
Sept. 28, 1954 A. E. JOE, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet l 

ASA SAA AO/ (IEEEEEE| E. Ellglazlal POINTS - POINTS 
service SERVICE 

Zagas NE NEDR. Zasas DRECON N. RES. 
CoNROL 
REAYS 

Procraw or searchers swimw 
Atacts. w 

A/G / 
it. 

fo2- : it: os- EE 

OcA. RAdio SATONS 
Pick-UP POINTS 
SeRVE LINE 

DR. CON REAYS -swirchiva Cew7ER c 

PERAoN 
NK 

CoTROL ccT. 
Hots. 
SWTG, cTRs. 
A 

control co, 

A/G /7 

TTJ22AAEE33KKBB 23 FG.2 FG, 4. NETWORK NETWORK 
\-y-/ w v- v-/ No. NOS. 2,34 
SAWas SAMAS SAAMAS RFI affoy DR. Co. R. CO. 
To a MD TO AAW to a SIGAMES RELAYS REAYS 
ARW AAPO ARO AFROM FG.3 FIG.S. 

sw/7civic switchiAG switchiAVG STHING o 
AyTEP EAVER ca/WTER days NETWORK NETWORK 
al s a, A, No. NOS.23 & 4 

DR. ON DR CON, 
Aast RELAYS RELAYS L 

a SIGWalt 

M/AW7OA 
A.A. JOEL, JR 

  

  

  

      

      

    

  



Sept. 28, 1954 A. E. JOE, R 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 5 Sheets-Sheet 2 

St TCA/Ave awfAR cowrot c. 
STCH/AWG ANTER 

322 

IEH. 

2AMC -24/ 235 
27M 

- 240-23O i --- 

(WVEW7OA 
A.A. JOAZ, JA (eg 

A77OARWEY 

  

  

  

  

  



Sept. 28, 1954 A. E. JOE, JR 2,690,548 
AUTOMATICSIGIN SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet 3 

SW/7A/Avo any Tata cow TRot. c. 
SWITCH/MG ENTEA 

3/2 3A.-O 

l 3C-O 2 3 so I 
ip-0 E 
L 

3/3 -- 3-7 

3C-W 2E 3 4 

3O7 4O/ 
3A-/ p - 

O 3/4 F-31-2 
2 3 

333 Joe El E3A-2 "E 
O 3.5 L F3L-3 

309 
3. 3P-3 O /6 -3L-4 

2 3 

3/O I. 
3-4 , 

3SC -- -3.5 
2 3 4. 

92Q) E RE -- Sy 3, its T 
2/2 s 

3O4. 

(i t Digital 
ill- ) 

230 of 3CL 256 

i 

. - 

wawfor 
a. A.JOAZ, WA. 

(2474% 
AY 

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 5 Sheets-Sheet 4 

AAMV747 low AAA Cow TROL cot. - 
A/G 4 5/7 53O 4O7 

AARAft/TaTOW Z1/WA COAvTROL COT. 
SWITCH/WG CEW TER 

2 34 “ 
6A 

4// 

26 224 

2O5 54/ 2.5/ 246 

- W/EW/OAP 

Aé VOEL, Vr 
(a 

A77OAPWAY 

  

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet 5 

52O - 5/7 AG 5 
PeA/l/TaTfow F 

AVA COW7RO. C. 

SO/ 

LE 52/ 
442 44 446 4/70 479 

4W/ 4W3 45 4W// 4W9 
EEEEEEEEEEEEEEEE 4W7 

503 

is St. 
SO/ 

8 as I. 54s 236 
- 

EEEssaEEEEEEEEEEEEEEE SC-2 
if 2 3 4 5, 6 C-/, 8 9 O 2 2 3 4 5, 6, 7 8 9 OF El I2 ... ... 

5//-/ O W7-/ (IE Wii || se --5WOY 56-2T 5W7-2 
53-f 5W4-/5W/-/ wo. 2 PERMutariow Lawrccr. -- - - - 

Wolf Pavarov two car. - 
W/EW7OAR 

As A.A. JOEZ, JAR 
Y 

(f 
A77OARWEY 

  

  

  
  

  

  



Sept. 28, 1954 A. E. JOEL, JR 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

2,690,548 

Filed Dec. 7, 1949 l5 Sheets-Sheet 6 

O 
--AAO----- 

27 STTT 
-- or 
...a EEE 

in -- 

Af 

As 

EEEE 
A2A2. H - III. - 5sw-/ 

- 6OO 

AAWG SAMA SAA/a. 
OAWD. OWD. AAA 

Aaaa1 COAVA. 
COW7aCT 
sa7 AOR 

Tip 6Of -6O2 -6O3 OAwav7OARS 

AEa1 AEa Aalay 
down. COW7. Cow. 
ST SET SET 

A/G 6 FOR AOA AOA 
O ARAWG SLAEME SEE/a 

Avo. 1 
AARAffa OW COAWA. OWO. AR/7 

AAAWA COWA. 

SW/TCH/WG 
Cawtarp C 

6O7. 

6OS 

WV&A/7OA 
A.A. JOEZ, JA A/ 

CP 
OAPAWAY 

  

  

  
  



Sept. 28, 1954 A. E. JOE, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 5 Sheets-Sheet 7 

A/G 7 7O/ 
Mo. A PERVTaTOW AMA 

703 Saawal 
switching cenTER c colo. 

p a 
coyotfotos 

M/AW7 OA 
A.A. JOEZ, JA 

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet 8 

f 5-F 

E. HD 
...E.E.FFFli II 

HitF O 

Awe, 2 AAG Saa SAA/ aw EY: OAO. cowo, ARIAA 
S.T.WG OW 
catv7R 

TAP codicos 

//W/AW7OA 
A.E. JOEZ, JR A/ 

A7YOAWAY 

  



Sept. 28, 1954 A. E. JOE, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 15 Sheets-Sheet 9 

A/G. 9 
Avo, a PRUTIOAy AFWA S.E/ 
SAFAWG W AAAW SE ARIA 

m cowo. oAVD. owa. 
Tip e 

OWAutops 

WMEW7OA 
A.E. JOEZ, JR 

  

  



Sept. 28, 1954 A. E. JOEL, JR 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS Filed Dec. 7, 1949 

---- (T-- 
SA/Ca AAAWE A/AOAV 

OWTO. Aa1S 

WOO2 /007. /OAS H 
AO/s s3. 

wo. 7 locat Radio 
Satlow 

pick-up powr 

212Z-flo2 

2,690,548 

l5 Sheets-Sheet lo 

AWO2 

local 

ACAYP 
Adolyt 

Sapa AIAWA 
AWA. O.W. 
AES, 

/OOO-2 

//W/AW7OAR 
A.A. JOEZ. A 

G Az 
A/ 

  

  

  

  

  

  

  

  

  

  

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548. 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet ll 

AIG. I./ 
AWO. 

Aloea. 

AO 

S747/OW 

Wols 

Alocal 

Apato 

STafoy 

Wols 

Aocate 

Aicar-uP. 
AO/W7', 

AoA-Up 

PO/WT 

Sara Awa 
A9A. OW. 

AAAS. 

Spa AAAWA 
A cow. 
AAAS. 

Sapa WA 
A. O.W. 
AAAS. 

Sapa AAA 
AIR, COA. 
AAAS. 

W/AW7OAR 
A/ A. E. JOEZ, JR 

ARWEY 

  

  

  

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet 2 

7O/ 7/O ZO9. 

Dili 
704 EEE A/G. W2 12 HBH 

Sy/7CAy/NG CAVTE 7O6 

Ayato. A/RECOW COMTO. 703 i Aa1 7. 

IEEE 
--- 

A/ A.A. JOEZ, VA. 

(fe (alm/ 
A77OARWEY 

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet 3 

SWITCHING CAWTER C. 
A2/9 A/G 3 werwore direction cowtrol. 

Rela C7. 

A300-/E 

A.A. JOEL, JR A/ 

  

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 5 Sheets-Sheet la 

Tra d A/WG SAV SAAVE 
7O/ 7O2 7/O 709 cow I cow. COWD. P Aja-) 

OWo. 
LLH 

Stow AAWAR a 

O 

METWORA A/RECTIOW COWTROL 

C-- 

2EEHCH 

Raza 6. 

A424 A426 

707 

H -- 
/4OS A4O7 

b-A423 CP-1427 

/W/EW7 OA 
A/ A.A. JOEZ, JR 

t A. 

OARWE1 

  

  

    

    

  

  



Sept. 28, 1954 A. E. JOEL, JR 2,690,548 
AUTOMATIC SWITCHING SYSTEM FOR 
RADIO BROADCASTING NETWORKS 

Filed Dec. 7, 1949 l5 Sheets-Sheet l5 

SW/7/WG CEAVTER C. A/G/5 WATWORA of RCTOW 
COWTARO Rala C7 

Hw || || H 
w w 

A500-24 AsOO-34 

>/423 

A5OO-4 

t-A27 
t /4// 

cd-A1/5 AsO2-4 

/506 - A5OO/A 

ASO4-P 

A5OO26 - 4500-38 

He H. 

/W/AW7OAP 
A.A. JOEZ, JA 

  



Patented Sept. 28, 1954 2,690,548 

UNITED STATES PATENT OFFICE 
2,690,548 

AUTOMATC SWITCHANG SYSTEM FOR. 
RADIO BROADCASTENG NETWORKS 

Amos E. Joe, Jr., New York, N. Y., assignor to 
Bell Telephone Laboratories, incorporated, New 
York, N. Y., a corporation of New York 

Application December 7, 1949, Serial No. 131,667 
(C. 340-63) Cairns. 

This invention relates to program switching for 
radio broadcasting systems and more particularly 
to arrangements for Switching transmission lines 
Over which programs are tranSrmitted. It is Well 
known that a great many of the popular pro 
grams, simultaneously broadcast by radio Stations 
throughout the country, originate in a single 
Studio, such as one located in a radio broadcast 
ing station, or at Some “pick-up' point outside 
of, but locally connected to the station. Such 
pick-up points may be respectively connected to 
transmitting circuits at each of the various radio 
broadcasting stations locally connected to each 
Of a large number of Switching centers through 
which the stations and pick-up points may be 
connected to a considerably lesser number of 
radio wire networks. 
At each of the Switching centers there will be 

a number of program circuits. Some of these 
will be lines to local broadcasting stations and 
the others will be to program-trunks running 
over the various telephone line routes or lines in 
all directions. For each program, certain of 
these lines and trunks will be connected together 
as part of the same network. There are a nun 
ber of Such netWorkS, SOrne Cf them: COver the 
entire country, and others may be less extensive 
in Scope. At any one time all or certain Stations 
associated with any one network may be broad 
casting the same prograin, but the netWork is not a 
permanent structure. For the next program the 
network may include a different set of stations. 
The basic problem of program Switching thus 
consists in the rearrangement of all the trunks 
and lines of each switching center into the desired 
network, for each program. Furthermore, it may 
be desired to establish additional networks, each 
of which requires a plurality of lines, Some or 
all of which may, or may not, be connected to 
other networks at the time. Since time is of the 
essence, both from the standpoint of continuity 
of the broadcasting and from the standpoint of 
the sponsor of the program, the above rearrange 
ments or switching operations must be made as 
nearly instantaneous as possible. 

Originally, switching of the above character 
was manually effected through the medium of 
jacks and plug-ended cords having a color Scheme 
to correspond to the respective radio Wire net 
works in existence at that time. For example, 
one network was assigned red cords, another was 
assigned blue cords, etc. Later on, the Switching 
was accomplished by means of manually operated 
keys as disclosed in United States Patent 1,871,310 
granted to F. S. Entz et al. on August 9, 1932. 
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This patented arrangement greatly improved and 
shortened the time of making the switching 
transfers, yet as the volume of broadcasting has 
increased and the number of lines required to 
transfer the programs have increased in propor 
tion, it has been necessary to further improve 
Such facilities whereby still greater speed and 
flexibility is attained. Still later on, switching 
methods were further improved by providing, as 
described in United States Patent 2,269,034 
granted to P. B. Murphy on January 6, 1942, 
means for preselecting any one or more lines of 
a group for future tiransfer from the network to 
which they may be connected at the time to 
Other networks, a master switch corresponding 
to each network for initiating such transfers, and 
further preselecting. means for rendering said 
master SWitches effective to control these trans 
fers either singly or jointly. 

However, in the two above-mentioned patented 
arrangements, the transfers were performed with 
manually operated Switches located at a switch 
ing center and therefore, in establishing broad 
casting network rearrangements, it was necessary 
to transmit from a teletypewriter at a central 
dispatcher's office or directly from the radio wire 
netWork companies, instructions as to the desired 
combination of program wire lines, or networks, 
and outlet stations. The attendant at the 
SWitching center, upon receiving these instruc 
tions, manually preset the new network arrange 
ment in advance of the required time of change. 
These preset changes were carefully checked after 
Which the attendant listening to the network . 
determined when the proper cue signal was trans 
mitted, at which time he operated a master key, 
thereby instantaneously changing the arrange 
ment of program circuits and station outlets, 
and/or pick-up points to the preset combinations 
When all conditions for the change had been sat 
isfied. 

In accordance with the present invention the 
presetting of connections at switching centers 
and the final completion of such connections 
When the time for changing the programs arrives, 
are performed automatically in response to code 
Signals transmitted over a dispatcher's teletype 
Writer control circuit from a send and receive 
teletypewriter at the dispatcher's office which is 
located at Some central point in a nationwide 
System of radio wire networks, or trunks, to a 
large number of switching centers respectively 
located at centers of large populations and other 
strategic points throughout the nation. Each of 
the switching centers may be individually selected 
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by means of a start-stop six-unit code Signal 
referred to herein as a calling cue signal and 
transmitted from the dispatcher's teletypewriter 
and the connections desired between a plurality 
of locally connected radio broadcast Stations 
comprising studios and pick-up points and the 
radio wire networks at each of the SWitching cen 
ters are preset by means of other start-stop sig 
nals transmitted immediately following each call 
ing cue signal. In response to each of these 
Signals incoming at a switching center, its iden 
tical signal is automatically transmitted back to 
the dispatcher's teletypewriter immediately, as a 
verification, or check, signal to indicate by the 
recordation of its signal character on the tele 
typewriter tape that the functions of the Signal 
have been satisfactorily performed at the Switch 
ing center. When the preselected connections at 
all the desired Switching centerS have been pre 
Set, or conditioned, and checked, the dispatcher 
awaits the time for changing the programs and 
When that time arrives, he transmits a common 
master cue signal to all the Switching centers to 
Simultaneously complete the preset connections 
at the Selected Switching centers to effect the 
desired changes in the programs. When the con 
nections at each switching center are finally con 
pleted, each Switching center automatically 
transmits back to the dispatcher's teletypewriter 
its own calling cue, or identifying, Signal which 
at each center is delayed in transmission for an 
interval different from the interval of each of 
the other SWitching Centers. The connections 
established at a SWitching center during any one 
interval of time may, in most cases, control more 
than one program incoming to or Outgoing from 
the stations locally connected to the Switching 
center. These programs Simultaneously trans 
mitted and/or received at a switching center are 
referred to herein as a group of programs. In 
a nationwide system there may be required at the 
central point two or more dispatchers' teletype 
writers respectively connected to control circuits 
radiating to separate regional areas, each control 
circuit being arranged to operate independently 
of the others. 
An object of the invention is to selectively pre 

pare automatically SWitching operations at One 
or more SWitching Centers in response to code sig 
nals transmitted to them from a remote control 
Station. 
Another object of the invention is to automati 

cally effectuate the prepared switching operations 
in response to another code Signal transmitted to 
the Switching center's from the control station. 
Another object of the invention is to verify at 

the control station the proper preparation and 
effectuation of the Switching operations by the 
automatic transmission of verification signals 
from the Switching Centers to the control Station. 
A feature of the invention resides in the provi 

sion of apparatus at each SWitching center, which 
is automatically and Selectively responsive to 
start-stop six-unit code signals transmitted from 
the teletypewriter at a dispatcher's office to, first, 
select a particular switching center; secondly, in 
response to other signals, preset connections at 
the selected Switching center; and thirdly, in 
response to a common master cue Signal, com 
plete the preset connections at the time when a 
change in the programs is desired. The preset 
connections at each of the desired Switching cen 
ters are conditioned for completion, One SWitching 
center after the other, and the preset connections 
Of all the Selected SWitching centers are simul 
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4 
taneously completed when the time of changing 
the programs arriveS. 
Another feature is the provision of apparatus 

at each Switching center for automatically trans 
mitting back to the dispatcher's teletypewriter a 
vertification signal after each signal is trans 
mitted from the dispatcher's teletypewriter, to 
inform the dispatcher that the proper Selection, 
proper presetting or proper completion of the 
desired connection is accomplished. 
Another feature is the provision of a novel Set 

of switching relays capable of making the selec 
tion desired to establish several connections 
simultaneously and the relay selector sets pro 
vided for this purpose are referred to herein as 
permutation link circuits. 
Another feature is the provision at each of the 

Switching centers of apparatus adapted to receive 
from and automatically transmit back to the dis 
patcher's teletypewriter, signals of the start-stop 
code required for establishing the desired connec 
tions for program broadcasting. 
Another feature is the provision of apparatus 

at each Switching center for automatically estab 
lishing connections between one or more of a 
plurality of stations local to the Switching center 
and one of the broadcast Wire networks. 
Another feature is the provision of apparatus 

at each SWitching center for automatically estab 
lishing in response to signals incoming from the 
dispatcher's teletypewriter, connections between 
a plurality of stations local to one SWitching cen 
ter and a plurality of stations local to one or more 
of the other of the Switching centers over One or 
more of the Wire networks. 
Another feature is the provision at each Switch 

ing center of certain apparatus arranged to be 
successively selected and preset for establishing 
connections for broadcasting programs, the selec 
tion and presetting being effected at One SWitch 
ing center at a time, and other apparatus thereat 
arranged to be responsive to a master cue signal 
of start-stop code transmitted from said dis 
patcher's office to all the Switching Centers simul 
taneously when all the desired connections at all 
the selected Switching centers are satisfactorily 
preset, to complete at the desired time the chang 
ing to the programs of the preset connections. 
Another feature is the provision at each switch 

ing center of means automatically operative at 
the expiration of a program interval, in response 
to an incoming signal, for changing the programs 
at certain of a plurality of locally connected sta 
tions and maintaining unchanged the programs 
at the remaining locally connected stations. 
Another feature is the provision at each of the 

SWitching centers of means automatically opera 
tive at the expiration of a program interval, in 
response to an incoming signal, for changing the 
programs at all the locally connected stations 
Simultaneously. 
Another feature is the provision at each of the 

Switching centers of means automatically opera 
tive in response to a signal incoming at any time 
during the selecting or the presetting of connec 
tions for the next change of programs, for restor 
ing the selected or preset connections to normal, 
the Signal being effective to restore to normal the 
Selected or preset connections at all switching 
centers simultaneously. 
Another feature is the provision at each of a 

plurality of selected switching centers of means 
responsive to an incoming master cue signal com 
mon to all the Switching centers connected to a 
control line, for automatically transmitting back 
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to the transmitting point a signal distinctive of 
each of the selected SWitching centers and at an 
interval of time after the receipt of the master 
cue signal, different from the corresponding time 
interval assigned to each of the other selected 
SWitching centerS. 
Other objects and features of the invention 

will appear from a study of the following speci 
fication, claims and appended drawings of which: 

Fig. 1 shows in schematic form the dispatcher's 
office connected by means of a control circuit 
to a plurality of Switching centers. Two of the 
SWitching centers A and B, are ShoWn in Sche 
natic form; 

Fig. 2 shows in its upper left-hand corner 
the dispatcher's control circuit extending to 
SWitching center C. The remaining parts of Fig. 
2 together with Figs, 3 to 15 inclusive, show 
switching center C in detail. The dispatcher's 
teletypewriter control cil Cuit, by means of dotted 
lines, is represented as extending to other switch 
ing centerS. FigS. 2 and 3 show the SWitching 
center control circuit apparatus including a 
rotary distributor for receiving and sending tele 
typewriter code signals which control and check 
the selection of the desired switching center, 
control and check the operation of the permuta 
tion link contro circuit ShoWn in FigS. 4 and 5, 
and control and check the operation of the two 
permutation link circuits one of which is shown 
in FigS. 6 and 7 and the other in Figs. 8 and 9. 
The two permutation link circuits shown in Figs. 
6-7 and 8-9 are Selected alternately in estab 
lishing connections between radio broadcast sta 
tions and/or pick-up points Nos. 1 to 6 locally 
Connected to the Switching center C and the 
Iradio Wire netWorkS NOS. 1 to 4 that are to be 
used in the transmission of programs to radio 
broadcasting Stations connected to other switch 
ing centers. The radio broadcasting station. No. 
l, represented in Schematic form in Fig. 10, and 
Stations Nos. 2 to 6, inclusive, represented in block 
form in Fig. 11, are connected to switching cen 
ter C through their respective service line di 
'ection Control relay sets. One set is shown in 
detail in Fig. 10 and the other five are shown in 
biock form in Fig. li. The radio wire networks 
NoS. 1 to 4. Which extend through each of the 
SWitching centers are selected through their re 
Spective radio Wire network transmission di 
rection conti'ol bridging arrangements, one of 
Which is ShoWn in detail in Figs. 12 and 3 and 
the other three are shown in block form in Figs. 
14 and 15; 

Fig. 16 shows the relative arrangement of 
FigS. 1 to 15; and 

Fig. 17 represents a section of printed tape 
removed from the dispatcher's teletypewriter 
Which shows the recordations thereon of the sig 
nal characters representative of the signals trans 
Imitted to Switching centers A, B and C and the 
Signals transmitted back to the dispatcher's con 
trol circuit from each of switching centers A, 
B and C, in turn, to which are respectively as 
signed the calling numbers 1, 2 and 3, in com 
pleting a change in programs at each of the 
Selected SWitching centers. 

