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Bulletin Wo'.' 215 

In t roduct ion  

General 

This bulletln describes a new terminal aseembly f o r  

selector boards i n  step-by-step o f f  ices, which will be furnished 

i n  t he  f u t u r e  on boards rnounting s e l e c t u r s  which are asso- 

ciated with three-wire trunks. The netv assembly o f f e r s  

important advantages i n  maintenance and s impler  and more 

economical f a c i l i t i e s  f o r  making changes i n  t h e  grouping of 

F'unctions 

In  general ,  t h e  dietribut ing terminal asssmbly pro- 

vides  means f o r  performing the following funct ions:  

(a) Terminating the terminal  (bank mult ip le  ) cables 

from the  s e l e c t o r  banks, 

(b)  Terminating t h e  long mul t ip le  (tie) and outgoing 

trunk cables. 

(C) Mult ipling tru.nks through various numbers of 

s e l e c t o r  divisions i n  accordance w i t h  t r a f f i c  

requirements. 

(d) Cross-connecting the trunks from the  var ious  

levels t o  the trunk cables  t o  succeeding boards 

f o r  equalizfng the  t r a f f i c  t o  d i f f e r e n t  sub- 

groups of switches. 
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Description 

Outline 

The distributing terminal assembly is essentially 

the Same in framework construction as the present terminal 

assembly and will o~cupy the same space. Attached are two 

photugraphs of a selector board equipped with the new assembli 

and Drawing No, 707-119, shdwing the assembly and equiprnent* 

From these it will be Seen that the assembly Oonsists, in 

general, of three elements, as follbws! 

(a) 24 rows of 16-bank terminal btrips each for terminat- 

ing the bank multiple Cablea fr6m the selector 

banks, the vertical strap wires for grouping the 

various divisionß of selectors, and the distribut- 

ing frame wire cross-connections for as8oCiating 

the selectors with the outgoing trunks or long 

multiple cables. 

(b) A maximum of 5 rows of 5 distributing terminal 

strips each at the top of the assembly for 

terminating ca<bles to and from other boards and 

the cross-connections from Che bank terminal 

strips. 

(C) Distributing rings muunted on the vertical members 

through which the distributing frame wire Cross- 

connections may be run between the distributing 

terminal strips and the bank terminal strips. 
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Bank Terminal Striye 

The construction of the  bank terminal s t r i p  is shown on 

Drawings Nos. 707-121 and 707-122, The 3 rows of terminale i n  

order  from the  top Ldawn provide f o r  the  t i p ,  r ing  anb sleeve 

conductors of one level of a half  shel f  of 10 selectors. Ten 

terminal s t r i p s  are ,  therefore,  required i n  each row f o r  the  

10 l e v e l s  of a half she l f  and 24 rows f o r  the  12  shelvesl. The 

various l e v e l s  of a se l ec to r  d ivis ion a re  thus terminated 

independently on individual  terminal s t r i p s  and the t i p ,  r ing  n and aleeve terminale of each c i r c u i t  a r e  kept adjacent i s tead 

of being i n  segregated terminal groups, as on the f l a t  type 

terminal assembly, t It w i l l  be noted an Drawing No. 707-122, t h a t  he 

front end of the bank terminal i s  s lo t ted .  I n  general, the 

corresponding terminals i n  the successive rows of termin 1 

s t r i p s ,  which a re  associa ted with  a complete o r  p a r t i a l  1 roup 

w i l l  be connected b y  means of v e r t i c a l  s t r a p  wtres. Theee 

wires w i l l  be of No. 22-gauge t inned braided s t r a p  wire. They V w i l l  be of s u f f i c i e n t  length t o  connect as many successi  e rows 

of bank terminal s t r i p s  as a r e  required t o  be grouped without 

reversal.  The s l o t  i n  the terminal is  l a rge  enough t o  a commo- 

date two No. 22-gauge wires, C 
\ Where it i s  desi rable  'to introduce a reversal between 

adjacent rows on c e r t a i n  levels, a small l o c a l  form w i l l  be 

used i n  place of ths v e r t i c a l  s t r ap  .wires a t  the point where 

such reversa l  is desired. This form w i l l  be of t inned braided 
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B u l l e t i n  No. 215 

~trap wire. The constru~tian and arrangement of t he  terminal  I 
s t r i p s  provide f o r  such a form. 

ri 

There w i l l  be Gases where one or more adjacent  rows 

of bank terminal  s t r i p s  w i l l  be omitted, though the  s e l e c t o r s  

associated with the  rows of bank terminal  s t r i p s  irnmediately I 
above and below the gap w i l l  be requi red  t o  be grouped together. ! 
In such cases  i t  i s  f e l t  t h a t  t h e  v e r t i c a l  s t r a p  wires can be i 
used success fu l ly  ac ross  one o r  two blank bank terminal  spaces i 

but t h a t  jumpers should be used where th ree  o r  more rows of 

bank terminal  s t r i p s  a r e  omitted. 

The bank mul t ip le  cable  from the  s e l e c t o r  banks w i l l  
I 

I 

be soldered t o  the  bank terminal  s t r i p s  a t  the  factory. There I 

will be no s l i p  o r  r e v e r s a l  i n  t h i s  cable. The wires will be 1 
I 

a t t ached  to those notches on the  terminals  which a r e  nearer 

the  terminal  s t r i p  block, The bank mul t ip le  cables  from the 

two halves of each s h e l f  t o  t h e  a s soc ia ted  bank terminal  strip6 

will be sewed i n t o  one cable  form. 

Distributing Terminal S t r i p s  

The method of  mounting the  d i s t r i b u t i n g  terminal  s t r i p s  

at the top  of t4e assembly i s  shown on Drawing No. 707-119. 

Mounting space is provided f o r  a maximum of 25 t h r e e  o r  s i x-  

po in t  terminal  s t r i p s  as required.  

In  general ,  the  top row of 5 terminal  s t r i p s  w i l l  be 

used f o r  terminating long mul t ip le  ( t i e )  cables  t o  and from 

other boards and o t h e r  miscellaneous c i r c u i t s  such as tone and 

intercepting t runks  f o r  vacant l e v e l s .  With three- point  terminal  
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s t r i p s ,  capaci ty  i s  provided for 1GO circuits, 3y the  use of 

six- point  s-brips t h i s  capaci ty  may be doubled., 

The four  lower rows of terminal s t r i p s  will be uscd 

for terminating outgoing truck cables.  With three-po!.nt s t r i p s  

througliout, capaci ty  is provided for 400 oirtgoing tru~ik circuits, 

In  case the ~ltimate requirements excsed t h i s  capacity,  six-  

point s t r i p s  w i l l  be requi red  i n  some o r  all of the  rows, 

Tte u2rights will be drilled so  t h a t  three rows of 

eaudlly spaced outgoing trurik dis t r i b u t i n g  terminal  s t r i p s  can 

be mouEted i n  the Same ver%ical space as i s  requi red  by the  

four  rows cf tenminal strlp~ usuzlly furisished. This will 

perinit the usa of wider vertical mo~inting cen ta r s  and so  

facilitate asixtenancs ix Casus where ~ix-point terxinal 

strip& ase requi red ,  This arrangvmsrit can be used only where 

t h e  crltirnate n~nn~ber of ouxgoing tr72iiFs does not enceed 500, 

The deslgnations which w i l l  ba used on the d i s t r i b u t-  

ing terminal  strips a r e  icdicated on Drawicg No, 707-130, 

Cross-c3nnection Fa~ilit%es --- -- - - 
Crozs-connections are provided fro~n -Lhe bank terminal  

s-krips to the  distrituting terminal  s t r i p s .  

(a) To connvct t runks of complete o r  p a r t i a l  groaps of 

seleu-cors to outgoing t runk cables. 

(b) To connect t runks  of p a r t i a l  groups of s e l e c t o r s  to 

locg mul t ip le  ( t i e )  cables  to parcfal groups of 

selestors on c t h e r  boards o f  t h e  Same c l a s s  o r  

those having the  Same mult iple .  
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B u l l e t i n  No. 215 6 

(C) To connect vacant l e v e l  t runks t o  vacant l e v e l  

tone o r  intercepting trunks,  as reguired. 

The cross- connecting wires a r e  terminated on the  bank 

terminal  strips on the notch neaxer the  epd on the r e a r  of the 

terminals .  This notch is  a l s o  used f o r  tezkinating the  straps 

f o r  multipling unused with  working trunk8 on leve3.s 4 where al1 

t e n  t runks a r e  not  equipped, 

Doors 

Selector boards equipped with the  dis.tributing terminal 

assembly w i l l  o r d i n a r i l y  be furn ished  wit.hout doors. Guard 

rails w i l l  be added, however, t o  prevent damage to the  terminals* 

Since t h e  board is Open on all s i d e s ,  it is  f e l t  t h a t  the  grotec-  

t i o n  which t h e  doors alford i s  too s l i g h t  t o  warrant t h e i r  use. 

Vhen a casing is s p e c i f i e d  f o r  the  selector board on 

account of severe humidity condi t ions o r  f o r  o t h e r  reassns, 

doors w i l l  be furnished f o r  the  terminal  end of the  board which 

w i l l  cover the  bank terminals .  A ~eparate cover w i l l  also be 

provided f o r  the  p r o j e c t i n g  terminal  s t r i p s  at t h e  top  of t h e  

assembly. 

Cross-Connection and Wixing Practices 

The minimum leng th  of d i s t r i b u t i n g  f.rame wire w i l l ,  

of Course, be requi red  i f  attachment i s  made t o  the highes t  

bank terminal  s t r i p  on which each t runk appears and t h i s  is t he  

p r e f e r r e d  p r a c t i c e .  I n  some cases ,  however, it may be d e s i r a b l e  

t o  terminate  the  cross-connection a t  some o t h e r  appearance of 

t he  trunk i n  order  t o  avoid congestion of cross- connections,. 
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interference with the bank multiple cable form or to pr.eserve 

regularity of numbering aß noted hereafter. 

The outgoing trunk and long multiple (tie) cables 

should be so located on the distributing terminal strips that 

crossing of the cross-connections between the bank'terminal 

strips and distributing terminal stri~s will be eliminated. 

This will keep ti~e congestion of wiring behind the assernbly 

to a minimum and will facilitate the tracing.of cross-connec- 

tions. Thus, the trunks and long multiple cables associated 

with the higher numbered levels, which appear on the rigbt-band 

side of the rows of bank terminal strips, should be assigned 

as far as possible, to terminals in the ,right-hand half of the 

rows of distributing terminal strips, and sirnilarly for the 

left-hand side. The assignment should be so made that 

approximately one-half of the cross-connections are run through 

the distributing rings on each side of the rear of the assernbly. 

