;, the p1 oper drgrt code 111 plaee of the:' =

50

R generate a different cord circuit letter designation.” Fol- =

- lowing the transmission of the cord circuit de31gnatlon
. _ewrt*eh PSA steps to point 7 to mark the “Fig” conductor 60
~ of cable C-§ for generahorr and transmrssron of the ﬁg—j___-

S {ures shrft code

four-level units digit switch US.. 70 |

‘“The numbering machine is of a type in common. use in°

~ the numbering
30 -

(FIG. 5).

the circuit for the units conductor U is completed through
point 2, level D of the units digit switch US to conductor”

" 1 of cable C-5B, horizontal conductor Q-1 of the matrix

and vertical output conductors V-1, V-2, V-3 and V-5
to set up the digit 1 code. 'This constitutes the “001”
number of the top line information example oiven, AS
the program switch steps to point 11 ground at level D is

it to point 2, thus setting up the- next number “002“ on
machine. | |

‘The next portion of the top lme 1nformatlon repre- '_
senting the calling tie-line, namely “(Letters) (Linefeed)
WUX(Space) ZGH(Space)” is initiated from points 11 to

20 of the E level of the program switch PSA. Points 11-
to 17 'set up the “letters, linefeed, WUX space and Z”

oodes, since these are fixed characters, by directly mark-

‘ing the LTRS, LF, W, U, X, Sp, Z horizontal conductors -

of the matrix in succession. When switch PSA reaches
point’ 18 a matrix marking c1rcurt is completed over con-

ductor P. of ‘cable C-3, and (FIG. 12) made armature

(¢) of relay LIMA, level C of switch TLIS and con-

- ductor. G of cable C-5A, horizontal conductor G-of the
 matrix and vertical conductors V-2, V-4, V-5 to set up
the G character or first variable tie-line identification-
“code, of the ZGM deelgnatlon on the distributor.
~ next code of the example, namely. “Fs a Varlahle sig-. 40
~ nals dependrng depending. on the partreular cord circuit.

| “to eonductor H of the eable C—SA and thence to the

‘The:
final H code of the tie-line identification group is set up

 from point 19 of switch PSA, conductor Q of cable. C-3,

armature (d) of relay LIMA and level E of switch TLIS®

Followmﬂ thlS isa space“ eode marked on the matrrx-_

_'drreotly from the level E _program swrteh contact 20.
- This. completes the transmission under control of pro-

- gram switch PSA. As switch PSA steps
- stepping magnet circuit is interrupted at' level B and the

to point 21 the

distributor 1s shorted at’ Tevel A, oonductors 93 102 and-

o torleue (h) of relay PAC—-I

Tczpe tte~z£p alarm

Durmg the foregomg operatmn of the program swrteh_
20 characters are generated and transmitted both to the

. patron’s lme and to the central office prmter—perfm ator PR
‘The printer-perforator is provided with a

- roller TR in contact with the tape for the operation of a

circuit interrupter CIC which perrodtoally applies ground-
to conductor 55 Whenever tape is moving through the per-
forator. Conductor 55 is contmued by conductor C of

cable C—2 (FIG. 8) to the J-level wiper of switch CFS-A
and left tongue of relay TTP-2 to the winding of relay
-TTP-I and operated tongue (e) of relay CSAM, to bat-
tery, so as to operate. relay TTP-1 upon the first closure
~ of the circuit interrupter contacts CIC following operation

of the mark ‘relay CSAM. Relay TTP-1 prepares a cir-

~ cuit for 'ITP—-Z so that, as the CIC contacts open,’ ‘current '
from TTP-1 flows through TTP-2 and the tongue of the
-eteppmg maenet SM~—J4 of the tape t1e—up swrteh TTS to .
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ground. Relay TIP-2 operates and completes a circuit
at- its right tongue to the step magnet SM—4, to step the
switch ‘TTS. - Magnet SM~4 on operation opens its arma-
ture to release. TTP-1 and TTP-2. Each succeeding
operation of the .CIC ‘contacts steps the switch TTS in
like: manner at a gate of about one step for each two
characters advanced ‘through the perforator, until switch
TTS reaches its- 8th point 'at which position it rests by the
grounding out of the stepping battery at its level B.

The above ‘operation of the tape tie-up switch TI‘S
occurs during the operation of the program switch PSA
(FIG. 10)-and when the latter completes its transmission
cycle and steps to dts:21st point, ground is applied at
level D thereof over conductor 103 to the wiper, level C,
of smtoh TTS (FIG. 8).: If this switch has not reached
its 8th point, the ground goes out over the K-level wiper
of finder switch CFS-A, conductor B of cable C-2 and
conductor 87 tor operate tape tie-up alarm relay TTA
(FIG. 5) in the cord cirouit, which at its tongues (b) and
(a) brings up the tape tie-up alarm TTL and supervisory
lamp SUL, respectively, and at its tongue (c¢) opens a
circuit extending to the carriage return contacts CR of the
printer-perforator to prevent operation of the CR relays
of FIG. 7. At least 16 characters must be in the printer-
perforator tape to bring the tape tie-up counter switch

18

to the line jack J—l e,nd the t1e-11ne extendmg to the

10

patron’s office. |
" Release of top Zme genemtor (first kalf)

In add1t1011 to the above circuit, relay PC at armature
(e) prepares a circuit from battery to tongue (a) of relay
TF; and .at tongue (d ) completes a circuit from probe
segment PS of distributor TLDB (FIG. 15), conductor 9
of cable C-9, made tongue (d) of relay PC, conductor 19
of cable C-9 and (FIG. 17) wiper, level A of time and

. date switch TDP-B, normal contact N thereof and con-

15
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TTS to its 8th position and this is taken as evidence of

tape motion and eatlsfactory performance of the printer-
perforator.

With program switch PSA (FIG. 10) still on its 21st
point, a ground is applied to level C over conductor 106
and (FIG. 16) conductor 2 of cable C-6, tongue (f) of
relay CSSB (FIG. 14), tongue (e) of relay CSBM to the
winding of relay PC, which now operates and locks
through. its tongue (@) and level B of finder swiich
CFS-B, in the same manner as relay CSBM.

Top line trouble signal

With relays CSBM, CSSB and PC operated to inifiate
the second half of the top line gencrator, the ground at
level B of the finder switch CFS-B is extended through
tongue (a) of relay PC, conductor 144, arm 5 of the busy
switch BSB and conductor 144a to the starting anode of
the top line trouble timer tube TLTB, of the second sec-
tion of the top line genenator, so as to fire tube TLTB if
the top line information is not completed and relay PC
- released within a prescribed time, say five seconds, to
thereby operate relay TLT-2 and apply battery to the
trouble lamps TLLB and TLLC, associated with the B and
C units, respectively, of the second section of the top line
~ generator. Since the B munit is assumed to be in use lamp
TLLB will operate to ground over conductor 1445b, tongue
(a) of relay PC and level B of switch CFS-B.

A similar circuit for the duplicate C unit of the second
section of the top line generator extends from the B level
of finder switch CFS-C (FIG. 15), tongue of relay PC-C,
conductor 11 of cable C-6, arm 5 of busy switch BSC and
conductor 143a to the starting anode of timer tube TLTB,
the ground for lamp TLLC being supplied by conductor
14556 connected between the lamp end conductor 11 of
cable C-6.

Top lme transm:sszon czrcmt (second half)

Relay PC in addition to mnt:latmg the eperatlon of time
~ tube TLTB; at tongue (b) closes a circuit from the tongue
of transmitting relay TLRB (FIG. 15) conductor 6 of
cable C-9 and (FIG. 14) made tongue (b) of relay PC,
level C of switch  CFSB, conductor H of cable C-2, and
from the cable (FIG. 8) over conductor 84, and (FIG. 5)
by conductor 50 to the winding of the line relay LR. The
circuit is completed from the marking contact M of relay
TLRB (FIG. 15) over conductor D of cable C-9, level D
of switch CFSB (FIG. 14) and from lead G of cable C-2
(FIG. 9), over conductor 47 and previously traced con-

tacts of relays 8LIFC and E (FIG. 4) of the cord circuit

- -
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- traced on conductor 70.
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ductor 170 to the (FIG. 16) stepping magnet SM—5 of the
program switch PSB. At tongue (c¢) relay PC applies
ground through tongue (d) of relay CSSB, and conductor
142 to the winding of relay PAC-2 (FIG. 9) which oper-
ates and locks at tongue (¢) and conducter 92 to made
tongue (d) of relay PAC-1.