GENERA, DESCRIPTION 
The use of reference characters on the draw 

ings follows a definite plan. In Figs. 2 to 9, 
inclusive, all relays shown have reference char 
acters consisting of numerals and letters, the 
numerals ShoWn as prefixes corresponding to 
the number of the figure in which the particular 
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6 
relay is located. All other parts of the System 
shown in Figs, 2 to 9 as Well as all paits shown 
in Figs. 1 and 10 to 15 inclusive, are designated 
by numerals only, for instance, those parts in 
Fig. 1 are designated with numerals between 
100 and 199, those in Fig. 2 are designated with 
numerals between 200 and 299, etc., wherein the 
first, or hundreds, digit designates the figure in 
Which the particular part is found. 
The dispatcher's teletypewriter is designed to 

Send and receive start-stop signals of a six-unit 
code. The additional character Selecting ele 
ment required in the six-unit code over and above 
that normally found in a five-unit code follows 
the start impulse and precedes the first selecting 
element, the additional element being referred 
to in this description as the zero selecting in 
pulse. When signals are transmitted for the 
purpose of Selecting a Switching center, this ad 
ditional, or zero Selecting impulse is always 
marking and when they are transmitted for the 
purpose of presetting connections for changes 
in the radio programs the Zero impulse is always 
Spacing. When all the necessary connections 
have been preset and the time for actually mak 
ing the change in programs arrives, a master cue 
Siginal is transmitted from the dispatcher's office 
to complete the preset connections and thereby 
establish the change in programs. The six se 
lecting impulses of the master cue signal are 
marking. 
The dispatcher at any time prior to the start or 

the next change of programs may preset at each 
of the SWitching centers involved in the next 
change of station connection arrangement; the 
connections required to effect the start or change 
by Sending, (1) a single start-stop signal to effect 
the Selection of the particular switching center, 
and (2) tWO start-stop signals to select and pre 
Set connections between the local broadcasting 
Stations and predetermined wire networks, it 
being possible to connect various combinations 
of the radio stations with various combinations 
of the Wire networks. The signals assigned to 
Select the Switching centers are individual to 
the particular centers and herein each of these 
Signals has for its zero selecting impulse, as 
hereinbefore Stated, a marking element. For 
example, it will be assumed that the figure-3 
is assigned to automatically select switching cen 
ter C and to the Ordinary five-unit code signal for 
the figure 3 is prefixed a zero selecting impulse 
of narking nature to obtain the six-unit code 
combination. The two selecting signals that pre 
Set the desired connections at the selected switch 
ing Center have as their respective Zero select 
ing impulses Spacing elements and the next five 
Selecting impulses of each signal vary in ac 
cordance With the character which the signal 
irepresents in the five-unit code. The char. 
acters of the signals used for presetting the con 
nections at each Selected switching center in 
Wolved in a change of programs may be different 
from those at each of the other selected switch 
ing centers so involved. Each pair of preset 
Signals prepares predetermined connections be 
tween the stations locally connected to a switch 
ing center and the wire networks as prescribed 
in the Schedule of programs in the hands of the 
dispatcher. Following each of the signals trans 
mitted by the dispatcher, namely the calling cue 
Signal, and the two preset signals, the apparatus 
at the selected switching center automatically 
trainSmits back to the dispatcher's office respec 
tively identical signals indicating that the dis 
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patcher's signals have performed their respective 
functions satisfactorily and these return signals 
are referred to herein as verification, or check, 
Signals. 
Two or more Switching centers are usually in 

Wolved in each change in radio broadcast pro 
grams and the preset connections at each of 
the selected switching centers are prepared in 
turn and then when the time for changing the 
programs arrives the master cue Signal Which 
is common to all SWitching centerS is transmitted 
to all selected Switching centers to instantane 
ously complete such preset connections whereby 
all the desired changes in programs are made at 
the One moment. All connections previously es 
tablished for program transmission and recep 
tion at each of the Switching centers just selected, 
are automatically released when the new, preset 
connections are completed in response to the 
master cue Signal. Programs that are to be con 
tinued into the next program interval are auto 
matically transferred to the connections estab 
lished at the alternate permutation link circuit. 
Immediately following the reception of the mas 
ter cue signal at the selected switching centers, 
each of Such centers automatically transmits, in 
turn, back to the dispatchel's office a signal iden 
tical with its individual calling cue signal but at 
a different timed interval from the intervals of 
the other selected centers. These check, or veri 
fication, Signals appear on the dispatcher's tele 
typeWriter as typed characters immediately foll 
lowing the preset signal characters for the 
SWitching Center that was last to be selected. 
The check signals for the master cue signal are 
recorded on the tape as a continuous series of 
individual calling cue signals. A typical section 
of printed tape removed from a dispatcher's 
teletypewriter shows in Fig. 17 the signal char 
acters respectively representative of the calling 
cue, two preset signals and the verification sig 
nal for each Signal recorded for each of three 
Selected SWitching centers A, B and C. The 
recordation of the first three groups of six sig 
mals each, are made successively. For each of 
SWitching centers A, B and C three pairs of iden 
tical characters are recorded; the first pair are 
numerals which respectively represent the call 
ing cue signal and its verification, the second pair 
are letters which respectively represent the first 
preset Signal and its verification, and the third 
pair, also letters, respectively represent the sec 
Ond preset signal and its verification. Following 
the nine pairs of characters for the three se 
lected Switching centers is a blank space indica 
tive of the master cue signal (six marking select 
ing impulses) which is transmitted from the dis 
patcher's teletypewriter at the time for network 
Switching following the presetting of the con 
nections at the three selected switching centers, 
each in turn. Immediately following the blank 
Space appear the numerals 1, 2 and 3 which are 
the calling cue signals for switching centers A, 
B and C, respectively, and represent the veri 
fication signals Successively received from the 
three SWitching centers at different predeter 
mined intervals of time. 

Fol' illustration purposes switching center C 
Will be herein assumed to be the center selected 
for describing in detail the connections to be 
established between the local stations thereat 
and the desired wire networks. As hereinbefore 
Stated, Switching center C has locally connected 
thereto six radio stations and/or pick-up points 
Nos. 1 to 6 l'espectively connected to six service 
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line transmission direction control circuits, 
000-1, 000-2, i? 00-3, if 00-4, 00-5 and 
00-6. Inasmuch as four radio Wire networks 

Nos. 1 to 4 are shown, four stations are shown 
normally arranged for connection to two net 
works, that is, two stations to each of two net 
works and the other two stations are respectively 
assigned to the other two wire networks. Each 
of the six radio broadcasting stations are nor 
mally arranged in their receiving condition as 
shown in station No. 1, Fig. 10, wherein the 
broadcasting circuit 00 is prepared for recep 
tion by the normally operated condition of relay 
002. The transmitting, or microphone, circuit 
003 at Station No. 1 is arranged for connection 

to its wire network under the control of key D04. 
Microphone circuit 003 may be any one of a 
plurality of Such microphone circuits provided 
either within Station No. 1 or outside of Such 
Stations at Such points referred to herein as 
pick-up points, each circuit being under control 
of its respective key Such as key 04. When it 
is desired to transmit from station No. 1 directly 
to its one or more connected wire networks, key 
004 is operated. In like manner, Service line 

transmission direction control circuits i () ()-2, 
lf (0-3, OO-4, 00-5 and OO-6 control the 
direction of transmission at Stations Nos. 2 to 6 
respectively. For a detailed description of the 
Operation of the Service line transmission direc 
tion control circuits reference may be had to 
Patent 2,198,326 granted to A. E. Bachelet on 
April 23, 1940, the disclosure of which is hereby 
made a part of this application as if fully set 
forth herein. The operation of relays 002, 907, 
C05, O6 and 0.08 may be readily understood 
by referring to the description of the operation 
of their corresponding relays 1305, 1306, 1316, 
1318 and 1315, respectively, contained in the 
Specification of Bachelet Patent 2,198,326. 

Network transmission direction control bridg 
ing arrangements provided at each switching 
center Serve to control the direction of transmis 
Sion from any one of the Switching centers con 
nected to the dispatcher's control circuit to any or 
all of the other of the switching centers connected 
thereto. Each of the bridging arrangements 
comprise two parts, one wherein a pair of relays 
are provided for each of the locally connected 
radio broadcasting stations and the other wherein 
two groups of relays referred to herein as bridg 
ing devices are provided for each network con 
nected to the Switching center. The first-men 
tioned part may include an additional pair of 
relays for each additional locally connected sta 
tion that may be normally arranged for con 
nection to a single network. 
At SWitching center C two pairs of relays, 

namely, relays 28 and 203 and relays (202 and 
f266, are respectively provided for any two sta 
tions arranged for connection to radio wire net 
Work No. 1. Likewise, two pairs of relays, namely, 
relays AC and 403 and relays 402 and 404, 
are respectively provided for any two stations 
arranged for connection to radio wire network 
No. 2. For radio wire networks Nos. 3 and 4, 
however, only one pair of relays are provided 
for each network, namely, relays 405 and 406 
for network No. 3 and relays 407 and 48 
for network No. 4. 
With respect to the six radio stations directly 

connected to Switching center C, stations Nos. 2 
and 6 are normally assigned to radio wire net 
Work No. 1, stations Nos. 1 and 5 are normally 
assigned to network radio wire No. 2, station No. 
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4 is normally assigned to radio Wire network No. 
3 and station No. 3 is normally assigned to radio 
Wire network No. 4. These connections may 
be permanently or temporarily established, aS 
desired, through the radio Wire network trans 
mission direction control bridging arrangements 
respectively shown in Figs. 12-13 and 14-15. 
Either of relays 23 and 22 when operated 
by a connection established by the dispatcher 
through Switching center C, may at the will of 
the dispatcher, also connect network No. 1 to 
any of Stations NoS. 1 to 6. Either of relays 5 
and 492 when operated by the dispatcher may 
also connect netWork No. 2 to any of the local 
Stations. Relay f45 when operated by the dis 
patcher inay connect netWork No. 3 to any of the 
Stations and relay 40 when operated may con 
Elect netWork No. 4 to any of the Stations. The 
Stations Seiected for connections to the respec 
tive networks depeiad on the connections preset 
at the relays of either of perinutation link cir 
Cui:S NOS. 1 and 2 ShoWn in FigS. 6-7 and 8-9. 
The Second-mentioned part of each bridging 

arrangement includes two groups of relays for 
each radio wire network, as hereinbefore stated, 
and each of these two groups or devices, control 
the direction of transmission over opposite chan 
nels of a Single network, for example, One device 
has COintrol Over the Channel of One netWork on 
Oie Side of a SWitching Center and the other & 
device has control over the channel of the same 
network on the other side of the switching cen 
ter. At Switching center C devices 3-A and 
35-5B are provided for network No. 1, devices 
55-A and 5-B, devices 50-2A and 
53-2B and devices 59-3A and 50-3B are 
respectively provided for networks Nos. 2, 3 and 
4. Devices 3-A and 39-B only are shown 
in detail. Device 38-A controls the direction 
of transmission incoming over channel 30 of 
network No. 1 and device 30-B controls the 
direction of transmission incoming over channel 
E32 of network No. 1. Device 5-1A controls 
the direction of transmission incoming over chan 
nel 33 of network No. 2 and device 5e)-B 
controls the direction of transmission incoming 
Over charine 5 of network No. 2. In like man 
inex, devices 53-2A and 5-2B respectively 
control channels 562 and 53 of network No. 3, 
and devices 8-3A and 502-3B respectively 
cont:rol chanies Si and S5 of network No. 4. 

Cevice i3 - A comprises relays 388 and 39. 
Relay 33 serves to direct the transmission of 
programs inconing over channel 39 of radio 
Wile network No. 1 to the Stations locally con 
nected to SWitching center C, and to channel 
332 of network No. 1 extending to other switch 

ing centers, not shown, but connected to the dis 
patcher's control circuit. Relay 339 operates 
in response to the operation of a microphone cir 
cuit key, such as key E4, whereby programs 
Giriginating at a Station locally connected to 
SWitching center C are directed over network No. 
1, by means of channel 3 (i to switching centers 
and B. 
evice S 3-B comprises relays 39 and 3. 

Relay 3 is serves to direct programs incoming 
we channel 32 of netWork No. 1 to Stations 
gcay connected to SWitching center C, and to 
cannel 3 of radio Wire network No. 1 to 
Swithing centers A and B. Relay 3 also op 
erates in response to the Operation of a micro 
phone circuit key, Such as key is, whereby 
the prograins originating at a station locally con 
nected to SWitching center C are directed for 
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transmission over network No. 1 by means of 
channel 32 to other Switching centers, not 
ShOWn. 
Each of relay devices 500-A, 500-B, 

i500-2A, 590-2B, 500-3A and 58-3B comprise 
two relays like those described above for devices 
3-A and 3-B for controlling the direc 

tion of program transmission from One or more 
of the local stations Over their respectively a S 
sociated networks 2, 3 and 4. 

For a complete description of the operation, 
in detail, of the radio wire network transmis 
sion direction control arrangements shown in 
Figs. 12-13 and 14-15, reference may be had to 
Bachelet Patent 2,198,326, Supra. Relays 20, 
203, 308, 309, 3 2, 3 f3, 324, 35 and 3S 

of the network transmission direction control al 
rangement shown in Figs. 12 and 13, Operate 
in a manner similar to their corresponding re 
lays, such as relays 302, 301, 412, 413, 403, 414, 
411, 304 and 303, respectively, shown in Figs. 3 
and 4 of Bachelet Patent 2,198,326, Supra. 

If a station locally connected to any One Switch 
ing center is transmitting a program. Over One 
of its microphone circuits, that program may be 
broadcast from the same Station over its a S 
sociated radio broadcasting circuit by an arrange 
ment of relays such as shown in Figs. 2, 5, 8 and 
9 of Patent, 2,110,284 granted to A. E. Bachelet 
et al. on March 8, 1938, the disclosure of which 
may also be made a part of this application 
as if fully set forth herein. Also available for 
providing at each switching center are well known 
means for transmitting a program originating 
in a microphone circuit in One of a plurality of 
stations locally connected to a Switching center 
to the radio broadcasting circuit at One or more 
of the other locally connected Stations. How 
ever, these means form no part of the present 
invention and thereby such means are not dis 
closed herein. 

Switching center control circuit 
This circuit is controlled by the dispatcher's 

teletypewriter control circuit which connects, in 
series, a plurality of Switching centers to a dis 
patcher's office, there being included in the dis 
patcher's teletypewriter control circuit a line 
receive and a line-send relay at each switching 
center Whereby automatic remote control is had 
of the program switching operations at each of 
the switching centers by a dispatcher at the dis 
tant office. Figs, 2 and 3 which Show the rotary 
distributor and the control relay arrangerinent 
at switching center C, is representative of that 
at each of the other switching centers. Each 
switching center has in its control relay arrange 
ment three pairs of W and Z relays provided 
to operate in response to each teletypewriter code 
signal incoming from the dispatcher's teletype 
Writer. The second pair is operated, one relay 
after the other, by the first pair as a result of 
the second, third and fourth incoming signals. 
The third pair is operated, one relay after the 
other, by the first two pairs also as a result of 
the second, third and fourth incoming signals. 
In response to the selecting, or calling cue, Sig 
na, the desired Switching center is selected and 
the W relay of the first pair at all Switcising 
centers becomes operated. Also in response to 
this signal a group of six pulse relayS P and a 
group of six locking relays L. at each Switching 
center operate in accordance with the code Com 
bination of the calling cue signal. At the de 
sired switching center only, the operated combi 
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nation of locking relays L. closes a locking cir 
cuit for the operated locking relays, for the op 
erated pulse relays and the operated W and Z 
relays of the first pair, the Z relay of the first 
pair having operated immediately following the 
receipt of the last impulse of the signal. At 
each of the other Switching centers the operated 
W relay of the first pair, the operated pulse re 
lays P and the operated locking relays L. release 
immediately following the receipt of the last im 
pulse Of the signal, in order to prevent the preset 
signals subsequently transmitted to the desired 
SWitching center from affecting any other switch 
ing center but the One that is desired. Relay 
Z of the first pair at the desired switching center 
upon being locked operated causes a verification 
Signal identical with the calling cue signal of 
the desired switching center to be automatically 
transmitted by means of the rotary distributor 
and the line-Send relay at the desired Switching 
center, back over the teletypewriter control cir 
cuit to the dispatcher's teletypewriter. The veri 
fication signal is recorded as a character im 
mediately following the character for the calling 
cue signal which has already been recorded on 
the tape. When the transmission of the verifi 
cation is completed the W and Z of the first 
pair, the locked-operated pulse and the locked 
operated locking relays return to normal but a 
start relay STT which operated when the Z re 
lay of the first pair became operated, now re 
mains operated due to its locking circuit. Re 
lay STT remains in a locked-operated position 
just until the verification signal for the second 
preset siginal is transmitted back to the dispatch 
er's teletypewriter and then releases. However, 
during this interval of time relay ST"I in its 
locked-operated position, prevents any incoming 
calling cue signal from interfering with connec 
tions already established at this selected switch 
ing center. 
The selected switching center is now ready to 

receive from the dispatcher the first preset signal 
which when received, operates the W and Z re 
lays of the first pair a second time, the groups 
of pulse and locking relays in respectively dis 
tinctive combinations in that corresponding re 
lays of the two groups are in oppositely related 
condition, and a group of five translating relays 
T of the permutation link control circuit. The 
Operated code combination of T relays corre 
Sponds to the operated code combination of the 
locking relays, both combinations being at this 
time identical with that of the first preset sig 
nal. The translating T relays in their operated 
combination cause to be locked-operated certain 
PR relays of a group of six in an idle permutation 
link circuit. As soon as the functions of the 
first preset signal are satisfactorily completed 
the combination of locked-operated pulse relays 
P in cooperation with the rotary distributor 
causes to be automatically transmitted by the 
line-send relay LS to the dispatcher's teletype 
Writer a second verification signal, the signal be 
ing of a combination identical with that of the 
first preset signal. After the transmission of the 
second verification signal to the dispatcher's 
office, the operated pulse relays P, locking relays 
L. and translating relays T are released in prepa 
ration for the second preset signal. The start 
relay STT and certain other relays controlled 
thereby remain operated. 
In response to the Second preset signal incom 

ing from the dispatcher the W and Z relays of 
the first pair operate a third time and the group 
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12 
of six pulse relays P and the group of six locking 
relays L are again operated in oppositely related 
condition. The operated code combination of 
locking relays at this time corresponds to the 
combination of the Second preset signal, the lock 
ing relays, so operated, causing the translating 
relays to be again operated in a combination 
also corresponding at this time to that of the 
Second preset signal. The translating relays I 
upon operating in response to the Second preset 
signal, operate a Second group of five PR relayS 
in the idle permutation link circuit, the second 
group being operated in a combination deter 
nined by the Second preset Signal. The pulse 
relays having been locked in the combination 
corresponding to that of the second preset Sig 
nal, now cause to be transmitted to the dis 
patcher's teletypewriter the third verification sig 
nal which is identical with the Second preset 
signal. The dispatcher now presets the neces 
Sary connections at other desired Switching 
centers. 

If it should be noted after transmitting either 
of the preset Signals that the prepared connec 
tion is in error, the dispatcher may wipe out 
the connections so far established by transmit 
ting a special release Signal. However, should 
the preset connections be satisfactorily condi 
tioned for completion, the AMC relay Operates 
because the W and Z, relays of the Second and 
third pairs are operated and remain operated 
until the time for changing the program arrives. 
When this time arrives the dispatcher sends the 
master cue signal which is common to all the 
SWitching centers connected to the dispatcher's 
control circuit. Inasmuch as the six Selecting 
impulses of the master cue signal are all mark 
ing, the pulse relays P remain released since 
each operated in response to a space only, and 
all the locking relays I operate and lock. In 
response to the master cue Signal the W and Z. 
relays of the first pair operate for the fourth 
time. When the last of the locking relays L. 
operates the master cue relay MC operates over 
the operated No. 5 armature of the AMC relay. 
The MC and AMC relays are in the SWitching 
center control circuit. During the reception of 
the master cue signal an ASZ, relay in the per 
mutation link control circuit operates or releases 
to close the operating circuit for an SW relay 
in the idle one of the two permutation link cir 
cuits and the SW relay of the idle circuit operates 
to complete the connection preset by the combi 
nation prepared at the two groups of PR relays 
in the idle circuit. When the AMC relay op 
erates, ground is removed from the upper Wind 
ing of the time measuring TM relay and a second 
ground Substituted at the No. 3 armature of the 
Z relay of the above-mentioned first pair while 
Such Z, relay was in a released position. How 
ever, at the end of the reception of the master 
cue signal, the Z, relay of the hereinbefore-men 
tioned first pair when operated for the fourth 
time removes the Substitute ground and a coin 
denser connected to the upper winding of the 
TM relay begins charging. The TM and Z, relays 
and the condenser are in the SWitching center 
control circuit. The TM relay at each switching 
center is controlled by a different setting of a 
potentiometer in the timing circuit which in 
cludes the upper winding of Such relay and a 
condenser in series connection, so that the timed 
interval for Operating the relay is different at 
each Switching center. At the end of the in 
terwal required to completely charge a condenser, 
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the relatively strong current in the upper wind 
ing of the TM relay ceases and thereby allows 
the weaker current flowing through the lower 
Winding to operate the relay to its closed po 
Sition which causes the verification. Signal for 
the master cue signal to be transmitted back to 
the dispatcher's teletypewriter. However, in this 
case the Verification Signal is not identical With 
the master cue signal in that each switching 
center automatically transmits a verification sig 
nal which is identical with the calling cue signal 
for the particular switching center, the selection 
of the final verification Signal of the Switching 
center being under the control of an SC relay 
operated by the operation, for the fourth time, 
of the Z relay of the first pair. The SC relay 
is in the switching center control circuit. The 
fourth operation of the Z relay of the first pair 
immediately follows the reception of the master 
cue signal. Therefore, in providing at each 
switching center a timing circuit having a re 
sistance of a distinctive value predetermined by 
the setting of the potentiometer, verification sig 
nals from two or more selected Switching cen 
ters where preset connections have been com 
pleted, are transmitted to the dispatcher's tele 
typewriter at different intervals of time follow 
ing the reception of the common master cue 
signal. 
The Switching center control circuit is ar 

ranged to allow for thirty-two switching center 
Selections, although it is obvious that the Selec 
tions are not limited to this number as will be 
hereinafter noted. Each of the SWitching Cen 
ter control circuits is different from the otherS 
in that each has in response to its calling cue 
signal a distinctive combination of operated and 
unoperated locking relays I for completing a 
circuit for lock-operating relay Z, of the first pair 
of W and Z, relays for the duration of tranSinis 
Sion of the verification signal for the calling cue 
Signal back to the dispatcher's office. A relay Z, 
of the first pair at the selected Switching center 
upon operating, causes a start relay STT in the 
perimutation link control circuit to operate 
Whereby the selected Switching center is pre 
pared to receive the preset signals intended for 
that center. In response to the calling cue Sig 
nal for the desired switching center, the Wirelay 
only of the first pair at each of the other Switch 
ing centers also operates but then releases in 
mediately following the reception of the calling 
cue signal, and consequently its associated Z 
relay of the first pair does not operate to per 
nit the start relay STT at each of the the other 
Switching centers to operate. In this manner, 
Only one SWitching center is prepared to receive 
the preset signals immediately following the re 
Ception of a calling cue Signal. 
The rotary distributor of the switching con 

trol circuit is of the Start-stop type and coin 
prises two ful rings, one solid and the other 
divided into Segnents, namely, start, selecting 
Segments 0, i, 2, 3, 4, 5 and Stop, or rest, seg 
ment, and two partial ringS each consisting of 
a Segment of the Sarine angular length as the rest 
Segia&nt of the full Segmented ring. The rotary 
distiibutor in its normal, or rest, position holds 
a DIN relay in a normally operated position by 
Years of a brush interconnecting the rest seg 
ments of the two partial rings, the DIN relay 
also being in the switching center control circuit. 
Connected to each of the selecting segments 

of the full Segmented ring is a pulse relay P 
arranged to operate in response to its corre 
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Sponding space impulse of each signal combina 
tion incoming over the teletypewriter control 
circuit and received by the line-receive relay 
LR. Under the control of each relay is a lock 
ing relay I, which, upon operating as hereinafter 
described, remains operated only when its corre 
Sponding P relay does not operate during the 
revolution of the distributor brush arm over the 
Selecting Segments. All of the I relays operate 
aS soon as the IDN relay operates at the begin 
ning of rotation of the distributor brush arm 
but as the brush arm rotates over the Selecting 
Segments certain of these I, relays release, de 
pending On the code combination of the Switch 
ing center calling cue Signal. In other Words, 
a pulse relay F operates in response to each 
Spacing impulse of the selecting impulses of the 
Calling cue signal and should any of the P relays 
!'emain unoperated due to its corresponding Se 
lecting impulse being marking, then the L. relay 
Corresponding to Such unoperated P relay, re 
Iglains operated and the remaining L. relays re 
lease as their corresponding P relays operate in 
response to the space impulses of the calling cue 
Signal combination during the rotation of the 
brush arm. The combination of operated and 
Lincperated IrelayS in response to its particular 
calling cue signal directly corresponds to the 
combination of marking and spacing impulses 
of Such incoming calling cue signal which is dis 
tinctive.in its combination to the SWitching cen 
ter for which it is intended. This distinctive 
COrabination is cross-connected on the contacts 
of the L relayS. However, the operated P and L. 
relays at all Switching centers other than that 
Which is desired, are restored to normal when 
the IDN relay reoperates at the end of the first 
revolution of the distributor brush arm. The L. 
relays at the selected switching center, in re 
Sponse to their own calling cue Signal, close a 
path over their respective left-hand armatures 
which is effective to hold locked the operated P 
and L. relays of their respective groups for the 
duration of the Second revolution of the rotary 
distributor brush arm to provide for the trans 
mission of a verification signal. 
The L. relays When operated in response to the 

master cue Signal close at their respective inner 
niOSt right-hand armatures a path for causing 
the completion of the network connections pre 
Set by the preset signals and in response to the 
release signal Whereof the zero and fifth im 
pulse only of the selecting impulses are marking, 
close at their respective outermost right-hand 
arnatures a path for wiping-out any preset con 
nections made in response to any of the first 
three incoming signals in the event that an error 
is discovered in the Switching center selection 
or either of the preset connections, before the 
cominon master cue Siginal is transmitted. The 
five middle right-hand armatures of the L. relays 
arranged to respond to Selecting impulses 1, 2, 3, 
4, and 5, respectively, of an incoming signal are 
provided to operate their respectively corre 
Sponding five translating relays T in the per 
mutation link control circuit. It will be noted 
that no translating relay T is provided to re 
Spond to the Selecting impulse 0 which for the 
preset signals is always Spacing and therefore 
no T relay would ever be operated by it. 
The combination set up by the operated T 

relays is translated by the permutation link con 
tirol circuit for the purpose of controlling the 
preset PR relays in the first group of the idle one 
of the two permutation link circuits. In response 
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to the first preset signal following the selection 
of the desired switching center when the T re 
lays are operated in a combination correspond 
ing to the code of the first preset signal, a circuit 
is closed by the release of a normally operated 
TSR, relay to operate the C6B relay of the per 
mutation link control circuit, which upon Oper 
ating, completes a series of paths to operate the 
PR relays of the first group, such as those shown 
in Fig. 6 or 8, depending on which of the two 
permutation link circuits is idle at the time. 
With the C6B relay operated a ground connec 
tion furnished at the No. 1 armature and back 
contact of an LC relay, is applied to a series of 
parallel circuit paths completed by combinations 
of operated and unoperated T relays. The T 
relays in response to the first preset Signal aS 
sume either of two positions, namely, Operated 
or unoperated depending on the code combina 
tion of the first preset signal and thereby cause : 
a corresponding combination of W to W6 con 
ductors to be energized for Operating certain or 
all of the PR relays of the first group required to 
condition the desired connections. The positions 
of the T relays in response to the first preset 
Signal of the first group and the corresponding 
Wi to WG conductors energized thereby are in 
dicated in the following table wherein O repre 
Sents the operated positions, the unoperated po 
Sitions not being indicated, and X represents the 
energized conductors of conductors W to W6: 

T Relays W1 to W6 Conductors 
Signal 

Characters 
4. TS 

Blank----------- - - - - - - - - - 

Carriage Return------------- 

Figures Shift.---- 
Line Feed------- 

v. 
Letters Shift.--- 

Letters Q and W are not shown in the above 
list because they are redundant in that the Se 
lection of desired radio wire networks obtained 
by the use of their respective signal combina 
tions may also be had by using a certain two of 
the other characters listed above. 
The ground on the W to W6 conductors com 

pletes the circuits which operate the desired PR 
relays of the first group in the permutation link 
circuit Which is available at the time. When 
these PR, relays operate a CKf relay operates to 
thereby operate the LC relay from the last arma 
ture of the Series-connected arnatures of the 
C6B relay. 