Partial groups may sometimes d~vide between boards 

at the point where a reversal is indicated. In such cases it 

will be considered standard to make the reversal in the cross- 

connections to the long multiple (tie) cable on the lower 

numbered board, 

In the case of graded multiple groups, it is prefer- 

able, in general, to take the outgoing trunks from the board on 

which the majority of trunks in an outgoing trunk cable appear 

before selectors. 

In oraer t o  preserve regularity of nimbering and 
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9 EuPletin No. ,215 

befose se lec tors  on boar@ "BM may be brought 

i n  a t i e  cable to board, llBU i n  order to .be in-. 

cluded i n  an outgoing cable from board "B." 

(b) In  case a group of 20 se lec tors  is  split .between 

two boards it muld be necessary, on one boardt 

t o  jumper from one bank terpinal s t r i p  t o  an 

otatgoing trunk terhinal s t r i p  and t o  a t i e .  

cable terminal s t r i p .  It i s  fel:, however, 

that two jumpers on gne terminal. can be, 
> -, 

accommodated on a Western E lec t r i c  Gdmpany 

type d i s t r i b u t i n g  terminal s t r i p  better than 

on a bank terminal strip. It w i l l ,  therefora, 

be considered standard, ehouid t h i s  particular 

case a r i s e ,  t o  jumper fern the bank termi,pai 

s t r i p  t o  the outgoing terminal s t r i p  only and 

from there t o  the t i e  cable terminal str&p avd 
W. 

thus avoid double jimpers on the bank terminal 
, , 

s t r i p .  

Wiring f o r  Vacant Level Tone and Inte~ceptina Trunks 

Five vacant level tone and two d i rec tory  e r r o r  inter- 

cepting trunks w i l l  be termanated on the middle terminal Strip 

of the  top row of d i s t r i b u t i n g  terminal6 on every se l ec to r  

Y-  

<- 

board equipped w i t h  the  d i e t r i bu t ing  terminal assembly regarä$ees 

of whether o r  not the re  a r e  any vacant l e v e l s  a t  the  tLme of 

i n s t a l l a t i on .  
I 

These seven trunks w i l l  be mult+pled once on the  
I 
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Bulle t in  Mo. 215 , 10 

terminal strip i n  order t o  provide tna appearancfis. The 

left- hand appearance w i l l  eerve l e v e l s  1 t o  5 inclusive and 

the  s e t  of jumpers w i l l  be rw through the left-hand 

d i s t r i bu t ing  r ings  and terminated on the lowest numbered 

vacant o r  intercepted leve l ,  Siinilarly, the right-hand 

appearance w i l l  serve l e v e l s  5 t o  10 inclueive and the  jumpers 

w i l l  be run through the right-hand d i s t r i bu t ing  rings and 

terminated on the highest  numbered vacant o r  intercepted 

level.  

In case there  a re  two o r  more vacant o r  inter- 

cepted l e v e l s  i n  e i t h e r  half of the assembly, the addi t ional  

l e v e l s  w i l l  be connected t o  the one on which the. jumpers from 

the d i s t r i b u t i n g  terminal s trip are terminated, This con- 

nection w i l l  be made with dislributing frame wire looped 

throu~h the  nearest  d i s t r i bu t ing  ~ing. Far t h i s  +aonnection, 

a loca t ion  should be chosen whic'ri mill result i n  ,the .le$st 

in ter ference with other  jumpers, 

With the  arrangement out1 ined abave there  will 

never be more than two s e t s  of jumpers between the  bank 

terminals and the d i s t r i b u t i n g  terminals f o r  vacant levei 

purposes, 

Advantages 

Vhen it becomes necessary t o  make changes i n  the  

grouping of s e l ec to r s  a t  the time of i n s t a l l i n g  addi t ional  

equipment o r  f o r  o ther  reasons, the d i s t r i b u t i n g  terminal 

assembly a f fords  a simple means f o r  accomplishing the  deeired 

TCI Library: www.telephonecollectors.info



... 

results. Al1 minor changes can ord inar i ly  be effected by 

rearrangement of the vertical str8p :wires and cmss- 

connections and the necessi ty f o r  d i s t r i bu t ing  the switch- 

board cables should be inf  requent. 

The terminal assembly will be simple and sub- 

s t an t i a l .  Drawing No. 707-137 shows a form which may be 

used i n  making up the  terminal assembly drawing. Methods 

of indicat ing ce r t a in  t yp i ca l  connections on the frame are 

shom. 

Maintenance advantages result from the  regularity 

and a c c e s s i b i l i t y  of the  arrangement and from the fact that 

the tip, r ing  and sleeve terrninals ot each c i r c u i t  a r e  ad- 

jacent. In general, the  separation of the terminal strips 

f o r  the  switchboard sable and those for the  bank multiple 

cable makes a l l  terminals more accessible and t h e i r  associa- 

t i o n  w i t h  any p a r t i c u l a r  c i r c u i t  nore evident. 

With the present  arrangernent, e f f o r t s  t o  loca te  

trouble by i so l a t i ng  ce r t a in  switches may r e s u l t  i n  putting 

a large group of se l ec to r s  oüt of sesvice unless temporary 

miring a,rrangements a r e  used. On the d i s t r i bu t ing  terminal 

assembly, the  i so l a t i on  of any pa r t i cu l a r  trunk i s  easily 

accomplished by unsoldering the v e r t i c a l  strap wires from 

the proper bank terrninals. Otber trunks i n  the  group need 

not be disturbed. 

On both the  present  and new type terminal 

assemblies the terminal stripa a r e  soldered t o  the terminal 
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cables in the shop, The flat type strips of the present 

type must, however, be piled in proper order with the various 

other strips to which the loag and short down multiple and 

other cables are soldered, whereas on the new type of piacing 

of the bank terminal Strips in regular order is a simple 

matter, 

In addition to these installatfon and operating 1 

advantages there should 5e a substantial saving in the c08t 
I 

of engineering and drafting and of the rearrangement of trunk 1 

grouping, particularly at the time of inatalling additional 

equipment. 

I 

The distributing terminal assembly affords a Simple 

means for employing graded aultiple grou3s. Vith the cross- 

connection facilities provided by tne distributi~g terminal 

assembly, a fairly even distribution of traffic over succeed- 

ing sub-groups of switches is possible when graded multiple 

is used. 

Limi tations 

Outgoing trunk circuits hav:ng four or Eore aires 

are not provided for in the design of the distributing terminal 

assembly as there is not sufficient space tor bank terminal 

strips with more than three points, Terminal assernblies of 

the present ty-pe with flat type terminal strips will, tker5- 

fore, Continue to be furnished on frames in which sul=';l cir- 

cuits appear. For this reason, it will be desirable to 

segregate, as far as possible, ai1 sslectors which ars 
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assoc ia ted  with outgoing tr~nk circuits having more than 

t h r e e  wires. 

It i s  not  convenient t o  arrange f o r  multiple slip~ 

without s a c r i f i c i n g  other advantages. The in t roduct ion  0f 

mult ip le  s l i p  would n e c e s s i t a t e  t h e  use of special forms 

between each row of bank terminals, which would not  0nly 

increase  t h e  f i r s t  cost bu t  nould a l s o  d e t r a c t  fram the  regu- 

l a r i t y  and conveniecce of arrangement of t h e  assembly. A 

reversak i n  the  middle of each group may be used, howeoer, 

without disadvantage. 

El iminat ion of Divis ions of Five Selectars - 
The d i s t r i b u t i n g  terminal  assembly i s  not  adapted 

to the  use of d i v i s i o n s  of f i v e  s e l e c t o r s  because t h e  bank 

terminal  strip occupies a somewhat g r e a t e r  amount of vertical 

space than t h e  f l a t  tyse terminal  s t r i p s  which are requi red  

f o r  the  same purpose. Any convenient layout  consequently 

provides f o r  24 rows of bank terminal  s t r i p s  only, which is 

j u s t  s u f f i c i e n t  t o  serve d i v i s i o n s  of ten s e l e c t o r s  throughout. 

Vfhile t h i s  appears t o  be a l i m i t a t i o n  of t h e  distrfbutirig 

terminal  assembly, i t  does xot seem t o  be a se r ious  dis; 

advantage s ince  the  f l e x i b i i i t y  of t h i s  frame permits the use 

of graded mul t ip le  arrangenents  f o r  those cases  where d i v i s i o n s  

oI f i v e  have been s tandard  n i t h  the  present  type terminal  

assembly. 

Furthermore, Same saving i n  t he  cost of the  bank 

, eqciprnent will be realized through t he  elimination of divisions 
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~ 
of f ive, since these are proport%oriat&lp morg expensive th8.n ~ 
divisions of ten, 

With divisions of ten a regular arrangement of the 

frame is made possible in which the terminals for any par- 

ticular half-shelf of selectors will be in the Same definite 

location on all frames, 

A variety or" special terminal cable forms, is required 
I 

with the present arrangement. The elimination of divisions of 
I 

five will reduce the number of forms required. 
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timam. 

General Foaturea YCCILI-3L.cIw.C'i.- of t h e  Step-e~ ---- Machine Switcaqystepn. 4 

- 
The YIeetern Electric Company is prepsred t o  furnish to 

L. 

ths Associeted rompanier cent r11 off  ice equipment o f  t h e  st ep-bym 
I 

etep n.a.chii:e tlwitchinß type. ~he term astep-by-stepa is applied 

fo this system oaing to t h e  ac t ion  of t h e  selecting mecher~liruns I 

mich are noved by  means of electro-megnets one step at a tbe. 
i 
I 

The equipment eqables a subscriker t o  complete simple calls 

nithout t h e  aid of an opera tor ,  end ts so arrranged t h a t  t h e  

proper  charge will be msde i~ each case. 

It is the purpose of these  engi~eerirg notes to deecribrf- 

the etep-Dy-step mchine snit chine c e n t r a l  of f ice equipnent , giaing f2 

sufficient icformation i n  regard to t h e  aize, e.rrangement md fwa- 
P 

tions of the various parts of t h e  equipment to aid t h e  telephone 

companies i n  engineerin.g arid ordering such c e n t r a l  o f f i ces .  I., , 

A eubecribe$s et~t ion i n  a etep-bx- rrtep machine mtch-. i 
ing ayotem is provided with a dialing mechanism mich permits a 

eubscr iber  t o  call t h e  desired nurnber. iiiechanical selectors ctre I 
I 

provided at t h e  cltrrl o f f i c e  f o r  completice3. a connection from 

t h e  calling l i n e  ' to  t h e  s t a t i o n  corresponding to t h e  number dialed. 