-Relay PAC-2 at tongue (b) epens a circuit meludmg
conductor 90, tongue (f) of relay CSAM (FIG. 8) and
winding of stepping magnet SM~1A and right winding of
relay CSAM to the A level of finder switch CFS-A. At
tongue (a) relay PAC-2 opens the signaling circuit
through the contacts of the top line relay TLR so that
this relay is removed from the line signaling circuit.
Relay PAC-2 at tongue (d) closes a circuit over con-
ductors 96, '97, interconnecting points 21, 22 of level B
of the program switch PSA to thus reapply stepping
pulses to the step magnet SM-3 thereof. At point 22,
level D, the switch PSA grounds conductor D of cable
C-4 and through level H of switch CFS-A (FIG. 8) this
ground 1s extended over conductor D of cable C-2, thence
by conductor 9 of cable C~1 (FIG. 4) to the cord circuit
and (FIG. 7) tongue (c¢) of the space relay SPC, its left
winding and winding of relay UR to battery. Relay UR
operates and locks at tongue (a) to ground, previously
At tongue (b) relay UR opens
the holding circuit for the right winding of relay SPC.
Relay SPC remains operated for the duration of the
ground applied by conductor 9 of cable C—4 but releases
when the program switch PSA leaves its 22nd point.
Release of SPC removes ground at tongue (b) from con-
ductor-7 of cable C-1. which, over circuits prevmusly
traeed releases mark relay CSAM (FIG. 8).

- Release of mark relay CSAM (1) closes its tengue ( f)
to remake the circuif, at this point, to-stepping magnet
SM-1A; (2) closes contact (a) to reapply battery to the
A wiper of switch CFS-A; and (3) opens tongue (b)
thereby making the ﬁnder switch circuits available to
answer a -call from another cord circuit. At tongue (g)
relay CSAM disables the top line treuble timer TLTA

~ (FIG. 14) and at tongue (c¢) removes ground through
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the ring of the line ]aek to the tie-line identification
switch, which thereupon releases relays LIS (FIG. 12)
and LIMA or LIMB, whichever is operated, leaving the
identification switch available for another ‘call. - Relay
CSAM also opens its tongue (e) to remove battery from
the TTP-1, TTP-2 relays, so that they will no longer
respond’ to movement of the tape in the printer-perforator.
At its tongue (d) relay CSAM removes ground from the
circuit mcludmg the winding of relay PPCO ( FIG 5 ) in

. the cord ‘circuit, which releases |
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- Referring again to FIG. 12, the release of relay LIMA
or LIMB opens the right tongue of the relay to interrupt
the circuit including conductors N, T of cable C-3, which
it will be recalled, held relay PAC—I (FIG. 9) operated
PAC-1 thus releases and (1) at tongue (c¢) closes a cir-
cuit over conductor 88 through the A level of tape tie-
up switch TTS to home the same; (2) at tongue (b)
closes a circuit over conductor 107, the off normal con-
tacts of the program switch PSA (FIG 10) and step mag-
net SM—3, to self-step this switch to home position and
(3) at its tongue (d) removes greund frem cenductor

92, to unlock relay PAC-2.

“Release of PAC-2 causes its tongue (b) to close the'

cn*cmt mcludmg the cord clreult finder switch step mag.. L

o -
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~ to respond to another call, upon reoperation of the space

- Program switch (second halfy .

relay.

_The homing of the program switch PSA, by opening

net .SM;"IA, ‘and armature (a) of the ;Spac'e' ‘relay SPC
(FIG. 7) whereby to condition the top line generator

of the off-normal contacts thereof; releases relay PAON

o It will _ be- recalled- that the above- qp'eratibn's";' ‘which
 effect release of the first part of the top line generator
~ immediately followed the operation of relay PC and that

10

~ this relay completed a circuit for-stepping pulses from.

~ to provide a short on the distributor TLDB. o
- From one of the C, D to X levels of the rotary switch
PSB (FIG. 16) previously selected, as described by oper- -
20
~ to generate the space code.. As switch TDP-B continues
{0 step over points 2 to 5 circuits are completed at level
' E over conductors HT, HU, and cable C-14 to the levels -

A level wiper and norn
and resistor. R-6, conductor 161 and the coil of relay

. TLRB (FIG. 15), which circuit- was previously effective

-

ation of one of the relays PO-1, PO-2 to. PO-X, signals
are applied to.a second alphabet code matrix CM-B

~ (FIG..17) identical to that of FIG. 11, to spell out the '
name of the city of origin of the message. - In the ex-

ample it was assumed that relay PO-1, representing

~ Detroit, Michigan, was operated. = Consequently, level C
of switch PSB is effective for the above.operation.. Actua- -

~ tion of relay PO-1 at its tongue. (b) .applies ground. to
~ one point of the B level of switch PSB which will be

~ reached when transmission of the city is completed. The
35

studs of the C:level, preceding this point,.are. connected

by conductors D, E, T, etc. of cable C-13 to the D, E,
T, R, O, I, T (Space), M, I, C, H, (Space),. (Fig.},
~ horizontal input conductors of the matrix CM-B. The

nected to the matrix to spell out other cities where mes-

 the second distributor TLDB, through the time and date

~ program switch TDPB. = Referring now to FIG.-16 the
~ first step of switch PSB opens a-circuit.on a level A from
~ negative battery through the step magnet: SM—-6 (FIG.
~ 17) of the time and date program switch TDPB to the
1al stud of program switch PSB

15

8 of cable C-6, which extends through to FIG.

prevent the time and date generator from shifting to a

new time during read out, as will later appear..

~ 'When the program switch reaches the last point:of
its program, namely, the point corresponding to the days’
unit digit, the number of points being different for. cities

of differing numbers of letters, a circuit is completed
from the PS segment-of the distributor TLDB, conductor

.+ 9 of cable C-9 and (FIG. 16) tongue (d) of relay PO-1,
the stopped point, level A of switch ‘PSB, wiper A and
conductor 162 to step magnet SM—6 of the time and date

program switch TDP-B, so that the next stepping pulse

from segment PS energizes the step magnets of both
the program switch PSB and the time and date switch

TDP-B. Both switches step, the program switch PSB

advancing to an idle point where it rests until the re-

mainder of the top line information has been genarated_.*_"
‘The time and date switch steps to its first point or first

- signaling position where, at level A, it opens circuit 170

20

to re

time and date program switch.

" The time and date switch now sends from its E level,

point 1 which is connected by the SP conductor of cable
C-13 to the “space” input conductor of matrix CM-B

G and H, respectively of the hours switch HS and over

80

level G of switch HS this ¢

conductors MT and MU, to level D of the minutes tens

switch MTS and minutes unit swittch MUS (FIG. 18) so

that as switch TDP-B steps, battery at the wiper of ifs
level E is extending successively to levels G and H of

switch HS and level D of switches MTS and MUS. At
ircuit either ends on an idle

- point (hours 1 through 9) “or on a point connected by

conductor 1. of cable C-15 (hours 10, 11 or 12) to set

T | _ —¥ ‘The up the hours tens digit 1 code through the matrix. CM-B.
points of other levels D to X of switch PSB will be con- 3T
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sages may originate, as Lansing, Mich. = As ‘switch PSB -
steps over its points the letter codes are set up by the

" the code is effective to operate relay TLRB-and to.be

 wiper of days tens switch DTS and the E Jevel wiper of : -
~ the days .units switch DUS. The points-of level I of the

" Transmission from time and date switches
" Following the Figures shift code the program switch
- PSB steps: to its. next two points to send out the date
tens digit and units digit.. . These points are ‘connected

" respectively by conductors DTB and DUB to the D level

DTS switch are connected in groups of three correspond-

connected by conductors.of cable

character - input . conductors.. of ‘the matrix. . Therefore ,

 as the program switch contacts its DT; DU points, a tens

- digit 1 to 3, if any, and a units. di git 0 to 9 will be trans-
- mitted, depending on the position of rotation of the wipers :
of switches

TS and DUS. A con plete description of

" the construction of the switches DTS and DUS and the

N manner in which the wipers are stepped to their proper
- date position wﬂl -be gwen .-.‘subsequenﬂY-__-- = When the
. grounded point of level B of switch ‘PSB- is reached, .

B .
1 H
U

R ~ following transmission of the “city of otigin, a circuit is -
- ompleted through the B level wiper, conductor 1 of

. cable C-9 and (FIG. 14) to the winding of relay TH,
1o operate the same. - Relay TH holds through its right

. e I H
e g - owem L O ,"

matrix on the tubes such as-A-5 (FIG. 15) to.supply
the code characters to the distributor TLDB, from which

ue, arm 4 of busy switch BSB, conductor
G T T R e s e

repeated thereby over the ﬁtiefliﬁe?_ and : to. :-l.the::_:;.cémrf,-_;l .