If no T relays are operated no PR, relays are 
operated and therefore the CK1 relay will not 
operate. However, a circuit from ground ex 
tends over the inner right-hand armatures of the 
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16 
T relays, in series, when in released positions, to 
operate the LC relay directly inasmuch as a 
CCK relay in the permutation link control cir 
cuit is operated at the time. 

In response to the Second preset signal the T 
1relays are again operated in a combination but 
this time the combination corresponds to the 
code of the Second preset Signal and the opera 
tion of the T relays is followed by the operation 
of a CTA relay also of the permutation link con 
trol circuit. With the CTA relay operated the 
ground connection furnished at the No. 1 arma 
ture and back contact of the LC relay, is applied 
to a series of parallel circuit paths completed by 
combinations of operated and unoperated T re 
lays and extended by the armatures thereof over 
combinations of W7 to Wilf conductors to oper 
ate the desired PR relays of the second group 
Such as either of those shown in Fig. 7 or 9, re 
quired to further condition the desired connec 
tions. The T relays in response to the Second 
preset Signal again assume either of two posi 
tions, namely, operated or unoperated, depend 
ing on the code combinations of the second pre 
Set Signal. The positions of the T relays in le 
Sponse to the Second preset signal and the corre 
Sponding W7 to Wii conductors energized there 
by, are indicated in the following table Whelein 
O represents the operated positions, the unoper 
ated positions not being indicated, and X repre 
Sents the energized conductors of conductors 
WT to W. 

W7 to Will Con T Relays ductors 
Signal Characters 

TT2 T3 T4 T5 W7 W8 W9 W101W 

Blank---------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Carriage Return.----------------- O -------- ----I X---- 

B-------------------- 
Figures Shift- - - 
Line Feed 

Letters G., N, K, F, M, C, W and “Letters Shift' 
are not shown in the above list because they also 
are redundant in that the Selection of desired 
radio wire networks obtained by the use of their 
respective signal combinations may be had by 
using certain of the other characters listed above. 
The ground on the WT to Will conductors 

Operates the desired PR relays of the Second 
group in the available permutation link circuit. 
When these PR relays operate a CK2 relay oper 
ates to thereby operate the LC relay from the 
last armature of the series-connected armatures 
of the CIA relay. If all the T relays are re 
leased no W7 to WF conductors are connected 
to ground and therefore the CK2 relay will not 
Operate. A Series contact chain through the 
right-hand armatures of the Trelays in released 
positions closes a circuit for operating the LC 
relay directly. 
Therefore, the PR relays in both groups are 
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operated in combinations determined by the code 
combinations of the two preset signals, respec 
tively, and each of the operated PR, relays is 
locked operated at its inner left-hand armature 
for the duration of the network connection. 5 
Each PR relay controls four groups of armatures 
on its right-hand side, the groups being identi 
fied herein as tip, ring, sleeve and sleeve prime, 

18 
nected through the armatures of relays PR-9 
and TPR-fo, to conductor 05; two conductors, or 
groups, are connected through the armatures of 
relay TPR- to conductor 703; and two con 
ductors, or groups, are also connected through 
the armatures of relay PR- to conductor 70. 
The rotations described in this paragraph are 
indicated in the following table: 

No. of conductors, or groups------- 6 6 6 5 5 5 4. 4. 3 3 2 

Relay designations---------------- PR-1 PR-2 PR-3 PR-4 PR-5 PR-6 PR-7 PR-8 PR-9 PR-10 PR-1 
No. of rotations-------------------- 2 3 2 3 2 2 

all of which operate simultaneously with the 15 
operation of their respective relays. In FigS. 10 
and 11, six groups of conductors respectively con 
nect, the Six Service line direction control relay 
sets to the six arnatures of each of the four 
groups, tip, ring, sleeve and sleeve prime of the 
Switching relay SW which serves, when oper 
ated, to complete the preset network connec 
tions. The tip conductor of each group of con 
ductors extending from a service line direction 
control relay set is connected to one of the six 
tip armatures of the SW relay. Likewise, the 
ring, the sleeve and the sleeve prime conductor 
in each of the Six groups of conductors are 
connected to their respectively corresponding 
armatures in each of the four groups of arma 
tures of the SW relay. 
By a process of permutations the six locally 

connected Stations may be connected to any of 
the four networks, two of the networks at all 
times, according to the arrangement shown 
herein, being arranged for connection to two 
stations each. It is obvious as disclosed in the 
Sachelet patents, Supra, that the arrangement 
used herein at Switching center C is not limited 
to six locally connected Stations and four wire 
netWorkS. Furthermore, three or more stations 
may be arranged for connection to a Single net 
Work. The arrangement shown provides for 720 
combinations in each permutation link circuit. 
The wiring of each PR, relay represents a ro 

tation of a number of conductors, or groups of 
conductors, of six or less. The following table 
Shows the number of relays aSSociated with each 
group of Conductors of Six Or less than the ro 
tation produced by its operation. The object of 
the complete wiring of eleven PR, relays in each 
permutation link circuit is to produce any one of 
the 720 perintitations (6X5X4X3X2X1-720) 
of Six input COInductors, or groups, Such aS 
those respectively connecting the Six locally con 
nected stations Nos. i to 6, with respect to six 
Output conductors, or groups, connected to the 
four wire networks Nos. 1 to 4. By increasing 
the number of rotational PR relays in each of 
the WO sets, each of the two penaltation links 
may be devised to a CCommodate a larger number 
of Stations and/or netWorkS. 
Six COinductors, or groups, are connected 

through the armatures of three PR, relays to a 
cCnductOi", for exariaple, in permutation line cir 
cuit No. 1 these Six Conductors, or groups, are 
Connected through the arnatures of relays 
FR-i, PR-2 and PR-3 to conductor S6. In 

like Ilainer, also With respect to permutation 
link circuit No. 1, five conductors, or groups, are 
Connected through the armatures of relays 
ERR-., EPR-3 and EPR-S to conductor 664; four 
CO2nductorS, or groups, are connected through the 
arrinatures of relays FR- and PR-8 to con 
ductor ; three Conductors, or groups, are con 
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By the operation of combinations of these PR, 
relayS rotations less than the number of con 
ductors being rotated may be obtained as given 
in the following table: 
DESIGNATION OF PR RELAYS OFERATED TO GIVE A 

SPECIFIC NUMBER OF ROTATIONS 

Total No. of Rotations 

No. of Conduc 
tors or Groups () 2 3 4 5 
Being Rotated 

Relays 

6--------------------- PR-1 PR-2 PR-3 PR-1 PR-2 
PR-3 PR-3 

5--------------------- PR-4 PR-5 PR-6 PR-4 
PR-6 

4---------------------- PR-7 PR-8 PR-7 -------- 
PR-8 

3--------------------- PR-9 PR-10------------------------ 
2--------------------- PRll --------------------------------- 

The two permutation link circuits at Switching 
Center C are Such as those respectively shown 
in FigS. 6-7 and FigS. 8-9 and One or the other 
is always in an operated position, leaving one 
always available to preset connections for the 
next group of programs. ASSunning that permu 
tation link circuit ShoWn in FigS. 8-9 is in an 
operated position, then relay 8SW of the permu 
tation link control circuit is operated in a cir 
cuit traceable from grounded battery, through 
the winding of relay 8SW, conductor 5SW-2, 
back contact and armature No. 4 of relay 5ASZ, 
to ground. The locking circuit for the operated 
relays of the 8PR, and 9PR relay groups is closed 
in a path traceable over the front contact and 
armature No. 2 of each of the operated relays, 
conductor T-2, normally closed lower make 
before-break contacts of relay 5ASZ, to ground. 
The operated 8PR, and 9PR relays in cooperation 
with the operated relay 8SW maintain closed the 
connections previously established for the group 
of programs still being broadcast and continue to 
maintain closed Such connections until the dis 
patcher transmits the master Code Signal to effect 
a change of programs. All other relayS, except, 
relay 5TSR, which is normally operated, are in a 
released condition at this time. 

Detailed description of operation. 

As hereinbefore stated, One or the other of the 
tWO permutation link circuits is in an operated 
condition at all times and in order to describe in 
detail the method of making a change in progral 
transmission over radio wire-networks it will be 
herein assumed that transmission Start SWitch 
4 is in a closed position and permutation link 

circuit No. 2 which is shown in FigS. 8 and 9 is 
in its operated condition in that its SWitch-OWer 
relay 8SW is operated to maintain transmission 
of the programs to and/or from stations Nos. i. 
6. Relay BSW in its operated position, holds 
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closed until the next change in programs the 
program transmitting circuit connections which 
were previously established by the operation of 
certain of the 8PR, and 9PR, relays. The oper 
ated 8PR, and 9PR are held locked operated in a 
circuit traceable over conductor 52, to ground 
at the normally closed lower make-before-break 
contacts of relay 5ASZ. Relay 5TSR, which is 
normally operated, is operated at this time. 

It will now be further assumed that the dis 
patcher wishes to prepare for a change in pro 
grams at switching center C to which is assigned 
the six unit code signal for No. 3 as its calling 
cue signal and that the connections desired be 
tween the locally connected stations and net 
works Nos. 1 to 4, may be had by the preset signals 
KB. The dispatcher transmits the calling cue 
signal for switching center C, the code signal for 
which is start, or Space, mark, mark, Space, Space, 
Space, Space, and Stop, Or mark. In response to 
the start, or space, signal the dispatcher's tele 
typewriter control circuit extending from the dis 
patcher's officer is opened thereby releasing at 
each of the Switching centers included in the 
teletypewriter control circuit a normally operated 
line-receive relay, for example, relay 2LR at 
switching center C. The operation of the line 
receive relay at any one of the switching centers 
produces the same results as at each of the other 
centers. The results produced at Switching center 
C Will be described in detail in order to give an 
illustration. Relay 2LR in response to the start, 
or space impulse releases to its left-hand contact 
to close a circuit extending from ground, arma 
ture and contact of relay 2LR, conductor 2G, 
back contact and armature No. 1 of relay 22, 
conductor 202, Solid ring 30 and rest segment 
R of rotary distributor 3RD, conductor's 303 and 
304, through the winding of start or clutch, mag 
net 3CL, to grounded battery and the start mag 
net momentarily operates to start the rotatable 
blush arm 305 rotating through its first revolu 
tion. 

First revolution of distributor brush arm upon 
receipt of calling cue signal for selecting desired 
suitching center C 
AS the Outer brush on arm 395 moves off its 

Segments R and R2, normally operated relay 
3DN releases to open the normally closed con 
nection at its armature No. 1 and to connect 
ground to each of its armatures Nos. 2, 3 and 4. 
The ground connected to armature No. 2 com 
pletes a circuit extending over conductor 39, 
normally closed make-before-break contacts of 
relay 2W, through the winding of relay 2W, re 
Sistor 24, to grounded battery 2 f6, and relay 
2W operates. Relay 2W locks operated in a path 
extending over its front contact and No. 3 arma 
ture, conductor 204, to ground at the back contact 
and No. 3 armature of relay 3DN. 
When the rotating brush arm 303 engages the 

Selecting segments Nos. 0, 1, 2, 3, 4 and 5, in turn, 
the puSe relays respectively connected to these 
Segments and corresponding in time to the space 
impulses of the incoming calling cue signal re 
peated by relay 2LR, operate. The second, third, 
fourth and fifth impulses of the calling signal for 
No. 3 are spacing, and therefore relays 3P2, 3P3, 
3P4 and 3P5 operate and lock in their operated 
positions in a circuit traceable to ground at the 
No. 4 armature of relay 3DN. 
When relay 3DN released, the ground con 

nected to the back contact and armature No. 4 
thereof causes all the locking relays, that is relays 
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20 
30, 3L, 3L2, 3L3, 3LA, 3L5 to operate simul 
taneously, but inasmuch as the operating Wind 
ing of each is connected to the back contact 
and armature of its corresponding pulse relay, 
only those locking relays respectively correspond 
ing to the unoperated pusle relays remain oper 
ated. For example, since relay 3P-0 and 3P 
are unoperated, relays 3L-0 and 3L-1 only, re 
main operated and relays 3-2, 3L-3, 3L-4 and 
3L-5 release, Therefore, at the end of the first 
revolution of rotatable brush 35, relays 3P-2 to 
3P-5 and relays 3L-0 and 3L- are operated. 
When brush arm. 305 returns to its normal, or 
rest, position relay 3DN reoperates. Relay 3DN, 
upon reoperating, closes the normally closed con 
nection at its armature No. 1 and removes ground 
at its Nos. 2, 3 and 4 armatures but the operated 
pulse and locking relays do not release at this time 
because they are held operated in a circuit herein 
after described. When relay 3DN reoperates the 
ground connected to its No. 3 arnature and front 
contact was removed from the locking circuit of 
relay 2W, but a substitute ground is furnished in 
the circuit now extending over conductor 320, back 
contact and armature No. 1 of each of relays 
3-5, 3L-4, 3L-3 and 3L-2, front contact and 
armature No. 1 of relay 3L-?, front contact and 
armature No. 1 of relay 3L-0, conductors 38 and 
322, armature No. 4 and front contact of relay 
2W, to ground. The ground at armature No. 4 
and front contact of relay 2W serves to maintain 
locked Operated at this time the desired pulse and 
locking relays, the circuit extending from the 
grounded battery connected to each of the Wind 
ings of Such relays, contacts and armatures of 
the pulse relays 3P, conductors 38 and 322, to 
the No. 4 armature of relay 2W. Also, when 
relay 3DN reoperated and ground was removed 
at its No. 2 armature from a closed circuit path 
extending from grounded battery 252, over the 
back contact and armature No. 8 of relay 27, 
conductor 39, and since this path formerly served 
to shunt the winding of relay 27, the latter 
relay is now allowed to operate in a circuit ex 
tending over conductor 286, front contact and 
armature No. 3 of relay 2W, conductors 204 and 
329, and the remaining part of the substitute 
locking circuit for relay 2W. It will be noted 
at this time that the path extending over the 
left-hand armatures of relays 3L-Q to 3L-5 at 
Switch center C only is entirely closed. The 
corresponding path closed by the locking 3L 
relays at each of the other switching centers 
does not close entirely in response to the calling 
cue Signal for No. 3. Relay 22, upon operating, 
(1) disconnects at its back contact and No. 1 
armature the contact of relay 2LR and sub 
stitutes therefor the winding of line-send relay 
2LS, and (2) closes at its No. 4 armature and 
front contact a circuit extending from ground, 
Over conductors 207, 208 and 209, armature and 
back contact of master cue relay 2MC, conductors 
236 and 50?, armature and back contact of check 
relay 5CK-i, conductors 502 and 523, back con 
tact and armature No. 1 of relay 5-UL, conductor 
504, through the winding of start relay 5-STT, 
to grounded battery and relay 5-STT operates. 
When permutation link circuit No. 1 is avail 

able, that is, capable of responding to the next 
signals incoming at switching center C, certain 
PR relays of each of the two groups contained 
in permutation link circuit No. 1 are still held 
locked operated since the previous change in 
programs. Relay 5ASW is locked operated to 
ground at armature No. 4 and back contact of 
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relay 2RLS. An understanding of the operation 
of relays 5ASW and 5ASZ, may be had from a 
description hereinafter given under a caption 
“Preparing connections in permutation link cir 
cuit No. 2 for program reception.' 
The normally operated relay 5TSR is at this 

time operated. Relay 5STT upon operating, 
closes at its No. 1 armature and front contact 
a circuit extending from ground, conductor 505, 
back contact and armature No. 11 of relay 4C6B, 
conductor 402, armature No. 7 and back contact 
of relay 4CTA, conductor 403, back contact and 
No. 2 armature of relay 5CCK, conductor 566, 
upper normally closed make-before-break con 
tacts of relay 5CCX, conductor 57, normally 
closed make-before-break contacts and through 
the winding of relay 5CCW, to grounded battery 
and relay 5CCW operates. The circuit just traced 
also extends in a path traceable over airmature 
No. 3 and back contact of relay 5CCZ, resistor 
549, to grounded battery 559 and this parallel 
path serves to shunt the winding of relay 5CCZ 
which at this time is prevented from operating. 
Relay 5CCW, upon operating, closes at its No. 1 
armature and front contact a second but differ 
ent operating circuit for start magnet 3CL, the 
second circuit extending from ground at the No. 
1 armature and front contact of relay 5CCW, 
conductors 538 and 509, back contact and No. 5 
armature of relay 5CCZ, conductor 5 , front 
contact and armature No. 1 of relay 3DN, COIn 
ductor 323, armature No. 6 and front contact of 
relay 2W, conductor 29, armature No. 7 and 
front contact of relay 2A, conductor 2, arma 
ture No. 1 and back contact of relay 27-2, COn 
ductor 34, through the winding of start magnet 
3CL, to grounded battery, and start magnet 3CT, 
momentarily operates for the second time to 
start the distributor brush airn 35 on its Second 
revolution to transmit over the teletypewriter 
control circuit a verification signal which is iden 
tical with the calling signal for No. 3 assigned 
to switching center C as will hereinafter be de 
scribed. When brush arm 395 starts to rotate 
at this time it opens at rest segments R. and R2 
the operating circuit for relay 3N which releases 
for the Second time. 

Also when the operating circuit for relay 5STT 
was closed, a path parallel therewith extended 
over armature No. 7 and back contact of relay 
5ASZ, conductor 52, armature No. 1 and back 
contact of relay 5CI-2, through the winding of 
relay 5CI-, to grounded battery and relay SCT 
operates to prepare a gateway to the idle per 
mutation link circuit No. 1 available at this time 
and shown in Figs. 6-7. Also relay 5STT upon 
operating, closes at its No. 3 armature and front 
contact a locking circuit for itself to conductor 
236 and prepares at its No. 2 arnature an oper 
atting circuit for relay 5ASW which is already 
locked operated from a previous change in pro 
gram, as hereinbefore described. The locking 
ground is furnished at the back contact and 
armature No. 4 of release relay 2RLS. 
Second revolution of distributor brush arm, to 

automatically transmit to the dispatcher the 
first verification signal 
During the Second revolution of brush arm 3.5 

when relay 3DN is released and verification signal 
is transmitted to the dispatcher's office, as here 
inbefore Stated, the code combination set up by 
the pulse relays 3P whereof relays 3P-9 and 3P 
are in unoperated positions and relays 3P-2 to 
3P-5 inclusive, are in operated positions, the oper 
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ated positions of relays 3P-2 to 3P-5 are effective 
to transmit current each time the inner brush 
On brush arm. 395 engages one of the selecting 
Segments Nos. 2, 3, 4 and 5 of ring 32 in a circuit 
traceable from ground at armature No. 4 and 
back contact of relay 3DN, to conductor 2)2, then 
over armature No. 1 and front contact of relay 
2Z, which at this time is in an operated position, 
Conductor 2 3, through the winding of line-send 
relay 2LS, to grounded negative battery. There 
fore the inner brush on brush arm 395, upon 
passing over the segments of ring 302 transmits 
to the dispatcher's Office the verification signal 
consisting of Start, or Space, mark, mark, space, 
Space, Space, Space and stop, or mark, to repre 
Sent the signal for No. 3, each of the operated 
relays 3P-2, 3P-3, 3P-4 and 3P-5 causing to be 
transmitted to the dispatcher's office by means 
of line-Send relay 2LS a spacing impulse. 
The teletypewriter at the dispatcher's office, 

upon receiving this No. 3 signal, records it as a 
Verification of the satisfactory performance of 
the calling cue signal at switching center C. 
When relay 3DN released for the second time 

as hereinbefore described, it provided at its No. 
2 armature and back contact a ground for shunt 
ing relay 2W, and relay 2W releases, the shunt 
ing circuit being traceable from grounded neg 
ative battery 26, resistor 2 5, conductor 24, 
front contact and armature No. 8 of relay 2Z, 
conductor 39, back contact and No. 2 armature 
of reisy 3DN, to ground. At this time, when 
relay 2W releases, relay 22, is held operated by 
ground on armature No. 2 of relay 3DN, the 
holding circuit for relay 22, being traceable from 
grounded negative battery, through the Wind 
ing of relay 22, conductor 296, normally closed 
make-before-break contacts of relay 2W, con 
ductor 39, to ground at the No. 2 armature and 
back contact of relay 3DN. The operated relays 
3-0 and 3L-1 as well as the operated relays 
3P-2, 3P-3, 3P-4 and 3P-5 are held operated 
by the circuit traceable over conductor 38, to 
ground at the No. 4 armature and back contact 
of relay 3DN, it being noted that the operated 
relays 3L-0 and 3T.- correspond to the marking 
impulses of the signal for No. 3 and the op 
erated relays 3P-2, 3P-3, 3P-4 and 3P-5 cor 
respond to the Spacing impulses. 
When relay 2W releases a circuit is closed 

from grounded battery 226, resistor 22, through 
the Winding and over the normally closed make 
before-break contacts of relay 2W-, conductor 
2 , arnature No. 2 and back contact of relay 
2W, conductor 28, armature No. 6 and front 
contact of relay 22, to ground and relay 2W 
operates and then locks, the locking circuit 
heig traceabie over its No. 3 arnature and 
front contact of relay 2W-, conductors 249 
and 250, back contact and armature No. 3 of 
release relay 2RLS, to ground. At the com 
pletion of the Second revolution, the outer brush 
of arm 35 reengages the rest segments R and 
R2 to close the operating circuit for relay 3DN 
and relay 3DN becomes operated for the third 
time. When relay 3DN reoperates, ground is 
removed from its No. 2 armature to open the 
operating circuit of relay 22, and relay 22, releases. 
When relay 22, releases, it removes ground (1) 
at its No. 4 arrature and front contact but a 
Substitute ground is now had at the front Con 
tact and armature No. 5 of operated relay 2W 
to maintain closed the operating and locking 
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circuits for relays 5STT and 5CI- and (2) at its 
No. 10 armature and front contact to open the 
holding circuit of the operated 3P and 3L re 
lays and relays 3P-2, 3P-3, 3P-4, 3P-5, 3L-0 
and 3L-f release. Also when relay 2Z releases, 
it opens at its No. 6 armature and front contact 
a shunting path for relay 27- and relay 22 
Operates, the shunting path being traceable from 
ground at arnature No. 6 and front contact 
of relay 22, conductor 28, back contact and 
No. 2 armature of relay 2W, conductors 2 and 
29, No. 2 armature and back contact of relay 
2Z-, to grounded battery 220. 