The selectors are Cescrib d i n  d e t a i l  ir, Division 11, Section 3n1, P 
I 

of theae notes. Each pu l se  In a digit dialed d)rectly -Ses- the 

ylecting mechanism on onl of  t h e  sslectora t o  sdvMce one goeition, 

the seleotione this being nade i n  occordwce nith the dec-1 RY.*~* 

3 The niultigle benk of ertch s e l e c t o r  contairie 100 aete of terminale 
i. 
I with which tht brusbes of thc selecting mechwiu mka oontrch. Th. 

terminal8 are arrsnged i n  ten groups o r  leve+r 0f ton  8.t 

I 

I I 

r I C I- - 
b d 
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Thie arrsngement limite t h e  nmber of groups of tmke t o  -.ich a 

particu1e.r selector l-as acceee t o  t e n  and tae number of trunke i n  

any one of t h e  groups to ten. 
/ -- 

The step-by-etep systm is intended primarily f o r  use i n  \ 1 
L- 

sinple o f f i c e  districta, rlthou@ it i s  a l s o  suitable f o r  use i n  &U 

mul t i- of f i ce  districta. Used i n  eir.gle o f f i c e  o r  i n  small multi-  

off ice dibtricts, t h e  erstem compares favorably n i t h  t h e  panel*'type 

system i n  point of cost and ir~ flexibility, a.nd it i s  thou&t that 

t h e  step-by-etep system ahould be considere6 f o r  a l l  sicgle o f f i c e  

d i e t r i c t s  and f o r  mul t i- off ice  districta where the nurrlber of officee 

i n  the ultimte will not exceed f i v e  o r  oix. 
V 

If t h e r e  trre any tm-party neasage rate l i n e s  i n  a 

li4i".;? ,. di~t*ict where the st ep-by-atep syetem is e~nployeb, such lines ssa 
+ ! 

$ M%ed on a manual basia, eicce ~t present no c i r c u i t  is available 

f o r  &braticg l i n e s  of this sort on an automatic bas ie  where t h i s  
PP 

8yetem ie used. If s case i. encountered nlere a coksiderable 

ugount of tm-g~rty meseage r a t e  servioe i s  t o  be rendered and 
% 

*r - . 1: where 3t rrould nppear deairable t o  adopt t h e  step-by-ertep machine 
.1 s 

$ 1: . i 

awitcblr,g system, it is suaested that t h e  queation as to the I 
i? 
1 

t 
p r o p e r  oourse t o  follon be taken up w i t h  t h e  merican 'Ps16phone i 

& 

arid Telegraph Company. 
1 

In a sinelc o f f i o e  d i s t r i c t  t h a  eguipment mutat'h &kn&iid 

I to eere ior oomplating cslla from orie subsc.ibar to an&h&. hT 

$ . conipketfng speciai service caile rliers an operator is raquirrd. rud 
I 

'1 I i 
(u t o l l  calle, information c a l l e .  oomplaint calle, etc., Md ~OT 

I. \ -- . 
compJet Ln@ calle from t h e  operator t o  t h e  subacriber. '$iki6," +h&ral @ 

\ 

tbw* etqpbpateq system is installed i n  mult i-offioe dibiiict8. no t  
. *" 

io.0 in the di~trict will Be changed from- .muiUsi'to a 

'< f I 4 
, ,~~~~~~~~~~~P~ypYPYPYP <. * 9 a.~>.*&s~?r~,"~~-~*~ii - . e I" > I & 
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machine switching baais at 't'he Same time, it is also necessory i n  

euch d i s t  ricts to qrovide means f o r  complet iiie calls originat ing 

i n  a manual o f f i c e  f o r  subecr ibers  i n  a machine swit ching o f f i c e ,  

and f o r  completi~g calle o r i g i n a t i n g  i n  a machice switching o f f i c e  

f o r  subgcribers i n  a manual o f f i c e ,  

I n  e i t h e r  s i n g l e  o r  mult i-office districts t h e  equipment 
. I+&+& 

is arranged so that the r ing ing  of a machine switching subroriberfir 
, * 

b e l l  is automatic, an aud ib le  ringicg signal bein~ given the calling 
. &L 

eubsc r ibe r  while t h e  r ing ing  i s  i n  progress. Wen t h e  receivere 

a r e  replaced  at the completion of t h e  conversation t h e  central of- 
'.ra 

fice equipment is automa~ically r e s t o r e d  t o  nomal and t h e  linee of 
i 

bofh t h e  called and aalling parties a r e  f r e e d  f o r  f u r t h e r  uee. 

A buay tone  ie sent to t h e  callicg subsc r ibe r  i n  csae 

the  ce,lled l i n e  is busy. If the call is for a s t a t i o n  that is 

I out  o f  order ,  the equipment is  arranged so that t h e  oalling sub- 
1 

s c r i b e r  may be connected t o  a t roub le  opera tor ,  who mekee a report 
I to him. If t h e  subsc r ibe r  c a l l s  e non-working l i n e  o r  s t a t i o n ,  the 

1 connection ie completed to an intercepticg oserator, who givee t h e  
I 

I 
I subecr ibe r  such icfomation aß ia necessary f o r  hini to obta in  t h e  
I 

1 party he deaires, 
V' 
I If t h e  c a l l i c g  e t a t i o n  is an  individwl nleasured s e r v i c e  

s t a t i o n  t h e  cectral o f f i c e  equipment i~ arranged to operate a message 

register automatically. 40 method is available at preeent f o r  I 
meesuricg service by means o f  regioters on party 1ir.e~ mere thie 

- ) - -- type  of machixe switckina system is uaed. ~ccordingly, rhere prrty , 
I . *%&k 

l i n e  measured servioe is provided it is necessary t o  t i c k e t  the W&&, 

L 

nnd manual positlens are proviCed i n  the mechi~a snit&izg o f f i c e  

'. 7 I + VW,".<~ - i i 

'< 
&ud-.di,„,: . L.! -LW - *. W .> %L. d* + .&Q-h* L, 
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f0r h~dling oalla from lines of  thie class. Calls incoming to such 
S 

liaea ore handled mechanically i n  t h e  usual manner, 
4 

tkuiere a c a l l i n g  station is of t h e  prepayment coin box 

r type, the equipment may be  arranged t o  collect o r  r e t u r n  the coine 
r> 

1. autoanatically, I n  eome cases, however, it may be d e s i r a b l e  f o r  

icoiaiaerolal reasone to handle calle frou coin box l i n e e  on a manual 
9 , ,;: 

<- * ' 

"brsis, and i n  such carree t h e  l i n e s  a r e  terminated i n  anewering jacks 

rt muiual positione, altho- c a l l s  incomi~g t o  t h e  coin box l i n e e  
L 4 

are handled mechanically i n  t h e  uaual manner. It may also be fowd 

dasirable t o  handle o r i g i n a t  ing coin  box t raff i c  temporarily on a 

1: nu~lual basis if such t r a f f i c  is mall i n  amaunt and can be handied 

(,I - 
p, : ' rrt manual positione not othemlee fully loaded. 
+ F 

Rural .lines a r e  not at present  t o  be handled mechcmicalliy, 
3 

: - since euch l i n e e  must usually be operated on a mahnet0 basis due to 

L tbeir e l e c t r i c a l  characterist ice. Yurthennore, the step-by-step 

i~aohine switching equipment ie not at present  arranged f o r  t h e  code 

ringing requi red  f o r  l i n e s  of t h i s  type. Manual poeit i o n s  are there- 

b* Pore provided i n  t h e  machine switching o f f i c e  f o r  Wdling r u r a l  
pe -* .. ::I " 

- traff ic , both o r i g i n a t  ing and incoming. Xiechanickl subscrib~rs reach 
i 'rfi*. I' ' I 
5 the r u r a l  operator by disling a s u i t a b l e  code, 

C' . 
1% C a l l s  f o r  infonnat ion ,  complaint , etc . ,  o r i g i n a t  ing at 
t nrlS,' . 

whine mitching atat ions  are routed through t h e  mechanical equip- 
+,l)iss;ia 

1 rant to trunke terminatirig at manual p o s i t i o n s  by d i a l i n g  t h e  proper  
k 

oode. 
F 
1 Calls from p r i v a t e  branch exchanges are hmdled at t h e  

auohine-dtchiag o f f i c e  i n  t h e  eame manner ae c a l l s  from individual, 
%j&. . "- 

Ilr.eL. For calls t o  a P.B.X. the equipent is arruiged t o  ss$,qqt 
b a'.' i 
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automatically an  iäie trunk i n  the P .B .X. group o r  to r e  tu rn  a buoy 
4 

eignal t o  the c a l l i n g  subscr iber  i n  caae all t runks a r e  buay. 

CaLla originating at a pa.rty l i n e  s t a t i o n  f o r  o t h e r  

stations an the same l i n e  a r e  completed by dialins a r e v e r t i n g  code. 
t I 

1 The line is connected through the mechanic~l equipment to a r e v e r t i n g  
ß 1 
1 selector switch. A f  %es the calling party has dialed., he restores i 

1 his receivdrr, and both lii 8 b e l l  and that of the c a l l e d  party slre rung. 

The bells continue to r i n g  u n t i l  the c a l l e d  p a r t y  nnsverr;, o r  u n t i l  the 

I ' calling party trips the ri~ing by liftinß his rece iver .  

Numberinp: Schernes: 

Sin~le Wfice Districts. 

Step-by-atep mackine swi tching o f f i c e s  e.re operated an a 

terminal ?er atation basia, each. a~lbscriber's station, other than exh- 

eion statlona, an8 esch P.B.X. trunk l i n e  being assigned an indiuidual 

cal l  mbes stnd terminal.  In single o f f i c e  districts this c a l l  mrnbsr 

mag be a f o u r  digit number. The czpacity of a s ing le  o f f i c e  udit wimt 
a f o u r  ciigit mimbering 8~heme is eight thousand tern.inals, aince it f3 

X 

conaidered undes i rable  tc use  numbers beginning witknQ@@ o r  äith nllt. 

Tkre o b j e c t i a n  to  using numbers beginriirig vriti- "0" is aat trhe 

aubscribers e,re l i a b l e  to omit tke "0" i n  d ia l ing .  -1 
The uae of numbers beginning with ia imdesiral~le due to ths - ' 

liability of an accidental interruption a t  the svritchhook springa crtuaing 

n vpreliminary pulse# i n  the celecting circui t. The mc1tEpie asrangmant 

? of the  eelectors, described l a t e r  under "Preliminary ~ulaes~, guarde 

against z vmong number being selected if a preliminary pulse is 

. Tcccived, but the  firzt level on f i rs t  s e l e c t o r s  is used to secure . 

this guarding feahre. This level, homer, is a.nailrrt,le for 

-- * < M  - . n I $¿.L 
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$peolal serrice c a l l s  to opbritore as descr ibed  leter. 