At level H of switch HS and at levels D of switches MTS
and MUS, the circuit from the wiper is completed through

one of the conductors 1. to- 10 to set up the hours unit

digit, the minutes tens digit and the minutes unit digit,

through the matrix.

.- When the program switch TDP'—B:.:."e-l_:i'g'fagé—s;“’i_fé; 6th

45 point battery on the level E wiper is extended by con--

18, to.

nove further stepping pulses from program switch
PSB and connect them solid to step magnet SM—6 of the .

ductor LTR of cable C-13 direct to the. input .of -the

matrix CM-B to generate a letters shift code. This is

followed at points 7 and 8 by the meridian signal AM or

. PM. ‘The first letter A or P is produced over conductor

either conductor A or P of cable C-15 to set up the
© first letter of the meridian. The second letter M of the
meridian is set up directly on the matrix over point. 8
* of level E of switch TDP-B and conductor M of cable

55 (©_13. ‘This is followed at point 9 by a character repre-
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 tongué (a) and  made tongue (e) .of relay PC. At
 tongue (b) relay TF unlocks relays TH and PO-1 (F1G.
'16). ‘Relay-TF also prepares a-circuit. for-shorting the
 segments of distributor TLDB, from the rest segment
thereof, conductor 5 of cable. C-9, tongue (d) of relay
TF (FIG. 14), conductor. 7 of cable.C-9 and: wiper C
~ of switch TDP-B (FIG. 17) this circuit being completed,
- when the. switch Teaches -its home: position, over.normal -

: . -COTHICLICAR 1L e URES DL - ARG " sentine the time zone, as “E” for Eastern standard time,
:mg' i: tO,i; the d-ays fthSﬁ di gltS]-; 2 El]],d m33 byc&bleﬂ G_ls tU -- - Sentl_llg ffhe {ime zone, T -

“the 1, 2, 3 number code input conductors of .the matrix,
and the ten points of the day units switch,level E are -

over: conductor E of cable C-13. Finally at point 10

switch TDP-B sets up @ space code over. the SP con-

duc_tt}r.qffcab'-le c13 E
Relé'ase of toplme ;ge*_ner;zto;f'; (second half)

- During the above cycle, as switch TDP-B engaged its
. 8th point, a circuit was completed from. battery at level
D ‘thereof, point 8, conductor 3 of cable C=9-and (FIG.
'14) the winding of relay TF, which locks up. through 1ts

.........

-~ Boint N:and conductors 171, 161 to the winding of trans-
mitting relay. TLRB. (FIG. 15). Als_o,. in t-he homﬁ
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frﬁsitim, of TDP--B, battery at level D wiper is extended
over. conductor: 8§ of cable C-9; tongue (c). of relay TF
(FIG. 14), conductor 143, level E of finder switch CFSB,
conductor K of cable C-2, and (FIG. 5) to the left or
bucking winding of relay PPCO and tongue (c) to ground.
This opens the locking tongue (c¢) and completely deen-
ergizes the relay. |

- Release of PPCO at its tongue (b) removes ground

from lead of cable C-2 and level B of switch CFSB
- (FIG. 14) and the wiper. thereof to the left winding of
the mark relay CSBM and to the winding of relay PC.

The release of relay PC, (1) opens the signal circuit at

its tongue (b); (2) opens the step pulse circuit at tongue
(d); (3) opens a holding battery circuit at tongue (e)
to release relay TF; and (4) through its tongue (¢) ap-
plies ground to the armature spring contacts and step
magnet of SM-3 of switch PSB to self step the switch
home, thus restoring all circuits in the B unit of the
second part of the top line generator in readiness to
bhandle another call. Release of relay PPCO at its
tongue (a) reapplies the short between the conductors
G and H of cable C-2, thus shorting out the top line

generator ‘from the signalling circuit, including line relay

LR, |
Duplicate second half top line generator

- After program switch PSA (FIG. 10) had finished
with the first half of a top line and switched the cord
circuit to unit B of the second half for completion of
the top line, it was free to pick up another call in the
- same manner and proceed with the transmission of the
first half of the top line for this second call. Since the
first half of the top line is 20 characters in length while
the second half will usually be 24 characters or more de-
pending on the length of the name of the city of origin of
the message, program switch PSA may be ready to trans-
fer the second call before program switch PSB is through
with the first. For this reason an additional or duplicate
second section is provided conmsisting (FIG. 15) of a
cord circuit finder switch CFSC, program switch PSC and
associated relays such as PC-C, CSS-C, CSCM, TH and

TF, a time and date program switch TDP-C, a code

generating matrix CM-C, a distributor TLD-C, a frans-
mitting relay TLRC and relay POG-C, all duplicates
of the corresponding elements of the B unit. As will
later appear, the time and date switches are common to
both units of the second section of the top line generator.

‘It will be recalled that at the time the first section of
the line generator started in operation, relay PAON (FIG.
10) operated to request a second section. If PAON finds
section B busy, the request is passed by the answer next
circuit to the C section where it is handled in the same
manner as described above for the B section. Thus,
if section B is busy, with tongue ( a) of off-normal
switch ON- of program switch PSB (FI1G. 16) in its off-
normal or left position, the ground at tongue (a) of relay
PAON (FIG. '10) is extended over conductor 104 to
conductor 13 of cable C-6, thence (FIG. 14) fo tongue

2 of busy switch BSB, conductor 12 of cable C—6, tongue

(a) and left contact of off normal contacts ON of
switch PSB (FIG. 16) conductor 5 of cable C-~6 and
- (FIG. 14) tongue 2 of busy switch BSC, thence by lead
4 of cable C-6, the tongue (a) of off normal contacts
ON of switch PSC (FIG. 15) to its right or idle condition
contact and thence to the conductor 160c, corresponding
to conductor 160 of FIGS. 16, 17, through level B of
switch TDPC and its nmormal contact, conductor 1C
(corresponding to conductor 1 of cable C~6 for unit B)
tongue of relay CSCM to winding of relay CSSC and
POG-C, in series and conductor 14 of cable C—6, tongue
(e) of relay CSSB to battery. Operation of CSSC and
POG-C selects the C unit of the second section for op-
eration. FEither unit B or C may be busied by operating
the busy switch BSB or BSC to its lower or busy posi-

tion. - Such operation of BSB opens the answer-next cir- "5
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cuit, at arms 2 of the switch, over conductor 12 of cable
C-6 to the off-normal contacts of program switch PSB
and completes it over arm 2 of switch BSC and of cable
C-6 to the off-normal contacts of program switch PSC.
The reverse is true when busy switch BSC is operated to
its busy position. If neither units B or C is available
when the first half of the top line generator completes its
cycle, this first section will wait to release until a second
section is available. Operation of either busy switch
BSB or BSC to its busy position lights a signal lamp SLB
or SLC. S

Message transmission and end of message
disconnect signal

It will be recalled that at the end of the generation
and transmission of the second part of the top line in-
formation relay PPCO operated to disconnect the top
line generator and complete the signaling circuit directly
between the tie line and the cord circuit line relay LR.
At this time, the patron noting that the top line has been
completed and transmission to his printer has stopped,
now sends the body of the message which will be re-
ceived on the cord circuit printer perforator PR.

