Sept. 12, 1950 C. R WALKER 2,522,003
TELETYPEWRITER SWITCHING SYSTEM '

Filed Aug. 2, 1948 . - 5 Sheets~Sheet 1
TELETYPEWRITER ey |
. FIG./ o
3~ ] | D=
o 1 H =
] =3
F 2

-l |
KEYEOARD

PERF

Fre.1 |\ Fre.2 |Fre 32 | Flrc.a | Fre.s -

INVENTOR
C.R WALKER

Y

ATTORNEY




Sept. 12, 1950  C. R. WALKER - 2,522,003
5 TELETYPEWRITER SWITCHING SYSTEM o
Filed Aug. 2, 1948 _ 5 Sheets-Sheet 2

~ INVENTOR
C.R. WALKER

BVMW

AT TORNEY




Sept. 12, 1950 ~ C.R. WALKER 2,522,003
' TELETYPEWRITER SWITCHING SYSTEM
Filed Aug. 2, 1948 B | .- - | R ,'j5 Sheets-Sheet 3

- FIG.3

- - sl BN e i

I - - | SUB~-STATION @

. - o L |
- 103 SUB~STATION R

INVENTOR
CRWALKER

" Mt

ATTORNEY




" Sept. 12, 1950 -- C.R WALKER . 2,022,003

'TELETYPEWRITER SWITCHING SYSTEM

Filed Aug. 2, 1948 S 5 Sheets-Sheet 4
i
o =1 111 . 12 ﬁ /3
T "
. . i
T T i
| FIG.4
52-
"

G4

P

B_v 2

K

Z

L.F.

C.RET. -'

; ‘BLK

 “Fleen v
ST

) INVENTOR
C.R.WALKER

A‘a/m

AT TORNEY




Sept. 12, 1950 C. R. WALKER 2,522,003
| TELETYPEWRITER SWITCHING SYSTEM ' '
Filed Aug. 2, 1948 N "SEShéets-Sheet o

' T
o [ L L Lo
| . . . | Hisb= |
14/ —~—
L O _
FIG.5
' | swiTcHING STATION
/28 — 124 ' | | e~
T SUB-STATION ' ' [T 77T | sus-sTaTion]
/129 : |
* I o s
_ . | ——~ 1
T 1 SUB-STATION | [~ T "7 | SUB-STATION|
] 0 IR
| | - . .//'4‘1
| | Tt | suB-STATION
.
INVENTOR
CRWALKER

BV-/MW

AT TORNEY




Patented Sept. 12, 1950

. UNITED STAT

ES

"

- 2,022,003 - '

.P.'TENT OFFICE .

TELETYPEWRITER SWITCHING SYSTEM
‘Charles Robert Walker, Jersey City, N. J., assignor
- to American Telephone ‘and Telegraph ' Com-
pany, a corporation of New York = =

* Application August 2, 1948, Serial No. 41,944

1

This invention relates to telegraphy and par-

~ticularly to teletypewriter switching systems.
- An object of the invention is to connect any
~one or group or all of a plurality of receiving

stations to a telegraph channel to receive mes-"

sage material transmitted over the channel.
Another object of the invention is to discon-
nect from the channel any connected one-of the
receiving stations only upon the selective con-
--nection of another station to the channel so that

~at-no time is the telegraph channel without a

connected receiving station. | -
~ Another object of the invention is to discon-
nect any connected one of the receiving stations
-Incident to the selective connection of another
“station to the channel. R I

- Another object of the invention is to ‘provide

a plurality of switching stations associated with

~&-ecommunication channel, each serving a plu-
‘rality ‘of receiving stations, -and being so ar-
ranged that when g switching operation takes
place at one of the switching stations to con-
‘nect one of its receiving stations to the telegraph
channel, any receiving station then connected

‘to the channel, whether served by that switehing -

station or another switching station, will ‘be
automatically disconnected from the channel.
The Invention features the use of telegraph
signal controlled switching instrumentalities for
‘selectively connecting receiving stations to the
telegraph channel in response to station desig-
nating or switching code signals. © :
The invention also features relay circuits and
‘locking circuits therefor for connecting the ‘re-

‘ceiving stations to the telegraph channel under . -

the control of the signal responsive switching
instrumentalities. @ - |

The invention also features interrelated lock-

Ing circuits for all of the switching relays at any

‘one switching station so that the selective opera- . 4

tion of one such relay at a station will cause to

‘be interrupted the locking circuits of all other

switching relays at that switching ststion.

The invention also features an arrangement
‘whereby the switching instrumentality at each -

switching station, upon responding to switching
‘signals assigned -to receiving stations served by
ingrelays if any is operated. - o
- -In . accordance with a preferred embodiment
of the invention a message originating point or
station has transmitting equipment connecteg
to a telegraph line or channel extending to one
or more switching stations, each of which ‘has

-other switching stations, unloeks its own switeh- ]

15 ing contacts of the permutation code selector
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one channel. “ Each of the switching stations is

~ provided with a permutation code selector mech-

“anism having contacts arranged to be selectively
~closed momentarily in response to permutation

‘code signals transmitted over the telegraph

channel from the message originating station.
These contacts are arranged to control the ecir-

~‘cuits of ‘switching relays. Certain relays per-
- form a preparatory or activating function and

‘are operative ‘by contacts in ‘the permutation

code selector mechanism, if operated in prede-
~termined order or-sequence in response to their
‘code signals, namely, Figures and H, received in

that sequence, to associate with station select-

‘mechanism, individual switching relays that are
~operable to connect to the telegraph channel in-
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“dividual -lines extending to receiving stations.