In singie oiiice districts rniere t h a  ulttmete niber of 
E t-emlnals im Öight thousand'or leas, , t h e  aubscriberii stationu and 
i 

d Y.B.X. trunks r r e  aesigned t h e  f o u r  d i g i t  nuibers from 2000 to 9999 

rt - &d the c a l l s  a r e  completed t o  t h e  des i red  s t a t i o n  o r  P.B.X. througb 
r* 

i 

g' a first aelector, a8 aecond s e l e c t o r  snd a connector. 
XI . 

". 7Rhere t h e  number of tenninala i n  a s i n g l e  o f f i c e  d i s t r i c t  

exaeeds 8000, all t h e  s t a t i o n s  or P.B.X. trur.ks i n  t h e  district may 

P be assigned five d i g i t  numbers. I n  this case ,  a call 1s comglet ed to 
t the teminal Oesired throu& a firat s e l e c t o r ,  a second salectorr 8 

C "  t C" third selector, and a connector. ~n a l t e r n a t i v e  method may bß uaed 

%& *li& 70W of t h e  tarninals, as from 3000 to 9999. for  exsreple, 
6" 

.ssaigned f o u r  d i g i t  numbers and c a l l s  are completed~ to thm 

t@,raugh first s e l e c t o r s ,  second seleotore , and coaectors, 3$ve 

numberr, from 20000to 29999, ere then  assigned to the t~.m4na&s 

, W~QIC~S. cf the iirat ?O0oD uid calii are completed to- thm tbm*, 

* glcrsii s e l e c t o r s ,  eecond eelectors, t h i r d  s e l e c t o r s ,  and .oonneotcw@. , 

1' vitd thi~ srnngement, the capacity of tha o f f i c e  ia l'lwute#m4,n8lr. 

bg 1Z +hLs crpacity is exceebsd inore thui one lereX nry br m.~.d .for 

1.; i%r@ digit numbere. P 

ili . Trunks from t h e  aero level at the first selecto~s me 

' - . wrird to wswering jrcki at maniul awitchboard po~ition8 LM>niT~, 
, I- 

$ ~9 speratprat positione. I n  s-11 officea it may be desir8bleita 

haue.-tim zero operatore handle a l l  claaseol of colls regy$,p$ng lzpan- 

ii.1 operators. such aa assiita~ce c a l l s .  in~ormotion callr, coagbint 

ealls, ttc. I n  larger o f f i c e s ,  horever. $t nury be desirable to asaign 
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i n  #U& caser, thmb" Ilrgrrt. n-ers' are asrfgned t o  the ogeratorr .! - 
1 

' &"V other  than thenO"ope~tore, arid they are reaohed througb f i r e t  30-" 

lectors. rpecial aecond eeiectors and special t h i r d  eelectorr. 

sult i-Off i ce  Dietriote. 

In  multi-office districte each atation ie i n  generrrl raeS-d 

8 five dig i t  number &nd calls a r e  completecl to the teminal &-&red 

thsaugh first selectors ,  eecond selectors ,  th i rd  selectors ,  and 

oonnectors. The Zero and f i r e t  levels of the  first selectors  are 

reservrrd f o r  the  same reaeon as given above f o r  single off ioe dtetrietr, 

and a r e  used f o r  completing special service callr. 

In sme d i s t r i c t e  coneisting of one main of f ice  rand one 

o r  tno -11 outlying of'ficee a saving may be effected by reeervir~g „ 
revtral of t he  first selector levdls i n  the  main of f ice  f o r  four 1 
d ig i t  numberi i n  t ha t  o f f i ce  and by assigning fiw d ig i t  nuiaberr to 

/ 

the  other terminal8 in  the main office.  On8 level ir alr~ raeermd. 
9 - 

f o r  trunks to eaoh outlying offioe, the t enninals i n  the latter b64~ . 

aseigned four o r  f ive  d ig i t  numbers depending on nhethex the  niamber - -. .' 

of tenninals par of f ice  w i l l  ultirPstely be below o r  above one thoww. 

Th/b first eelector lerels at eech outlying off ice  correepond t o  th~ 

I 
'C 

fi at selectox levele i n  the  main office. The economy effected 

by this echme over that o f  aseigning f ive  d i g i t  numbere t o  a l l  
1 

te inala in  the  d i a t r i c t  l i e s  in the  faa t  that in some of the  P 
fmne of selectors  only tm inetead of three selectors a r e  - 

' 1 
required. On ths other hand tnere may be a 1068 i n  efficianoy Sn ,$ 

$hex?nter-office trunks due t o  the f ac t  that all of the trunks fm*-+ - 
1 

I a utlying of f ice  to the main off ice  cannot be run i n  a GogYaOarj 
* % ,t d . <> 
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lllhqre the trbffic between. $he outlying officqs aild the dtra9br~. .I . , 

-ins gZ$$ce 1s mall and t h e  l o s a  i n  trunk efficiency is not  great. 
* 3 

. 

k howeoer, ,this plan mag result i n  t h e  aavin&"of eno- seleotore tio ,. 

. narrant its adoption. 
F 

F 

' b 

, ile3+w from a mchine Switchir.g S t a t i o n  
to Another Ldachiae Swit chicg Stat ion.  

9 * 

Draning No. 807-V 

8hom tBchematically the order o f  aelection on a c a l l  from a machlne 

sritdhicg stat ion t o  another  machine swit ching station. Figur. 1 

"tne schematic f o r  a csll i n  a single o f f i c e  d i s t r i c t  Where 

four-digit numbers a r e  essigned t o  t h e  subscriberst stations,md 1 
t 1 
[' 1. d o w n  for tho caee where secondary l i n e  snitches apet~~nol~tn~frlled. 

5 whire'iive-digit numbers a r e  aeaigned t o  t h e  subscriberet etatione 

in "thi d i s t r i c t  , and ia shown f o r  the case  where secondary l i n e  
Y 

sdtc~ds sre installed. It Bhould be understood honever, that 

&hi''use of secondary linna sritchas 1. not deiendent %n irhether thr 
1 

$ 

1 

1 eq&$hent ia i n  a single o r  auiti-offics d i s t r i c t .  

'The subscriber's l i n e  teminatee i n  t h e  c e n t r a l  o f f i c e  on 

a &in distributing frune a.nd 1s cabled to M intermediate distribu- 
I ; f ing irme i n  t h e  same manner as i n  manual o f f i c e s .  From t h e  i n t e r-  . 
'S 

mediate diatributing frame the l i n e  '1s corried t o  t h e  bank contact~ 

1 . of a pliiaeer type l i n e  switch, one switch being provided f o r  eaoh 
I 
.: ,line. The l i n e  switch provides means f o r  connecting a oalling l i n e  
I I 

to the 8elcßtors required f o r  completing t h e  c a l l .  Th8 switch , /' 
I 

1 comeponds t o  t h e  anawering jack i n  a manual equlpent. .A rn~~%~le 

I , eabsoriber'~ l i n e  is csrried from the intermediate dikribr)ty 
J 
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b t i 
b 

f&a t o  terminal8 on the multiple banke of a group of oonnectorr, 
. % -  

these  t e r m i n a l ~  corresponding t o  t he  mult i p l e  jacka in  a mmual equip- 
E 
F ment aikd providing means f o r  complet ing inooming callr. 
Z In offices diere no seconäary l i n e  snitches 'are provided, 
t 1 

I 
1 as shown i n  Figure 1, trunks a r e  extended from t h e  mul t ip le  banks of i 

the l i n e  srritches t o  t h e  brushes of firat selectore. Trunks from the 

mul t ip le  banke of the  first se lec tors  a r e  extended t o  t h e  brushee of 
F 

i 
second. se lec tors ,  t he  trunks from any one level a t  t he  firet 

being tenninated on se lec tors  that have access t o  a particular 1,000 

talminals. ~rks from the mult ip le  banke of the second selectors 

I extend to t h e  bruehee of connectors, *ich are like se leo tors  1 
except that  after a pax%ioular le~eil ismlected, a partioular sef 

I of terminal8 rather then any idle eet of terminal8 i n  that lewl is 

selected.  The mul t ip le  banks of the connectors provide terminale ' ' 

fo r 100 subscribers  t stat ions (exclusir. of extenslon station$%d 

P.B.X. l5nes. z s*: 

~ig, 2. E'igure 2 of the dranin8 shows t h e  order  of se leat fon f o r  'I ,. 

an i n t e r o f f i c e  c a l l ,  The subscrilreret lines tenninate t n  atme 

mner s~ described f o r  Figure 1, but the t runks  fmm the multiple - 

banke of the primary l i n e  switohes are extended $0 secondary link 

saitches ins tead of to first eelectars. The seconäary l i n e  s*t&sa 

1 are introduced f o r  the purpose of ~8d~cing t h e  nunber of firat 

I se l eo to r s  required, and they accomplieh this by giving each 'Tline 

I acoess to a largb nwnber of aelectora (aaximum o f  100) instead of 

1 acceea t o  mly a emal.1 nmber o f  se lectore  (maximum of 10), ." 

Yrom the n u l t i p l e  banke of the eecondary l i n e  ewit&e# -2 

I trunke are extended to the brushes of first selectors. one of Xhese C 

1 selectors chooses a gmup o f  trunka t o  one oi the- cnitral o%fice 

I 

--h~G.d~--.&*--* = 2'2 4' 
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r 
I m'hite o r  & gcoup of ~gmks to opentotta far Wdlina kpmirl 8srrLae 

.s = *= 0 o*; 
i 

'" .J . i 
The trunks between line svqltches ahd selector~l ,p~d between 

the mrpoua se l ec to r s  i n  9 officp aje trree or foux-mixe tsunkr. 
i 

In  order t o  use a two-wir8 interotfice trunk, it ie necessara- t o  4 1 
lntroduce equipment known as a rrirpeater f o r  passing t h e  dial pulse9 

i 

over t h e  t runk and securing t h e  necessary euperv'isory features.  