The message is concluded by an end-of-message dis-
connect signal consisting of two - carriage returns. The
first carriage return operates the CR contacts of the
printer-perforator and applied -ground over conductor
56, tongue (¢) of relay TTA and lead 10 of cable C-1,
and (FIG. 7) tongue (a) of relay CR-1B, to the wind-
ing of relay CR-1A and battery at dump relay DP, to
operate CR-1A. Relay CR-1A at its left tongue pre-
pares a circuit through the right coil of relay CR-1B
to grounded conductor 70 and at the opening of the CR
contacts of the printer-perforator, relay CR-1B operates
in series with CR—1A and holds. The next operation
of the CR contacts operates relay CR-2A, from lead
10 of cable C-1, made tongue (a) of relay CR-1B, left
tongue of relay CR~2B, winding of CR-2A to battery,
and upon opening of the CR contacts of the printer-
perforator, relay CR-2B operates in series with CR~2A,
from battery at CR-2A, its right tongue, winding of
CR-2B and lead 11 of cable C-1 to ground at contact
(d) of relay ESLF (FIG. 4). 1In the case of a single
carriage return followed by some other character, the
operation of the bail contact BL of the printer-perfora-
tion applies ground by conductor 51, make tongue (d)
of relay B-2 (FIG. 7), made tongue {(b) of relay CR—1B
to the left coil of CR—-1B and winding of dump relay DP,
to battery. Operation of relay DP removes battery from
relay CR-1A and CR-1B restoring these relays to the
unoperated condition. Also it would be noted that if tape
tie-up relay TTA had been operated during the operation
of the top line generator, relays CR-1B, CR-2B, CR—2A
and CR-2B would not have operated so that the top line
generator could not be selected wuntil the supervisory
operator, in response to signal light TTL (FIG. 5) has

‘operated the tape tie-up clear-out button TTCO to re-

lease relay TTA, and has transmitted a double carriage
return from her keyboard. However, in the case of the
reception of two successive carriage returns, relays CR-
2A and CR~2B are operated in succession. . - |

During the operated time of the CR contact of the
printer-perforator when CR-2A is operated but CR-2B
has not yet operated a circuit is made from ground
through left made tongue of CR-2A, back contact and
tongue (@) of relay CR-2B, lead 12 of cable C-1, to the
add magnet AM (FIG. 6) of the message waiting indi-
cator MWI. This indicator is of the form shown in
Blanton U.S. Patent No. 2,575,329, granted November
20, 1951, and for the present purpose it is sufficient to
say that operation of magnet AM steps the dial shaft 61
ahead one step to indicate a message waiting for pro-
cessing through the central office switching system. -

o 8 line feed generator o
As soon as relay CR-2B operates, upon opening of the




A of the finder switch.

 tongue (e) on'level B

2

carriage return contacts CR, a circuit is made from ground

2,908,478

through tongue (c) of the relay, lead 13 of cable C-1,

step magnet SM-8 of the finder switch, the circuit ex-

~ tending from the grounded normal point level A of 8 line
~ feed program switch 8LFPS, made tongue (a) of relay
8LFS, step magnet SM-8, contact (a) of mark relay
'8LFM and tongue (b) of relay S8LFS to battery. The
line finder switch self-steps until its A level wiper con-
tacts the marked point, at which time the stepping battery
~ is shorted and relay 8LFM operates and stops the step-
ping. Relay 8LFM locks to the grounded point of level

 The operation of rela

SLFM puts battery from its
B of the switch, and on lead GG of
“cable C-16, which extends (FIG. 4) through the winding
of relay 8LFC and contact (e) of relay ESLF to ground,
_thereby to operate relay 8LFC. The operation of relay
8LFC applies ground at tongue (e) to conductor JJ to
~ hold the marked point of switch 8LFG grounded and at

~_ open contact (d) release the relays CR-2A and ‘CR-2B.

which (FIG. 9) becomes leak KX of cable C-16, extend-
 ing (FIG. 19) through the winding of relay 8LES, to
 battery at tongue (c) of the 8 line feed mark relay
- 8LFM. ‘At the same time ground at tongue (b) of re-

Jay CR-2B is applied over lead 14 of cable C-1, which

. becomes lead JJ of cable ‘C-16. (FIG. 9) and extends

- (FIG."19) to mark one point of the A level of the 8
~line feed generator line finder 8LFG. The 3 line feed
generator is common to all cord circuits and the grounded
point of the switch, level A, is individual to the cord cir- -
 The operation of relay 8LFS closes a circuit for the
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 The release of cord circuit relay 8LFC at tongue ( f)
and conductors 15 and 16 of cable C-1 prepares circuits
" Disconnect timer—Relay ESLF locks through its
tongue (a) to ground at tongue (d) of relay TDCO. At
tongue (b) it opens the holding circuit for relay B-2
(FIG. 7) restoring the character detection circuit to the
unoperated condition; at tongue (d) it connects the oper-

ate lamp OL to steady ground; and at tongue (c), over
conductors 2 and 17 of cable C-1, it shorts out the resis-

tor R=7 in the timer circuit (FIG. 6) to change the timing

period of tube FCTT from: 20 to 10 seconds. The trans-
mission ‘of the message from the patron has now been
completed and if a new message is not started within 10

seconds, the time tube FCIT will fire to operate relay

TDCO (FIG. 4). Relay TDCO at its tongue (d) releases
‘relay ESLF and disconnects the patron, as previously

described.

- If the patmﬁ has more tré._fﬁ-c and begins another trans-
mission within the ten second time limit, the first start
pulse puts negative battery on the line relay LR (FIG. 5)

- which is extended over conductor 18 of cable C-1 to the
- right coil (FIG. 4) of relay ESLF and its contact (e) to

25

ground, in the opposite direction to the current in the
left coil, This releases relay E8LF and restores all cir-

cuits in readiness for the next message. The same spacing

- pulse over conductor 57 releases relay TFA in the same

~ manner,

50 ~ Assuming no further messages, relay TF-—A IWh_'en ciper__- '

o _._B.ldnk._'tffp.e -’Zf_éed out

~ ated by relay 8LFC, as described, prepares circuits for

At contacts (a) relay 8LFC disconnects the coil of the
line relay LR from the line circuit and at tongue (&) sub-

~ stitutes a .dummy load resistor DLR to hold the relay
~ on.marking. At tongue (c) relay. S8LFC connects the

35

patron’s tie-line to conductor HH, which extends by cable

~ C-16 (FIG. 9) and terminates (FIG. 19) at the C level
~ of finder switch 8LFG, the circuit continuing from the
- C level wiper: to the solid sending ting of distributor 40

~ 8LFD. The release of relay CR-2B removes ground

-~ from lead KK and thus (FIG. 19) releases relay 8LES, .
"~ which thereupon at tongue (c) disables a timer tube
 8LFTT which started to time when relay 8LFS was ener-
~ gized whereby to operate an alarm relay 8LFT and asso-
~ ciated ‘alarm lamp LFA, if a connection is not made
~ within a predetermined interval, say five seconds, after a

Crequest. oo

- _The operation of relay 8LFM at tongue (d) connects
~step pulses from distributor step magnet SS to the pro-
- gram switch step magnet SM-9, which begins to step.
‘As soon as it steps off its normal point, steady battery
“at level B is removed from level: C of switch 8LFG and

- lead HH extending to the patron’s tie-line and connected

" to distributor segments 2 and R of the segmented ring to
. ~thus set up a line. feed signal. Le\fal B segments 1 to 8
' ~ are strapped so that on each revolution of distributor

- 8LFD the switch is stepped and a line feed signal sent to

~ the patron’s tie-line. At the end of the 8th line feed, as.
- switch S8LFPS steps to point 9 steady battery is ‘again

~ applied by lead HH to the tie-line at level B, and at the
~ same time a ground is applied from level C of S8LEPS, -
- level D of finder switch 8LFG and lead FF of cable C-16
o K

to operate relay ESLF (FIG. 4).

~Relay ESLF opens its ]_'_c-o-ntactﬂ"i(é) 'ff%t@_f";fﬂgafse"3 relay

answer ‘azmﬂ:;ert“ reqne;?.t;_f_z;_,.:___._;_ e

' feed generator lead HH from the tie-line and at cont act

() restores the line relay LR (FIG. 5) to the tie-line

cuit, and at tongue (e) takes ground from the 8 Jine

- feed lead JJ which (FIG. 19) releases the mark relay
 8LFM." Relay 8LFM thereupon st its tongue (d) com-
* pletes a circuit through level A of program switch 8LFPS
o step the same to its mormal position in readiness to

B {1
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the automatic feed out of blank tape when required, in
‘the following manner: Relay TF—A when operated, holds

through its left coil, tongue (e) and the tape metering

contacts TMC of the printer-reperforator PR, and by
‘conductor. 58, through the middle contacts of the tape

feed-out push button TFO -(FIG. 6) to ground. If at
any point in the transmission of a message the tape comes
up tight, a circuit is then closed from ground through the

middle contact of the push button TFO, tight tape lever

TTL and conductor 62 to the right winding of relay TF-B

(FIG. 5) and tongue (f) of relay TF-A to battery. Relay
TF-B operates and holds through its tongue (a) to
. ground through the TFO push button. Relay TF-B at
tongue (b) applies . ground from tongue (d) of relay

- TF-A to the tape metering magnet TMM of the printer-

~ perforator and to the printer clutch solenoid PCS, in
~ series, causing tape to be fed out of the printer-perforator.

60

At the same time relay TF-B at tongue (c) energizes the

and causes the tape to be blank.