After the activating relays have been operated, |
the next received signal, if it represents a par-

ticular receiving station to be selected, will op-
erate its assigned contact in the permutation code

‘selector ‘mechanism and if the signal represents -
-& receiving station served by that switching sta-

“tien, ‘the associated switching relay will be op-
erated to connect the selected line to the tele-

‘graph channel ‘and this relay will be locked ‘in
“the'operated-condition. @~ = .
- - I'he locking circuits for the switching relays

-are ‘interrelated, so that only one of them st g

switching station may be locked at any one time..

‘Any ‘such relay upon operating interrupts the

locking -circuits of ‘all others and releases any

‘that-may have been locked at the time it oper- -
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ated. ‘The code which follows g line selecting

¢ode is the Letters signal and the reception of

this code results in the deactivation of the.
switching system by effecting the release of the
preparatory -or -activating relays. The letfers

signal is followed by the message, which will -‘-b"e_' -
received hy the receiving station associated with
the -connected ‘line.- Although the permutation

~ code selector mechanism receives all signals con-
-;tamed_ in the body of the -“me',ssa,g'e; no further

_Switching operations occur because the switch- o |

ing mechanism-has been deactivated.

At the conclusion of the message, assuming

~that there-is no other message to be transmitted

the system remains dormant with the connected

station ‘remaining connected. When another

message is to be transmitted to a different sta-

tlon the activating sequence of code combina-
tions ‘is again ‘transmitted to prepare for the

8ignal responsive ‘equipment associated ‘with the o3

[ 5

selective connection of another line. If ‘the line |
to'be selectively connected is served by the same |
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switehing office, the operation of its switching
relay will result in the interruption of the lock-
ing circuit for the previously operated switch-
ing relay and that relay will be released.

When two or more switching stations are pro-
vided, each having lines to be connected to the
telegraph channel, contacts in the permutation
code selector mechanism at each switching sta-
tion that are operable in reepense to selecting
code signals for lines served by ofher switching
stations are connected in mulfiple to the operat-

ing circuit of a release relay to release any op-
erated switching relay thereat. In this way the -

10
- printer and Leybcar{l transmitter comprising a
unit which ma
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receiving stations connected to lnes served by
the switching station in Fig. 4 and also showing
in diagrammatic form a third switching station
and receiving stations and lines served by it; and
Fig, § is a diagrammatic view showing how Figs.
1 to b, inclusive, are o be armnged to represent
2 cemplete system.
.Referring now to Fig..1, the elements shown in

:f Q detted line 1ee+ang1e daesignated by the refer-

selective connection of a line to the communi-~

cation channel anywhere in the system will re-

sult in the disconnection of a previously con-

“hected line anywhere in the system.

With an arrangement as herembefere de~"
scribed In which a line may be disconnected only.

incident to the connection of another line, at no
~time is the telegraph channel without a connect-

ed line and it is not pesemle for meeseges to bhe

completely lost because a message not preceded
by a selecting code signal will be received at the
‘station which was last seleeted to receive a mes-
sage.

In addition to the md1v1duel line connecting re-
lays at each switching station there may be one
0r more group or broadcast switching relays

‘which have their locking circuits infercontroiled

by all of the individual line selecting or switching
relays in the same way that their locking circuits
are interrelated. The signal responsive contacts
‘which operate the broadcast or group switching
relays are responsive to the same code signal at
~all switching stations serving lines involved in
the group. Upon the transmission of the broad-
cast code signal following the activating signal
sequence, the broadcast switching relay at each
switching station will be operated to connect to

ence numeral |f represent a  teletypewriter
y ba of the type shown in Patent

to 8. Morton et al.

- .and the disclosure of the Morton patent is in-
15
. present specification.

corporated herein by reference as part of the
'The keyboard transmitter

1s represented symbolically by the transmitting
contacts i2 and the teletypewriter printer is
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the telegraph channel all lines served by that
switching station that are included in the group

and each such relay will lock operated, and at
that switching station which. had an individual

switching relay locked for the reception of a

previous message, such relay will be released, the
station, however, if included. in the group, re-
maeaining connected because the broadeast switch-
ing relay is operated. Also, when the broadcast
relays are locked, and the broadcast message has
been completed, and thereafter code signals are
transmitted to select an individual line served by
a switching svation, the broadcast relay will be re-
leased by the direct interruption of its locking
circuit by the selected individual switching relay
at that switching. station and at other stations
the broadcast relays will be released by the oper-
ation of the lelease relay due . to the reception of
& selecting cede which is not assigned to any of
the receiving station lines served by those switch-
ing stations. |

For a complete underetandmg ef the invention

reference may be had to the following detailed
description to be mtergreted in the light of the

accompenymg drawings in Wthh |

Figure 1 is a view. shewmg the mrcuzts of a
message Or? gmat ng station; . =

Flg 2 1s g view ehewmg the elrcuits of a switch-
ing station;
- Pig. 3 is a view showmg the elrcults of receiving
stations associated with telegraph lines served by
the switching station in Fig, 2:

" Fig. 4 is a view showing the circuits of a second
sw1tch1ng station; | -
. Fig. 5 s a view showmg dlagrammatwally the
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_spendmg to the signals.
‘board. transmitter {2, the station may also be
'prewded with a tape tmnsmltter {4, This trans-

specification. The transmitter
outer segmented ring including start, code and

Tepresented symbolically by the magnet {3 which

is the selector magnet of the printer and is re=-

Spounsive to signals to cause the printing of char-

acters or the aecomphshment of functions corre-
In addition to the ke:;’-

mitter may be of the type shown in Patent
2,055,567 granted September 29, 1936 to E. T
Watson, and the disclosure of this patent is in-
corporated herein by reference as part of this
comprises an

stop impulse segments, the code impulse seg-
ments being connected to tap sensing contacts I8,
a continuous or L.leued inner conductive ring, in-
teleennected brushes engaging the oubter and
inner rings of the distributor and carried by
brush arm T, a driving shaft i8 to which the
brush arm I7T is seeu.ted a motor 9 for driving
shaft {8 through fnetmn cluteh 21, and a.stop
cam 22 for arr esting she,ft {8 under the control of
stop magnet 23. Perforated tape containing sig-
nals to be transmitted by transmitter 14 may be
supplied by keyboard perforator 24 which may

be of the type shown in Patent 1,182,179 granted

May 9, 1916 to C. L. Krum et al. Perforated tape
passing from keybhoard perforator 28 to tape

transmitier {4 is engaged by a taut tape member
26 which closes contacts 271 when a loop of tape

- of predetermmed dimensions has been formed.
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If manual switch 28 has been closed prior to the
formation of the loop, a circuit will be traced
upon the closeure of contacts 27 from battery 28,
through switch 28, confacts 27 and winding of
magnet 23 to ground, to disengage the armature
of stop magnet 23 from stop eam 22 and permlt

shaft {8 to be driven by motor 9.

A cireuit is fraced from bettery 3! threugh
the stop or rest contacts of keyboard transmitter
12 when that transmitter is at rest, selector msag-
net {3 of the teletypewriter printer, stop or
rest segment, brushes and closed ring of trans-

mitter {4, conductor 32 and operating winding of

transmitting relay 33 to ground to hold selector
magnet 3 energized and to hold relay 33 oper-
ated to its marking contact. Relay 33 has g bias-

ing winding provided with a battery connection

to drive the armature to the spacing contact when
the operating winding is. deenergized, the oper-
ating winding predominating when it is ener-
gized and holding the armature of the relay on
its making contact. Marking impulses generated
by keyboard transmitter 12 or tape transmitter
14 provide a closed circuit condition for selector
magnet 13 and transmitting relay 33 to hold the
selector magnet in the marking condition and to



-

~hold the-armature. of relay 38 on its marking con-
-tact. Spacing signals ‘generated by ‘keyboard

transmitter 12 or tape transmitter 14 are repre-

sented by an open cireuit condition, releasing se-
 -lector magnet 13 and permitting the armature

~0f -transmitting relay 33 to engage.the spacing

contact. Selector magnet 13 of the teletype-

~writer printer responds to signals generated by
‘keyboard transmitter 12 or tape transmitter {4

and provides.g.printed record of messages-as.they -

are fransmitted. It will be understood that mes-
~sages may be transmitted from either transmit-
ter, but that both may not be operated simulta-
-neously.

Themarking and spacing contacts of tra,nsmit-'

-- tmg relay 33 are connected.to batteries of oposite
polarity to provide polar sigrials. The armature
-of transmitting relay 33 is connected to g tele-
-graph line or'cliannel 34 which extends info Fig.

-2, which.shows a switching station, where it con-.
‘nects-serially to the operating windings of a plu~-

-rality of repeating relays 36, 37, 38 and 39, Tele-
«Braph line.34 then extends across Fig. 3 and into
Fig. 4, which shows another switching station,

‘where it connects serially to the operating wind- -5 ‘54 of the monitoring selector, the lower winding -

‘of relay 87 and both windings of relay 59 become

-1ngs -of repeating relays i1, {12 and 113. Tele-
sgraph line 34 may extend to and through other

‘Switching ‘stations such-as the station indicated
-dlagrammatically in Fig. 5 by the reference num-
“ber (41, and ultim&tely iterminaa,tes. at ground

petentia,l |
‘Sinee the transmitting relay 33 tra,nsmlts polar

'-"51gna,ls the receiving relays 36, 31, 38, 39, iil, 112

and ‘113 are polar relays. With pola,r operation

-of “such relays, it is not essential that they be :

‘provided with biasing windings but they may be

so“equipped and battery potentials of the proper

‘polarity may be supplied to those windings as in-
-dicated in Figs. 2 and 4.

‘The armature of relay 36 is connected -.to bat-‘

tery 51 and the marking contact is connected to
- ground through the winding of the selector mag-
‘net 52 of a contact operating permutation code
-selector mechanism or monitoring selector. A de-
-vice of this type. is shown and described in detail
‘in Patent 2,112,234 granted March 29, 1938 to
J. F. Beattie et al. and the disclosure of this pat-
@nt is incorporated herein by reference as part of

‘the present specification. The structure of the

“monitoring selector equipment employed in this

“invention is substantially the same as that dis-

closed in the Beattie patent and operates in sub-

-stantiglly the same manner. Its function is to

~.close electrical contacts selectively and momen-
-tarily. in response to the reception of telegraph
-signal code combinations.

It will be assumed .that keyboard transmltter
Iz is.operated to select a particular receiving. sta-

tion and transmit a message thereto, or that a

-tape containing such a message has been pre-
.pared in Keyboard. periorator 24 and that fape

transmitter 14 has been started.. The sequence

-0f.code combinations transmitted is Figures, the
letter H, a letter of the alphabet representing the
.designation of the station to which the message
is directed, Letters and the message itself. . -
- Upon the reception of the code. combinations
_representing - Figures the contacts 53 close mo-
.mentarily. Contacts 54 also close momentarily,
these being universal contacts that -are operated
~each time the monitoring selector receives a .code
.combination.regardless of the. selectwe na,ture of
that code. combination. :
sAccireuit. is traced from: ground through closed

12,529,008
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.contact 53, canductor 56 lower wmding of relay

- relay 89 to.-battery 61. .Relay 5T operates.- and.at
‘its inner lower :armature and: front contact -it

.5 ‘completes ‘2 circuit, during the time that uni- '

-versal contacts ‘54 remain closed, from battery
‘through the closed contacts 94, the noted arma-
ture-and front contact of relay 57 and the lower
‘winding: of relay 89 to battery 62. It follows from
.o this that both windings of relay 59:become:ener-
‘gized, the upper winding first and then the lower
‘winding. The ‘lower winding of relay 59 seeks
‘To operate the armature of that relay toits first
‘gontact but the upper winding predominates a,nd

13 -holds the armature on its back contact.