The outgoing i n t e r o f f i c e  trunke ,from the  first se lec tor  multiglß 
," 

ba@~s ( o r  from outgoing trunk secondary switchea mere provided), 

g &r8 accordingly carried through repeaters  as shom i n  Bigure 2. 
b 

A reduction i n  the  necessary number of trunka between tm 
> 

office~ can be e f fec ted  by amg2oyfng what are known as outgoing 

* trusbl5, a~cosldary switches at t h e  originating of f ice .  The trmks 
P 
$, frosr the Sirst ss1,ect~r levels handling t h e  i n t e r o f f i c e  trclffio 
61 r 

W taainated On switchas simiiar t o  the secondary line awitohee 
V 

traed between primary line switohes and firat eelectore. ~litdau% 

t '  outgoi$6 tmk secondary awitches, an i n t e r o f f i c e  trunk group 

I nust h.8-~plbt into sub-groupa of not inore than 10 t-ks each, 1. 
( aierefis the'secondary tawitahee form the interoffice t~U&e hil0 

' one OE twp lsrge sub-&mups, thus  reduoing the nunaber oZ infer- 
I 
1 aff&eq ~sunks tlnd incomine; ae lec tors  required. Tlie reduction i n  
I 
1 the nunaber. of t runks nade possible by t he  uee of the secondary switches 
I 
I milY WEbrX€pt thsir installation, particularly if the trunka are long. 
I 

I 
The interoffioe trunks terminate on the bmsktes of in- 

I uoming second selectore i n  t h e  called off ice .  From the mult ip le  
I 
I 

. banka of the seeond se lec tors ,  trunke are extended t o  t he  brushes 

of third selectors, the trunks from any particular level a t the 

TCI Library: www.telephonecollectors.info



p a r t i c u l a r  1,000 terminals .  Brom the  mult iple  banks 

of t h e  third s e l e c t o r s ,  t runks  a r e  extended t o  the 

brushes of  connectors ,  t h e  t runks  from a p a r t i c u l a r  level 

at t h e  t h i r d  selectors terminat ing a t  connectors &ich 

have accesa t o  a p a r t i c u l a r  100 terminals.  

Ca11 from a Machine Switching t o  a Manual S ta t ion .  

In  general, t he  most des i rab le  method o f  handling 

a c a l l  from a lnschine ewitching etation to a nianual 8fati0n 

ie by means of  the  'call i n d i c a t o r a  syetern, which permfts 

t h e  machine awitching subacriber t o  c a l l  t he  manual sub- 

scriber merely by d i a l i n g  the mrnual subecriber'i number. 1 b 

1 Drawing 807-10, Figure 1, ehows schematically the order  
I 

o f  wlection f o r  calls hanäled i n  thia manner. The 

I 
order  of  a e l e c t i o n  ae far ae t h e  firet selector i s  t he  

I same ss on a cail f o r  another machine switching subscriber. 
I 

Trunks a r e  extended from the mult ip le  banks of  first 

I selectore, d i r e c t l y  o r  through outgoing t runk secondary ~ 
I switchee,  t o  r epea te r s .  The outgoing t runks  from t h e  

I r e y e a t e r s  terminate  a t  t h e  manual o f f i c e  i n  plug-ended 
I 

I 
I 

trunke at a call  i n d i c a t o r  pos i t ion .  A Ca11 i nd ica to r ,  

consiating o f  lampe f o r  displaying the called number is 
I 

I provided at  each c a l l  i n d i c a t o r  poeition. Aeeociated 
I 

I with each c a l l  i n d i c a t o r  is a number of mrecorderea, the 
1. 
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~iv. I - Sec. 1 . - 
Page 1 2  

Xay 1, 1922 

,:. . functions of which a r e  t o  receive the d i a l  pulses and t o  
V 

J* e t o r e  them u n t i l  t h e  operator  is ready t o  handle the cdl, 

and t o  t r a n s l a t e  these  pulses i n  such a manner as t o  s e t  

up the des i red  number on the cell indicator. With each 

inconling t runk t h e r e  is associa ted  a recorder  s e l e c t o r ,  the 

func t ion  of which i s  t o  connect its t runk t o  an i d l e  re- 

corder  as soon as the t runk is seized at  tkie outgoing end. 

Wben t h e  subecr iber  has comgleted dialing, an aasaignmentn 

lamp assoc ia ted  wi th  the t runk a t  the incoming end i s  

lighted. mhen t h e  operator  1s ready t o  handle the cdl, 

she p r e s s e s  a d i sp lay  key associa ted  with the  t runk and the 

called nunber is displayed. The connection is then conpleted 

i n  t h e  sme ranner as a t  regular mual t runk positions. Ca11 

i n d i c a t o r  equip~ent i s  arranged t o  d isp lay  any call numbers 

1 below 10,000 witk o r  without p a r t y  lices l e t t e r s ,  fmd to  display 

1 L- I 

cal1 nw~bers above 9,999 without party l i n e  letters. Where lines 

I above 9999 are opersted, a separa te  group of trunka t o  t h e  manual 
I 
I 

o f f i c e  i s  required t o  handle the traffic t o  these li~es. P- 

1 sepexate group of recorders for each p o s i t i o n  at which tbeee 

I linee ere operated i s  a l s o  required. D e t a i l s  of t h e  cail 
I 

1 i n d i c a t o r  ~ethod of operetion are given i n  G.E.C. No. 1076. 
1 

I - I n  a manual o f f i c e  where the amount of traffic 

. incorcing fron? machine switching off i c e s  i s  not  s u f f i c i e n t  i 1 

t o  Warrant t h e  expense of Ca11 indicztor equioment o r  
* 

where the  o f f i c e  is t o  be comerted t o  nlachine snitching 
&. <" 

I within a shor t  time, wsnering ,jacks may be i n a t a l l e d  at  
. . 

i.! 

.. , .W;.: ;:'&&, 1 ? ,- 8. - ,> , >> , .,&J* *@.k$i ." ,*, 
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"Aa operatorat positiane f o r  terminat ing t runks from the 

machine ewitching offices. I n  t h i s  case, the  machine 

awitching subecribere die1 either r code o r  the  entire 

called numöer t o  reach the  manual o f f i c e ,  and the call i~ 

t hen  hanäied on the  Ba- Wkais as a ringdown c a l l  f r o m  a 

manual o f f i c e .  Operation under thia rristhod is more cost- 

-*.--mr---v---"-T vni-.-"FwT, * 1 "P"r" 

Div. I - Xbc. 1 
Page 13 

irsy 1, 1922 

1 

1y and the service given is l e s e  satisfactory tban rrhen 

c a l l  i n d i c a t o r  equipment is w e d ,  

I n  some cases  where a aanual o f f i c e  aeming in-  

d iv idua l  o r  jack per s t a t i o n  linee i e  t o  be converted to 

machine switching i n  the near  future, it may prove econ- 

omical t o  inetail machine ewitching selectors and connectors 

i n  the manuäi o f f i c e  inltssd of call i n d i c a t o r  equiprnent, 

provided the awitchee may be inetailed i n  w h a t  will be 

their permanent l o c a t i o n  sfter the conversion. By th is  

means, incoming traff ic from machine switching o f f i c e s  can 

be handled on a machine ewitching baaia. 

Ca11 from a Manual t o  a Machine Switching S ta t ion ,  Figure 

2 of drawing 807-10 shom t h e  order  o f  s e l e c t i o n  on a 

cal l  o r i g i n a t e d  i n  a mnual o f f i c e  f o r  a subscriber  in a 

machine ewitching o f f  i c e  . The manual opera tor  receivee 

the c a l l  from the  subscr iber  i n  the regular mrnner and 

eelects an i d l e  tqunk i n  the outgoing group t o  the mrchine 
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h 
switching o f f i c e .  The operetorts poe i t ion  ie equipped wltb T$ 

' 

a d i a l  and each cord c i r c u i t  at  the p o s i t i o n  ia provided , " * 
V - 
5 
I rith a locking .dial ke~.~ When the  d i a l  key of a garticu-~ 

l a r  cord c i r c u i t  is thronn, the d i a l  is connqcted t o  the 

f r o n t  cord of  t h a t  c i r c u i t  and the operator  nray then d i a l  

over the machine switchi~ trunk to-which the  cord is 

connected, T h i  e arrangement f o r  aeeocia t  ing the d i a l  with 

t h e  cord circuite ie knorn ae the "dial keyn p lan  and i.8 

considered etandard. Details of the mthod o f  operation 

with t h i  R arrangement are given i n  G .E,C. 1076. 

An a l t e r n a t i v e  arrangement f o r  associating the 

d i a l  with t h e  cord circuita is known ae the 'lietening 

keyn plan.  Under t h i e  plan when the l i s t e n i n g  key o f  a 

particular cord c i r c u i t  is operated and the  d i a l  is r o t a t e d  

from normal p o s i t i o n ,  the l a t t e r  ie locked on that cord 

until t he  opera to r  depressee a maeter re leaee  key or'until 

the called party anawers. Thie p lan  requirea an extra p a i r  

of  lietening key contac ts  arid an e x t r a  relay p e r  cord c i r cu i t .  

Brom an operating etandpoint , there 1s thought t o  be but 

l i t t l e  t o  choose betneen the  d i a l  key and liatening key 

methoda, but the aoet of the  relay equipment necessary 

under the l i s t e n i n g  key plan and t h e  e x t r a  coet involved 

TCI Library: www.telephonecollectors.info



t 
I 

1 i n  engiceeririg find inatalling thio equipmexit is conslda&&ld. 

1 an6 ;Cer these reueons the li~tening key pla-n i6 no t  regarded 
. - 

1 . as etendard. 

1 I n  ceses .sk~ere the traffic trunked t o  machine I 
1 s w i t c t i n g  offices is li&t cr where the mnual board is soon 1 
..- t o  be replarceC1, it may be founa economical t o  equip each 

p o s i t i o n  with an e x t r a  cord connected t o  the d i a l ,  knom as a 

"disl cord*, and t o  provide each outgoing trunk t o  the machine 

switcting o f f i c e s  with an e x t r a  jack,  knom a s  a 'die1 jack", 

mounted above the r egu la r  trunk jack. Before d i a l i n g ,  it is ':I 
necessary t h a t  the  f r o n t  cord of the pair used in anewering 

*e subscriber be inserfed into the jack of an i d l e  trunk and 

thst +he d i a l  cord be inserted i n t o  the asaociated disil jack. 

Thisxcethod of d i a l i n g  in general contemplatea t h a t  one group of 

trunks indiv idual  t o  'esch opars t o r  o r  each twp-,*operatorrs will bi 

provided, and t h a t  nf ter a c a l l  hae been disled t h e  operator will 

~rerelec' 3.e next  t runk t o  be used by t r t n s f e r r i n g  her d i a l  cord 

t o  the Bits1 jeck of thet t runk,  doing t h i s ,  as far  ae possible, 

as an overlap opesation. 

fc order  to assist an operator  i n  selecting 

en idle urunk t o  a machk~e switching off i c e ,  a naster buey tone 

is  proviced if the  group consiets of more than t en  trunks. :Vhere 

a group cons i s t a  of t h i r t y  o r  more t runks,  the ten t runks t h a t  

a r e  connected to the 1 f irst t en  o r  t o  the lhst ten jacks in a 

s t r i p  sre so wired tbat if a l l  t e n  become busy ~i d i s t i n c t i v e  group 

busy tone iri placed On the f irst  or  on +he eleventh ~ 
I 

I 

1 I ,I r 

C , ,& iP 4 i: t" ' .& *. -. L-t .. u ..a 
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tr 
X. 

jack of the s t r i p .  I n  similar msnner, i f  there are less I 
I 

t han  t h i r t y  and more than ten trunks i n  a group, the tone 
,- 1: 

is placed on the f i r e t ,  aixth, elevanth and aixteenth I 
I 

I 
jacks of  each strip. I 

I* % 

fi* The tmke at  the machine awitching o f f i ce  end 
;$V 

$9 ' 

!1 on incoming seleqtors, and t h e  call is comgleted i n  the 

i ' 
same manner ae though a subecriber had dialed. 