Y punch insert solenoid PIS which withdraws the punches

© Automatic feed out continues until’ a._predetermined

60

amount of the tape has been fed, at which time the meter-

in turn releases relay TF-B. Should transmission of an-
other message begin while the tape is being fed, the first
spacing pulse causes current to flow through the space

of relay TF-A and its tongue (d) to ground. The result-
ing field bucks that of the current in the left coil and the

relay starts to release. As soon as tongue (d) opens the

- relay is completely deenergized and in turn releases relay
TF-B, as before. .~

For manually controlled tape feedout, the operation of
“the tape feedout push button TF (FIG. 6), at its middle
‘tongue releases relay TF-A, if previously operated, and
“at its upper tongue connects the cathode of feedout delay
tube FOT over conductor 63 to ground through contact

(a) of relay TP."-'?A-': After about 50 milliseconds the tube

70

conducts and operates relay TF-B over conductors 63
~and 64 and tongue (a) of relay TF-A, to ground. Relay
" TF-B causes blank tape to be fed out as before, except -

. ing contacts TMC open and relay TF-A releases, which

contacts of line relay LR (FIG. 5) ‘through the right coil

~ that the amount fed out is not controlled by the metering -

‘contacts. - The purpose of the delay introduced by gas
tube FOT is to insure that feedout will not interfere with



- -thé punching of a character ‘whose transmission has

started. Should transmission start after tape feedout has
started, the first spacing impulse will operate relay TF-A

from the space contact S of relay LR, through the right

-coil, conductor 65 and the middle tongue and lower con-

tact of the TFO push button, to ground, opening the cath-
-ode circuit to tube FOT at its contact () and discharging
the condenser FOC in the starter anode circuit, at tongue
“(b) and conductor 66, so that a delay of 50 milliseconds
-after the last opening impulse will again ensue before the
feedout of blank tape. | |

Inadvertent disconnect

~In the event that the turret operator inadvertently pulls
down the cord from a working line, i.e., before the opera-
tion of relay TDCO, as described, the false disconnect
alarm relay FDAR (FIG. 4), is operated, as follows:
The current flowing in the coil of the E relay and the
right hand coil of the D relay, which normally flows
through the diode D-1 to ground, through the plug and
Jjack sleeve, now flows through the coil of relay FDAR,
to ground. Relay D and E thus remain operated and
-relay FDAR operates and at its left tongue transfers the
signaling line from the cord tip to a dummy load resistor
DLR to complete the circuit to the line relay LR and keep
_the printer-perforator from running open. Relay FDAR
at tongue (@) connects flashing battery from conductor
-48, to the neon busy lamp CBL at the turret. At tongue
(D) relay FDAR grounds conductor 19 of cable C-1 to
-operate (FIG. 5) the message in complete lamp MIL;
‘and at tongue (c) relay FDAR applies ground by lead
20 of cable C-1 to the supervisory lamp SUL (FIG. 5).
~ To clear out this condition the plug P must be either
-reconnected to the customer’s tie-line or the cord circuit
clear out jack COJ on the turret. On transmission of
_carriage return, carriage return by either the customer or
the supervisor’s keyboard plugged into the cord circuit
jack, relay TDCO will operate after the normal 10 sec-
~onds delay and the cord circuit may be pulled down.
- The diode D-1 (FIG. 4) between the cord sleeve cir-
_cuit and the coils of relays D and FDAR prevents the
~operation of relay FDAR by the current from relay
- TDCO when the cord is pulled down in the normal man-
_mer after the operation of relay TDCO. |

Incomplete message .ngnﬂ

- It was previously' mentioned in connection with the
~operation of relay B-2 (FIG. 7) that during the time the
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~cord circuit is connected to the tie-line, if no signals are

- transmitted for a period of 90 seconds the incomplete
~message timer tube MITT (FIG. 6) operates to light the
“incomplete message lamp MIL. These circuits may be

traced more in detail as follows: Upon operation of tube

MITT in response to a long cessation of signals current

“flows through tube MITT over lead 22 of cable C-1, wind-

- . ing of relay MIT-1 and tongue (a) of relay MIT—2 and

 resistor R-10 to ground. Relay MIT-1 operates and at
tongue (b) operates the supervisory lamp SUL. At
tongue (c¢) relay MIT-1 lights the ‘message incomplete
lamp MIL and through tongues (a): and (d) prepares

circuits for future use. This condition continues until

message -transmission recommences, at which time the
- first spacing impulses received sends current from the
space contact S of line relay LR through the lower tongue
~of the TFO push button (FIG. 6), tongue (c) of relay

-2 and resistor R-11 to ground. Relay MIT-2 operates -

and current then flows from battery through the right coil
of MIT-2, its tongue (b) and tongue (d) of relay MIT-1

- to ground, holding MIT-2 operated. Relay MIT-2 when
70

5o operated, at tongue (a) opens the circuit for relay
MIT-1 and connects the coil of MIT-1 over conductor 21

- of cable C-1 to the cathode of timing tube MITT to ex-

~tinguish the tube. Relay MIT-1 then releases, after a
slight delay, due to its heel-end slug, and at tongue (d) re-
~Jeases relay MIT-2. e

TF-A, tongue (a) of relay MIT-1, left coil of relay MIT—
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Message waiting indicator |

In the foregoing description reference was made to the
message waiting indicator MWI of FIG. 6 and the opera-
tion of the add magnet AM in response to the reception
of a complete message over the cord circuit. This magnet
is also supplied with a manual add key AK and a subtract
magnet SBM is also provided with a manual substract key
SK, whereby the shaft 61 may be manually stepped for-
ward or backward by the add magnet AM or substract
magnet SBM, as fully disclosed in the aforesaid Blanton
et al. US. Patent No. 2,575,329. It is also provided
with a signal lamp MWA operated by a cam switch 67
when a predetermined number of messages, as 24, are
awaiting transmission, and a second cam operated switch,
68 for completing a group of circuits 69 extending to the
mntra-office switching system, in the manner set forth in
said above Blanton et al. patent.

Stepping of automatic number machine

During the description of the top line generator the
description of the automatic number machine ANM of
FIG. 13 and the time and date switches of FIGS. 17 and

18 was limited to tracing the circuits there throu gh to pro-

duce the automatic number codes and the time and date
codes. Further description of each of these devices will

now be given,

Referring to FIG. 13, it will be noted that each of the

hundreds digit, tens digit and units digit switches HS, TS

and US, respectively, is provided with a stepping magnet
SM-H, SM-T and SM-U and an individual reset key
RK~H, RK-T, and RK-U. The machine also has a reset
relay NMRS, a reset switch NRS and a step switch NSS.

" As previously explained the instant number is set up on
the top level of each switch which levels are marked by

the program switch PSA to set up the digit codes on the
code generating matrix of FIG, 11. Also, as explained,
the program switch, following each number transmission,
grounds conductor S of cable C-12, extending ground to
the units step magnet SM~U to step the units switch ahead
one step or one digit whereby the sequential numbers are
automatically set upon the switches. Each of the switches
may be individually advanced by setting the step switch
NSS to its upper contact and closing any of the reset but-
tons RK-H, RK-T or RK-U, whereby to ground the
stepping magnets, as desired. A

As the program switch PSA steps the unit switch U

~off of its 10th point (digit 9) onto its normal contact the
tens stepping magnet is operated from battery at the mag-

net, normal point N, level C of switch US, conductor 131
and contacts of step switch NSS and reset switch NRS to
ground, thus advancing the tens switch one step to set up

the next higher digit on its D level. Likewise switch TS

at level C, point N, steps the hundreds switch HS. As
step magnet SM-T energizes it extends, through its arma-
ture and level B of switch SU the operating ground to the
units step magnet SM-U so as to advance the units switch
to ats 1st point (zero digit). The hundreds step magnet
SM-H, likewise steps the tens step magnet from its nor-
mal to its first point. T .

The reset switch NRS when operated to its lower posi-

‘tion applies ground from its upper tongue, conductor 132,
~contacts (g) of relay NMRS, conductor 133, middle

tongue of switch NRS and wiper, A level, of hundred
switch HS, and the bridged points 1 to 10 thereof to the
bundreds step magnet SM~H, causing this. switch to self-

- step to its normal point N, from which the ground is ex-

tended to the wiper, level A, of tens switch TS and its
bridged points to tens step magnet SM—T which self-steps
to its normal point and extends the ground to the units
switch, which in turn self-steps to normal. When this
occurs the ground is extended by conductor 134 to the

- winding of relay NMRS to operate the same and Jlock it

- to ground over its tongue (b) and conductor 132, Relay

5

NMRS at tongue (¢) applies ground to conductor 131

which causes each of the hundreds, tens and units switches



"~ Referring now to the ti

digits and hours hundreds
~unit matrix CM=B over cable C=15." In an exactly similar.