“The'relay 57 ‘also completes for itself-a holding
-clrcuit‘traced from battery 63 through the upper
‘winding of that-relay, the inner upper front con~
‘tact-and armature, conductor 71, the back con-

20 tact-and armature of relay 59, COIIdIlCﬁOI‘_ 68, and

“the outer lower armature and:front contact of
‘relay-57 to ground. At its outer upper armature
~'the relay 57 prepares an energizing circuit for
relay-64. Upon the opening of contacts 53 and

-_'deenerglzed relay 5T remaining operated due 1:0
the previously traced locking circuit.

b1 presumed to be received is that representing
the'letter H which will cause the momentary op-
- eration of contacts $6. These contacts complete
‘a4 ‘circuit ‘from ground through the outer upper

L .
- '
'lI-I'I

winding of relay 68, conductors 58 and 68 and
‘through' the upper winding of relay 59 to battery
6l. Relay 64 operates through the energlzatmn
‘of its upper winding, and the upper winding of
- ‘relay 59 again becomes energized in series there-
10" with. Contacts 5§ again operate, completing the
energizing eircuit for the lower winding of relay
59 which remains unoperated due to the predom- |
Inating effect of the upper winding.. =
- At 1ts inner lower armature and front contact. =
.5 therelay 64 completes for itself a holding circuit
‘traced from battery £9 through the lower wind-
‘ing of relay 64, the noted front contact: and ar-
‘mature of tha,t rela,y, conductor 71, back contact
“and armature of relay 59, conductor 68 and in-
50 ner armature and front contact of relay 57 to
- ground, relay 64 thus being locked in parallel with
-relay ‘57 through the armature and back contact
‘of relay 59. At the outer lower armature and
“front contact of relay 64 a ground additional to
55 that supplied through the outer lower armature
‘and front contact of relay 57 is connected through
‘conductor ‘68 and the armature angd back contaet
‘of relay 58 for locking relays 57 and 64, the addi-
-‘I'tmnal ground being supplied for a purpose which

.0 “Will-be- described later. At its remammg arma-

“tures the relay H prepares individual energlzmg
cn:'cults forthe relays 76, 11,718,719 and 8i. |

_?tian for the letter H and the operation -and lock-

wgg Ing of relay 64, the code combination for sélect-

‘g ‘g receiving: station will be received by selec- '

tor'magnet '52. It will be assumed that this code

~ combination Tepresents the letter R and the mo-

‘mentary closure of contacts 82 will occur. These
70 -contacts will complete “a circuit ‘from ground
“through the third upper armature and front con-
‘tact of relay-64, counting:from the top, conduc-

ttor 83, lower winding of relay 17 to conductor 58,

‘downwardly-along that conductor to conductor60
=g and uhrough the upper winding of relay 59 to bat- .

81 to conductors 58 and 60, ‘upper winding ‘of =

- The next code combination that should be and- o

front contact and armature of relay 57, upper

‘Following the receptmn of the code combma- .
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tery 61. Relgy 11.opsrates over this circﬁit‘ . The

operation of contacts 82 is accompanied by the

“elosure of universal contacts 54 which ggain com-
.plete a circuit: from ground through conductor
- 55, the inner 'lower armaturé and front contact
of relay 51 and. the lower winding of relay:9$
-to battery 62.. The lower winding of relay. 59 is
again unable to operate the relay because the
upper winding is energized in series with the low-
-er winding of relay 11.

Relay 11 completes for 1tself a, lockmg c1rcu1t
from battery 84 through conductor 8§, the upper
winding and inner upper armature and front con-
-tact of relay 711, innermost lower armature and
back contact of relay 16, middle lower armatures
and back contacts of relays 18 and 19, conductor
81 and armature and back contact of relay 8{ to
~ground. It will be noted that the locking circuit
just traced includes an armature and back con-
-tact of each of the relays 16, 18 and 19. It fol-
lows frora this that upon the energization of any
one of these three relays the locking circuit of
‘relay 11 will be interrupted and that relay will be
- released, as will be more fully described later.
At its three lower armatures, relay 11 interrupts

similar locking circuits individual to the three

‘relays 16, 78 and 78 for the purpose of releasing
any one of those relays that might have been
operated and locked. At its outer upper arma-
ture and front contact the relay 7T completes a
cireuit from ground through the winding of relay
88 and conductor 89 to battery 91.

- The relay 88 operates and at its upper arma-
ture, in make-bpefore-break sequence, connects
‘telegraph line 82 to the marking contact of re-
ceiving relay 38 and disconnects the telegraph
line 82 from battery 93. Line 92 extends to re-
ceiving station 94 in Fig. 3 and is connected to
ground through the winding of the selector mag-
net 96 of a teletypewriter printer which may be
of the same type as the one designated {1 in Fig.
1, and the selector magnet 86 is intended to rep-
resent such a teletypewriter printer. Since two-
~way transmission over telegraph line 92 is not
contemplated, the teletypewriter at station 94
may not be equipped with transmitting mecha-
nism, or if it is so equipped the transmitter will
be arranged to transmit over some other com-
munication circuit, not shown., The relay 88 also
completes a circuit from battery 871 through itfs
lower armature and front contact, signal con-
ductor 98, winding of relay 98 at station 94 fto
ground. A circuit is completed by relay 89 from

the left-hand terminal of battery 10i, the arma-

ture and front contact of relay 88 and the wind~ .

ing of relay 102 to the right-hand terminal of
battery 18i. Relay {82 operates and locks in a
circuit through its upper armature and front con-
tact and unlocking key 103. At its lower arma-

ture the relay 102 completes the circuit of signal

lamp 104. By virtue of the manually releasable
locking circuit the lamp 104 will remain lighted
after relays 11, 88 and 88 have been released,

thereby serving to indicate that a message has

been received.