Relay 22- operates in the locking circuit for 
relay 2W-, which is traceable over the No. 3 
armature and front contact of relay 2W-, con 
ductors 249 and 259, back contact and arma. 
ture No. 3 of relay 2RLS, to ground. Also, when 
relay 27, released, it closed at its No. 10 arma 
ture and back contact an operating circuit for 
relay 5CCK, the circuit being traceable from 
grounded battery, through the winding of re 
lay 5CCK, conductors 5 f4 and 53, No. 2 arma 
ture and front contact of normally operated 
relay 5TSR, normally closed make-before-break 
contact A of relay 5CCK, conductor 405, No. 
7 armature and contact of relay 4T-f, No. 8 
arnature and contact of relay T-2, No. 6 arma 
ture and contact of relay 4T-3, No. 7 armature 
and contact of relay AT-4, No. 8 armature and 
contact of relay 4T-5, conductors 404 and 224, 
back contact and almature No. 10 of relay 22, 
to ground. Relay 5CCK operates. Relay 5TSR, 
is normally held operated to a circuit traceable 
from grounded battery, through the winding of 
relay 5TSR, conductor 55, back contact and 
armature No. 1 of relay 5CCK, auxiliary con 
tact fA of relay 5LC, to ground. Relay 5CCK, 
upon Operating, locks in a circuit traceable Over 
its front contact and armature No. 1, conduc 
tors 523 and 524 to ground at the auxiliary con 
tact A of relay 5LC and normally operated 
relay 5TSR, is now held operated in a circuit 
traceable over conductor 55, auxiliary contact 
B of relay 5CCK, conductors 56 and 224, to 

ground at the back contact and armature No. 
10 of relay 27. Also, relay 5CCK, upon operat 
ing, opens at its No. 2 armature and back con 
tact, the Shunting path around the winding of 
relay 5CCZ and relay 5CCZ, Operates in the 
locking circuit for relay 5CCW. The shunting 
path around the winding of relay 5CCZ before 
being opened was traceable from grounded bat 
tery, back contact and armature No. 3 of relay 
5CCZ, conductor 507, upper normally closed 
make-before-break contacts of relay 5CCX, con 
ductor 506, No. 2 armature and back contact 
of relay 5CCK, conductor 403, back contact and 
armature No. 7 of relay 4CIA, conductor 402, 
back contact and armature No. 11 of relay 
4C6B, conductor 505 to ground at the front 
contact and armature No. 1 of relay 5STT, relay 
5STT being held operated after 2Z releases by 
a circuit hereinbefore traced over conductor 236, 
back contact and armature of relay 2MC, con 
ductors 209 and 208, to ground at the front con 
tact and armature No. 5 of relay 2W-. The 
SWitching Center control circuit shown in Figs. 
2 and 3 and the permutation link control Cir 
cuit shown in Figs. 4 and 5 are now ready to 
receive from the dispatcher the first preset sig 
nal. 
The relays in operated condition in the Switch 

ing center control and permutation link control 
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circuits at Switching center C at this time are: 
5TSR, 5ASW, 3DN, 5STT, 5CI-, 5CCW, 2 W-1, 
2Z-, 5CCK and 5CCZ. 

Third revolution of the distributor brush arm. 
upon receipt of the first preset signal from the 
dispatcher 

The dispatcher, upon wishing to establish at 
SWitching Center C desired connections between 
the Six Stations locally connected thereto and 
the four netWorks, transmits a code combination 
Signal for letter K which is the first of the 
tWO preset signals for the two letters KB which 
herein represent the signals necessary to pre 
pare the Connections desired for the six sta 
tions at the next change of programs. The sig 
nal Combination for the letter K consists of 
Start, or Space, Space, mark, mark, mark, mark, 
Space and Stop, Or mark. In response to the 
Start, or Space, impulse received by the line re 
ceive relay of each of the Switching centers 
operates such relays to their respective left 
hand positions. The functions of the LR, relay 
at SWitching center C only will be described in 
aSmuch as the operation of the LR relays at 
the other SWitching centers in response to the 
first preset signal has no effect on the permuta 
tion link control circuit at Such other Switch 
ing centers. In response to the first impulse of 
the signal for letter K relay 2LR releases to its 
left-hand position and closes an operating cir 
cuit for start magnet 3CL, which circuit is the 
Sane as hereinbefore described when the SWitch 
ing center calling cue signal for No. 3 was re 
ceived by relay 2LR. Magnet 3CI, upon op 
erating momentarily for the third time, permits 
brush arm. 305 to begin rotating and as the 
Outer brush. On brush arm. 305 moves of rest 
segments R and R2, relay 3DN releases. Relay 
3DN, upon releasing a third time, connects 
ground at its No. 2 armature and back contact 
to conductor 39 for again operating relay 2W. 
Relay 2W, upon operating, for the second time, 
noW locks in a circuit traceable over its No. 1 air 
mature and front contact, conductor 222, front 
contact and No. 1 armature of relay 2W-, con 
ductor 223, conductor 229, to ground at the back 
Contact and No. 3 armature of relay 22, 2. As 
brush arm. 305 rotates over Selecting segments 
0, 1, 2, 3, 4 and 5 in timed relation. With the 
impulses of the incoming signal received by re 
lay 2LR, relays 3P-O and 3P-5 operate in re 
Sponse to the Zero and No. 5 selecting impulses of 
the K signal, both impulses of which are spac 
ing. Relays 3P-0 and 3P-5 upon operating, lock 
to ground on armature No. 4 of relay 3DN, now 
released. Accordingly, relays 3L-, 3-2, 3L-3 
and 3L-4 operate because of the unoperated 
condition of their corresponding 3P relays and 
also lock to ground on armature No. 4 of relay 
3DN. It will be noted that in response to the 
first preset signal, no effective path is closed at 
the left-hand arnatures of the 3L, relays because 
in response to the preset signals, relay 3L-O is 
always unoperated inasmuch as the zero se 
lecting impulse of a preset signal is always 
Spacing. 
At this time when relay 2W is operated and 

relay 3DN is released, the operated relays 3L-, 
3I-2, 3L-3, and 3L-4 close respective operat 
ing paths for translating relays 4T-, 4T-2, 4T-3 
and AT-4 which now operate in parallel paths 
traceable from grounded battery connected to 
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the Winding of each of the translating relays, 
the No. 3 armature and front contact of each 
of relays 3L-, 3L-2, 3-3 and 3L-4, to a com 
mon circuit extending over conductor 32, ar 
mature No. 5 and front contact of relay 2W, 
conductor 205, armature No. 4 and front con 
tact of relay 5CCZ, conductor 508, front con 
tact and armature No. 1 of relay 5CCW, to 
ground. Translating relays AT-, 4T-2, AT-3 
and AT-4, upon operating, prepare the first stage 
of the desired connections between the six lo 
cally connected broadcasting stations and the 
four networks. 
At the end of the third revolution of brush 

arm 305 the outer brush thereon reengages rest 
Segments R and R2 to close the operating cir 
cuit for relay 3DN and relay 3IDN reoperates 
(operates for the fourth time) to remove ground 
at its No. 2 armature and back contact from 
the shunting path around the winding of relay 
2Z and relay 22, operates a second time, the 
Shunting path before being opened being trace 
able from grounded battery 252, back contact 
and armature No. 8 of relay 22, conductor 39, 
to the back contact and armature No. 2 of relay 
3DN. The operating circuit for relay 22, is 
traceable over conductor 206, front contact and 
armature No. 1 of relay 2W, conductor 222, 
front contact and armature No. 1 of relay 
2W-1, grounded conductors 223 and 229, to 
ground at the back contact and armature No. 
3 of relay 22-2. Relay 2W remains locked op 
erated at this time over its No. 1 armature and 
front contact, to grounded conductors 223 and 
229, to the back contact and No. 3 armature of 
relay 27-2 inasmuch as its shunt path which 
extends over armature No. 8 and front Con 
tact of relay 22, is opened at this time at ar 
mature No. 2 of relay 3DN which has reoperated. 
Relay 3DN, upon becoming operated for the 
fourth time, removes at itS No. 4 armature the 
ground for locking relayS 3P- and 3P-5 and 
relays 3-f, 3L-2, 3L-3 and 3L-4 but a Sub 
Stitute ground is now furnished at the front con 
tact and armature No. 10 of relay 22, whereby 
the operated 3P and 3, relays are maintained 
locked until the verification signal correspond 
ing to letter K is transmitted back to the dis 
patcher's Office. 

Relay 22, upon operating, removes ground at 
its No. 10 arnature and back contact from the 
holding circuit for relay 5TSR, and the normally 
operated relay 5TSR, releases for the first time. 
Relay 5TSR, upon releasing, closes at its No. 3 
armature and back contact an operating circuit 
for relay 4C6B the circuit being traceable from 
grounded battery, through the Winding of relay 
4C6B, conductor 407, front contact and arma 
ture No. 6 of relay 5CCZ, conductor 525, arma 
ture No. 3 of front contact of relay 5CCK, con 
ductor 526, back contact and armature No. 3 of 
relay STSR, conductors 527 and 524, auxiliary 
contact A of relay 5LC, to ground. Relay 4C6B 
operates and closes armatures Nos. 1 to 10 to 
their respectively associated front contacts and 
opens at its No. 11 arnature and back contact 
the original operating circuit for relay 5CCW, 
which at this time remains locked-operated. 
Relay 4C6B, upon closing its armatures Nos. 1. 
to 10 to their respective front contacts, close 
in conjunction with armatures Nos. 1 to 6 of 
translating relay 4T-, armatures Nos. 1 to 7 
of relay 4T-2, armatures Nos. 1 to 5 of relay 
4T-3 and armatures Nos. 1 to 6 of relay 4T-4, 
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operating circuits for three PR relays of the 
first group of the idle, or available, permuta 
tion link circuit which at this time is circuit 
No. 1, the PR, relays being 6PR3, 6PR4 and 
GPR6. Relays GPR3, 6PR4 and 6PR6 operate. 
The operating circuit for these three 6PR relays 
are traceable from ground at armature No. 1 
and back contact of relay 5LC, conductor 57 
and then over separate parallel paths, (1) the 
path for operating relay 6PR3 being traceable 
Over conductor 57, armatures Nos. 1, 2, 3, 4, 5, 
in series, of relay AC6B, armature No. 5 and 
contact of relay 4T-3, conductor 4W3, arma 
ture No. 3 and contact of relay 5CI-, con 
ductor SW3-t, through the winding of relay 
6PR3, to grounded battery, (2) the path for 
operating relay 6FR4 being traceable from con 
ductor ST, over armatures Nos. 1 to 7, in series, 
of relay C6B, No. 5 armature and front con 
tact of relay T-4, No. 5 armature and contact 
of relay 4T-5, conductor AW4, No. 4 armature 
and contact of relay 5CI-, conductor 5W4-, 
through the Winding of relay 6PR4 to ground at 
battery, and (3) the path for operating relay 
6PR6 being traceable from conductor 5 through 
the arrnatures Nos. to 8, in series, arnature No. 
6 and contact of relay 4T-, armature No. 7 
and contact of relay 4T-2, Conductors 406 and 
AW6, armature No. 6 and contact of relay 5CI-, 
conductor 5W6-, through the winding of relay 
6PR6, to grounded battery. Relays 6PR3, SPRA 
and 6PR6 operate and lock. 

If no 4T relays are operated then no PR, 
relays are operated whereby relay 5CK- will not 
operate, and under these conditions, when relay 
22, is subsequently released a circuit is closed for 
operating relay 2LC, the circuit being traceable 
from ground on No. 0 arnature and back con 
tact of relay 22, conductors 224 and 404, back 
contact and inner right-hand armature of each 
of the 4T relays in released positions, conductor 
495, auxiliary contacts No. 1A of relay 5CCK in 
its operated position, back contact and armature 
No. 1 of normally operated relay 5TSR, now in its 
released position, through the lower winding of 
relay 5LC, to grounded battery. 

Relays 6PR3, 6PR4 and 6PR6 upon operating 
in response to the signal for letter K, (1) close 
for themselves at their respective No. 2 arma 
tures, a common locking circuit, the locking cir 
cuit being traceable over the No. 2 armature and 
front contact of each of relays 6PR3, 6PR4 and 
6PR6, conductor 5L-, normally closed upper 
make-before-break contacts of relay 5ASZ, con 
ductor 528, back contact and armature No. 2 of 
unlock relay 5UL, to ground, and (2) close at 
their respective No. 1 armatures an operating cir 
cuit for relay 5CK-f, the circuit being traceable 
from ground, No. 1 armature and front contact 
of each of relays 6PR6, 6PR4 and 6PR3, con 
ductor 5C f-, back contact and armature No. 6 
of relay 5ASZ, conductor 529, through the wind 
ing of relay 5Crg-, to grounded battery and relay 
5CK-f operates. Relay 5CK-f, upon operating, 
closes at its No. 1 armature and front contact, a 
circuit traceable from grounded battery, through 
the lower winding of 5LC, armature No. 1 and 
back contact of relay 5TSR, conductors 518 and 
528, front contact and armature No. 1 of relay 
3CK-, conductor 530, contacts and their respec 
tive armatures Nos. 10, 9, 8, 7, 6, 5, 4, 3, 2, 1, 
in series, of relay 46CB, conductor 57, back con 
tact and armature No. 1 of relay 5LC, to ground 
and relay 5LC operates. Relay 5LC upon operat 
ing, locks in a circuit traceable over its No. 3 
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armature and front contact conductor 519, arma 
ture No. 4 and front contact of relay 5CCZ, Con 
ductor 508, front contact and armature No. 1 of 
relay 5CCW, to ground. Relay 5LC is made 
slow-to-release by closing a circuit extending 
through its upper winding and armature No. 2 
and front contact as shown in the drawing. Re 
lay 5LC upon operating, (1) opens at its auxiliary 
contact A the locking circuit for relay 5CCK 
Which noW releases, and opens at its No. 3 arma 
ture and front contact the operating circuit for 
relay 4C6B which also releases, and (2) opens at 
its No. 1 armature and back the original operat 
ing paths for relays 6PR3, 6PR4 and 6PR6 but 
relays 6PR3, GPR4 and 6PR6 are locked operated 
over conductor 5L-l. Relay 5CCK, upon releas 
ing, closes at its No. 2 armature and back contact 
a circuit for operating relay 5CCX, the circuit 
being traceable from grounded battery, through 
the Winding of relay 5CCX, lower normally closed 
make-before-break contacts of relay 5CCX, con 
ductor 536, front contact and armature No. 3 of 
relay 5CCZ, conductor 507, upper normally closed 
make-before-break contact of relay 5CCX, con 
ductor 506, No. 2 armatule and back contact of 
relay 5CCK, conductor 403, back contact and 
armature No. 7 of relay 4CTA, conductor 402, back 
Contact and armature No. 11 of relay 4CSB, con 
ductor 505, front contact and armature No. 1 of 
relay 5STT, to ground. Relay 5CCX operates 
and then locks in a circuit traceable over its front 
Contact and No. 4 armature, conductors 53 and 
505, front contact and armature No. 1 of relay 
5STT, to ground. Relay 5CCX upon operating, 
closes at its Nos. 1 and 2 armatures and their 
respective front contacts a circuit traceable from 
grounded battery 532, conductor 533, front con 
tact and armature No. 2 of relay 5CCZ, conductor 
534, front contact closed to its No. 1 armature on 
relay 5CCZ and armature No. 2 closed to its front 
contact also of relay 5CCX, conductor 506, arma 
ture No. 2 and back contact of relay 5CCK, con 
ductor 403, back contact and armature No. 7 of 
relay 4CTA, conductor 402, back contact and 
armature No. 11 of relay 4C6B, conductor 505, 
front contact and armature No. 1 of relay 5STT, 
to ground and this circuit when closed shunts 
the winding of relay 5CCW which now releases. 
Relay 5CCW upon releasing, opens at its No. 2 
armature and front contact the original operat 
ing circuit for relay 5CCZ, but relay 5CCZ remains 
Operated in a circuit traceable over the normally 
closed make-before-break contacts of relay 
5CCW, conductor 507, No. 3 armature and front 
contact of relay 5CCZ, conductor 536, armature 
No. 2 and front contact of relay 5CCX, conductor 
506, armature No. 2 and back contact of relay 
5CCK, conductor 403, back contact and armature 
No. 7 of relay 4CIA, conductor 402, back contact 
and armature No. 11 of relay 4C6B, conductor 
505, front contact and armature No. 1 of relay 
5STT, to ground. Also relay 5CCW upon releas 
ing. closes at its No. 1 armature and back contact 
another operating circuit for start magnet 3CL 
which now operates a fourth time. The circuit 
for Operating magnet 3CI, the fourth time is dif 
ferent from the circuits previously serving to 
Operate magnet 3CL and is the third different 
circuit of its kind, it being traceable from 
grounded armature No. 1 and back contact of 
relay 5CCW, conductor 50 front contact and 
armature No. 5 of relay 5CCZ, conductor 5.0, 
front contact and armature No. 1 of relay 3DN, 
Conductor 323, armature No. 6 and front contact 
of relay 2W, conductor 210, armature No. 7 and 
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front contact of relay 22, conductor 2ff, No. 1 
airmature and back contact of relay 22-2, Con 
ductor 304, through the winding of the start mag 
get 3CL, to grounded battery and the start mag 
net 3CL momentarily operates for the fourth 
time. The release of relay 5CCW opens the lock 
ing circuit for relay 5LC which now releases. 
Furthermore, when relay 5CCW releases, relay 
5LC releases because its locking circuit is opened 
at armature No. 1 and front contact of relay 
5CCW, the locking circuit before being opened, 
being traceable over the No. 3 armature and front 
contact of relay 5LC, conductor 59, armature 
No. 4 and front contact of relay 5CCZ, conductor 
508, front contact and armature No. 1 of relay 
5CCW, to ground. Relay 5LC, upon releasing, 
closes at its auxiliary contact A the original 
operating circuit for normally operated relay 
5TSR, which becomes operated a second time, the 
circuit being traceable from ground, auxiliary 
Contacts A of relay 5LC, conductors 524 and 
523, armature No. 1 and back contact of relay 
5CCK, conductors 522 and 5?. 5, through the wind 
ing of relay 5TSR, to grounded battery. Relay 
5TSR, upon becoming operated the second time, 
maintains Open at itS No. 1 armature and back 
contact the original operating circuit for relay 
5LC which has previously been released. 
Fourth revolution of the distributor brush arm. 

to automatically trainSmit to the dispatcher the 
second verification signal 
When start magnet 3CL operates for the fourth 

time, brush arm 305 begins its fourth revolution 
and as the Outer brush on arm. 305 moves off rest 
segments Rf and R2, relay 3DN releases for the 
third time and connects at its No. 2 armature 
and back contact a ground connection to a shunt 
path extending over conductor 39, armature No. 
8 and front contact of relay 22, conductor 24, 
resistor 25 and grounded battery 26 whereby 
the Winding of relay 2W is shunted and there 
fore releases for the Second time. When relay 
2W releases the second time, it opens at its No. 5 
armature and front contact the operating circuit 
for the operated translating relays 4T-, 4T-2, 
4T-3 and 4T-4 which release. Relay 27, is main 
tained operated by the ground connection on the 
No. 2 armature of relay 3DN, the circuit being 
traceable over conductor 39, normally closed 
make-before-break contacts of relay 2W, con 
ductor 206, through the winding of relay 22, to 
grounded battery. The operated 3P and 3L re 
lays such as relays 3P-0, 3P-5, 3L-1, 3L-2, 3L-3 
and 3L-4 are held operated by ground on arma 
ture No. 4 of relay 3DN during the fourth revo 
lution, there being ground also furnished on arm 
ature No. 10 and front contact of relay 2Z. When 
relay 2W released the second time, relay 2W 
also released inasmuch as relay 22, is maintained 
Operated to cause a shunt path around the wind 
ing of relay 2W- to be closed over the front con 
tact and armature No. 2 of relay 22-?, the cir 
cuit extending over conductor 2 9, armature No. 
2 and back contact of relay 2W, conductor 28, 
to ground at armature No. 6 and front contact 
of relay 27. Relay 22-f is held operated when 
relay 2W- released, the holding circuit being 
traceable over the normally closed make-before 
break contact of relay 2W-f, back contact and 
arnature No. 2 of relay 2W, to ground at arma 
ture No. 6 and front contact of relay 22. When 
relay 2W-? released, relay 2W-2 operates and 
locks, the operating circuit being traceable from 
ground at the front contact and armature No. 1 
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of relay 22-, conductor 225, back contact and 
armature No. 2 of relay 2W-, normally closed 
make-before-break contact and the winding of 
relay 2W-2, to grounded battery 234. Relay 22-2 
cannot operate at this time because its winding 
is shunted at its arnature No. 2 and back con 
tact, the circuit extending over conductor 232, 
armature No. 2 and back contact of relay 2W-, 
to ground at the front contact and armature No. 
1 of operated relay 22-. 
The rotation of brush arm 35 through its 

fourth revolution causes the verification signal 
identical with the first preset signal to be trans 
mitted to the dispatcher. The verification sig 
nal of the preset signal for letter K which is set 
up by the 3P relays is transmitted as the inner 
brush on brush arm 3C5 rotates over segments 
Nos. 0, 1, 2, 3, 4 and 5 of ring 362, to the circuit 
traceable over conductor 202, No. 1 armature 
and front contact of relay 22, conductor 23, 
through the winding of relay 2LS, to grounded 
battery and the impulses repeated by relay 2LS 
are transmitted to the dispatcher's teletypeWriter 
to indicate to the dispatcher that the functions 
required of the first preset signal have been satis 
factorily completed at switching center C. When 
brush arm 395 comes to rest at the termination 
of its fourth revolution, the outer brush thereof 
engages rest segments RF and R2 and relay 3DN 
reoperates. Relay 3DN, upon becoming oper 
ated for the fifth time, removes at its No. 2 arma 
ture and front contact, the ground connection 
from the circuit which held relay 2Z operated and 
relay 27, releases. When relay 27, releases the 
second time it closes at its No. 10 armature and 
back contact the circuit for Operating relay 5CCK 
which operates a second time, the circuit being 
traceable from grounded battery, through the 
winding of relay 5CCK, conductors 5 is and 53, 
No. 2 airmature and front contact of relay 5TSR, 
now operated for the second time, conductor 5 f2, 
normally closed auxiliary contacts A of relay 
CCK, conductor 405, No. 7 armature and back 

contact of relay 4T-, No. 8 armature and back 
contact of relay T-2, armature No. 6 and back 
contact of relay AT-3, armature No. 7 and back 
contact of relay 4T-4, armature No. 8 and back 
contact of relay 4T-5, conductors 44 and 224, 
to ground at the No. 10 armature and back con 
tact of relay 22. Relay SCCK locks operated to 
ground at the auxiliary contacts A of relay 5LC. 
When relay 5CCK operates for the Second time, 
it opens at its No. 2 armature and back con 
tact, the operating circuit for relay 5CCZ which 
now releases, the circuit thus opened being trace 
able from grounded battery, through the wind 
ing of relay 5CCZ, normally closed make-before 
break contacts of relay 5CCW, armature No. 3 
and first contact of relay 5 CCZ, conductor 536, 
arnature No. 2 and front contact of relay 5CCX, 
conductor 566, armature No. 2 and back contact 
of relay 5CCK, conductor 403, back contact and 
armature No. 7 of relay 4CTA, conductor 492, 
back contact and armature No. 11 of relay 4C6B, 
conductor 505, to ground at No. 1 armature and 
front contact of relay 5STT. Also the operated 
3P and 3L relays release when relay 22, discon 
nects ground at itS No. 10 armature and front 
contact. Furthermore, relay 27, upon releasing, 
causes at its No. 6 armature the release of relay 
2Z-l. Relay 2Z-, upon releasing, removes 
ground at its No. 1 armature and front contact 
from the shunt path around the Winding of re 
lay 22-2 which now operates in the locking cir 
cuit of relay 2W-2. At this time, relay 5STT is 
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held Operated by the ground on armature No. 4 
and front contact of relay 2W-2. 
The operated relays in the switching center 

control circuit, the permutation link control cir 
cuit and the permutation link circuit No. 1 at this 
time are: 3DN, SSTT, SCI-f, 5ASW, 6PR3, 6PR4, 
SPR6, 5CK-1, 5CCX, 2W-2, 2Z-2, 5TSR, and 
5CCK. Normally operated relay 5TSR, has re 
leased and reoperated. 