"B unit matrix CM-B, levels C

evel A controls the stepping of the step magnets SM-

. Tevel A controls.
LT/ SM-TT and SM-UT. .

~ to advance one more:step to its Ist:point as before de-

~ .scribed. The switch NRS may then be restored to its
~_upper ornormal unoperated position. - . .
2 na o Sfepp'fng.:.of time and :ﬂdafe_"-a's_H%‘ifChes S
- “Reference will now be had to FIGS. 17 and 18 for a
fuller description of the time. and date ‘equipment, It

- -will'be recalled that the date, that is, the days tens -and
" units. digit were derived from the D and E levels, respec-
tively, of the switches DTS, DUS (FIG. 17) under con-

~‘tro] of the program switch PSB and.conductors DTB and

~ 'DUB.of the B unit of the second half of the top line gen-
date switches are common to both

" erator. The time and

- 72,008,478

- from:any- s't'aﬁdard&::sﬁm{ie and applied ‘to the right wind-
.ing of relay TO. A diode shunting the winding prevents

- 98

inductive surges on ‘the pulse circuit from releasing:this

‘relay, if it is locked up through its left coil. -During read-
-out from the:time and date switches, it will :‘be recalled
-that ground was applied to conductor 8(for unit'B or 10

~for unit C) of cable C-6 by relay TH of the top line gen-

-10

' \units of the second half of the top line. generator .and in

~ an exactly similar manner the days tens.and units. digits

* “for the C unit are derived from levels C.and D of switches
DTS and DUS, under control of the program switch PSC
(FIG. 15) and conductors DTC and DUC. 'The points

of the C and D levels of switches ‘DTS and DUS are

" combined in cable C—16, identical to cable C-14, which

~ terminates at the code generating matrix- CM-C (FIG.
15). The step magnet SM-DU of switch DUS is stepped

~once.each 24 hours to set up.a new days unit digit from

_ground (to be described). at point 24 level A of the hours
digit switch HS (FIG. 18) over. conductor 180 and the

~ days ten step magnet is operated once each 10 days to

~ set.-up-a new days .ten digit, from: the same ground ap-

. plied over point 9, level A, of switch DUS, conductor 172
~and top arm-of reset date switch RDS, to step magnet

to the number of days in the month, as.28, 29, 30-or 31
-to control circuits: over

~and DUS, respectively, to operate an alarm relay TDR.

_SM-DT. A month end switch MES may be manually set
levels B and C of switches DTS

15

_erator. ~If during this period a time pulse is received,
-the TO relay will operate and will be held operated over
.its left winding, conductor 181, right tongue of time delay

no-step relay TDNS (FIG. 17), conductor 182, tongue

(a) of relay TO and to the ground just described on con-
ductor 8 of cable C-6, preventing the time and date
switches -from stepping until the end of the readout and
‘rélease of relay TH. - _' o
The operation of relay TO operates slave relay TO-S,
‘which is a power relay with heavy contacts to carry the

~stepping magnet current of all of the stepping magnets,

29

‘described.

~ -which may all step simultaneously. = ‘This ‘circuit extends
20

from ground at the tongue of relay TO-S directly to the
minutes unit step magnet SM-UT and through level A

inutes tens step magnet SM—TT and through ‘point

switch ‘HS to the date switch DUS, as previously

~The circuit for. checking the-'op_eraﬁon of the minutes

~unit magnet SM—UT is completed through the winding
of .relay TO, conductor 182, and the right tongue of relay

30

TDNS, conductor 181, tongue (») of relay TO and

~ spring contact of SM-UT to ground. If step magnet

. Thus in the position of switch MES shown, a circuit ex-

‘tends from. ground at wiper, level C of switch DUS, point

2 of this level, point 1 of level A of switch MES, both

~ arms of the switch, point 1.of level B of switch MES,

" point 4 or 8 of level B of switch DTS and conductor 173

" to the winding of relay TDR, whereby this relay will op-

. erate when digit 3 is on switch DTS and as switch DUS

~ Relay TDR operates a signal lamp TDL and an audible

~ .alarm TDA. With switch-MES on points 2-this would

" have occurred at the end of day 30; on points 3, at the -
~ “When the alarm_ sounds the -attendant throws reset *°
* switch RDS to the right, which at its upper middle arm

~ end of day 29; and on point 4, at the end of day 28.

 .completes a self stepping circuit for switch DUS.over

- its level A and at its lower-middle arm creates a similar
~circuit for switch DTS. At its lower arm switch RDS
- _puts holding ground on relay TDR so that it will not re- -
. net SM=HT to ground. It may be further extended from -

~ lease until the reset switch-is returned to its left or. oper-
_ ating ‘position. At the same time this-reset operation is

. effected, manual switch. MES is set- in-accordance with
" the number of days in the month then beginning. =

he time switches HS, MTS and MUS

_recalled, supplied the meridian code andthe hours tens -
digit, respectively, to the B

....... . .

~-manner, levels C, D and E-supply the same codes. over

. cable C-16 to the C unit matrix CM-C:(FIG. 15). Also

"~ “in the same manner that levels D of switches MTS -and
' MUS supplied the: minutes tens and minutes units digit-to

~ cable C~17, corresponding to-output cable C-14 of the
"B unit program switch PSB.  Level B of switches HS, i
- "MTS,.MUS and also switch DUS (FIG. 17).1s a check »rg .
“be -included within the scope of the appended: claims.

[ 8

' gnet fails to operate at the proper-time.

~_the C unit matrix CM—C over cable C-16 under control -
~ of program switch PSC (FIG. 15) and the conductors of -
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SM-UT fails to operate, this ground locks up relay TO
and TO-S. The latter relay energizes the thermal relay
TDTR starting the same to time. Relay TDTR aftera
reasonable time, say 10 seconds, operates, to ground con-
ductor 183 extending to the winding of alarm - relay

 TDNS (FIG. 17), and the signal lamp TDTL in parallel.

. Relay TDNS operates and locks through its tongue

(b) and alarm release push button ARPB to ground. At

~ tongue (a) it operates the. audible alarm TDA and at its

‘right tongue it opens the circuit over conductors 181,

- 182 to the left winding. of relay TO, to effect its release.

~If any of the other stepping magnets fails to operate a
similar ground is applied'to the relay TO over its tongue
- (b) -and selected points of the B levels. of .the various

switches. - ‘One .such circuit- extends from tongue (b) of

- relay TO, level B, point 10 of switch MUS to, ground at

55,

80 ‘While -the - invention h

- the spring armature. of step.{m_aﬁgneft_': SM-TT. This circuit

" point 6, level B of switch M'TS and armature of step. mag-

also extends onward -from: level B wiper of switch MUS,

-spring contact of days units step magnet SM—TU (FIG.
nd -be still further extended over.point
9, level B of switch. DUS, to the grounded armature of

17)- to gr ound,

_the days tens step magnet SM-DT. Thus, failure of any
 step magnet to operate at its proper time causes. alarm
Wi 5 ‘been described with -respect
_to -a particular  installation -having a definite top .line

~ format, it is to be understood that the principle of adding

- -supplemental “information "at one.. point to .a message

- originating at another point is equally applicable to use

NEEES OO A jtelegr aph' » $ys'_te
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-in -other.-situations, and further that the nature of the -
- supplemental information may be varied, together with -
~ the manner of generating the same, with respect to both
 fixed and variable characters, all without departing from
_the essential attributes of the invention, and we contem-
‘plate all variations and .changes in the: system as. may

of the minute units switch MUS, in its 10th position, to
- the'n '
-6, level ‘A of the minutes tens switch MTS to the hour
‘step magnet SM—HT and level A, point 24 of the hours

1. A telegraph system comprising a central office,a
~plurality “of .,patmng? -offices, @ _;i_:tia‘-:‘l%n__et.;_;-_i:gtending' from -
each patron’s office to said central office, a ‘transmitter -
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at each patron’s office connected to said tie-line, a per-
forator at said central office for recording code signals
transmitted from a patron’s office, a code signal genera-
tor at said central office, tie-line identification means as-
sociated with said signal generator and said tie-lines,
means responsive to a predetermined code signal received
at said central office over one of said tie-lines for initiat-
ing said signal generator into operation to wenerate a
plurality of successive identification character code sig-
‘nals individual to said one of said tie-lines and transmit-
ing means at said central office for transmitting said last
mentioned code signals to said perforatorn..
2. A telegraph system as defined in claim 1 having a
recorder at said patron’s office connected to said tie-line,
sald transmitting means at said central office also being
connected to said tie-line to transmit simultaneously said
tie-line identification code signals to said recorder.
- 3. A telegraph system as defined in claim 1, in which
said character code generator comprises a coding
device having an input conductor for each code to
be generated and an output conductor for each wunit
of the codes to be generated and program means in-
cluding said tie-line identification means for energizing
saild input conductors one at a time to generate said
plurality of successive tie-line identification character
code signals individual to one of said tie-lines.