The battery 938 in Flg 2, Wthh is eonnected to

telegraph line 82 when relay 88 is not energized,
holds telegraph line 92 closed and maintains
selector magnet 8o energized which is the normal
idle condition when a message is not being trans-
mitfted to the station 94. Upon the connection
of telegraph iine 32 to the marking contact of
relay 38, the selector magnet 96 is responsive to
.telegraph signals received over line 34 and re-
peated by J:elay 38 -

F el

L
.

L

"

Returning to consideration of the monitoring

- selector mechanism in Fig. 2, the code transmitted
-to and received by relays 36, 37, 38 and 39 next
-after the station selecting code is designated

D

10

20

Letters.

The monitoring selector is not provided

~with contfacts operable in response o this code,
or if there are such contacts they are not em-
‘ployed in this system. In response to the recep-
- tion of -this code combination the universal con-

tacts 54 again operate momentarily. These con-

-tacts again complete the energizing circuit of the

lower winding of relay §9.

15-

However, no other
contacts are concurrently operated fo connect
ground to conductor 58, so that the upper: wind-
ing of relay 58 does not become energized. ~With

‘the upper winding of relay 59 not energized, the
lower winding is enabled to operate the armature

to the front contact which it does.

AS the grma-

~ture of relay 59 lsaves its back contact it discon-
nects, the locking windings of relays 57 and 64
1from the duplicate ground connections supplied
~through their respective outer lower armatures
~and front contacts to conductor 88 and transfers

eult.

those ground connections to its own lower wind-
ing, thereby establishing for itself a holding cir-
Since the holding circuits for relays 571

~and 4 have been interrupted these relays release,
_each disconnecting ground from, the holding cir-
cuit for the lower winding of relay 59 and when

30

39

40

both gmund connectmns have been disconnected
the relay 59 will release. The purpose in trans-

-ferring the holding ground connections of relays

57 and 64 to relay 59 is to assure that relay 59

‘shall not release solely as a result of the reopen-

ing of universal contacts 54, and the purpose in
supplying the duplicate ground connections from

relays 57 and 64 individually is to assure that
‘relay 59 shall not release until after both of. the

cthers have released. 'The condition of the relay
circuit in Fig. 2 at this time __1s that only the relays

11 and 88 are energized.

The next sighal to be received will probably be

carriage return and line feed signals, assuming

45 .
‘message shall begin at the beginning of a new

b}

60

"The monitoring selector in Fig.

that the teletypewmtel printer with which station
8% in Flg‘ 3 is equipped, is a page printer, it being

'customary to make certain that the recewed

line on the paper in the teletypewriter printer.
2 has contacts

“momentarily closable in response to the carriage

‘return and line feed signals but no use is made
“'of these contacts in this system.

 The carrigge refurn and line feed signals are

‘-folluwed by the bndy of the message.

Relay 38

‘will repeat the message to receiving station 94
‘where it will be recorded. Selector magnet 52 of

the monitoring selector glso responds to these

-signals and:the contacts corresponding to those
‘signals will be operated, but none of the relays

16, 18, 19 and 81 is able to respond to the opera-
tion of those contacts because their energizing

-circuits ‘are. open at front contacts of relay 64
‘which is released. "The body of the messgge may
-inelude the Figures code combination and this

65

17[[)

will cause the operation and locking of relay 57.

The only relays that are operable after relay 51
has been operated and locked are the relay 59

responsive to operation of the universal contacts

%4 and the relay 64 operable in response to opera-
tion of the letter H. The sequence Figures and

‘H is not used in the body of a message since this
sequence is used for activation of the switching

‘relay system. In response to the next code com-

bination, whatever it may be, and regardless: of

. 78 whether or 1ot. 16 operates .any -of the contacts
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in the mcnimrlngselector the universal ccnt&cts
54 will complete the energizing circuit cf the lower
winding of relay 59 -which will operate and lock,
interrupting the locking circuit of relay 57 which

will' release and thereby mterrupt the lcckmg |

circuit of relay 5% which will also release )

At the end of the message, transmission ceases,
leaving relays 77 and 88 operated and. telegraph
line 92 connected tc the merkmg ccntact cf
relay 38. |
- It will be: 11cted that the telegl eph che,nnel 34
extends across Fig. 3 and into Fig. 4 and that it
‘has repeating-relays 111, {12 and 113 connected
to it in series. The marking contact of relay 11
is connected through the winding of selector
magnet 82’ to ground. The selector maghet 52’
is the receiving instrumentality- of a momtcrmg
selector mechanism like that shown in Fig. 4.
It has Figures contacts 53’ for energizing mee-—
net 51, H contacts 6%’ fcr completing the cir-
cuit of relay 64’ and universal contacts 54' for

5’3;5'22;003 '
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completing the circuit of the. lower winding of

relay BS’.
letter R ccrrespcndmg to the contacts 82 in Fig. 2.