Fifth revolution of the distributor brush arm. 
upon receipt of the second preset signal from 
the dispatcher 

When the verification of the first preset signal 
K is recorded at the dispatcher's teletypewriter, 
the dispatcher transmits the second preset signal 
Which in this case is the signal for letter B and 
it consists of start, or space, space, mark, space, 
Space, mark, mark and stop, or mark. The start, 
Or Space, Signal upon being received at Switching 
center C causes line receive relay 2LR to operate 
its armature to its left-hand position and there 
by close a circuit hereinbefore traced for momen 
tarily Operating start magnet 3CL in response to 
the incoming Second preset signal. As brush arm 
395 begins to rotate, its outer brush moves off rest 
Segments R. and R2 to open the operating cir 
cuit for relay 3DN which now releases for the 
fourth time. When relay 3DN releases at this 
time, ground is connected at its No. 2 armature 
and back contact to a circuit traceable over con 
ductor 3i), normally closed make-before-break 
contacts of relay 2W, through the winding of 
relay 2W to ground at battery and relay 2W op 
erates for the third tine and then locks over its 
No. 1 arimature and front contact in a circuit 
traceable over conductor 222, front contact and 
arnature No. 1 of relay 2W-2, conductor 229, 
back contact and armature No. 3 of relay 22 
Which at this time is released. Relays 2W-2 and 
2Z-2 are held operated, relay 2W-2 being oper 
ated at the beginning of the fourth revolution of 
brush arm 395 and relay 22-2 being operated at 
the conclusion of the fourth revolution. As brush 
arm 35 continues rotating and its inner brush 
engages, in turn, segments 0, 1, 2, 3, 4 and 5 of 
ring 392, relayS 3P-3, 3P-2 and 3P-3 become op 
erated and lock to ground at the back contact 
and armature No. 4 of relay 3DN. Accordingly, 
Since relays 3P-, 3P-4 and 3F-5 remain unoper 
ated, relayS 3L-, 3-4 and 3L-5 become oper 
ated and lock to ground also at armature No. 4 
of relay 3DN. When relays 3L-, 3L-4 and 3L-5 
Operated, they closed at their respective middle 
right-hand armature paths for operating trans 
lating relays 4T-, 4T-4 and 4T-5, these paths 
being connected in parallel to a circuit traceable 
Over conductor 32, No. 5 armature and front 
contact of relay 2W, conductor 205, armature No. 
4 and back contact of relay 5CCZ, conductor 50, 
back contact and armature No. 1 of relay 5CCW, 
to ground. 
When brush arm 305 completes its fifth revolu 

tion, its Outer brush reengages rest segments Ri 
and R2 to close the operating circuit for relay 
3DN which becomes operated for the sixth time, 
to renove ground at its No. 2 armature and back 
contact from the Shuilt path which extends oyer 
armature No. 8 and back contact of relay 22. 
Relay 27, operates for the third time, the Oper 
atting circuit being traceable over conductor 236, 
front contact and armature No. 1 of relay 2W, 
conductor 222, front contact and arnature No. 
of relay 2W-2, conductor 229, back contact and 
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armature No. 3 of relay 2Z- to ground. Relay 
2Z- is in a released condition at this time. 
Relay 2W remains locked operated in a circuit 

traceable over its No. 1 armature and front Con 
tact, conductor 222, front contact and armature 
No. 1 of relay 2W-2, conductors 223 and 229, 
back contact and armature No. 3 of relay 22-, 
to ground its shunt path over armature No. 8 and 
front contact of relay 22, being opened at the time 
by the removal of ground at the No. 2 armature 
of relay 3DN. Relays 3P-0, 3P-2 and 3P-3 and 
3L-, 3L-4 and 3L-5 are held locked operated 
over conductor 322, to ground at the front Con 
tact and arnature No. 10 of relay 22. 

Relay 22, upon operating for the third tine, 
removes ground at its No. 10 armature and back 
contact from the holding circuit of relay 5TSR 
which now releases for the Second time. When 
relay 5TSR, releases for the Second time, it closes 
at its No. 3 armature and back contact an Oper 
atting circuit for relay CIA which Operates to 
prepare the permutation link control circuit for 
the second preset signal representing letter B. 
The operating circuit for relay ACTA is traceable 
from grounded battery, through the Winding 
of relay 4CA, conductor 498, back contact and 
armature No. 6 of relay 5CCZ, conductor 525, 
armature No. 3 and front contact of relay CCK, 
conductor 526, back contact and armature No. 3 
of relay 5TSR, conductors 527 and 524, normally 
closed auxiliary contacts A of relay 5LC, to 
ground. Relay 4CIA operates to close in con 
junction with translating relays 4T-, AT-4 and 
4T-5, three paths extending from ground at the 
No. 1 armature and back contact of relay 5LC, 
conductor 5t, to armatures NoS. 1, 4 and 5, in 
parallel, of relay 4CA to their respective con 
ductors 4W, 4W-O and 4W-fi, their respec 
tively associated armatures Nos. 11, 8 and 7 of 
operated relay 2CI-, 5Wi-, 5W-0-f and 
5W. -f, through the winding of respective re 
lays TPR, PR-0 and TPR - , to grounded 
battery and relays TPR, PR-0 and TPR-i op 
erate in response to the second preset Signal for 
the letter B. Relays TPR, TPR-0 and TPR-ff 
upon operating, connect ground at their respec 
tive outer left-hand armatures NoS. 1 and con 
tacts to a circuit extending over conductor 5C2-i, 
back contact and armature No. 5 of relay 5ASZ, 
conductor 537, through the Winding of relay 
5CK-2, to grounded battery and relay 5CK-2 op 
erates. Also, relays EPR, PR-10 and PR- i 
upon operating, close at their respective inner 
left-hand armatures NoS. 2 and front contacts, 
a locking circuit for themselves eXtending Over 
conductor 5L-f, upper normally closed make-be 
fore-break contacts of relay 5ASZ, conductor 528, 
to ground at the back contact and al'mature No. 2 
of relay 5UL. Relay 5CK-2, upon operating, 
closes at its No. 1 armature and front contact 
an operating circuit for again operating relay 
5LC, the circuit being traceable from grounded 
battery, through the lower Winding of relay 5LC, 
No. 1 armature and back contact of Irelay 5TSR, 
conductors 58 and 538, front contact and arma 
ture No. 1 of relay 5CK-i, conductor 539, front 
contact and their respective armatures Nos. 6, 5, 
4, 3, 2 and 1 of relay 4CTA, conductor 5 to 
ground at the back contact and armature No. 1 
of relay 5LC. Relay SLC operates. Relay 5LC, 
upon operating, locks in a circuit traceable Over 
itS No. 3 arnature and front contact, conductOl' 
59, No. 4 amatule and back contact of relay 
5CCZ, conductor 50?, back contact and No. 1 
amature of relay 5CCW, to ground and opens 
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at its auxiliary contacts A, the operating circuit 
for relay 4CIA, the latter circuit being traceable 
from grounded battery, through the winding of 
relay 4CA, conductor 48, back contact and ar 
mature No. 6 of relay 5CCZ, conductor 525, No. 3 
arnature and front contact of relay 5CCK, con 
ductor 526, back contact and armature No. 3 of 
relay 5TSR, conductors 527 and 528, to the nor 
mally closed auxiliary contacts f a now open, to 
ground. Relay 4CTA releases. Also relay 5LC, 
upon Operating, opens the locking circuit for relay 
5CCK which releases a second time. 
When relay 4C7A releases after relay 5CCK 

has released, relay 5AV operates, the circuit being 
traceable from grounded battery, through the 
Winding of relay 5AW, No. 1 armature and back 
Contact of relay 5CCZ, armature No. 3 and front 
Contact of relay 5CCX, conductor. 596, armature 
No. 2 and back contact of relay 5CCK, conductor 
403, back contact and armature No. 7 of relay 
4C7A, conductor 402, back contact and arma 
ture No. 11 of relay 4C6B, conductor 5 G5, front 
contact and armature No. 1 of relay 5STT to 
ground. Relay 5AW upon operating, closes at its 
No. 2 arnature and front contact a circuit for 
momentarily Operating start magnet 3CL for the 
Sixth time, the circuit being traceable from ground 
at No. 2 amature and front contact of relay 5AW, 
ConductorS 528 and 5t), front contact and arma 
ture No. 1 of relay 3DN, conductor 323, armature 
No. 6 and front contact of relay 2W, conductor 
20, armature No. 7 and front contact of relay 
2Z, Conductor 2 ft, No. 1 arnature and back con 
tact of relay 22-2, conductor 34, through the 
Winding of Start magnet 3CL, to grounded bat 
tery and Start magnet 3CL operates to start the 
Sixth revolution of distributor brush arm 305. 
It Will be noted that the circuits used for operat 
ing Start magnet 3CL to cause the transmission 
of each of the verification signals to the dis 
patcher's Office is different from the other. How 
ever, the circuit for Operating magnet 3CL in re 
Sponse to each of the signals incoming from the 
dispatcher's office is the same in each case, al 
though, different from any of those used to cause 
transmission of the verification signals. 
Sathi revolution of the distributor brush arm to 

automatically transmit to the dispatcher tie 
third verification signal 
When brush arm. 305 starts to rotate for the 

purpose of transmitting to the dispatcher's tele 
typeWriter a verification signal corresponding to 
the Second preset signal, that is, the signal for 
letter B, its Outer brush moves off rest segments 
Ri and R2 to Open the operating circuit for relay 
3DN which now releases for the sixth time to con 
nect at its No. 2 armature and back contact a 
ground connection to a shunt path closed at 
arnautile No. 8 and front contact of relay 22, for 
Shunting the winding of relay 2W. Relay 2W 
releases for the third time and opens at its No. 5 
arnature and front contact the operating circuit 
for the Operated translating relays 4T-1, 4T-4 
and 4T-5 which now release, the circuit thus 
Opened being traceable from grounded battery, 
through the Winding of each of relays 4T-, 4T-4 
and 4T-5 ovel the corresponding middle right 
hand arnature of relays 4L-, 4L-4 and AL-5, 
Conductor 32, armature No. 5 and front contact 
of relay 2W (which has just released), conductor 
205, No. 4 amature and back contact of relay 
5CCZ, conductor 50?, back contact and armature 
No. 1 of relay 5CCW, to ground. Also, relay 3DN 
upon releasing, connectS ground at its No. 2 ar 
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mature and back contact to a circuit for holding 
relay 22, operated for the duration of the Sixth 
revolution of brush arm. 35. As brush arm 3.5 
continues to rotate, the inner brush engages each 
of segments Nos. 1, 2, 3, 4 and 5, in turn, and 
transmits the impulses of the second preset signal 
for letter E3 set up by the operated and unoper 
ated 3P relays in a circuit traceable over cond C 
tor 202, armature No. 1 and front contact of relay 
2Z, conductor 2 3, through the winding of relay 
2LS, to grounded battery and relay 2I.S repeats 
the signal to the dispatcher's teletypeWriter 
whereat the letter B is recorded to indicate that 
the function of the second preset, signal has per 
formed its functions. at Switching cente C Satis 
factorily. The operated 3Prelay and 3 relay at 
this time are held operated by ground. On arina 
ture No. 4 and back contact of relay 3CN during 
the sixth revolution, ground also being furnished 
at arnature. No. 10 and front contact of relay 22. 
When relay 2W releases at the beginning of the 
sixth revolution, as hereinbefore described, relay 
2W- operates a second time and locks, the oper 
atting circuit, being traceable froin grounded bat 
tery, through the Winding of relay 2W-, noir 
mally closed make-before-break contacts of relay 
2W-1, conductor 27, arnature No. 2 and back 
contact of relay 2W, conductor 28, No. 6 artina 
ture and front contact of relay 22, to ground. 
Reiay 22- at this time remains unoperated be 
cause of the closed shunt path around itS Wind 
ing, the shunt path being closed over back Coll 
tact and No. 2 armature of relay 22-, conductor 
2 9, No. 2 armature and back contact of relay 
2W, to ground and No. 6 armature and front coil 
tact of relay 27. 
When brush arm 35 concludes its Sixth revolu 

ion and its outer brush reengages rest Seginents 
R2 and R2, the operating circuit for relay 3DN 
is closed and relay 3DN reoperates for the Sixth 
time. When relay 3DN reoperates, it removes 
ground at its No. 2 armature and back contact to 
open the operating circuit for relay 22, Winich now 
releases. Relay 22, upon releasing, OpenS at its 
No. 10 armature and front contact the lockiing 
circuit for the operated 3P and 3J relayS and re 
lays 3P-3, 3P-2 and 3P-3, 3-, 3-4 and 3-3 
release. When relay 22, releases, it disconnectS 
ground at its No. 6 armature and front contact 
from the shunt path around the winding of relay 5 
22-, the shunt path being hereinbefore de 
scribed, and relay 22-i operates for the Second 
time. Also, when relay 22. releases, it closes at 
its No. 4 armature and back contact a circuit 
for operating relay 2AMC which Operates in a 5: 
circuit, traceae over conductor 253, front COI 
tact, and arnature No. 4 of relay 2W-A, CCInduc 
to 24, front contact of relay 2W-2, conductor 
255, through the winding of relay 2AMC, to 
grounded battery, and then lockS to gro ind Over 
its front contact, and No. 2 arrature, Conductor's 
23 and 238, to ground at the front contact aind 
No. 4 airinature of Irelay 2W-2. 

Relays 2W-E, 2Z-, 2W-2 and .22-2 remain 
operated until the time arrives for making the 
desired changes in the programs at Which time 
the master cue signal is received at the SWitching 
center C to complete the connections that are 
preset, or conditioned, for completion by the Op 
erated PR relays such as relays 6:R3, 6PR, 
6PR6, PR, PR-6 and PR- all of which are 
locked operated in the circuit traceable to ground 
and the No. 2 armature and back. Contact of 
relay SU, as hereinbefore: described. Other re 
lays in the switching center control circuit, per 
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nutation control circuit and permutation link 
circuit No.1, that are operated at this time are: 
3DN, 5STT, 5CI-i; 5ASW, 5LC, 5CK-, 5CCX, 
5CK-2, 5AV. and 2AMC. 

Seventh revolution of the distributor brush arm. 
upon the receipt of the master cue signal from 
the dispatcher 

NoW.that the, desired, connections at Switching 
center C. have been preset and a Wait the arrival 
of the time. When the programs. Will be changed, 
ther dispatcher checkS: the verification. Signals: 
With the prearranged. Schedule to determine 
Whether. Or., not the connections. So... preset are 

When the "tiine-for changing. She pro 
grain arrives, the dispatcher upon being satis 
fied with the preset connections, transmits a 
naster, cue signal which is common to all the 
SWitching. CenterS. included in the dispatcher's 
control circuit. The...raster. cue Signal consists 
of Start, Or.Space, mark, mark, mark, mark, mark, 
mark, and Stop, Or. Inark, impulses. In response 
to the start, or, Space, impulse, received by line 
receive relay 2LR, the relay is allowed to move 
to its left-hand Contact whereby, the Statnag 
net 3C operates nomentarily for : the Seventh 
title in a circuit... as hereinbefore described. 
When the brush arm. 35 begins - to rotate, its 
outer brush, moves off the rest SegmentS R and 
R to open the operating, circuit for relay. 3DN. 
which now releases for the seventh-time. Relay 
3DN, upon releasing, closes...at...its. No. 2 arma 
ture and back contact the operating, circuit. for 
relay 2W and relay. .2W operates for the fourth 
time and then locks to ground. On the No. 3. 
arrature and back contact of relay 3DN. 
Brush airn 305 continues to rotate over Segnents 
ST, (0,1,2,3,4 and 5, in turn, and its lower brush 
in passing. Over selecting...Segments 0 to 5 do not 
cause any of the 3P relayS. to . Operate-ina Snlich 
as all the Selecting impulses of the master. Cue. 
Sigal are marking and the amature of relay 
2LR, therefore remains in its right-hand position. 
So that no Operating circuit.S. for the SP. relayS 
are closed. With the 3P relays in their unoper 
ated position, all the 3L relayS. Operate, as Soon, 
as relay. 3DN releases, that is, relayS-3-0, 3L-, 
3-2, 3L-3, 3-L4 and 3L-5. Operate in a circuit 
traceable to ground at the No. 43arnature and 
back. Contact of relay. 3DN and lock in a circuit. 
traceable. Over conductor 322, to ground at the 
No. 4 amature, and front contact of... relay .2W. 
When relays 3L-9, 3-, 3L-2, 3L-3, 3-, and 
3-5. Operate they close a circuit, traceable frona 
ground at the No. 4 ariature and back contact of 
relay 3DN, conductor 38 in a path extending 
over the Operated middle-right-hand amatures 
of relayS3L-9, 3L-, 3L-2, 3L-3, 3-9 and SL-5, 
conductors 332 and 23, arnatire No. 5 and front 
contact of relay 2AMC, conductor 238; through 
the winding of master cue relay 2MC, to grounds 
battery: Relay-2MC operates and the locks in 
a circuit traceable: Overitsarmature and front, 
contact, conductors - 209 and 208, to ground at 
the front contact, and arnature No. 4 of relay 
2W-2. When relay 2MC operates, it opensat, 
its arnature and back Contact, the locking circuit 
for relays 5STT and 5CI-E which now release. 

Relay: 5STT, upon releasing: (1) opens at its 
No. 1 armature and front contact the locking cir 
cuit for relay: 5CCX and the operating circuit 
for relay 5AV. to cause relays 5AW and 5CCK to 
release; and (2) opens, at its No. 2... arnature 
and front. contact a circuit, traceable OVer Cons 
ductors. 5 and 542, arimature-No. 1 and back 
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contact of relay 5ASZ, to grounded battery. The 
latter circuit, which serves as a shunt path around 
relay 5ASZ, upon being opened, removes Such 
shunt to permit relay 5ASZ, to operate in a circuit 
traceable from grounded battery, through the 
winding of relay 5ASZ, conductor 543, front cOn 
tact and armature of relay 5ASW, conductor 25, 
back contact and armature No. 4 of relay 2RLS, 
to ground. Relay 5ASZ operates to (1) substitute 
a ground connection at its armature No. 2 for 
the ground connection at armature No. 2 of relay 
5UL, to maintain relays GPR3, 6PR4, 6PR6, PR, 
7PR-9 and TPR- Operated; (2) Substitute at 
itS No. 3 arnature the ground Connection at 
armature No. 2 of relay 5UL for the ground 
connection at its normally closed make-before 
break contacts to maintain the operated 8PR, 
and 9PR relays of permutation link circuit No. 2 
Operated until relay 5UL is Subsequently oper 
ated; (3) transfers the ground connection at its 
No. 4 al'mature from a back to a front contact 
whereby the operating circuit including conduc 
tor 5SW2 for switch-over relay 8SW of permu 
tation link circuit No. 2 is opened to release relay 
8SW and the operating circuit including con 
ductor 5SW-f for switch-over relay 6SW of per 
mutation link circuit No. 1 is closed to operate 
relay 6SW; (4) transfers at its armature No. 5 
the winding of check relay 5CK-2 from the path 
including conductor 5C2- which is holding relay 
5CK-2 operated, to another path including con 
ductor 5C2-2 whereby relay 5CK-2 is maintained 
Operated; (5) transfers at its armature No. 6 
the winding of check relay 5CK- from the path 
including conductor 5C- which is holding re 
lay 5CK-F operated, to another path including 
conductor 5C-2 which maintains relay 5CK 
Operated; (6) transfers at its No. 7 armature, 
ground conductor 236 from the operating cir 
cuit including conductor 52 for relay 5CI- to 
the operating circuit including conductor 544 for 
relay 5CI-2; and (7) supplement at armature 
No. 8 a ground connection to the ground con 
ductor 25, and serves as a holding ground for 
maintaining relay 5ASZ, operated. Relay 5CI 
was released when relay 2MC operated as here 
inbefore described, and inasmuch as the locking 
ground Was removed from conductor 236 at the 
time relay 2MC operated, relay 5CI-2, although 
now connected to conductor 236, cannot operate 
until another change of programs is preset. It 
will be noted, therefore, that relay 5ASZ, upon 
Operating indirectly in response to the master 
cue Signal, completes the switch-over from per 
mutation link circuit No. 2 which as hereinbe 
fore stated, Was in an operated condition since 
transmitting the previous set of programs, to 
permutation link circuit No. 1 which now begins 
to transmit the new set of programs for which 
link circuit No. 1 was prepared by the preset 
Signals for letters KB. The premature release 
of the PR relays of permutation link circuit No. 2 
and the check relays 5CK- and 5CK-2 are pre 
Vented by the substitute ground connections fur 
nished at armatures No. 6 and 5, respectively, of 
relay 5ASZ in its operated condition, their release 
depending upon the operation of relay 5UL as 
hereinafter described. 
When brush arm 305 completes its seventh 

revolution, its outer brush comes to rest on seg 
ments R and R2 to close the operating circuit 
for relay 3DN which again reoperates to remove 
ground at its Nos. 2, 3 and 4 armatures. Oper 
ated relays 3L-0, 3L-, 3L-2, 3L-3, 3L-4 and 
3L-5 are maintained locked operated in the cir 
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cuit traceable over conductors 308 and 322, to 
ground at the No. 4 armature and front contact 
of relay 2W. Relay 2W is held locked operated 
in a circuit traceable Over its No. 1 amature 
and front contact, conductor 222, front contact 
and No. 1 armature of relay 2AMC, conductor 
332, operated innermost righthand armature of 
relays 3-5, 3L-4, 3L-3, 3L-2, 3L-f, conductors 
3|8 and 322, to ground at the No. 4 armature 
and front contact of relay 2W. Relay 3DN 
upon operating for the eighth time removes at its 
No. 2 armature and back contact the ground 
connection from the shunt path around the 
Winding of relay 22, and relay 22, operates for 
the fourth time in the locking circuit for relay 
2W which was just described. Relay 22, upon 
Operating, connects at its No. 1 armature and 
front Contact the Winding of relay 2LS; (2) Sup 
plements at its armature No. 10 and front cOn 
tact, the ground connected at al'mature No. 4 
and front contact of relay 2W for holding l'elays 
3L-0, 3L-, 3L-2, 3L-3, 3L-4 and 3L-5 operated; 
and (3) Supplements and its arnature No. 4 
and front contact, the ground connected at ar 
nature No. 5 and front contact of Irelay 2W 
and arnature No. 4 and front contact of relay 
2W-2 to conductor 299 for holding relay 2MC 
Operated. 
When relay 2AMC operated as helreinbefore 

described, ground was removed from the upper 
Winding of relay 2TM and a second ground was 
Substituted at the No. 3 arimature and back con 
tact of reiay 27, in its released position. How 
ever, at the end of the reception of the master 
cue Signal when relay 27, operates to remove this 
Substitute ground, grounded condenser 235 which 
is connected in a circuit traceable from grounded 
battery 249, resistor 24 , adjustable resistor 242, 
and through the upper Winding of relay 2TM, 
begins charging. Condenser 235 has a capacity 
that is individual to the selected switching cen 
ter C and at the end of the interval required to 
completely charge condenser 235, the current in 
the upper winding of the relay 2TM ceases and 
thereby allows the weaker current flowing 
through the lower winding of relay 2TMI to oper 
ate relay 2TM to its left-hand position whereby 
a new circuit, that is, the fifth different circuit, 
is closed for momentarily operating start magnet 
3CL, for the eighth time, the circuit at this time 
being traceable from grounded battery, through 
the winding of start magnet 3CL, conductor 230, 
contact and armature of relay 2TM, conductor 
256, front contact and No. 1 armature of relay 
3DN, conductor 323, No. 6 armature and front 
contact of relay 2W, conductor 2 0, almature No. 
7 and front contact of relay 2Z, conductor 2 , 
almature No. 1 and front contact of relay 22-2, 
conductor 225 to ground. Start magnet 3C, op 
erates to start distributor brush arm 305 on its 
eighth revolution. 