4. A telegraph system as defined in claim- 1 in which
said code signal generator comprises a coding device hav-
ing an input conductor for each code to be generated and
an output conductor for each unit of the codes to be
generated and sequentially operated program means, said
program means in predetermined positions of its sequen-
tial operation being electrically associated with said tie-
line identification means to energize said input conduc-
tors selectively, one at a time to generate said succes-
sive code signals individual to said one of said tic-lines.

5. A telegraph system comprising a central office, a
plurality of patrons’ offices, a tie-line extending from
each patron’s office to said central office, a transmitter
at each patron’s office connected to said tie-line, a per-
forator at said central office for recording code signals
transmitted from a patron’s office, a code signal gen-
erator at said central office common to said tie-lines and
including a sequentially operable program means and a
coding device, means responsive to a predetermined code
- signal received at said central office over any one of

'said tie-lines for seizing for use said code generator and

initiating said program means into a cycle of operation to

selectively activate said coding device periodically to

-generate successively a plurality of predetermined code
~signals, a switch operable into different positions, said
switch being electrically associated with said coding de-
vice variably in accordance with the position thereof, said

coding device, in certain positions of operation of said

program means, being actuated under joint control of
said program means and said switch, to generate code
signals determined by the operated position of said switch
- and transmitting means for transmitting the signals gen-
erated by said coding device to said perforator. -

0. A telegraph system as defined in claim 5 which in-

means controlled by the first mentioned code generator
- for seizing for use said second ‘code generator, means
- for releasing said first mentioned code generator at the
‘end of the cycle of operation of said program means and
-for initiating the second code generator into operation,
said second code generator having means for generating
- additional code signals and transmitting means for trans-
mitting said code signals to said perforator.

1. A telegraph system comprising a central office, a

plurality of patrons’ offices, a tie-line extending from
~each patron’s office to said central office, a transmitter
-and. a printer at each patron’s office connected to said

- tie-line, a plurality of cord circuits at said central office

-¢ach including a 'perforator,_ a code generator at said
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rality of patrons’ offices, a tie-line extending from each

35

central office common to said cord circuits, nieans for
connecting any one of said cord circuits to any one of
said tie-lines for interconnecting the cord circuit per-
forator with the tie-line transmitter, cord circuit identifica-
tion means included in said code generator, means in said
cord circuit responsive to signals transmitted over said
connected tie-line for initiating said code generator into
operation to generate code signals representing the code
designation of the connected cord circuit and transmit-
ting means for transmitting said last mentioned code
signals to said perforator.

8. A telegraph system comprising a central office, a
plurality of patrons’ offices, a tie-line extending from each
patron’s office to said central office, a transmitter and a
printer at each patron’s office connected to said tie-line,
a plurality of cord circuits at said central office each in-
cluding a perforator, a code generator at said central
office common to said cord circuits, means for connect-
ing any one of said cord circuits to any one of said tie-
lines for interconnecting the cord circuit perforator with
the patrons transmitter, cord circuit identification means
and tie-line identification means both included in said
code generator, means in said cord circuit responsive to

signals transmitted over said connected tie-line for initiat-

il}g said code generator into operation to generate code
signals representing the code designation of both said
cord circuit and said connected tie-line and transmitting

means for transmitting said last mentioned code signals

to said perforator.
9. A telegraph system comprising a central office, a plu-

patron’s office to said central office, a transmitter and a
printer at each patron’s office connected to sajd tie-line,
a plurality of cord circuits at said central office each in-
cluding a perforator, a code generator at said central
office common to said cord circuits, said code generator

- including a multi-position program switch having a pre-

40
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_ | _ . 60
cludes a second code generator at said central office,
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determined cycle of operation and a coding device for
generating code signals, means for connecting any one
of said cord circuits to any one of said tie-lines for inter-
connecting the cord circuit perforator with the tie-line,
cord circuit identification means included in said code
generator, means in said cord circuit responsive to sig-

nals transmitted over said connected tie-line for seizing

for use said code generator and initiating said program
switch into a cycle of operation, means for directly con-
necting said program switch to said coding device to
generate predetermined fixed codes in certain positions

“of operation of the program switch and means for jointly

connecting said program switch and said cord circuit

identification means with said coding device, in at least

one position of said program switch, to produce variable
codes and transmitting means for transmitting the code
signals generated by said coding device to said per-
forator. | | | |
10. A telegraph system comprising a central office,

2 plurality of patrons’ offices, a tie-line extending from .
‘each patron’s office to said central office, a transmitter and
-a printer at each patron’s office connected to said tie-

line, a plurality of cord circuits at said central office com-
mon to said cord circuits, said code generator including |

‘a multi-position program switch having predetermined

cycle of operation, means for connecting any one of said
cord circuits to any one of said tie-lines for intercon-
necting the cord circuit perforator with the tie-line trans-

mitter, cord circuit identification means and tie-line iden-

tification means both included in said code generator,
means in said cord circuit responsive to signals trans-
mitted over said connected tie-line for seizing for use
sazd code generator, and initiating said program switch
into a cycle of operation, and coding means directly con-
trolled by said program switch in certain positions of

‘operation thereof to produce predetermined code signals,

said coding means being jointly controlled by said program
switch and said cord circuit identification means, in at



" and said patron’s recorder.

~.second code. generator, -

" A telegraph

o -switching system at' seid- o

Jeast -;}ne other position: of said program smtch, to-pro-

duce signals representing the code designation of said.cord

cireuit, said coding means being further-jointly controlled

means, in still other positions of said program switch, to

“produce signals representing the code designation of the

by said program-switch and said tie-line identificatien

tie-line, and transmitting means for transmitting the sig- -

nals produced by said coding device to said perforator.

~11. A telegraph system comprising a central office; a
plurality of patrons’ offices, a tie-line extending from each

a transmitter and-a

patron’s office to said central office,

plurality of cord -circuits at said central office -each in-

10
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use-~-_sa;idi-;; prmlary code generator and initiating the same '

L ]

through- a-cycle of operation, means controlled by said
primary code generator for seizing -for use an idle one

of said secondary code generators, means operable at the .
- end-of the cycle of operation of said primary-code gener-

‘ator -for releasing the same for use with another line and

for inmitiating the seized second code generator Into a

cycle of operation; said code: generators having means

for generating top-line code signals representative of the

identity of the connected line, the geographical location

 of ‘the connected station, -the central office identity, the

~ printer at each patron’s office connected to said tie-line, a -

‘cluding a perforator, a code generator at ‘said central

office com

~ 'any one of said cord circuits to.any one of said tie-lines

* for interconnecting the cord circuit perforator with the tie-

L

line for the reception of signals transmitted from said

ce over said connected tie-line, means respon-

patron’s of

sive to signals transmitted from said patron’s

yon to said cord circuits, means for connecting

15

20

seizing for use said code generator and initiating the same

through-a cycle of operation, and means in the code gen-

erator for generating top-line information including code

signals representing the code designation of ~said - cen-

tral office, the code designation of the cord circuit and the
‘code designation of the tie-line connected thereto, and

transmitting - means in said code generator for trans-
mitting said top-line information both to said perforator

s defined. mclalm 11 having

- 12. A telegraph system as d 11 hav
timing means set into operation in response. to said code

" geperator initiate signals, means to disable said timer

~upon the completion of the cycle of operation of said transinitted from said patron’s office over said connected

~ code generator and supervisory signalling means operated
by said timer when.said cycle is not completed within a

) station.. = - -
- '16. A telegraph -system oI

message number and the instant time and date, top line
transmitting. means for each of said code generators,

means for connecting said top line transmitting means

into said transmission circuit for transmitting said gen-- '

‘erated. code signals to said perforator to produce a top

line of information, and means operative upon the com-.
pletion of operation-of said- secondary code generator for
eliminating -said top line transmitting means from said
transmission circuit to condition the same for reception of
message -and end-of-message signals from said. connected

'pljis'i_ng- a central office,

~ a plurality of patron’s offices, a tie-line extending from

25

‘each patron’s office to said central office, a transmitter

and a printer at each patron’s office: connected to -said

 tie-line, a plurality of cord circuits at said central office

30
 said -tie-lines for interconnecting the cord circuit pex-

each including -a perforator, a code generator at said
central -office common to said cord circuits, means for
connecting any one of said cord circuits to any one of |

forator ‘with the tie-line for the reception of signals

~ tie-line, said code generator comprising a cord circuit

35

prescribed time -after reception. of said code gemerator

initiate signals.