" i> T" 
P T o l l  Sw-Trunk Conneotions t o  a Hachine Switchln. 
6 

Offioa, Draring 100, 807-9 shows the  order  of selection 

.. on a t o l l  sritching trunk connecti~n froa a long dis- 

, tanße office to a machine switching o f f i c e .  Bigure 1 
I. 

I ehowa echem%ticaily the conaection i n  a diatrict whioh 1 
I * 

ie no t  expected t o  require more than  one unit uithin I 
.the ultiiait; pariod. In  t h i a  case a separa te  group of 

swltching trunks ia provided f o r  each 1000 terminals. 

I These trunks terainate on 'toll transmissiona selectore 
I 

önd are equippad to give repeating ooil tranamission. 
I ' 

I 
i" 

The d i f f e r e n t  levels of ths selectors route  tne calls 
I!, 
I to d i f f e r e n t  grouge of * t o l l  connectorea, each con- I 
I 
I n e c t o r  o f  a groug having acoeee to a particular 100 
11 
I - terminale.  A sufficient number of t o l l  connectorr io 
b 
I 
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provided for each 190 terminals to care for the maximum 

number of simultaneous toll connections to these terminale. 

Vhsre desirable,acombinstionn connectors may be in- 

etalled rhich may be used for either toll or locd con- 

nections. All or part of the connectors having accese 

to a particular 100 terminds my be of the combination 

type 

Figure 2 shows the order of selection in a 

multi-office district or a single-office diatrict which 

is expected ultilaately to require more tnan one mit. In 

this case t'ne toll awitching trunka terminate on 'toll 

inconingn eelectors. Zach level on the toll incoming 

selectors routee calls to toll transmission selectors 

having access to 3 particular 1000 terminals. The trunks 

to these selectors are equipped to give repeating coil 

transmission. The multiple banks of theee selectors 

lead to toll or combination connectors rhich are provided 

as described in connection with Figure 1. 

Specid Service Calls - Single Office Dietrlcts. Draw- 

ing Ho. 807-8 ahowa the order of eelection for apecial 

service calls, including calle to toll recording 

operators. The order of selection up to the first 

-. . ,W, T- 

Div. I - Sec. 1 
Page 14c 

May 1, 1922 
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apeaial sasvi ae callm tha6 mqtxire an bperatm rre ImmUed at aru 

poa-$tlan o r  at p o s i t i o n s  o f  one c l a s s ,  trunke w i l l  be extmded izam . [ 
4 

the zexo kevel at the first selectora to the rri&riual poaitione, rna 
, 

the ogeratore w i l l  bo oalled by dialing zero. If it is deaired t o  1 
i 

sigregate the varioue classes of calls, auch aa infonastion c a l l s ,  1 

complaint oalla, t o l l  o a l l s  &o., the special posit ions, other 1 
i 

tban t h e  Zero operatoret poeitione, w i l l  be sssigned 3-digit Godel- 
) i 

and reached thmugh the first l e v e l  of first aelectors, t h e  firsts I 
.lern1 of s p e c i a l  swond s e l e c t o r s  and through s p e c i a l  third 

s e l e c t o r s .  The. Zero o-eratoro' p o s i t i o n s  w i l l  atill be reaahed 

over twks froa the Zero level a t  t h e  first selectoro.  

Reverting calls a r e  handled by dialing a 4-digit code 1 
I and t h e  r eve r t ing  call 8witc.h used f o r  reverting ringing is reached 
I 

I 
I ' through t h e  first level at t h e  first s e l e c t o r s ,  t h e  first level af 
I 

s p e c i a l  aecond s e l e c t o r s  and t h e  n i n t h  l e v e l  at s p e c i a l  third 

sel.ectors. 

The preferred rnethod of handling police, fire and ambulanae 

c a l l s  i s  t o  assign regular subecriber's numbers t o  the telephones. at -. I 
the f i r e  s t a t i o n ,  2olice s t a t i o n  o r  hoepital;. Other methode are to 

r 

assim 3-digit codes f o r  such calls and to r o u t e  them to s p e c i a l  

ope ra to r s  ae i n  t h e  case  of o t h e r  s p e c i a l  s e r v i c e  c a l l s ,  o r  trunks 

inay be extended from ti~e spec ia l  t h i r d  s e l e c t o r s  d i r e c t  to teleghoner 
I 

at t h e  f i r e  s t a t i o n ,  2olice s t a t i o n ,  or hogpital. 

t h e r e  i s  no AB t o l l  s e rv ice .  or i n  districts where M t o l l  8orrior i 
1s given but  .her. the checking mul t ip le ,  desoribed later i n  th6.e 
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cednmlizcrd Bt one of t h e  afficee i n  the distsict. a distriof 
I 

I rhslci;r, AB t o l l  service is given and oheoking m u l t i p l e  is useb, .the 

I AB toll md z8ro opemtors are l o c a t e d  at their respeotive o f f  icee 
I 

rsnd $ha o t h e r  claeees o f  operatora may be eentrelirsd, 

I The d i f fe ren t  claesea of positione a r e  reaohed by dialing 
I 
I their respectioe codes, es descr ibed  above f o r  aingle office 
I 
I 

diatricts, the ealle be ing  rauted  through t h e  firet levelr o f  firet 
I 

I and specisl se~ond seleotors, and through th i rd  eeleatore. On an 
I 

I 
I interoff ioe call to a centralired posit ion,  the crosmeotion a l s o  
I 

I 

I includea the -repeater in the interoff i c e  t runk, 

I 
I prelirninary Pulses .  A special arraneernent of  eelectors ie used to 
I 

guard against eatabliahing a wrong connection i n  caae of an 

L unint ent  i o n e l  rnomentary interrupt ion  of t h e  aubscriberf e line at 
L 

t h e  switchhook spring8 i n  removing t h e  receiver, causing a 9re- 
i liminary pulser .  A pre l iminary  pulse has t h e  e f f e c t  of  prefixing I 

the digit wlw to the nwdber dialed, Trunks are extended from the 1 
first l e v e l  of the first s e l e c t o r s  to t h e  brushes of s p e c i a l  second 
1% 

s e l e c t o r s  as shown on Drawing No. 807-8. All levels of the s p e c i a l  

second s e l e c t o r s  except t h e  first l e v e l  are mul t ip led  with the 

correaponding l e v e l s  at the first selectors. Trunks from t h e  first 
, . 

10-1 of the s p e c i a l  second s e l e c t o r s  are extended to special t h i r d  
i* t 

aelectors, and trunks from the first l e v e l  o f  t h e  apecial t h i r d  

I aelectors are extended to auxiliary t h i r d  se lec to r s .  All le~el~ 

1 Q$ )%he suxiliary t h i r d  selectoro excegt t h e  first Level a r e  nultigled 
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with t h e  corresponding le/rsls rt t h e  Special t n i r d  selectors. If a 1 

I 
preliminary pu l se  occurs /tha calling line  EI cbnnected through t h e  i I 

first  l e v e l  of a first aebector t o  a speoial second taalector. If 

t h e  c a l l  i s  f o r  a subscr iber  o r  f o r  a zero operotor t n e  first.digit ! 
i 

dialed w i l l  be some nunbeb o the r  than "la, and this digit w i l l  I 

eelect at the sgeo ia l  eecpnd s e l e c t o r  a l e v e l  uhioh is multigled 
1 
I 

to the corresponding levee a t  t h e  first s e l e c t o r s  and t n e  c a l l  w i l l  
i 

be  completed i n  the usual mnner. If t h e  c a l l  is f o r  an operator I i 

o t h e r  than a Zero opera tor  t h e  first two digits d i a l e d  w i l l  each be 

*lu. On such a oall the firmt d i g i t  d i a l ed  w i l l  cause t h e  s p e c i a l  

second s e l e c t o r  t o  ex tend  t h e  connection through its first  l e v e l  

t o  a s p e c i a l  t h i rd  select~r and t h e  second dißit d i a l ed  w i l l  cause 

the s p e c i a l  t h i r d  s e l e c t o r  to extemd the connection through itta flrst 

l e v e l  to an auxiliary thif.d. se l ec to r .  Tfie t h i r d  d i g i t  d i a l e d  w i l l  

be soae number o t h e r  than "la, and t h i s  d i g i t  w i l l  aelect at the 

auxilisry t h i r d  s e l e c t o r  4 l e v e l  wich 1s multipled to t h e  correspond- 

ing l e v e l  at t h e  spec ia l  $hird s e l e c t o r s  and t h e  c a l l  w i l l  be  oompleted 

to t h e  operator i n  t h e  uspl manner. 
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Eaming, of  Central Office Units ,  

Experience i n  engineering step-by- step niaohine 

ewitching c e n t r a l  o f f i c e  equipment ha8 indica ted  t h a t  con- 

s ide rab le  confueion may be avoided by giving names to the 

machine awitching u n i t s  when first engineered and by sel- 

ecting, i f  p r a c t i o a b l e ,  na-8 which can be permanently 

r e t a ined .  This practice has been followed on mnual md 

panel equipment and it is desirable t h a t  auch a prac t i ce  

be followed i n  connection w i t h  ctep-by-step i n s t a l l a t i o n a .  

I t  i 8 recommended t h a t  the  praotice out l ined  below be 

followed: 

( 1 )  Where only one un i t  (a u n i t  being understood as 

t e n  thousand te rminals  o r  l e s s )  is t o  be i n e t a l l e d  i n  a build- 

ing, one name should be given t o  a l l  of the equipment. 

( 2 )  Where, i n  a f i v e  d i g i t  area, two o r  more unite 

are t o  be i n s t a l l e d  i n  the Same building, it is recommendad 

that t he  following p rac t i cea  be follomd: If the dia- 

t r i b u t i n g  frams and racks f o r  two o r  more o f  the u n i t s  

a r e  zonnmon, and i f  a p a r t  of the  switch equipment ie aleo 

used i n  oommon, aseign only one name t o  those u n i t s .  

Otherwiae, a s s i g n  a separa te  naxw t o  each mit. In  the  

latter case ,  the main d i s t r i b u t i n g  frams, machine switch- 

ing .Au Board, desk equigmedt, power p l a n t ,  e t c . ,  may be 

conrmn t o  several units, and such common equipment should 
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i 

be ordered under tha nama qf tbs firet unit igatalled. 