- During the. transmission of. the codes for Figures
and H which activated the relay switching sys--

It also has contact 82’ representing the

25

- 84, winding of relay 81,

tem in Fig. 2 prepara,tcry to the operation of relay

TT as previously described, relays 57’ and 64’ op-
When

erated and locked in the same manner.
the code combination for R was. received and
effected: the operation of contacts 82 and relay. 11
in Rig. 2, ccnta,ct 82’ in Fig. 4 closed and com-

pleted a eircuit irom ground through. ccnductcr |

(18’, the outermost upper armature and front
ccntact of relay 64’ the winding of relay 81’,
conductor 58’, conductor 60’ and.the upper wind-
ing of relay 'iS’ to battery 61’. Relay 81’ oper-

ated by reley 58’ did not operate because although

its lower winding was energized in a circuit com-
pleted from contacts §4’, the upper winding pre-
dominated and held it unOpera_ted. Relay 81’ has

no locking circuit and its function is to discon-

nect ground from conductor 81’. 'This conductor
is-common to the locking circuit. of relays 121,
122 and 123, so that had any of these relays

been locked at that time it would have been
unlocked and released.

10

repeatlng relay uz' Rela,y 127 also connects bat-.
" tery to signal conductor 129 to operate the signal -

lamp circuit: (not shown) at station 124, which

may be the same as that described with respect -_

to' the receiving station 94 in Fig. 3. o
In response to the Letters code ccmbmetlen .

which follows the selecting code for the statmn -
124 the contacts 54’ ccmplete the energizing cir-

cuit for the lower Wmdmg of relay 59' which oper-

ates because its upper winding is not concur- .
rently energized end releases the relays 51’ and

§4’, these relays in turn releasing relay 59’.

Thereafter the signals of the message transmltted*-_' o

over telegraph cha_n_nel ,34 are recew;ed by ste-.
tlcn 124. '

- During the selectlcn of station 124 in 1esp0nse |
to the activating codes Figures and. H and the
station selecting code S the monitoring selector of

the swx.tchmg station shown in Fig. 2 responded to

these codes, cperatmg and locking the relays 5T
and-64 in response tc the activating codes. The :
contacts 126 close in response to the station. se-
lecting code S and complete a circuit from ground
through those contacts, conductor (1§, the outer-

most upper armature and front centect of relay.
conductors a8 and. §6,
upper winding of reley 59 1o bettery 61.

~operates in series with the upper winding of relay

30
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It will now ke assumed that the next meesa,ge :

to be transmitted is directed to 9, receiving sta-
tion served by the switching station shown.in
Fig. 4, this being the station 124 in Pig. 5. This
~ station is selectable in response to the calling
code combination representing the letter S, Ac-

cordingly, the sequence of code combinations pre-.
ceding the message will be Figures, H, S, Letiers,

Carriage return and Line feed. In response fo
the code combinations for Figures and H, relays.
5T and 64 in Fig. 2 and relays 57’ and 64’ in Fig. 4
operate and lock, relays 59 and 5%’ remaining un-
operated. The ccde combination for the letter 8
causes contacts 126 in Fig. 2 and contacts 125’
in Fig. 4 to operate.
circuit irom ground through. the second arma-
ture and front contact of relay 64’, counting from
the top, lower winding of relay 121, conductor 58’
and upper winding of relay 58’ to batvery 61’.
Relay 12 locks
through conductor 86’, the upper winding of re-
lay {21, the inner upper armature and front con-

tact of that relay and a series path through arma-

Contacts 126’ complete a

50

88 and disconnects greund from conductor 8T
‘which 1 is included in the prewcusly traced lccking_ |

path for relay 11 which operated and locked fo
connect: station 24 in Fig. 3 to repeating relay
38 for reception of the precedmg message. Re-
1y 77 releases and in turn releases relay 88 there-
by disconnecting telegraph line 92 from repeatlng-
relay 38 and reconneécting: ba,ttery 83 to. telegraph:
line 92 to hold the teletypewriter printer at sta-
tion 84 in the normal idle condition. With this
arrangement the telegraph line 92, having been
connected to received signals from telegraph.
channel 34: remains conunected and bcccmes dis-
conhected, not in response to activation of the
monitoring selectcr at the switching station shown
in Fig. 2'-but only in respcnse to the actual. selec-':
tive connection of another: telegraph line. to,
receive signals from telegreph channel 34, =
By reference to Flg 2it will be noted that con~ -

tacts of the mcmtcrmg/selectcr responsive. to the o

letters S; Q, G, W: D and A are connected to con-,
ductor- Hﬁ so that upon the closure of any of.

those contacts after the relay 64 has been oper-

ated, the relay 81 will be operated to open the.

~ locking circuit of any of the relays 76, 17, 18 and

60
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in a circuit from hattery 847
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tures and back contacts of relays 122 and 123 and

conductor 81’ to ground on the armature of relay
81’. Relay (2] completes the energizing cirecuit -
of relay 127 which connects telegraph line 128 of
receiving station 124 to the marking contact of

19 that they may then be operated. These con-
tacts are identified by the reference numera,lsl
26, 136, 137, 138 and 139, respectively. The con-
tacts 1267 and 138’, corresponding to the contacts
126 and 138, are eﬁectwe when relay 64’ has been

enerated to ccmplete the cperetmg c1rcu1ts cf-
relays !25 and: 122 in Fig. 4.