Eighth resolution of the distributor brush arm. 
to automatically transmit to the dispatcher the 
final verification. Signal 
When brush arm 35 begins its eighth revolu 

tion its Outer brush moves off the rest Segments 
R and R2 to open the Operating circuit for relay 
3DN which releases for the eighth time. Relay 
3DN upon releasing, connects ground at its No. 2 
armature and back contact for shunting relay 
2W in a path traceable over armature No. 8 and 
front contact of relay 22, and relay 2W releases. 
Relay 2W upon releasing, closes at its No. 7 arma 
ture and back contact an operating circuit for 
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relay 3SC and relay 3SC operates, the circuit be 
ing traceable from grounded, battery, through. 
the Winding of relay 3SC, conductor.333, arma 
ture No. 3 and front contact of relay 2AMC, con 
ductor 243, front contact and armature No. 5 of 
relay 22, conductor 244, to the back contact and 
armature No. 7 of relay 2W. Relay 22, at this 
time is held operated by ground on armature No. 
2 of relay 3DN. Operated relays 3-9, 3L-, 
3L-2, 31-3, 3-4 and 31.5 are held operated by 
ground on armature No. 4 and back contact of 
reiay SIN during the eighth revolution of brush 
arm 383. When relay 2W released for the fourth 
time a path is closed from ground at the front 
contact and armature No. 6 of relay. 22, con-- 
ductor 2 3, back contact and armature No. 2 of 
relay 2W, conductors 2 and 219, armature No. 3 
and front contact of relay 22-, conductor 228, 
resistor 22, to groundeid battery 226 and this 
circuit shunts the winding of relay 2W- which 
now releases. Relay 2W-1 upon releasing, closes 
at its normally closed make-before-break con 
tacts the holding path of relay 22-, and relay 
22- is maintained operated, the holding path 
forming a part of the circuit hereinbefore traced 
ove: Conductor 2:7, No. 2 armature and back 
Contact of relay 2W, conductor 28, to ground 
at airmature No. 6 and front contact of relay 22. 
Also relay 2W-2 upon releasing, closes at its No. 
2 arnature and back contact a circuit for shunt 
ing the Winding of relay 2W-2 which now re 
leases, the shunting circuit being traceable from 
grounded battery 23:3, conductor 233, front con 
tact and No. 2 arnature of relay 22-2, conduc 
torS 232 and 23, armature No. 2 and back con 
tact of relay 2W-, conductor. 225, No. 1 arma 
ture and front contact of relay 27,-i, to ground. 
Relay 2W-2 upon releasing, transfers the oper 
atting Circuit for relay 22-2 from the ground 
connection at the No. 2 arnature and front con 
tact of relay 2W-2, to the ground connection 
present in the path traceable over the normally 
closed nake-before-break contacts of relay 2W-2, 
conductor 23, No. 2 arnature and back contact 
of Irelay 2W-, conductor 235, to No. 1 armature 
and front contact of relay 2Z-, and relay 22-2 
is therefore maintained in an operated condition 
after relay 2W-2 releases. When relay 2W-, 
releases, it does not effect the operation of relay 
2TV inasmuch as the lower winding of the latter. 
relay is held energized in a circuit closed to 
ground at arnature and front contact of relay 
22. 
The capacity of condenser 235 determines the 

duration of the interval following the operation 
of relay 22, at the beginning of the eighth revolu 
tion of the distributor brush before brush arm 
35 begins to rotate and this interval is differ 
ent from the corresponding intervals at all other 
switching centers, each switching center having 
its own predetermined timed interval before 
transmitting to the dispatcher's teletypewriter 
the code signal corresponding to the calling cue 
signal for the Switching center. 
The return, or check, signals verify that the 

common master cue Signal has Satisfactorily per 
formed its functions at all the selected Switch 
ing centers including SWitching center. C and are 
transmitted from their respective. SWitching 
centers to the dispatcher's teletypeWriter. Over a 
Special circuit comprising six parallel paths...cer 
tain ones of which contain gaps corresponding to 
the Space inpulses of the calling cue signal which 
was first transmitted to . Select the Switching. 
center. These parallel paths at Switching center. 
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Care represented by conductors. 325, 326, 327, 
328, 329 and 339, respectively, which are con 
nected through contacts and armature of relay 
2SC, conductor 335, to ground at armature No. 4. 

. and back contact of relay 3DN. As brush arm 
365 rotates over segments ST, 0, 1, 2, 3, 4, 5, in 
turia, Seven circuits are successively involved in 
transmitting back to the teletypewriter at the 
dispatcher's office the code signal for No. 3, 
Which is the calling cue signal for switching 
center C, to indicate to the dispatcher, as here 
in before Stated, that the master cue signal has 
performed its functions at switching center C in 
a Satisfactory manner. These seven circuits are 
a.S. follows: (1) grounded batter, through the 
Winding of relay 2LS, arnature No. 1 and front. 
contact of relay 22, conductor 292, solid ring 30 , 
inner brush on arm 35, start segment ST, con 
ductor 22, front contact and armature No. 9 of 
relay 22, to ground and relay 2S operates to 
open the dispatcher's control circuit to thereby 
transmit the first, or start, impulse of the verifi 
cation. Signal to the dispatcher's teletypewriter; 
(2). Over the same path extending through the 
Winding of relay 2LS but this time, over segment 
0 when engaged by the inner brush on arm 395, 
conductor 36, open gap 3C-9, conductors 325 
contact and arnature No. 1 of relay 3SC, conduc 
tor 335, back contact and arinature No. 4 of relay 
3DN, to ground but inasmuch as gap 3C-9 in 
circuit (2) is open, no operating current flows 
through the Winding of relay 2LS and the dis 
patcher's control circuit remains closed to trans 
mit a mark for the zero selecting impulse to 
the dispatcher's teletypewriter; (3) over conduc 
tor 202, distributor ring 3 and segment No. 1 
of ring 302, conductor 39, open gap 3C-3, con 
ductor 326 contact and armature No. 2 of relay 
3SC, conductor 335, to ground at the No. 4 arma 
ture and back contact of relay 3DN, and circuit 
(3) also because open gap 3C-3 is provided there 
in, has no current flowing through the winding of 
relay2S and a mark for the No. 1 selecting in 
pulse is therefore again transmitted over the 
control circuit to the dispatcher's teletypewriter; 
(4) over conductor 202 to the No. 2 segment of 
ring 302, conductors 398 and 32, contact and 
arnature No. 3 of relay 3SC, conductor 335, to 
ground at the No. 4 armature and back contact 
of relay 3DN, and inaSnuch as no open gap is 
provided in circuit (4), current flows to operate 
relay 2LS whereby the dispatcher's control cir 
cuit is opened to transmit a space for the No. 2 
Selecting inpulse to the teletypewriter at the dis-- 
patcher's office: (5) over conductor 22, segment 
No. 3 of ring 392, conductors 399 and 328, con 
tact and armature. No. 4 of relay 3SC, conductor 
335, to ground at the No. 4 armature and back 
contact of relay 3DN, and inasmugh as no open 
gap is provided in circuit (5), relay 2LS again 
Operates to transinit a space for the No. 3 select 
ing impulse to the dispatcher's teletypewriter; (6) 
Over conductor 22, the No. 4 segment on ring 
302, conductors 3:6 and 329, contact and arma 
ture No. 5 of relay 3SC, conductor 335, to ground 
at the No. 4 arnature and back contact of relay 
3DN, and inasmuch as no open gap is provided 
in circuit (6), relay 2LS again operates to trans 
nit a Space for the No. 4 selecting impulse to 
the dispatcher's teletypewriter and (7) over con 
ductor 22, Segment No. 5 of ring 392, conduc 
tors 3: , and 333, contact and armature No. 6 
of relay 3SC, conductor 333, to ground at the 
No. 4 arrnature and back contact of relay. 3DN, 
and circuit (7) likewise is not provided with an 
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Open gap and consequently relay 2LS operates to 
transmit to the dispatcher's teletypewriter a space 
for the No. 5 Selecting impulse. The distributor 
brush arm 395 now comes to rest With its Outer 
brush engaging rest segments R and R2 to close 
the operating circuit for relay 3DN which again 
reOperates to remove ground from its No. 4 arma 
ture and back contact whereby relay 2LS becomes 
deemergized to close the dispatcher's control cir 
cuit for transmitting to the dispatcher's tele 
typeWriter a Stop, or mark, impulse. The chair 
acter now recorded on the tape at the dispatcher's 
teletypewriter is No. 3 corresponding to the cal 
ing cue Signal for Switching Center C indicating 
to the dispatcher that the preset connections at 
SWitching center C have been completed satis 
factorily. Each of the other switching centers 
Whereat connection have been preset for the next 
change of programs transmits, in turn, depending 
on the predetermined timed interval assigned to 
it, a verification signal corresponding to its se 
lecting signal and each of these signals is re 
corded, one after the other, on the dispatcher's 
teletypewriter tape, the intervals of space be 
tween adjacent verification characters depend 
ing upon the capacity of the condenser and the 
resistance value of the variable resistor at each 
of the SWitching centers. Condenser 235 and 
variable resistor 242 as hereinbefore described, 
determines the duration of the interval follow 
ing the receipt of the master cue signal before 
the final verification signal is transmitted from 
SWitching Center C. 

Relay 3DN, upon reoperating at the end of the 
eighth revolution of distributor brush arm 35, 
removes ground at its No. 2 armature and back 
contact to open the operating circuit for relay 22, 
and relay 22, releases for the fourth time. Relay 
2Z upon releasing, removes at its No. 10 armature 
and front contact a ground connection from the 
holding circuit for relays 3L-0, 3L-, 3-2, 3-3, 
3L-4, and 3I-5, all of which being operated in 
response to the common master cue signal, now 
released. Also, when relay 22, released, it dis 
connected ground at its No. 6 armature and front 
Contact from the operating circuit for relay 22-, 
which was traceable over conductor 28, back 
contact and armature No. 2 of 1'elay 2W, normally 
closed make-before-break contacts of relay 2W-, 
conductor 22, through the winding of relay 22-, 
to grounded battery 22, and relay 22- releases 
for the Second time. Relay 22-, upon releasing, 
disconnects at its No. 1 armature and front con 
tact the ground connection from the operating 
circuit for relay 22-2, which was traceable over 
conductor 225, back contact and No. 2 arnature 
of relay 2W-, conductors 23f, normally closed 
make-before-break contacts of relay 2W-2, con 
ductor 245, through the winding of relay 22-2, 
to grounded battery and relay 22-2 releases. 
When relay 22, l’eleased at the end of the eighth 

revolution of distributor blush airlin 385, a ground 
connection at arnature iNo. 7 and back contact 
of relay 2W was disconnected at No. 5 armature 
and front, contact of relay 27, from the locking 
circuit for relay 2AMC and relay 2AMC releases. 
Relay 2AEWC upon releasing (1) opens at its No. 
3 al'mature and front contact the operating cir 
cuit for relay 35c which releases; and (2) con 
lects ground at its No. 4 armature and back CO 
tact to the upper winding of relay 2TM whereby 
condenser 235 is discharged, and a relatively 
strong current is again allowed to flow in the up 
per winding of relay 2TM whereby relay 2TM 
operates to its opened position. Relay 2Z, upon 
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releasing, disconnects at its No. 5 armature and 
front contact the ground connection from the 
locking circuit of relay 2MC and relay 2MC re 
leases. 
Change of connections between Stations and radio 

Dire net2UOricS 

The detailed description hereinbefore given is 
directed to connection Settings established at 
Switching center C by the operation of relays 
SPR3, 6PR4 and 6PR6 of the first group and re 
lays Pie, iPR-t and 7PR- of the second 
group of the permutation link circuit No. 1 in re 
Sponse to the Signals for letters KB. These set 
tings established connections between the local 
Stations and the radio Wire networks in the foll 
lowing arrangement: 

Radio Wire 
Stations Networks 

Nos.1 and 3 connected to --- No. 1. 
Nos. 2 and 4 connected to --- No. 2. 
No. 5 connected to------- ---! No. 3. 
No. 6 connected to----------------------------------- No. 4. 

Should the next connection Settings be estab 
lished in response to "space' and letter O these 
connections Would be established at permuta 
tion link circuit No. 2 and the relays thereof op 
erated in response to “space' and letter O would 
be 8PR3 of the first group and 9PR-O and 9PR-f 
Of the Second group. Accordingly the connec 
tions between the local stations and the radio 
Wire netWorks would be as follows: 

Radio Wire 
Stations NetWorks 

Nos. 1 and 5 connected to---------------------------- No. 1. 
Nos. 2 and 4 connected to----- No. 2. 
No. 3 connected to----------------------------------- No. 3. 
No. 6 connected to----------------------------------- No. 4. 

Therefore, in making this change the connections 
of Stations Nos. 1, 2, 4 and 6 to their respective 
l'adio Wire networks as listed above for the let 
tel's KB, Would remain unchanged and those of 
Stations NoS. 3 and 5 Would change. This per 
nits of a continuation of programs to or from 
each of Stations Nos. 1, 2, 4 and 6 and a change 
of programs to or from stations Nos. 3 and 5 
over their l'espectively connected networks. 
Transmission direction control arrangements be 

t2Ueen Stations and Uire retudorics 

Each of the Stations NOS. 1 to 6 is normally 
Connected to one of the four radio Wire netWorks 
No. 1 to 4. Each station may be arranged to 
trainSimit a program or it may receive a program 
Originating at a station connected to the same 
or another of the Switching centers connected to 
the dispatcher's teletypewriter control circuit. 
Normally all stations are arranged for receiving, 
but should it be desired to originate a program 
at any Stations a microphone key at that station, 
such as key is at station No. 1, would be op 
erated to cause the receiving circuit thereat to 
be disconnected and the microphone circuit con 
nected in its place for the purpose of transmit 
ting the program to one or more wire networks 
for tiransmission to stations locally connected to 
the other Switching centers. The transmitting 
circuit at the station whereat the program origi 
nates may also be connected to its associated re 
ceiving circuit for broadcasting the program di 
rectly from the Originating station by adapting 
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the arrangerheit disclosed in Rachelet et al. Pat 
ent, 2,110,234, Sugra. 

Bias3.usch as there ar's six stations shown lo 
cally connected at Switching center C and these 
Stations are served by only four radio wire net 
Works, four stations only can be arranged to 
Originate programs simultaneously and the two 
remaining stations being in their normal condi 
tion at the time, will receive the programs from 
their respectively coninected stations at which the 
prograins Originate. in other words, the program 
received by each of the two remaining stations 
depends On. Which of the radio wire inetworks eachi 
remaining station is coinnected to in response to 
the preset signals transmitted to Switching center 
C by the dispatcher. It was hereinbefore as 
sunied that in selecting the desired connections in 
the permutation link circuit at switching center 
C, the preset, signals were those corresponding to 
letters KE3 2nd these signals caused to be oper 
ated relays SPR3, SPR8, EPRS, FR, PR-t and 
'PR-i . Each of the operated relays of groups 
&ER and PR simultaneously operate four sets 
of contacts 363, 6, 82 and 63, respectively cor 
Tescinding to the tip, the ring, the sleeve and 
the Sleeve prime conductors for interconnecting 
each of the six stations to the radio wire net 
WCrks in accordance With the code combinations 
of the two preset Signals, the actual interconnec 
tion being effected by switchover relay 3SW which 
Operates in l'esponse to the master cue signal 
transinitted at the tinae of change of the pro 
gians. Stations NoS. i to 6 inay be arranged to 
receive programs from any one or all the radio 
Wii'e networks Nos. to 4. Should however any 
Of the Stations be selected to originate a program 
the microphone key at that station is operated, 
as hereinbefore Stated, and that station is then 
capable of transmitting to the radio wire net 
work with which it is associated by the con 
Ilection established through the operated relays 
of groups 3PR and PR relays. t; all other 
Switching centers connected to the dispatcher's 
control circuit the disgatcher will cause to be 
established by ineans of preset signal pairs re 
Spectively transmitted to each, connections that 
Will Connect for reception only one or more sta 
tions at each of such other switching centers, as 
desired, to the particular selected wire networks. 
Arrangements for effectively connecting each 

of the stations locally connected to a switching 
Centei' to One or more Wire networks for trans 
mitting programs in either or both of two op 
posite directions over one or more of the radio 
Wire networks are well known in the art. The 
Service line and radio Wire network direction con 
ti'ol arrangements shown in the drawings here 
of are disclosed in Bachelet Patent 2,198.360 
Supra, as hereinbefore stated. These arrange 
ments will be described herein briefly. 
In the Service line direction control circuit 

it 3- for station No. 1, relay pairs 002 and 
A 6', and 895 and 936, and relay 388 respec 
tively coires: Cnd to relay pairs 60 and 602, and 
b{06 3.d SG', and relay 605 of the Bachelet Fat 
ent 2,198,326. Microphone key 84 corresponds 
to key 3i, also of Patent, 2,98,326. Similar ap 
paratus for stations Nos. 2 to 6 inclusive, are re 
Spectively provided in other Service line direc 
tion control circuits S(0-2, 09-3, 00-4, 
i? 3-5 and (3-3, all of which are represented 
diagrarinmatically. In the radio wire network 
direction control circuit shown in FigS. 12 and 
13 certain relays correspond to certain relays 
C 3achelet, Patent 2,198,326 as follows: relays 
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their respective front contacts of relay 

29 and 32 respectively correspond to relays 
506 and 505; relays 35 and 3 is respectively 
correspond to relays 508 and 507; relays 308, 
309, 32, 33 and 314 respectively correspond 

to relays 609, 610, 603, 604 and 608; relays 325 
and 3.8 respectively correspond to relays 502 
and 501; and relays f3, 3, 32G, 326 and 
:32; respectively correspond to relays 706, 707, 
701, 702 and 705. 
Transmitted programs incoming in a west-to 

east - direction, that is, from the left-hand side 
of the drawings showing Switching center C, are 
received over conductor pair 30 of radio Wire 
network No. 1 and are impressed over transform 
er 328. Since bridging device 30-A is in 
a receiving .Condition for West-to-east trans 
mission, the program is received over armatures 
NoS. 1 and 2 of relay f33, attenuation equalizer 
323, arnatures Nos. 3 and 4 of relay 33, arma 

tures Nos. 2 and 3 and their respective contacts 
of relay 3 f6, conductor pair 333, amplifier 
330, conductor pair 336 then in parallel paths. 
One path extends Over back contacts and their 
respective arrnatures Nos. 2 and 3 of each of 
relays 293 and 204 to two of the Stations NOS. 
1 to 6 which according to the coded signals for 
letters KB are stations Nos. and 3. The other 
path extends over the back contacts and their 
respective armatures Nos. 2 and 3 of relay 38 
of bridging device 300-B which is also in a 
receiving condition, armatures Nos. 3 and 4 and 

f320, 
transmission loSS pad. 32, front contacts and 
their respective airmatures Nos. 1. and 2 of re 
lay 32, through transformer 322, to conduc 
tor pair 392 of wire network No. 1, to other 
Switching centers, not shown, connected to the 
east portion of the dispatcher's teletypewriter 
Control Circuit. 
TranSmitted programs incoming from the 

West over radio wire networks Nos. 2, 3 and 4 
are respectively received in a similar manner in 
bridging devices 500-A and 50-B, bridg 
ing devices 550-2A and f 53-2B, and bridging 
devices 500-3A and 250-3B. At switching 
Center C when connected in accordance with 
coded signals for letters KB the programs in 
COrning over wire network No. 3 are received at 
Stations Nos. 2 and 4, the programs incoming 
Over radio wire networks Nos. 3 and 4 are re 
Spectively received at stations Nos. 5 and 6. 
When transmission over wire networks Nos. 

i to 4 is in an east-to-west direction, the bridg 
ing devices for each wire network are operated 
in a reverse manner to that shown in bridging 
devices 35-A and 30-3 for radio Wire net 
Work No. 1. For example, should it be assumed 
that a program is incoming at switching cen 
ter C in an east-to-west direction over radio 
Wire network No. 1, the current received over 
Conductor pair 302 would be impressed on the 
light-hand coil of transformer 322 and this 
Current would in addition to being induced in 
the left-hand coil of the transformer, he effec 
tive to operate relay 30. Relay 3 upon op 
erating, transfers its No. 2 armature from its 
back to its front contact to prevent time opera 
tion of relay 3 should an attendant at either 
of Stations Nos. 1 and 3 attempt to originate a 
program during the time another program is in 
coming Over radio wire network No. 1 in an east 
to-West direction. Also, relay 30, upon op 
erating, transfers its No. 1 armature from its 
back to its front contact to (1) open the op 
erating circuit for slow-to-release relay 329 
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which slowly releases and (2) close the operat 
ing circuit for relay 32T which operates. Re 
lay 320, upon releasing, closes at its No. 5 arma 
ture and back contact an operating circuit for 
slow-to-release relay 326 which now operates 
to close at its No. 6 armature and contact a 
locking circuit for relay f327 which locks Op 
erated and an operating circuit for relay 325 
which also now operates. Relay 325, upon op 
erating, closes at its armature and contact an 
operating circuit for relay 38 which also now 
operates. Relay 326 upon operating, connects 
(1) at its armatures Nos. 1 and 2 and their re 
spective front contacts the left-hand coil of 
transformer 322 to attenuation equalizer 3, 
and (2) at its almatures Nos. 3 and 4 and their 
respective front contacts equalizer 33 to con 
ductors 39 and 324. Relay 328, upon re 
leasing had disconnected conductors 39 and 
32 from the left-hand coil of transformer 
322, through transmission loss pad 32. Re 
lays 329 and 326 are made sufficiently slow 
to-release to prevent them from responding to 
"hits' incoming over wire network No. 1. Re 
lay 318 upon operating, closes the east-to-west 
Conamunication circuit of radio wire network No. 
1 which now extends over the operated arma 
tures Nos. 1 to 4 and their respective front con 
tacts of relay 326, conductors 39 and 324, 
almatures Nos. 2 and 3 and their respective front 
contacts of relay 38, conductor pair 303, am 
plifier 330 and conductor pair 306. Conduc 
to pair 386 at this time extends over three 
parallel paths, One extending over the back con 
tacts and their respectively associated arma 
tures Nos. 2 and 3 of relay 204, to station No. 
3, the Second extending over the back contacts 
and their respectively associated arnatures Nos. 
2 and 3 of relay 203, to station No. 1 and the 
third extending over the front contacts and their 
respectively asSociated armatures Nos. 2 and 3 
of relay 36, armatures Nos. 3 and 4 and their 
respectively associated front contacts of slow 
to-release relay 3 f3. attenuation equalizer 329, 
front contacts and their respectively associated 
almatures Nos. 1 and 2 of relay 33, transform 
er 328, conductor pair 30 of radio Wire net 
Work No. 1 in an east-to-west direction to 
Switching center's A and B. 