(3) Where the 9iaohins sirimhimg squipment is 

inetalled on a contbintd faur and five agit baeie, snd ie 

4. al l  l oca ted  i n  one buildtng, one ndm ~hould be given to 

i 8" 
F. The practice of aesigning namss ie not intended 

t o  a f f e a t  the numbering scheme f o r  a mrchine ewitching a r e a ,  
:* 
1 and where numerical o f f i c e  codes a r e  us'ed, mich w i l l  be 
21, 
$F .. the usual case f o r  step-by-step areae, the units ehould g 

be named only f o r  conveniencs i n  referring .tio them in 

specif ications, drawinge and correepondence. 
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Subetat ions L 

Genera&, Th princi~ilcl differente between the  sub- 
* *  *:&/ 

e t a t  i a n  equipment used i n  connect ion wi$h step-by- s t e p  

machina switching o f f i c e s  and that used i n  the comon 
4 ' 

battery manual syatem uonaiets of the add i t ion  of  the  

d i a l .  Moet of t h e  o the r  p o i n t s  o f  dif ference  a r e  dir- 

e c t l y  due t o  the  use of t h i s  a d d i t i o n a l  device. Pront 

and rear views of the  Standard type of aubs ta t ion  d i a l  

a r e  ehom i n  pheegraph No. 1 and a deek stand equipped 

wi$h a d i a l  ie shown i n  photograph Mo, 2, 

The zaachine switching deak s t and  d i f f e r a  from 

t h e  manual type i n  that the base is changed i n  ahape t o  

a f f o r d  a s u i t a b l e  mounting f o r  the  d i a l .  No change i n  

t h e  size o r  form o f  w a l l  sets o r  No. 50 coin c o l l e c t o r s  

is requi red .  On aets of theee typea t h e  d i a l  is mounted 

above the transmitter. 

The wiring at machine ewitohing subs ta t ions  dif- 

fe rs  from thet used at  manual s t a t i o n s ,  t h i s  d i f f e rence  

arising from the  need o f  providing a suitable circuit f o r  

d i a l i n g  purposes, I n  a d d i t i o n  it i s  necessary t o  pole 

~ and biae t h e  ringer8 o f  machine switching subs ta t ions  i n  

o rde r  t o  avoid bel l- tapping  during the d i a l i n g  period. 

A furthek-Mint of d i f ference  betmen nianual and 

machine switching siubstation equipment ia found i n  the four- 
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&C, 1, Wb 2 . 
Xay 1, 1922 

which ia wiretl: i n  s e r i e s  with the r e l a y  at  tho machine 

switching s t a t i o n .  The use of t h i a  condenaer ie necessary 

to insure that t h e  r e l a y  will not  be operated by the d i a l  
D;. pulsee, thus growaing one eide of the line and interfer- 

i n g  dth t~saissiou snd t h e  proper operaticm oC tb 

c e n t r a l  of fice squigment . 
The Dia, The dial c o n s i s t e  pr imar i ly  of two set8 of 

awitch contac t  E knoun 88 wpulaem and aoff-normala ~0ntsct8, 

and of  a meahanism by which t h e  movements of  these con- 

t a c t s  are corrtrolled, This rnechanism i8 compo8ed eesenti- 

ally of a finger wheel, a pulse  wheel and pawl, a motor 

sp r ing  and o governor, The finger wheel contains  t e n  

holes and when the wheel is i n  normal pos i t ion  these  holes 

register w i t h  digits on a numbar-plate, as shom i n  

photogragh Bo. 1. 

t h e  finger wheel hole  opposite the f i r e t  d i g i t  i n  the  number 

to be d i a l e d  and r o t a t e s  the wheel until the finger comes 

i n  contac t  w i t h  the finger stop. The finger ie then removed 

and the wheel is dr iven  back t o  nonoal p o s i t i o n  by t he  motor 

spr ing .  During the return movement the pulae oontacts are 

intumittently opaned and closed by the pulse wheel and pawl, 
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Div.  I1 
sei. 1, Page 3. 

t h e  number of interraptions corresponding to the  d i g i t  diul- 

ed. The remaining d i g i t s  a r e  d ia l ed  i n  a simnilar manner, 

In  order  that the c e n t r a l  o f f i c e  switches may 

func t ion  proper ly ,  i t  is  important t h a t  the  r a t e  of inter- 

ru-tion of the  pulse  contac ts  on the d i a l  be f a i r l y  constant  

at all times. The speed ~f t he  finger wheel i n  re turn ing  to 

normal p o s i t i o n ,  and consequently the  r a t e  o f  i n t e r ruy t ion  

at  t h e  pulse con tac t s ,  is  regulated by the  governor akiich is 

located on the  back of the  dfal and which i s  dr iven  during 

the  r e t u r n  rrlovement through a trqin of gears.  Provis ion is 

niade on the governor f o r  ad jus t ing  the speed of the  d i a l  when 

tkiis becomes necessary. This adjustlirent ühould be lade as 

described i n  d e t a i l  i n  Handbook Spec i f i ca t ions  "Lkchine Svitch- 

ing Substations". 

As soon as t he  d i a l  in r o t a t e d  t o  an off -normal 

position, and u n t i l  it returna t o  normal, the off-normal con- 

t a c t  springs a r e  operated.  The off-normal contacts, when 

operuted , eliminatk d i a l i n g  n~ises by opening the  r ece ive r  

circuit, and, by short-circuiting the  transmitter, e  s t a b l i s h  

a path of uniform res i s t ance  through t h e  subscriberls s e t  

during t h e  per iod of in te r rup t ions .  

The Ho. 2-A type dial is considerad Standard f o r  

machine s~rsitching subs ta t  ions. In a step-by-step rnaciline 

s-.vitching a r e a  e i t h e r  the  Bo. 2-AA o r  the N o .  2-AB d i a l  is 
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used. The N o .  2-AA d i a l  is provided with the  number p l a t e  

shown on photograph No. 1 and is f o r  uae i n  d i s t r i c t e  

where the re  a r e  no manual o f f i c e s  eerving par ty  linee on 

a jack pe r  l i n e  baeis. The No. 3-AE d i a l  is like the  2-AA 

d i a l  except t h a t  t h e  number p l a t e  is provided with the 

p a r t y  l i n e  l e t t e r s  J ,  M ,  R and W at the l e f t  o f  t he  numbere 

5, 6, 7 and 9 fespect ive ly .  This d i a l  is ueed i n  a r e a s  

where one or  more manual o f f i c e s  eerving pa r ty  l i n e  

s t a t i o n s  on a Jack-ger-line basis are t o  be reached by 

d i r e c t  d ia l ing .  

The d i a l  ie provided with a removable i n s t r u c t i o n  

card  placed under a celluloid Cover. Details regarding 

instruction cards f o r  machine s w i  tch ing  etations a r e  given 

i n  General Engineering C i r c u l a r s  Nos. 988 and 1011, 

Changina .%nW Stat ione to Machine Switching Sta t ions ,  

When changing deak s tand equipment from a manual t o  a 

machine switching basis the  bes t  method t o  fol low w i l l  be 

t o  remove the exiating deak stand8 and replace them by new 

onee equipped with dials, 

When changing w a l l  aets of the  earlier type8 from 

a manual t o  a machine awitching bae i s ,  the p re fe rab l s  plan 

at present is t o  replace the  existing sets by new mtal ones 
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epipped witn d i a l s .  Although a mll s e t  of the  lateat 

eio . 533 type rriight be converted at  t h e  s t a t i o n  by substi- 

tutin- f o r  t h e  old Cover a new one provided w i t h  a d i a l ,  it 

is thought a t  present  that t he re  would not  be s u f f i c i e n t  ad- 

vantage i n  t h i s  method of conversion t o  warrant i t s  general  

adopt ion,  and t h a t  o r d i n a r i l y  these s e t s  should be replaced 

by new ones equipped with d i a l s .  

Consideration ia being given t o  the  adoption of an 

arrangement by means of which a w a l l  s e t  nay be converted at 

the s t a t i o n  f o r  xachine switching operat  ion. The propoaed 

p lan  contemplates t h e  use of a b racke t ,  mounting a trana- 

m i t t e r  and d i a l ,  tfthich is s u b s t i t u t e d  f o r  the  existing trans- 

m i t t e r  bracket .  It is thought t h a t  t h i s  arrangement w i l l  be 

of p a r t i c u l a r  value ior converting o ld  type w a l l  s e t s  wkich, 

if rernovea and replaced by new ones,  lnight be considered un- 

s u i t a b l e  f o r  i n s t a l l a t i o n  elsewhere. It i s  poss ib le ,  further- 

more, that t h i s  plan rnay i n  some cases  be appl ied  advantage- 

ously t o  the  conversion of new wall s e t s  as well as old ones. 

In  order  to avoid the  expense of removing No.50 

co in  c o l l e c t o r  s e t s  a plan  has been developed f o r  converting 

these  s e t s  f o r  rmchine switching opera t ion  without moving 

then from t h e i r  present  loca t ions .  This plan is covered i n  

Gener~l Engineering Ci rcu la r  No. 988 and i n  kndbook Speci- 

f i c a t  i o n s  w&ciiine Switching Substat  ions w . 
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Ilaanual desk starnds and -1 s e t s  removed from 

s e r v i c e  should be reuw %zwsnaauaI districts u n t i l  such 

time ae azi excess oP me~nuai equipment obtains .  However, 

th is  condit ion w i l l  probably not  ob ta in  f o r  a number of  

years .  It is of Course desirable as far aa prac t i cab le  to 

avoid expensive repairs on the removed apparatus  . 

Installina Subs ta t ion  Equipment i n  Preparation for 

kchine Switchin~ Operat i.on. Convert i b l e  machine switching 

s u b s t a t i o n  equipment , provided w i t h  apparatus blanks in- 

stead o f  dials,  may be i n s t a l l e d  i n  manual a r e a s  aoon ta be 

converted t o  a machine awitchirig b a s i s ,  thus avoiding the 

manuf acture and installat ion of manual apparatus  which would 

probably have t o  be converted at some l a t e r  time t o  the 

machine switching type.  Careful considerat  ion  should be given 

t o  the use of w a l l  s e t  and desk stand equipment of th is  con- 

vertible type in'manual a r e a s  i n  order  t o  guard agsinst pre- 

maturely creating a demand f o r  machine switching service.  . 

It is thought , however, that convert i b l e  equipwornt of this  

type may be i n s t a l l e d  t o  advantage f o r  replacements o r  aadi-  

%ions i n  the  subeta t ion  p l a n t  i n  a r e a s  that a r e  scheduled 

f o r  machine ewitching opera t ion  within about two years .  