There: is shown dlagremmetmally in Fig 5 a
third' switching: station {41 serving receiving
telegraph stations 142,
repeating relays 146, {47 and 148 associated with
telegraph channel 34 and individual to the sta-
tions 142; 148 and 144 to repeat signals to those
stations when selected. The switching station
{41 also has repeating relay {49 associated with
telegraph channel 34 for controlling the
monitoring selector at that stetlon The sta-
tions 142, 143 and 144 in Fig. 5 have been desig-.

nated by the calling codes @, W and A, respec- '

75

tively, and. in response to these selecting codes
the: ccntacts (36; 13T and 139 in Fig. 2 are opers
able tc cause the operation of releasmg relay 8i

Relay SI

{43 and {44 and having
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when the relay 64 s operated From thls it
| follows that when any receiving station served by
the switching station shown in detail in Pig. 4
or served by the switching station 14{ indicated
diagrammadtically in Fig. 5 is selected, the oper-
ation of the switching contacts at the station
shown in Fig. 2 corresponding to those receiving
stations will be operated to disconnect any sta-
tion served by the switching station in Fig. 2
that may then be connected. Similarly, the
stations designated by the calling codes Q, R and
N in Fig. 3, being served by the switching station
shown in Fig. 2 and being selectable by the con-~
tacts f9t, 82 and 152, the contacts {8{’, 82’ and
{92’ and also the c:mtacts 1367, 137’, and 139’ at
the switching station shown in Flg 4 are con-
nected to operate relay 81’ and disconnect any
connected station served by the switching station
shown in Fig. 4 when a station served by the
switching station shown in Fig. 2 or Fig. 5 is
selectively connected to receive signals. Finally,
at the switching station shown in Fig, 5, the
contacts responsive to the station selecting codes
Q, R, N, S and D would be connected to operate
the release relay at the switching statmn shown
m BFig. 5.

-'Lhe system mcludes provismn for the broad-
castmg of & message to all receiving stations.
Such a message is preceded by the activating
- codes Figures, and H and the letter U. The re-
lays §T and 64 at the switching station in Fig. 2
and the relays 87’ and 64’ at the switching sta-
‘tion in Fig. 4 and corresponding relays at the

switching station 181 in Fig. 5 will be operated.

The selecting code U has been assiened to the
broadecast selection, and in Fig. 2 a circuit will
be completed from ground through contacts {60,
the innermost upper armature and front contact
of relay 64, lower winding of relay 718, conduc-
tor 50 and upper winding of relay 59 to battery
81. Relay 719 operates and locks in g circuit
from battery 84 through the upper winding of re-
- lay T8, inner upper armature and front contact of
that relay, middle lower armature and back con-
tact of relay 76, innermost lower armature and
back contact of relay 71, outermost lower ar-
mature and back contact of relay 18, conductor
81 and back contact and armature of relay 81 to
ground. At its three lower armatures the relay
19 interrupts the locking circuits for relays 76,
11 and 18 so that if any of those relays has been
in the operated condition it will be released. Re-
- lay 19 also completes the energizing eircuit for re-
lay 161 through its outer upper armature and
front contact. Relay I61 operates and connects
geround through its three armatures and front
contacts and through individual conductors to
the windings of relays 162, 88 and 183 and thence
to battery 91. Relays 162, 88 and 163 operate
and connect the three receiving stations in Fig, 3
1o the repeating relays 37, 38 and 39 in Fig. 2
and also operates the signal circuits at the three
recewmg stations.

At the switching station shown in F1g 4 the
contacts 160’ operate and complete a circuit
from . ground through the innermost armature
and. front contact of relay 64’, lower winding of
rela,y 123, conductor 60’ and upper winding of
relay §9’ to battery 61’. ‘Relay 123 operates and
locks in a circuit from battery 84" through con-
ductor 86’, the upper winding of relay 123, its
mner upper armature and front contact, the in-

ner lower armature and back contact of relay
m the outer lower armature and back contact
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armature of relay 81’ to ground. At its lower
armatures the relay 123 interrupts the locking
circuits for the relays 121 and 122 so that if either
of these relays had been energized it will be re-
leased. At its oufer upper armature and front
contact relay 123 completes the energizing cir-
cuit for relay (68 which operates and completes
circuits from ground through its armatures and
front contacts, individual conductors, the wind-
ings of relays 127 and (67, conductor 89’ to bat-
tery 81’. Relays 127 and 167 operate and con-
nect the two receiving stations in Pig. 5 served
hy the switching station in Fig. 4 to the repeat-
ing relays 112 and {i3. Similarly, switching sta-
tion 141 in Fig. 5 will respond to the broadecast
selection code to connect stations 142, {43 and {44
to repeating relays {46, 14T and 148, respectively.
The Letters signal following the broadeast code
will release relays 57 and 64 in Fig. 2, relays 57’
and 64’ in Fig. 4 and the corresponding relays of
the switching sfation {4f in Pig. 5. The mes-
sage that is thereafter transmitted will be re-
ceived at all of the receiving stations. Upon
the subsequent selection of g single receiving sta-
tion to receive a message, such as the station 94
served by the switching station in Pig. 2, the

- broadcast selecting relay T9 will be released upon
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the interruption of its locking circuit at the
innermost lower armature and back contact of
station selecting relay 77. At the switching sta-
tion shown in Fig. 4 broadcast selection relay 123
will be released by the operation of relay 8f’ in
response to reception of a station selecting code
assigned at the switching station in Fig. 2 but
unassigned at the switching station in Fig. 4
and therefore connected to conductor 116’ to
operate relay 81’. | |

It will be understood that additional receiving
stations may be served by any switching station,
the switching station in Fig. 2 being cited as an
example, by the addition of relays corresponding
to the relays 716, TT and 78 energizable through
switching contacts now appearing unassigned
in Fig. 2 and by the provision of additional lock-

- ing circuit break contacts for the relays 76, 71, 18

and 18, one set of break contacts for each station
selecting relay added to the switching station.
At all other switching stations the corresponding
switching contacts would be connected to operate
the release relay, in the case of the switching
station shown in Fig. 4, such contacts being con-
nected to conductor 1i6’. |