3. A telegraph system as defined in claim 11 having

means operable at the end of said cycle of operation for
~ releasing said generator and rendering the same available

~ for seizure by another cord. circuit, a second code gen-

 erator common to all cord circuits, means: under. control

“of . said first mentioned code. generator for seizing . said

“cod
said first mentioned cycle, means.in said second code gen-

said connected patron’s office, a transmitter for transmit- |
 ting:said latter top-line- signals -to said cord circuit. per-
forator and to said-patron’s:printer and means -for releas-

 ing:said second code generator at the-end. of its cycle of

~ common to all of the cord circuits, means in the. cord

. circuit responsive to'an end-of-message. signal received
. -over-said tie-line for seizing for use said third code gen-
" erator and initiating it into. a <cycle -of-operation .to. gen-

- _erate. message acceptance code signals, transmitting means

for transmitting said message ‘acceptance signals_to.-said -
~ tie-line ‘and: means operafive at

e-generator for.disconnecting . A P Y L S
generator 1oL £ Ei et g ~ -a‘plurality of ;;co.r_d_.:;clrcmts:_'_at::saldf"central:::ﬂfﬁﬂe ‘each: 11~

the end. of said :cycle of

- operation of said third cod

*the cord circuit from said tie-line.

.. 15. A telegraph system- comprising a _central. office, _
~_a-plurality of remote stations, a line connecting.the cen- 95
" tral office. with- each of said. stations, an. intra-office
- switching ntral office, means for prepar- -
ing -perforated tape: for- use -in. said intra-office ‘system
~ comprising means for completing a transmission circuit z,
* .between-said perforator and any one of said lines for the "~
~ reception--of code. signals over the comnected line, a
primary code generator and-a plurality of secondary-code
- _generators; at said central -office, means. responsive: to

- '
. o !

- scode signals received at said central office for seizing for

. erating. additional top-line information in- -
cluding signals. representing the geographical location of

14 system as defined in claim 13 in-which
~a third code generator is provided at said.central office

40
~ nect the cord-circuit to-said transmitter, means to -initiate
~ said tie-line identification switch into a position of opera-

UMD g e, S B e . _‘tion-to correspond to the connected tie-line »ans' OP-

generator through a cycle of operation at the end of

50

finder: switch, a tie-line: identification switch and a pro-

gram :switch having a predetermined cycle of operation,
‘a coding device and a transmitter, means responsive to

code signals received over a-connected tie-line for Seizing

for use:said-code generator and initiating said cord circuit

finder switch: into a position of operation whereby to.con-

- -erative following the co

npletion of the operation of the

-cord “circuit finder switch and the tie-line identification
~“switch for-initiating said program switch through a cycle

 of. operation, said coding device being. activated under

control of said program switch, said - cord. circuit finder

switch -and said- tie-line identification switch to produce
signals-in-certain positions of said program switch. repre-
~ 'senting ‘said positions, producing signals in'.at Jeast one

_other ‘position: of said program switch representing the

- position of said cord circuit-finder switch and producing
gignals in’ still other positions of said program.switch

55 representing the position of said: tie-line identification.

~-switch; and- means-including said transmitter for:trans-

17 A

-----

mitting the signals produced by said coding devico-to'said

recorder. oL
telegraph-system: comprising a central office,:a

-'--_3'_p111fal=iity of patron’s offices, a-tie-line extending from each
. patron’s office to said central office, a transmitter-and a
‘printer at-each patron’s office connected: to-said: tie-line,

-cluding a perforator, a code generator at said . central

office common: to-said cord circuits, means for connect-

~ing any one ofsaid-cord circuits to any one of said tie-

lines: for: intérconnecting the ‘cord circuit perforator “with -

- the tie-line for the reception of signals-transniitted ‘from
" said patron’s office' over-said connected tie-line, said code

g™

-'r::_gEneratOi*.i_ comprising a cord: circuit finder. switch, a. tie-
-liné identification ‘rotary switCh' and. a ‘pro gram. rotary
~switch ‘having: a predetermined: cycle:of operation,;each

- - of said; switches- having a plurality of rows of contact, a

-_coding - device -and a ' transmitter; means responsive to
75

code signals received over a connected tie-line for seizing
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saild code generator and initiating said cord circuit finder
switch into a position of operation whereby to connect
the cord circuit to said transmitter, means to initiate said
tie-line identification switch into a position of operation
to correspond to the connected tie-line, means operative
following the complefion of the operation of the cord
circuit finder switch and the tie-line identification switch
for initiating said program switch through a cycle of op-
eration, said coding device being activated under control
of one row of contacts only of said program switch, said
cord circuit finder switch and said tie-line identification
switch to produce signals in certain positions of said pro-
gram switch representing said positions, producing sig-
nals in at least one other position of said program switch
representing the position of said cord circuit finder switch
and producing signals in still other positions of said pro-
gram switch representing the position of said tie-line
identification switch, and means including said trans-
mitter for transmitting the signals produced by said cod-
ing device to said recorder.

18. A telegraph system comprising a source of code
signals, a recorder for receiving said signals, a code
generator including a program switch and a coding de-
vice having an input conductor for each code to be gen-
erated, an output conductor for each unit of the codes
to be generated, means including said program switch
for energizing said input conductors one at a time, and
electrically conductive devices connected between eachk of
said input conductors and predetermined ones of said
output conductors, in coded relation, said devices serving
effectively to conduct in one direction only, means re-
sponsive to signals received from said source for initiat-
ing said program switch through a cycle of operation to
periodically energize one of said input conductors, means
associated with said output conductors for generating
code signals in response to such energization and means
for transmitting the code signals so generated to said re-
corder. |

19. A telegraph sysiem comprising a source of code
signals, a recorder for receiving said signals, a code gen-
erator including a program switch and a coding device
having an input conductor for each code to be generated,
an output conductor for each unit of the codes to be
generated, means including said program switch for apply-
ing a predetermined potential to said input conductors
one at a time, and gas-filled, cold cathode glow discharge
devices connected between each of said input conductors
and predetermined ones of said output conductors in
coded relation, said potential being of an order to effect
conduction through said devices in one direction only,
means responsive to signals received from said source for
initiating said program switch through a cycle of opera-
tion to periodically energize one of said input conductors,
means assoclated with said output conductors for gen-
erating code signals in response to such energization and
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means for fransmitting the code signals so generated to
said recorder.
20. A telegraph system, a code generator including a
program switch and a coding device having an input con-

ductor for each code to be generated, an output con-

ductor for each unit of the codes to be generated, means
including said program switch for applying a predeter-
mined potential to said input conductors one at a time,
and gas-filled, cold cathode glow discharge devices con-
nected between each of said input conductors and pre-
determined ones of said output conductors, in coded
relation, said potential being of an order to effect con-
duction through said devices in one direction only, means
for imitiating said program switch through a cycle of
operation to periodically energize one of said input con-
ductors, and means associated with said ouput conductors
for generating code signals in response to such ener-
gization. |

21. A telegraph system, a code generator including a
program switch having a plurality of rows of contacts
and a coding device having an input conductor for each
code to be generated, an output conductor for each unit
of the codes to be generated, means including one row
of contacts only of said program switch for energizing
said input conductors one at a time, and electrically con-
ductive devices connected between each of said input
conductors and predetermined ones of said output con-
ductors, in coded relation, said devices serving effectively
to conduct in one direction only, means for initiating said
program: switch through a cycle of operation to periodi-
cally energize one of said input conductors, and means
associated with said output conductors for generating
code signals in response to such energization.

22. A telegraph system, a code generator including a
program switch having a plurality of rows of contacts
and a coding device having an input conductor for each
code to be generated, an output conductor for each unit
of the codes to be generated, means including one row of
contacts only of said program switch for energizing said
input conductors one at a time, selectively operable means
for varying the order of energization of said input con-
ductors by said program switch and electrically conduc-

tive devices connected between each of said input con-

ductors and predetermined ones of said output conductors,
in coded relation, said devices serving cffectively to con-
duct in one direction only, means for initiating said pro-
gram switch through a cycle of operation to perio dically
energize one of said input conductors, and means asso-
ciated with said output conductors for generating code
signals in response to such energization.
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