Each of the other pairs of bridging devices 
; 368-A and 5-B, 58-2A and 50-2B and 
563-3A and 500-3B are operable in the same 

lilannel as the bridging device pair 300-A and 
F33-i B except that the other pairs operate in 
1'esponse to Coimmunication currents transmitted 
to or received over wire networks Nos. 2, 3 and 4 
respectively. 
Should the Schedule of programs call for origi 

l:3ting a program at one of the stations locally 
collected at Switching center C, say, station No. 
1, tile dispatcher would accordingly preset the 
desired connections at the available permutation 
ink circuit, Say, link circuit No. 1. Just prior 
to the honent when the program at station No. 1 
is 50 Stalt, the attendant at station No. 1 operates 
2 :)iclophone key associated with the studio or 
pick-up point at Station No. 1 at which the pro 
2:3 in Originates. It is a SSumed that microphone 
Šy 4 is the key to be operated and therefore 

1'elay 385 becomes operated. Relay 005 upon 
ei'ating, operates relays 002 and 008. Relay 

{{83 an operating, operates relay 007. Re 
iay i upon operating, closes a locking circuit 
ioi "elay 608 which locks and prepares a circuit 
Whih will be effectively closed when switch-over 
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relay 6SW operates. Relay 6SW upon operating, 
closes the operating circuit for relay 20 which 
operates. Relay 20 upon operating, operates 
f23. Relay 293 upon operating, connects at 
its arnatures Nos. 2 and 3 and their respective 
front contacts the tip conductor 207 and ring 
conductor 2) now extending to station No. 1, 
to conductor pair 303. When relay 6SW op 
erated it completed in its entirety the operating 
circuit of two relays connected in parallel, 
namely, relays i309 and 3 which are respec 
tively provided in bridging devices i300-A and 
S 9-E for preparing radio wire network No. 1 

for transmitting the program originating at sta 
tion. No. 1 in opposite directions, that is, to Switch 
ing centers B and/or A in a westwardly direction 
and to other Selected Switching centers, not 
shown, in an eastwardly direction. Relay f309, 
upon operating, connects at its No. 2 armature 
and front contact grounded battery to the mid 
tap of the right-hand coil of transformer 328 
in a parallel circuit extending Westwardly to a 
transformer at switching center B whereat a re 
lay corresponding to relay 3, 9, operates. That 
relay at Switching center B, upon operating, (1) 
prepares the bridging device of which it con 
Stitutes a part, for receiving the program from 
Switching center C and (2) causes the operation 
of a relay corresponding to relay 06, which is 
located at a station connected to switching center 
i3, providing Switching center B is among those 
Selected to receive the program, and is connected 
at the tinne through the available permutation 
link circuit at switching center B, to radio wire 
network No. 1. Relay 3 , upon operating, con 
nectS at itS No. 2 al'mature and front contact 
grounded battery to the midtap of the right 
hand coil of transformer 322 in a parallel circuit 
extending eastwardly to a transformer at the 
next Switching center, not shown, whereat a relay 
coll'esponding to relay 308 operates. That re 
lay at Such next Switching center upon operating, 
(1) prepaires the bridging device of which it is 
a part, for receiving the program from switching 
Center C, and (2) causes the operation of a relay 
Corresponding to relay 026, which is located at 
a Station connected to Such next switching center, 
providing the latter Switching center is among 
those selected to receive the program, and is 
Connected at the time through the available per 
mutation link circuit at the latter switching 
centei", to radio Wire network No. 1. Also, relay 
i303, upon operating, (1) prevents relay 308 
from Operating, whereby a program incoming 
Over radio Wire network No. 1 in a west-to-east 
direction is prevented from being transmitted to 
Station No. 1 at SWitching center C when station 
No. 1 is transmitting to radio wire network No. 1; 
(2) releases relay 33; and (3) operated relay 
i3 i2. Relay 3 i3, upon releasing, releases relays 
F3 is and 386. The joint operation resulting 
from the release of relay 3 f3, the operation of 
'elay 3:2 and the release of relay 3 f6, completes 
the communication circuit hereinbefore condi 
tioned from station No. 1 to conductor pair 303, 
but which now is extended through annplifier 330 
over Conductor pair 306, armatures Nos. 2 and 3 
and their respectively associated back contacts 
of relay f3 6, armatures Nos. 3 and 4 and their 
l'espectively a SSociated front contacts of relay 
13:2, transmission loss pad 332, armatures Nos. 
1 and 2 and their respectively associated front 
contacts of relay 3 2, transformer 328, conduc 
to pair 39 of radio wire network No. 1 to 
Switching centers B and A. Bridging device 
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38-A is therefore operated to transmit the 
program originating at station No. 1 in a West 
Wardly direction. Also, relay 3A , upon operat 
iing, prevents relay 3 from operating for the 
same reason as relay 308 as hereinbefore de 
scribed. No further functions are performed in 
bridging device 3 - B at this time inasmuch 
as this device is in a position to transmit the 
program originating at Station No. 1 in an east 
wardly direction because the communication cir 
cuit from station No. 1, including conductor pair 
2333 was hereinbefore described as extending 
through amplifier 33 0 over back contacts and 
their respectively associated armatures Nos. 2 
and 3 of reiay 38, arnatures Nos. 3 and 4 and 
their respectively associated front contacts of re 
lay 32, transmission loss pad 32 , front. Con 
tacts and their respectively associated airmatures 
Nos. 1 and 2 of relay 320, transformer A322, con 
ductor pair 83.2 of Wire network No. i to the 
Switching centers, not shown, in an east Wardly 
direction from Switching center C. Bridging de 
vice 33-EB in the position shown, is conditioned 
to tranSinit the program. Originating at Station 
No. 1 in an eastwardly direction over radio wire 
retWork No. . 

Connections established in permutation link 
circuit No. 1 for program reception. 

{ernutation link circuit. No. 1 upon being coin 
ditioned by preset signals corresponding to letters 
E3, prepare paths whereby each of the Six Sta 
tions Nos. 1 to 6 may upon the operation of 
Switch-over relay SSW in response to the Inaster 
cue signal, be connected to radio Wire netWorks 
NOS. 1 to 4, One or more of the Statioins as de 
Sired, being connected to a Single radio wire net 
work. When signais corresponding to letters KB 
are transmitted to Switching center C Stations 
Nos. and 3 are conditioned for connection to 
radio Wire network No. 1, Stations NOS. 2 and 4 
are conditioned for connection to Wire netWork 
No. 2, and Stations Nos. 5 and 6 are conditioned 
for connection to wire networks Nos. 3 and 4, re 
Spectively. In order to describe the communica 
tion circuits conditioned for connecting the Sta 
tions to the Wire netWorks these circuits are 
herein presurned to be prepared to receive pro 
grams from Stations connected to other SWitch 
ing centers. These circuits are therefore re 
ferred to herein as being in their receiving Con 
dition for the purpose of broadcasting the in 
Coiming programs. 

Station No. 1 has its receiving circuit 
which comprises transformer 963, transmission 
loss pad it, conductor pair ill, armatures Nos. 
1 and 2 and tileir respective front contacts of 
relay 62 and conductor pair 4 which con 
sists of tip conductor E2 and ring conductor 

3, normally in readiness to receive a program 
over selectable paths (tip and ring) prepared in 
the connections established in permutation link 
circuit No. 1. The path for tip Conductor 2 
extends from armature No. 1 of SWitch-over relay 
SSW, normally closed nake-before-break con 
tacts of each of relays SPR- and 6PR2, front 
contact and arnature No. 3 of relay 6PR3, arma 
ture No. 5 and front contact of relay 6PR4, arma 
ture No. 4 and back contact of relay 6PER5, arma 
ture No. 4 and front contact of relay SPR, arma 
ture No. 5 and front contact of relay PRS, arma 
ture No. 4 and back contact of relay PR8, back 
contact and armature No. 3 of relay PR-9, 
normally open nake-before-break contacts, now 
closed, of relay PR-O, armature No. 4 and 
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front contact of relay PR-ti, tip conductor it, 
and tip conductor 20 of conductor group 205 
for station No. 1. The path for ring conductor 

3 extends over the ring armatures and Con 
tacts in a manner similar to that described above 
for the path for tip conductor 62 (the ring 
armatures and contacts are represented diagram 
imatically as box SO), ring conductor 2 and 
ring conductor 23 of conductor group 25. At 
this time tip conductor 207 and ring conductor 
A2 are connected over armatures NOS. 2 and 3, 
respectively, of relay 23 (in its released condi 
tion), conductor pair 3S which is also at this 
time connected to receive a program incoining 
from the west or the east, over radio Wire netWork 
No. 1 as hereinbefore described. 
Station No. 2 has its receiving circuit included 

in the station equipment represented diagram 
matically in box 36-2. This circuit likewise is 
normally in readiness to receive a program in a 
manner similar to that hereinbefore described of 
station No. 1. The selectable path for tip Con 
ductor 5 extends from arnature No. 2 of 
switch-over relay SSW, armature No. 4 and back 
contact of relay 6PR-, armature No. 4 and back 
contact of relay 6PR2, armature No. 4 and front 
contact of relay 6PR3, armature No. 6 and front 
contact of relay 6PR., arnature No. 5 and back 
contact of relay SFR5, armature No. 5 and front 
contact of relay 6PR6, armature No. 6 and front 
contact of relay EPR, armature No. 5 and back 
contact of relay iFR3, armature No. 4 and back 
contact of relay iPR-9, armature Fo. 4 and front 
contact of relay PR-3, arnature No. 4 and 
front contact of relay APR-1, tip conductor 93, 
and tip conductor is 33 of conductor group 
for station No. 2. The selectabie path for ring 
conductor extends over the ring ai'natures 
and contacts in a manner similar to that herein 
before described of the path for tip conductor 
A (the ring armatures and contacts are "ep 
resented diagrammatically in box 6ff), then 
oyer ring conductor 84 and ring conductor f2 
of conductor group is 6. At this time tip conduc 
tor 359 and ring conductor A2 are connected 
over armatures Nos. 2 and 3 respectively, of relay 
533 (in its released position), conductor pair 

iii. 5 which is, also at this time, connected to re 
ceive a program incoming from the West Cr east 
over radio wire network No. 2 in a manraer similar 
to that hereinbefore described of radio Wile net 
Work No. i. 

Station No. 3 has its receiving circuit included 
in the station equipinent represented diagrain 
matically in box 33-3. This circuit also is in 
readiness to receive a program in a nainner Sirai 
lar to that hereinbefore described of station No. 1. 
The selectable path for tip conductor if ex 
tends from arnature No. 3 of SWitch-Over relay 
6SW, armature No. 5 and back contact of relay 
SPR-, armature No. 5 and back contact of 
relay SPR2, armature No. 5 and front contact of 
irelay 6PR3, arnature No. 7 and front contact 
of relay 6PRA, arnature No. 6 and back contact 
of relay 6PR5, armature No. 6 and front con 
tact of relay 6FR6, tip conductor 624, tip cone 
ductor 24 of conductor group 26 for station 
No. 3. The Selectable path for ring conductor 
A 32 extends over the ring arinatuires and CCI)- 
tacts in a manner Similar to that hereinbefore de 
scribed of the path of tip conductor (the ring 
arinature and contacts are represented Within 
box. 684), then over ring conductor 65, ring coin 
ductor 26 of conductor group 26. At this 
time-tip conductor 24 and ring conductor 2.6 
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are connected over armatures Nos. 2 and 3 re 
spectively, of relay 234 (in its released position), 
conductor pair .366 which is also at this time, like 
station No. 1, connected to receive a program in 
coming from the west or east over radio wire net 
work No. 1 in a manner as hereinbefore described 
of radio wire network No. 1. 

Station No. 4 has its receiving circuit included 
in the station equipment represented diagram 
matically in box 8-3. This circuit also is in 
readiness to receive a prograin in a manner simi 
lar to that hereinbefore described of station No. 
1. The selectable path for tip conductor 63 
extends from al'mature No. 4 of Switch-over relay 
GSW, almature No. 6 and back contact of relay 
6PR, , armature No. 6 and back contact of relay 
GPR2, arnature No. 6 and front contact of relay 
GPR3, conductor 686, tip conductor f4 fl of con 
ductor group is 8 for station No. 4. The select 
able path for ring conductor 34 extends ovel 
the ring almatures and contacts in a manner 
similar to that hereinbefore described of the path 
for tip conductor i : 33 (the ring armatures and 
contacts are represented within box. 62), then 
over ring conductor 83, ring conductor 49 of 
conductor group 48. At this time tip conductor 
: Afi and ring conductor 49 are connected over 
armatures Nos. 2 and 3, respectively of relay 406 
(in its released position), conductor pair f4 5 
which is also at this time, like station No. 2, Con 
nected to receive a program incoming from the 
West, or east over radio Wire network No. 2 in a 
nannel Similal to that hereinbefore described of 
l'adio wire network No. 1. 

Station No. 5 has its receiving circuit included 
in the station equipment represented diagram 
imatically in box 38-5. This circuit also is in 
readiness to receive a program in a manner simi 
lar to that, herein before described of station No. 
1. The selectable path for tip conductor 5 
extends from almature No. 5 of SWitch-over re 
lay 8SW, armature No. 7 and back contact of re 
lay 6PR-, al'mature No. 7 and back contact of 
relay 6PR2, arnature No. 7 and front contact of 
relay GPR3, almature No. 3 and front contact of 
relay 6PR4, armature No. 7 and back contact of 
relay GPR5, armature No. 7 and front contact of 
relay GPR6, armature No. 3 and front contact of 
relay PRS, armature No. 6 and back contact of 
relay PR, normally closed make-before-break : 
contacts of relay FR9, front contact and arma 
ture No. 5 of relay FR-S, tip conductor 75, tip 
conductor 420 of conductor group 42 for sta 
tion No. 5. The selectable path for ring conductor 
A 6 extends over the ring armatures and con 
tacts in a mannel Similar to that hereinbefore 
described of tip conductor 5 (the ring arma 
tures and contacts are represented within box 
e), then over ring conductor 26, ring conduc 
tor (22 of conductor group 32. At this time 
tip conductor $2 and ring conductor 422 are 
connected over armatures Nos. 2 and 3, respec 
tively, of relay 45 (in its released position), con 
ductor pair 423 which is also at this time con 
nected to receive a program incoming from the 
West, or east over radio wire network No. 3 in a 
nanner Similar to that helreinbefore described of 
radio wire network No. 1. 
Station No. 6 has its receiving circuit, included 

in the station equipinent represented diagram 
matically in box f : 56-6. This circuit also is in 
readiness to receive a program in a manner sini 
lar to that hereinbefore described of Station No. 1. 
The selectable path for tip conductor 07 ex 
tends from armature No. 6 of SWitch-over relay 
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6SW, normally closed make-before-break con 
tacts of each of relays SPR- and 6PR2, front 
contact and armature No. 8 of relay 6PR3, arma 
ture No. 4 and front contact of relay 6PR4, arma 
ture No. 3 and back contact of relay 6PR5, arma 
ture No. 3 and front contact of relay 6PR6, arma 
ture No. 4 and front contact of relay PR, arma 
ture No. 3 and back contact of relay PR8, tip 
conductor 707, tip conductor 424 of conductor 
group 425 for station INo. 6. The selectable path 
for ring conductor C3 extends over the ring air 
matures and contacts in a manner similar to that 
hereinbefore described of tip conductor O (the 
ring armatures and contacts being represented 
with box. 60), then over ring conductor 708, ring 
conductor 426 of conductor group f 425. At this 
time tip conductor f424 and ring conductor 426 
are connected over armatures NOS. 2 and 3, re 
spectively, of relay 408 (in its released position), 
conductor pair 427 which is, also at this time, 
connected to receive a program incoming from the 
West or east over radio wire network No. 4 in a 
nanner Similar to that hereinbefore described of 
radio Wire network No. 1. 
Connections established in permutation link cir 

cuit No. 1 for program transmission. 
When transmission from One or more of sta 

tions NoS. 1 to 6 to one or more of radio Wire 
networks Nos. 1 to 4 is desired, the attendants at 
Such one or more Stations Operate the microphone 
keys at their respective stations. When two or 
more Stations are aSSociated with a single Wire 
netWork Only one of such two or more stations 
may transmit at a time, for example, when a pro 
gram originates at one of Such stations, no pro 
gram may simultaneously originate at another of 
Such stations because the permutation link cil 
cuit which has been operated at preset Signals, 
terminates paths prepared by these preset sig 
nals, from each of such stations to a single wire 
network, say network No. 1, over conductor pair 
f303 which is used for transmitting programs 
Originating at any one of Such stations to net 
work No. 1 in both westwardly and eastwardly di 
rections simultaneously. The connections pre 
pared by the preset signals, as hereinbefore de 
Scribed, remain the same for both reception at 
and transmission from stations Nos. 1 to 6, the 
only difference being that when transmitting 
from a local station, such as station No. 1, mi 
crophone key 004 is operated by an attendant 
to connect the transmission circuit Oel, in place 
of normally connected receiving circuit Of, to 
communication conductor pair Od. When mi 
crophone key 1004 is operated it causes (1) relay 
f005 to operate, (2) relay 002 to release, (3) re 
lay 608 to operate, (4) relay 307 to operate and 
(5) relay 88 to become locked-operated. Re 
lays OG7 and 008, upon operating, connect 
ground to a circuit traceable over conductol's 
and 0 8, to the front contact for the sleeve prime 
armature, not shown but corresponding to tip 
armature No. 1 of relay 6SW; the tip armatures 
of the permutation link circuit, No. 1 are desig 
nated 600. The sleeve prime armatures and con 
tacts, not shown but represented as box 603, are 
Similar to the tip armatures and contacts of group 
600 shown in detail in Fig. 6. The path for the 
Sleeve prime conductor of 8 extends over the 
Sleeve prime al'matures and contacts represented 
as box 603 and Operated under the control of op 
erated relays 6SW, GPR3, 6PR4, GPR6, TPRT, 
TPR-0 and 7PR-1, over sleeve prime conductors 
709 and 27, through the winding of relay 20, 
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to grounded battery. Relay 20 operates and, 
in turn, operates relay 203. Relay 203, upon 
operating, connects the communication conduc 
tors 207 and 2 to conductor pair 303 for 
transmitting the program from the originating 
station to radio wire network No. 1. Relay 005 
upon operating, connects ground battery at its 
No. 2 arnature and front contact to sleeve Con 
ductor 9 which extends to the front Contact 
for the sleeve armature, not shown but corre 
sponding to tip armature No. 1 of relay 6SW; 
the tip armatures of permutation link circuit No. 
1, as hereinbefore stated, are designated 600. The 
sleeve armatures and contacts, not shown but 
represented as box 502, are similar to the tip 
armatures and contacts of group 69. The path 
for the sleeve conductor 09 extends over the 
sleeve arnatures and contacts represented as box 
602 and operated under the control of Operated 
relays 6SW, 6PRS, 6PR-3, 6PR6, PR, TPR 
and TPR- , over sleeve conductors 0, 28 and 
29 then in parallel paths to their respective re 

lays. One path extends over conductor 333, 
armature No. 2 and back contact of relay 398, 
through the winding of relay f309 to ground, and 
the other path extends over conductor 334, 
armature No. 2 and back contact of relay 3, 
through the winding of relay 3 i? to ground. Re 
lays 3 and 3 operate to prevent a program 
incoming at either of bridging devices 30-A 
and 390-B from controlling the apparatus at 
the program originating station locally connected 
to Switching center C. Each of the remaining 
stations of those associated With a single radio 
wire network may be arranged to receive the pro 
gran originating at its Station SO aSSOciated by 
providing relay connecting means such as dis 
closed in Fig. 5 of Bachelet et al. Patent 2,110,284, 
Supra. 
When two or more stations are connected 

through a permutation link circuit to a single ra 
dio Wire network and One of then is transmitting 
to that network, the stations connected to the 
other netWorks through the same permutation 
link circuit at that time may be simultaneously 
transmitting to or receiving from their respective 
networks other programs. 
In cases where the programs are to be changed 

at certain Stations only, that is, certain stations 
at each of the selected switching centers, and 
the programs at the remaining stations at each 
of the selected Switching centers are to remain 
lunchanged a suitable combination of two charac 
ters each may be selected from 30 X 24, or 720, 
pOSSible permutations. Of the code combinations 
necessary for each of the two preset signals thir 
ty are selectable for the first and twenty-four for 
the second as hereinbefore shown in the lists of 
character Code combinations for operating the 
translating relays T in different arrangements 
for Selecting the desired radio wire networks. 
However, any of the 720 possible permutations of 
connections in a permutation link circuit Such as 
shown at SWitching center C may be obtained by 
using the proper permutations of preset signals 
to establish the desired connections between the 
locally connected stations and the radio wire net 
WorkS. It is obvious that the number of stations 
locally connected to a switching center is not lim 
ited to six and the number of radio wire net 
Works is not limited to four. 

Stations Nos. 1 to 6 may control the service line 
direction control equipment and the radio net 
work direction control equipment in a manner 
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hereinbefore described regardless of which one of 
permutation link circuits Nos.1 and 2 is employed. 
Preparing connections for transmission. Over per 

mutation link circuit No. 2 
During the time when a group of programs are 

being transmitted over the connections just de 
scribed as being established at permutation link 
circuit No. 1 relays 5ASW, 5ASZ, 6SW, 6PRS, 
6PR4, 6PR6, TPR, PR-0 and 7PR-i and nor 
mally operated relay STSR are the only relays 
that remain operated. However, before the time 
of transmitting the group of programs over the 
Connections at present established at periinutation 
link circuit No. 1, has expired, the connections 
for the next group of programs may be preset at 
permutation link circuit No. 2 to Wait for the 
next broadcast period. When switching center 
C is selected during the transmission and/or re 
ception of programs over permutation link cir 
cuit No. 1 to prepare for the group of programs 
that are to be transmitted and/or received dur 
ing the next program interval of time which is 
to follow that is, to be transmitted and/or re 
ceived over permutation link circuit No. 2, relays 
2W and 22, operate and release in response to 
each of the first three signals, that is, the calling 
cue and two preset signals, incoming over the dis 
patcher's teletypewriter control circuit to switch 
ing center C, as hereinbefore described. Also, as 
hereinbefore described, relays 5STT and 5CI-2 
operate When relay 22, releases for the first time 
and relay 5ASW releases when relay 5STT op 
erated at this time, but relay 5ASZ, remains op 
erated. After the third incoming signal, that is, 
the Second of the tWO new preSet signals, is re 
ceived, certain relays of each of the 8PR and 9PR 
groups of permutation link circuit No. 2 will be 
in operated positions in accordance with the code 
combinations of each of the two net preset sig 
nals. When relays 2W and 22 release for the 
third time the 3P, 3L and AT relays which op 
erated in response to the second of the new pre 
set signals, also release; relays 5STT, 5CI-2, 5ASZ, 
and 2W remain operated; relays 2Z- and 2AMC 
operated when relay 2Z released for the third 
time; and relays 5CK-, 5CCX, 2W-2, 2Z2, 5CK-2 
and 5AW remain operated. When the master cue 
signal is received to complete at the desired time, 
the connections preset at permutation link cir 
cuit No. 2, relay 2W operates for the fourth time, 
all the 3L and the 4T relays operate because all 
the Selecting impulses of the master cue signal 
are marking. When all the 3L relays Operate, 
relay 2MC operates to release relays 5STT and 
5CI-2. Relay SSTT upon releasing, causes the 
release of relay 5CCX and 5AV. When relay 
2W- releases immediately following the receipt 
of the master cue signal, a shunt circuit around 
the winding of relay 2W-2 is closed and relay 
2W-2 releases. Also, relay 5STT upon releasing, 
removes ground at its armature No. 2 and front 
contact from the holding circuit of relay 5ASZ, 
and relay 5ASZ, therefore releases. Relay 5ASZ, 
upon releasing, effects (1) the release of SWitch 
over relay 6SW which upon releasing, disconnects 
the established connections of permutation link 
circuit No. 1 from stations Nos. 1 to 6, and (2) the 
operation of switch-over relay BSW which upon 
operating, connects the preset connections in 
permutation link circuit, No. 2. However, relays 
6PR3, 6PR4, 6PR6, PR, TPR-40 and PR 
are held locked-operated over the released arra 
tures Nos. 2 and 3 of relay 5ASZ, until pernu 
tation link circuit No. 1 is again prepared for a, 
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program time interval, When relay 22, l’eleases 
for the fourth time, that is, immediately follow 
ing the transmission of the verification Signal 
for the master cue signal to the dispatcher's tele 
typewriter, relays 2AMC and 2MC release. When 
the next calling cue signal is received at Switch 
ing center C and relay 22, operates the ground 
connection at armature No. 4 and front Contact 
of relay 27, is connected to a circuit traceable 
over conductors 207, 208 and 209, armature and 
back contact of relay 2MC, conductors 236 and 
5 armature No. 2 and front contact of relay 
5CK-f which is an operated position because of 
the locked operated relays 6PR3, 6PR4, 6PR6, 
TPRT, TPR-0 and TPR-fi, conductor 546, back 
contact and armature No. 5 of relay 5STT, con 
ductor 547 through the winding of relay 5UL, to 
grounded battery. Relay 5UL operates to open at 
its No. 1 armature the operating circuit of relay 
5STT which at this time is prevented from op 
erating, and at its No. 2 armature the locking 
circuit for relay SPR3, 6PR4, 6PR6, TPRT, TPR- ) 
and 7PR-i which now release to receive the pre 
set signals for the next change of programs. The 
release of the operated relays in the GPR, and TPR, 
groups cause relays 5CK- and 5CK-2 to release. 
Relay 5C3- upon releasing, releases relay 5UL 
and relay 5STT is again ready to operate when 
relay 22, operates in response to the first preset 
signal of those signals that prepare permutation 
link circuit No. 1 for the next change of pro 
graiS. 