It will also be understood that there may be._
special circumstances under which there would
be no oceasion to transmit broadcast messages to
certain receiving stations. It might, for ex-
ample, be gssumed that there is no occasion to
transmit g broadcast message to the receiving
station in Fig. 3 having the calling code Q. This
station could be excluded from broadcast trans-
mission merely by omitting an energizing circuit
for relay 162 from an armature and front contact
of relay i61. There also might be special system
conditions under which it would be desirable to
fransmit messages of a certain type to specified
receiving stations representing a group and other
types of messages to other receiving stations
representing g different group, with or without-
having cerfain of the receiving stations common
tc both groups. This could be accomplished,
again taking Fig. 2 as an example, by adding a
relay corresponding to the relay 79, operable in
response to a particular calling code, having its
locking circuit under the control of all ofher

of- relay 122, conductor 81’ and back contact and 7§ switching relays and arranged to control the.
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locking circuits of those rela,ys and also adding
a relay corresponding to the relay i6{ to com-
plete the energizing circuits of those of the re-
lays 168, 88, 183 and other like relays associ-
ated with the telegraph lines of receiving sta-
tions to be included in the group. Several re-

=1 B

lays corresponding to the relay 78 could be gdded

to select various combinations of the relays 162,
88, 163 and others in response to group calling
codes. Similar group switching relays could be
added to other switching equipment such as the
one shown in Fig. 4, to be operated in response to

the selecting codes for those groups which in-

ciluded one or more receiving stations served by
that switching station. At any switching station
serving receiving stations, none of which is to
be selected as part of a group, the monitoring
selector contacts operable in response to the call-
ing code signal of that group would be connected
to operate the release relay, such as the relay
8! in Fig. 2 and the relay 81’ in Fig. 4, for the
purpose oi disconnecting any receiving station

telegraph line, served by that switching sta-

tion, that might have been connected to receive
the preceding message. It follows from all of
the foregoing that the selection of any single

recelving station telegraph line or group of those

lines to receive a message will result in the dis-
connection anywhere in the system of any sta-

tion or stations that were connected to receive :

the preceding message and are not to recewe
the current message.

Although a specific embodiment of the inven-
tion has been disclosed in the drawings and de-

scribed in the foregoing specification, it will be .

understood that the invention is not limited to
such specific embodiment but is capable of modi-

fication, rearrangement and substitution of parts

and elements without departing from the spirit
of the invention and within the scope of the
appended claims. -

What is claimed is:

- 1. In a telegraph switching system, gz trans-
mitter, a transmission channel associated there-

with, a plurality of switching stations each hav-
ing signal responsive switching means associated
with said channel, a plurality of lines connect-
able to said channel at each of said switching
stations, a receiving station associated with each
of said lines, means controlled by the switching
means at each switching station for selectively

connecting the lines of that switching station to

said channel, and switching elements for dis-
connecting any connected line only upon the
selective connection of another of sa,ld lines to
sald channel. |

2. In a telegraph swfcchmg system, g trans-
mitter, a transmission channel associated there-
with, a plurality of switching stations each hav-
ing signal responsive switching means associ-
ated with said channel, g plurality of lines con-
nectable to said channel at each of said switch-
ing stations, a receiving station associated with
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W1th swnal responsive switching means QSSO~
ciated with said channel, a plurality of relays

selectively operable by said switching means, line

connecting elements controlled by said relays
for connecting said lines to said channel, a lock-

ing circuit for each of said relays including
break contacts controlled by all other of said
relays whereby the operation of any one of said
relays unlocks any one .of them that is then
locked in operated condition, and a locking cir-
cuit interrupter operable directly by said switch-

- Ing means for interrupting said locking circuits.

4. In a telegraph switching system, a trans-

mitter, a transmission channel associated there-

20

with, a plurality of switching stations each hav-
Ing signal responsive switching means associ-
ated with said channel, a plurality of lines con-
nectable to said channel at each switching sta-
tion, a receiving station associated with each
of said lines, a plurality of relays at each sta-
tion selectively operable by the switching means
thereat upon response of said switching means
to assigned code signals, line connecting ele-
ments contreolled by the relays at each switch-
ing station for connecting the associated lines to
sald channels, a locking circuit for each of said
relays including break contacts controlled by all
others of said relays at the same switching sta-
tion whereby the operation of one of said re-
lays at a switching station unlocks any one of
them at that station that is locked in operated
qondition, and -a locking circuit interrupter op-

erable directly by each of said switching means

- upon response thereof to a code signal assigned

40

to effect the operation of a relay at any other
switching station for interrupting the locking
circuits of the relays associated with that sw1tch—
ing means.

5. In a telegraph smtchmg system, a trans-
mitter, a transmission channel associated there-

- with, a plurality of switching stations each hav-

50

ing signal responsive switching means associ-
‘ated with said channel, a plurality of lines con-~

nectable to said channel at each of said switch-
ing stations, a receiving station associated with

* each of said lines, means controlled by the switch-

ing means at each switching station for selec-
tively connecting the lines of that switching sta-
tion to said channel, means operable by each
of sald connecting means at a switching station

for disconnecting any other line then connected

- to said channel at that switching station, and

DO
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each of said lines, means controlled by the switch-

ing means at each switching station for selec-
tively connecting the lines of that switching sta -
tion to said channel, and switching elements at
each switching station for disconnecting any
connected one of its lines upon response of its
switching means fo signals assigned to connect
one of the lines of another switching station.

3. In a telegraph switching system, a trans-

mitter, & transmission channel associated there-

6o
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switching elements at each switching station for
disconnecting any connected one of its lines upon
response of its switching means to signals as-
signed to connect one of the lmes of another
switching station.

CHARLES ROBERT WALKER
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