Correction of errors in connections established 
in permitation link circuits 

In the event that the dispatcher discovers an 
error in the connections preset at any of the 
Switching centers prior to the transmission of the 
Common master cue Signal he may Wipe out the 
connection established at all such switching cen 
tel's after the first preset signal or the Second pre 
set signal by transmitting a release signal con 
sisting of Start, or space, mark, space, space, 
Space, Space, mark and stop, or mark, whereof 
the first, or additional, selecting impulse is a 
mark for the purpose of completing a path estab 
lished by the six L. relays at each of the selected 
Switching centers, the path so completed at each 
switching center being traceable over the outer 
right-hand almatures and their respective con 
tacts of the L. relays. 
A description of the operation resulting from 

the reception of the release signal of each of the 
selected switching centers will be described with 
reference to SWitching center C. The same cir 
cuit action occurs on each release signal at each 
Switching center. In response to the first, or 
Start, inpulse of the release signal received by re 
lay 2LR, a circuit is closed for operating relay 
3CT, in the manner as hereinbefore described, and 
as distributor brush arm 395 begins rotating, its 
Outer brush moves off rest segments R and R2 
to open the operating circuit of relay 3DN. Re 
lay 3DN releases to connect ground at its No. 2 
arnature and back contact to conductor 39 of 
the circuit extending over the normally closed 
make-before-break contacts of relay 2W, through 
the Winding of relay 2W, resistor 2 5 and ground 
ed battery 26. Relay 2W operates. As the dis 
tributor brush arm 305 continues to rotate over 
Segments ST, 0, 1, 2, 3, 4 and 5 in timed relation 
With response of relay 2LR to the impulses of the 
incoming release signal, relay 2LR is allowed to 
operate to its left-hand position for the incom 
ing Space impulses and accordingly relays 3P-1, 

10 

5 

20 

25 

30 

35 

40 

45 

60 

75 

52 
3P-2, 3P-3 and 3P-3 operate. Inasmuch as re 
lays 3P-0 and 3P-5 remain unoperated at the 
conclusion of the revolution of brush arm 3.5 
the corresponding Li relays such as relays 3L-0 
and 3L-5 operate to close a path at their rCSpec 
tive outermost right-hand arnatures and respec 
tive contacts. In this case, that is, in response 
to a release signal, the path is actually closed 
when the inher brush of brush arm 303 engages 
Segment No. 4 of ring 32 which engagement 
causes relay 3P-4 to operate and relay 3L-3 to 
therefore release as will now be described. It 
will be noted that when relay 3DN released at 
the start of rotation of brush arm 335, the ground 
connection at armature No. 4 and back contact 
of the relay was effective to operate all the 3L 
relays and as the inner brush engaged each of 
the selecting segments Nos. 0, 1, 2, 3, 4 and 5, in 
turn, and the 3P relays corresponding to the se 
lecting space inpulses of the released signal Op 
erated, the 3L, relays corresponding to the Op 
erated ones of the 3P relays released and there 
fore in the code combination of the release Sig 
nal, relay 3L-4 is the last of the 3L relays to re 
lease and the path thereby closed is traceable 
from grounded battery, through the Winding of 
relay 2RLS, conductor 247, front contact and 
arnature No. 4 of relay 35 back contact and 
armature No. 4 of relay 3L-4, back contact and 
armature No. 4 of relay 3L-3, back contact and 
armature No. 4 of relay 3L-2, back contact and 
armature No. 4 of relay 3L-f, front contact and 
armature No. 3 of relay 3L-9, conductor 38, to 
ground at the back Contact alld arnature No. 4 
of relay 3DN. Release relay 3RLS operates and 
then locks-operated in a circuit traceable over 
conductoi's 248 and 322, to ground at almature 
No. 4 and front contact of relay 2W. Relay 2W 
at this time is held operated in a circuit, traceable 
from grounded battery 26, resistor 2:5, through 
the Winding of relay 2W, front Contact and arrna 
ture No. 1 of relay 2W, conductor 222, front con 
tact and amature No. 1 of relay 2W-, conductor 
229 to ground at the back contact and No. 3 arma 
ture of relay 22- to ground. When distributor 
brush arm. 305 completes its revolution after re 
ceiving the release signal, its outer brush comes 
to rest on rest segments R. and R2 to close the 
operating circuit for relay 3D.N. Relay 3DN re 
Operates and removes at its No. 2 al'mature and 
back contact the ground connection from the 
Shunt path around the winding of relay 22, and 
relay 22, operates to substitute a ground connec 
tion at itS No. 2 al"nature and front contact for 
the locking circuit of relay 2RLS. Relay 2R.S 
upon operating, removes at its No. 3 armature 
and back contact, the ground connection from 
the locking circuit for relays 2W-4 and 2W-2 
should either or both be operated at the time and 
Irelays 2W-i and/or 2W-2 release to cause the 
release of relays 22- and/or 222 if either ol 
both are operated. Also, leiay 2R1S upon op 
erating, opens at its No. 4 armature and back con 
tact, the operating circuit for relay 5ASW, and 
at its No. 1 armature and back contact the shunt 
ing circuit for relay 5ASW. If relay 5ASZ is 
normal relay 5ASW releases. In the event, 
that relay 5ASZ, is operated, relay 5ASW is al 
lowed to reoperate. When relay 2Z, releases at 
the end of the fourth or sixth revolution de 
pending upon whether the connection is being 
wiped out after the first or the second preset sig 
nal, release relay 2RLS releases and the selected 
Switching center C is thereby restored to normal. 
In like manner, all the other switching centers 
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that have been selected for operation at this time 
are restored to normal by transmitting the sin 
gle release signal. The dispatcher must now re 
peat the Sending of correct preset signals to all 
Selected SWitching Centers on the same dispatch 
er's control line before sending the master cue 
Signal. 
What is claimed is: 
1. A SWitching device comprising a signaling 

channel, a plurality of incoming line circuits, a 
plurality of outgoing line circuits, means respon 
Sive to one or more code signals of a telegraphi 
cally transmissible code of selectively different 
Signals incoming over said channel for presetting 
individual circuit connections or group circuit 
connections between said incoming and said out 
going line circuits, permuting means controlled 
by Said presetting means for arranging the pre 
Set connections in any desired combination, and 
means responsive to another of said code signals 
incoming over said channel subsequently to the 
presetting signals for simultaneously completing 
Said preset circuit connections between said in 
Conning line circuits and said outgoing line cir 
cuits. 

2. A Switching device comprising a signaling 
channel, a plurality of incoming line circuits, a 
plurality of outgoing line circuits, electromag 
netic means responsive to a plurality of code sig 
nals of a telegraphically transmissible code of Se 
lectively different signals incoming successively 
Over Said channel for presetting individual cir 
cuit connections or group circuit Connections be 
tween Said incoming and Said outgoing line cir 
Cuits, pernuting means controlled by Said preset 
Connections for arranging the preset connections 
in any desired combination, and means operated 
independently of said presetting and said per 
muting means and responsive to another of said 
code signals incoining Over Said channel Subse 
quently to said presetting signals for simultane 
Ously completing Said preset circuit connections 
between said incoming and said outgoing line 
Circuits. 

3. In a signaling System, a plurality of Switch 
ing centers, a transmission channel interconnect 
ing said centers, a SWitching device at each of 
Said centers Comprising a plurality of incoming 
line circuits and a plurality of outgoing line cir 
cuits, means at each of Said centers responsive to 
One or more code signals of a telegraphically 
transmissible Code of Selectively different signals 
incoming over said channel for presetting indi 
vidual circuit connections or group circuit con 
nections between said incoming and said outgoing 
line circuits, permuting means at each of said 
centers controlled by its associated presetting 
means for arranging the preset connections at a 
switching center in any desired combination, and 
means responsive to another of Said code signals 
incoming over said channel Subsequently to the 
presetting signals at all said plurality of switch 
ing centers for simultaneously completing said 
preset connections between said incoming line 
circuits and said outgoing line circuits at all said 
plurality of Switching centers. 

4. In a signaling System, a plurality of SWitch 
ing centers, a transmission channel interconnect 
ing said centers, a Switching device at each of 
said centers comprising selectable means, a plu 
rality of incoming line circuits, a plurality of 
Outgoing line circuits and Connectable means for 
interconnecting said incoming and said outgoing 
line circuits, means included in each of said se 
lectable means responsive to a distinctive start 
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stop code signal for Selecting one of said switch 
ing centers, means included in each of said con 
nectable means responsive to a plurality of start 
Stop code Signals incoming successively over said 
channel for presetting individual connections or 
group circuit connections between said incoming 
line and said outgoing line circuits at each of 
Said centers, permuting means at each of said 
SWitching centers controlled by its associated pre 
Setting means for arranging the preset connec 
tions at its switching center in any desired com 
bination, and means responsive to another start 
Stop code signal incoming over said channel sub 
Sequently to the preset signals at all said plu 
rality of switching centers for simultaneously 
completing said preset connections between said 
inconing and said outgoing line circuits at all 
Said plurality of centers. 

5. In a signaling system according to claim 4 
Wherein the SWitching device includes means im 
mediately operative in response to each of the 
distinctive and the preset signals incoming over 
Said channel at each of said switching centers to 
automatically transmit back over said channel a 
Signal identical with the corresponding signals 
and operative in response to said other start-stop 
Code signal incoming over said channel at each 
of Said SWitching centers to automatically trans 
mit back over said channel after an interval of 
time distinctive for its switching center a signal 
identical with the first-mentioned signal distinc 
tive of its switching center. 

6. In a signal transmission system, a switching 
Center, a control channel and a plurality of other 
channels connected to said center, a plurality of 
Stations, a line circuit connecting each of said 
stations to said center, selectable means at said 
center responsive to a distinctive signal incoming 
Over Said control channel for effectively connect 
ing Said center to said control channel, connect 
able means at Said center responsive to other 
signals subsequently incoming over said control 
channel for preparing at said center connections 
between said line circuits and said plurality of 
Said other channels in any desired arrangement, 
and other means at said center responsive to still 
another distinctive signal incoming over said 
Control channel subsequently to said first-men 
tioned distinctive signal and said other signals 
for completing the prepared connections at said 
Center. 

7. En a Signal transmission System, a plurality 
of Switching centers, a control channel and a 
plurality of other channels connected to each of 
Said Centers, groups of stations and a line cir 
cuit for each station, each of said groups con 
nected to one of Said centers, selectable means at 
each of Said centers responsive to a distinctive 
signal incoming over said control channel for 
Selecting and effectively connecting one of said 
Centers to Said control channel, connectable 
means at each of Said centers, means included in 
Said connectable means at a selected center only 
and responsive to other signals incoming over 
Said control channel for preparing at the selected 
One of Said centers connections between said line 
circuits and Said plurality of other channels in 
any desired arrangement, and other means at 
each Of One or more Selected centers responsive 
to still another distinctive signal incoming over 
Said Control channel Subsequently to the first 
mentioned distinctive signal and said other sig 
nals at each of the Selected centers for simul 
taneously completing the connections prepared 
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at the connectable means at each of Said Selected 
Centers. 

8. In a signal transmission System, a SWitch 
ing center, a control channel and a plurality of 
other channels connected to said Center, a pill 
iality of stations, a line circuit connecting each 
of said stations to said center, Selectable Gaeans 
at said center responsive to a distinctive Signal 
incoming over said control channel for Selecting 
and effectively connecting said center to Said 
control channel, connectable means at Said center 
responsive to other signals subsequently inconing 
over said control channel for prepairing at Said 
center connections between said line circuit.S and 
said plurality of other channels in any desired 
arrangement, other means at Said centei' 'e- 
sponsive to still another distinctive signal in 
coming over said control channel subsequently 
to the first-mentioned distinctive signal and Said 
other signals for completing the prepaired Con 
nections at Said center, and t'ans; litting .288 ins 
at said center automatically operative in response 
to each of said signals incoming over Said control 
channel for transmitting after each incoming 
signai a corresponding signal outgoing over Said 
control channel. 

9. In a signal transmission System, a plurality 
of Switching centers, a control channel and a 
plurality of other channels interconnecting Said 
centers, groups of stations and a line circuit for 
each station, each of Said groups connected to 
one of said centers, selectable means at each of 
said centers responsive to a distinctive Signal 
incoming over said control channel for Selecting 
and effectively connecting one only of Said Cen 
ters to said control channel, connectable means 
at each of Said centers, Said connectable means at 
a selected center only responsive to other Signals 
incoming over Said control channel for prepaig 
at the Selected one of Said centerS coinections 
between said line circuits connected to Said 
Selected center and said plurality of other chain 
nels in any desired arrangement and other means 
at each of said selected centerS responsive to Still 
another signal inconing over Said control chan 
nel Subsequently to Said distinctive Signal and 
Said other signals at each of tWO or more Selected 
ones of Said centers for Simultaneously complet 
ing the prepared connections at said two or more 
Selected centers. 

10. In a signal tranSinission System, a plurality 
of Switching centers, a control channel and a 
plurality of other channels interconnecting Said 
centers, groups of stations and a line circuit for 
each station, each of Said groups connected to 
One of Said centers, Selectable means at each of 
Said cente's responsive to a distinctive Signal in 
corning over said control channel for Selecting 
and effectively connecting One of Said centers to 
Said control channel, connectable neans at each 
of Said Centers, Said Connectable rileanS at a 
Selected center only responsive to other signals 
incoming Over Said control channel for preparing 
at the Selected. One of Said centers connections 
between Said line circuit.S connected to Said Se 
lected center and Said plurality of other channels 
in any desired arrangement, other means at each 
of Said Selected centers responsive to another dis 
tinctive Signal incoming over said control chan 
ne. SubSeculently to Said distinctive signal and 
Said other Signals at each of tWO or more Selected 
Ones of Said centers for Simultaneously con 
pleting the prepared connections at Said two or 
more selected centers, transmitting means in 
each of Said centerS automatically operative in 
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response to the first-mentioned distinctive Sig 
nal and each of said other signals for innedi 
ately transmitting a signal identical With its cor 
responding signal, outgoing over Said control 
channel and in response to the Second-mentioned 
distinctive signal for transmitting a signal identi 
cal with the first-mentioned distinctive signal 
outgoing over said control channel, and timing 
means at each of the selected centers automati 
cally operative in response to the Second-men 
tioned distinctive signal incoming over Said Con 
trol channel for delaying the transmission of the 
signal corresponding to the Second-mentioned 
distinctive signal but identical With the first 
mentioned distinctive signal, at a distinctive in 
terval of time for each selected center. 

11. In a signal transmission System, a plurality 
of SWitching centers, a control channel and a 
plurality of other channels interconnecting Said 
centers, groups of stations and a line circuit for 
each station, each of said groups connected to 
one of said centers, selectable ineans at each of 
said centers responsive to a distinctive Signal in 
coming over said control circuit for Selecting and 
effectively connecting one only of Said centers to 
said control channel, a plurality of alternately 
responsive connectable means at each of Said 
centers, one of said connectable lineans at a 
selected center is responsive to other Signals Sub 
sequently incoming over said control channel for 
prepairing at the selected one of Said centers Con 
nections between said line circuits and Said plu 
rality of other channels in any desired arrange 
ment, other means at each of one or more Selected 
centers responsive to still another distinctive sig 
nal incoming over said control channel SubSe 
quently to the first-mentioned distinctive Signals 
and said other signals at each of the Selected 
centers for simultaneously completing the COn 
nections prepared at one connectable means at 
each of said selected centers, means for main 
taining connections previously completed on an 
other of Said connectable means until Said other 
distinctive signal completes the prepared Con 
nections on said one connectable means. 

12. In a signal transmission System, a control 
channel, a Switching center connected to Said 
control channel, a plurality of stations and a line 
circuit for each connected to Said center, a plu 
rality of transmission channels connected to said 
center, a plurality of connectable means at Said 
center alternately connectable for Operation au 
tomatically and one adapted, When available, to 
automatically prepare connections between each 
of Said Stations and One Ol' inore Of Said trans 
mission channels in any desired arrangeinent in 
response to signals incoming over Said control 
channel when said connectable means is estab 
lished in completed connections betweein Said 
Stations and Said transmission channels, means 
in each of said connectable means operative in 
response to another Signal Subsequently incom 
ing over said control channel for automatically 
opening at Said other connectable means any 
COInnections between said Stations and Said trans 
Inission channels previously completed and for 
automatically completing said prepared connec 
tions, and means for holding Said opened connec 
tions at Said other connectable means in their 
previously prepared condition until still other 
Signals are Subsequently received over said con 
trol circuit. 

13. In a Signal transmission System, a control 
channel, a plurality of SWitching centers con 
nected to Said control channel, groups of stations 
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and a line circuit for each station, each of Said 
groups connected to one of Said centers, a plu 
rality of transmission channels interconnecting 
Said centers, a plurality of connectable means at 
each of Said centers, Selectable means at each of 
Said centers responsive to a distinctive Signal in 
Coning over Said channel, Said Selectable means 
at a Selected center including means responsive 
to other signals subsequently incoming over Said 
control channel for automatically preparing at 
one or another of Said plurality of Connectable 
means connections between each of Said Stations 
and one or more of said transmission channels 
in any desired arrangement When the alternate 
one of Said plurality of connectable means is 
established in completed connections between 
Said Stations and Said transmission channels, 
ineanS in each of Said connectable means Op 
erative in response to another distinctive Signa. 
Subsequently incoining 3 yer Said control channel 
and effective at all the selected ones of Said cen 
ters for auto natically opening simultaneously 
any connections between Said StationS and Said 
transinission channels that Were previously com 
pleted at any of said ceinter's aid for automati 
cally competing Simultaneously Said prepared 
connections at each of the Selected Ones of said 
centers, and means for holding Said opened con 
nections in their prepaired conditions until Still 
3.Citiei insitive sign 2. Subsequently incoming 
Over Said control channel again Selects Said 
Selected centerS. 

14. In a signal transmissioi Systein, a control 
channel, a SWitching Center connected to Said 
control channel, a plurality of Stations and a line 
circuit for each, connected to said center, a plu 
rality of transriission channels connected to said 
enter, a plurality of connectable lineans in Said 

center alternately selectable for operation auto 
ratically and one adapted, when available, to 
automatically prepare connections between each 
of Said Stations and Ole O ore of Said trans 
riSSion channels in any desired arrangement in 
response to a plurality of Siginals incoming over 
Said control channel, ineans for raintaining One 
of Said connectable means established in con 
peted connections between Said Stations and Said 
transmission channels until the prepared con 
nections at the other of Said connectable means 
are completed, release means responsive to a dis 
tinctive signal incoming over Said control chan 
nel Subsequently to any One signal previously re 
ceived to prepare said prepared Connections for 
automatically restoring to normal the connec 
tions prepared or being prepaired at Said. One con 
hectable nearlS. 

15. In a Switching System, a master office, a 
Switching center, a control circuit interconnect 
ing said office and Said Switching center, a plu 
rality of incoming and outgoing lines termi 
nating at Said Switching center, SWitching means 
for interconnecting any WO Or more of Said lines 
in any combination, means responsive to code 
Signals of a telegraphically transmissable code 
of Selectively different Signals received at Said 
Switching center over said control circuit for 
Selectably preparing Said SWitching means to in 
terconnect lines, and means responsive to a 
specifically assigned code signal for Simultaneous 
ly operating all Said prepared Switching means to 
complete said interconnections. 

O 

5 

2 5 

30 

3 3. 

O 

50 

5 5 

60 

5 

58 
16. In a signal transmission System, a plurality 

of SWitching centers, a control channel therefor, 
Selectable means at each of Said centerS respon 
Sive to a distinctive code Signal and a plurality 
Of other code Signals incoming over Said control 
channel, electromagnetic devices included in said 
Selectable means and operable in response to 
each of the above-mentioned signals according 
to its corresponding code combination, transmit 
ting means at each of Said centers for automati 
cally Sending outgoing over Said control channel 
upon the receipt of each of Said incoming Signals, 
a signai identical with each of its corresponding 
inCOrning Signals, i.eans for maintaining Said 
electromagnetic devices Operated in response to 
each of the above-mentioned incoming signals 
until the coriesponding identical outgoing Signal 
is COinpletely transmitted to Said control channe, 
Said electromagnetic devices at each of Said 
centerS coin prising circuit means responsive to a 
Signal incoming Subsequently to the last of said 
Other code signals inconing over Said control 
channel and effective at each of Said centers to 
CauSe Said trainSmitting means at each of said 
centerS to automatically Send outgoing over said 
control channel a Signal identical With the dis 
tinctive code Signal of its SWitching center, and 
tiining means at each of Said centers for deter. 
niling a time interval different from the corre 
Sponding tine interval at each of the other of 
Said SWitching centers, before the last mentioned 
Outgoing Signal is automatically transmitted back 
Over the control channel. 

17. In a signal transmission System, a plurality 
Of SWitching centers, a control channel for con 
hecting Said Switching centers in series, groups 
of Stations and a line circuit for each station, 
each of Said groupS connected to one of Said 
centers, Selectable means at each of said centers 
responsive to a distinctive signal incoming over 
Said control channel for selecting and effectively 
connecting one of Said centers to said control 
channel, connectable means at each of Said cen 
ters, means included in Said connectable means 
at said one center and responsive to other signals 
Subsequently inconing Over said channe imme 
diately after the distinctive signal for its center 
for prepairing at the Selected one of said centers 
connections between said line circuits and said 
plurality of other channels in any desired ar 
rangement, and means at each of Said centers op 
erated independently of its associated connect 
able means and responsive to a signal common 
to all Switching centers and incoming over said 
channel after the desired connection at all said 
centers have been prepared for completing the 
prepared connection at all said switching centers. 
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