It is considered wnqcessary  to adhere t o  this 

r e s t r i c t i o n  i n  the case of coin c o l l e c t o r e ,  and it i s  accord- 

ingly planned t o  malte a l l  new No. 50 coin c o l l e c t o r e  of  t he  
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maahine switching type, providing thoee to be used i n  

manuai areaa with the  necessary apparatua blanks, 

I n  order  t o  minimize conversion coats when chang- 

ing from a manual to 8 machine awitching basie at four- 

p a r t y  eelective ertations having desk atand equipment , it 
appeara adviaable t o  anticipate machine switching operstion 

to somb e x t e n t  by i n s t a l l i n g  nrrchine switching type eub- 

ecribers' s e t s  f o r  Stations o f  t h i s  type when changee i n  ur 

a d d i t i o n e  ta the subs ta t ion  plant  are required.  A t  preeent 

i t  ia recommended that t h i s  p r a c t i c e  be r e e t r i c t e d  to a r e a s  

where machine ewitehing ogerat ion i s  expscted within about 

five yeazs, 

Purther in f  ormat ion regarding subetat ion equip&nt 

an8 inetalation p r a c t i c e e  w i l l  be found i n  General Enginear- 

i n g  Circulars 808. 988 and 1101, and i n  Aandbook Speci- 

f i c a t  ions  *Machine Swit ching Substat iona, * 

Wirina Plans,  Where wiring plana,  involving a holding 

feature f o r  transferring calls are inatalled, it is advia- 

a b l e  t o  use keys which when operated avoid any opening of 

the l i n e  at the s u b s t a t i o n ,  i n  order  to remove the poesi- 

b i l i t y  o f  releaeing the c e n t r a l  off ice switches unintention- 

ally. Detailed information regarding wiring plan practicee 

and stmdard apparatus f o r  use i n  connection w i t h  wiring plan8 

I 

D i r .  I1 
Sec, 1, Page 7 
May 1, 1922 

TCI Library: www.telephonecollectors.info



1- 

*T. is being prepared and ~ill be issued as Handbook Specifica- 
Y 

tions @Substation Wiring Plansn. 

Subetation Protection. It is considered standard prac- 

tice to use at all machine switching substations the No. 26 

and Ho. 27 protector blocks standarized in GeneraJ Engineer- 

K ing Circular 917 - *Hos. 26 and 27 ~rotector Blocksw, and in 
$, 
52 & '* General Engineering Cireuiar Ho. 935 wlJo, 26 and No. 27 
t,?; 
&Y 

Protector Blocks - Reduced Substation and Central Office Main- 
tenancew, Detailed information regarding substation protec- 

tor installation at machine switching Stations is given in 

Handbook Specifications wXachine Switching Substationsjn. 

TCI Library: www.telephonecollectors.info



d 
! 
f Div. I1 Sec. 2 

Page 1 
May 1, 1922. 

TERMINAL EQUIPMENT 

Yain Diatribubing Frame: The Standard type of  main dietri- 

b u t i n g  frame ueed i n  rnfulual off  i ces  and covered by t h e  A.T. 

& T-Co.ta S p e c i f i c a t i o n  No. 3836, w i l l  be employed i n  atep-  

by- step machine s w i  tching officea. 

Intermediate .  Distributing Frame: The etandard type  of I .  D.B. 

used i n  manual o f f i c e s  and covered by t h e  A.T. & T.Co.'s 

Specif  ications No. 3634, ie used i n  etep-by-step machine 

eloitching o f f i c e s .  This frame is shom on s tandard drawing 

Noe 141-A-21. While the  dimensions shown on this drawing 

were worked ou t  to meet t h e  requirernents of' manual equipmente, 
I 

it is thought that f o r  t he  most  p a r t  they can be appl ied  

satiefactorily i n  t h e  case of step-by-step equfpmente. For 

some step-by-step o f f i c e s ,  however, it w i l l  probably be 

d e s i r a b l e  t c  change c e r t a i n  o f  t he  dimensions, euch as t h t  

1 ength of  t h e  hor izon ta l- s i  de transveree bars  , and according- 

l y  it w i l l  be  neceseary f o r  tke manufacturer t o  engineer auch 

gart8 of t h e  I.D.F. i nd iv idua l ly  f o r  each job until auitsble 

standard dimensions can be  detemined. I n  the meantime, it 

w i l l  be s a t i s f a c t o r y  t o  use  drawing No. 141-A-21 aa  a basier 

f o r  floor plan layouts .  

i I n  addi t ion  t o  t he  croes connections provided i n  . 

t h e  eubscribers f l i n e s  , Cross connections a r e  a l s o  required 

i n  the trunka between primary and eecondary linr awitches and 
I 

I 

I 
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\ 

- 
i n  those between l i n e  switches and fir~t selectgrs. Theee 

D 

may b e  nade on/-the Bane frame or on separate framea , depead- 

ing on t h e  flo& plan layout .  Wh~re separate frames a r e  

provided, t h e  fpame used f o r  aubacriber's l i n e  croes-oonnec- t 

, tione ie knom as the l i n e  I.D.F., and t h e  frme o r  frames 

uired f o r  the tmk cross-connections, as the trunk 1oD.F. 

Ln order  to provide sufficient croas-connecting 

space on intermediate framea where four-party linea are ter- 
i 

minated, the v e r t i c a l s  w i l l  be spaced on 8* cen te r s  i f  s o  

epecifled. Otherwise, t h e  verticals w i l l  be mounted on 
S > 6-1/2@ centers .  
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selwtor and eoweotor cissuit~ are groupeb rith the liaa esitah, . 
8elmtp.r a< 3oonneator aeokanisrns raepeatively. ,. 

bther relaya, euch aa thoee omposing; t~unk xeperuteru, 

or miscsllaneoue relaye that a r e  inwlved i n  mac~hino awitchjbg ~ 

cirouits, a r e  grouped on u n i t  t~pe mounting plater sr bae-, ,aß 

shown f o r  a repeater i n  photograph No' 3, wider Diviaion Zf, 8.0- 

tion 3r. The relays on a beße are provided with a comon duot- 

A relay rack sigilar i n  general  deeign to t h e  Ao T. & T. 

CO'S ßtandard raok is providqd f o r  munting relays asaociatsd witb, 

oirouits f o r  manual poeitions i n  tke machine switching office. 

The re laye  a r e  located on mounting platea and a r e  provided with 

i nd iv idua l  duet-proof covers. The rack 1s shom on Drawing Bo.807-41. 

wessage Register Rack: mere message registers are employed, they  

w i l l  be mounted i n  the ertandard uni* type meesage register rack 

used in  manual offices and cotrered by the A. T. & T. Co. Qe Speci- 

ficatione No. 8764. Peg oount and overflaw regirtera are alao 

mount ed i n  the standard rack. 

Proteators: Zt 18 propoaed to employ porcelain type  protector 

blockri mounted on 1/2 Inch centers at the M.D.F. One No. 26 and 

one No. 27 blook ie used f o r  each eide of  the line. The No. 26 

E 1s a p l a i n  carbon block; t h e  No. 27 consiets of  a s m a l l  piece of 
l 

carbon he ld  i n  a porce la in  mounting by a amall amount of los 

I melting point glaae and elightly receased below the f ace  of t h e  
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I 
I 

-4 iham been found t o  aequirr 108s naintenanoe than the p l a i n  

I 
I 

carbon unss due to their greater freedom from oarbon duet. it 

I 
ia tkoucgkr;t Bhat thd extra c o a t  of  t h e  poreelain type block w i l l  

I genercrlly b e  Justif led i n  atep-by- etep nauhine ewitohing o f f  ioee 

I 

I beoauae aii t he  Qeoreased work involved .in maintaining t h e  pra- 
I 

L 
I 

t ed%&rr where thty are eupj so t to f h1rl.y high p o t e n t i a l  di 8ohargeß 
I 
I as a rbmxlt af the l i nd  interruptione at the dial. 

Provis ion  Ior E4se0: Fusea f o r  l i n e  ewitahes, eeleotora, oonneot- 

P 
I o r i  and r epea te ra  sre located  on unit type f u s e  panele rnounted on 
I 

I 
I tad- framenork accomodating t h e  reapeotire equipments. A.T.&l!.Co. 'B 
1 

I etmdard alarm type fuaee will be uaed. 
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nio aasembly of a typtaal plunger type l i n e  irwitoh 18 

rhßwn on Drawing Ho. 807-12 and in Photographe Noe. 4, 5 and 26. 

The miteh coniirt. eaa*ntially of a plunger. a reley and a oom- 

bination magnet and relay all mounted on a preeaed s t e e l  frememrk, 

end of e nnrltiple bank. 

The plunger ie marle f rom a t h in  sheet o f  clook-spring 

steel and is mounted on a pin 8 at the end o f  the plunger arm9A P 
i 

mah r manner as to be oapable o f  a rotary motion about 8, 

through an aqgle of approximately 40 degrees, The plunger 2s alme 

free f o more i n  a longitudinal direct ion under the fnfluenoe of th. 

plunger ann piooting about the point L. Near the tig o f  t h e  p1ung.r 
i 

ue mounteä two hard rubber ro l l e r s ,  marked H, one on each side I 
I 

I of the plunger, A rlot 1s prolrided i n  the tail end of the plunger 
I 
I 

I u rhown at T ,  Th8 plunger di.m is normally held awey f rom magaet 
I 

Y and againet the adjuatable stop R by apring F preeeing against 
I 

I 

8 hard rubber roller mounted on the  arm,^ 

I 

Broadlj, the function of the  nknet Y 1s tnofold, narnelg, 
I I. 
I 

to operate the plunger arm ari thua cause the piunger t o  move forwqrd 
t 

I o r  to  Wplurrgew, and to operate the armature BCO, whioh, when at- 
L%' , 

I 
I triroted, aatuetrs the epringr B, The wnet is double wound, One J@ 

E ' 
7 

wlribing, oalled the apull-down* rinding, 1s low i n  reeistance and 

nihen energised operates both the  plunger arm and the BCO armature. 

I The other  winding rhen energizsd alone operatee, the BCO -8ture 
I 

a . *. ''1 

I 

I 

I 

I 

I 
I I 
I 

L_---- E r 
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I 
1 

I onw. It is, however, duffic'idntly rtrong to hold up the  plunger 
I i 
I 
I am s f t e r  it has been operated by the lon  resistance wihding. 1 

I 

I +t;"Jr$ ' 
I A l l  conneotiona to the relay md rnagnat are mode through \ 

W 
a aet of Jacke mounted on the frame o f  the  .swi tch, as shown a t  

I I 

I J. 5hes.e jacklr are designed to  engage a s e t  o f  spring jacks lo- 
I 
I 
I 'ortkd on the framework ueed f o r  mounting the 8witch. The jeek8, 1 
I 
I by avoiding the use of solder o r  sorew conneotions, facilitate 
I 

I the work of lnstalling o r  removing the switch. 
I 
I 
I The switch is mounted by meana o f  machine screws paeeing 

i 
I) 
lp through s l o t s  i n  its frmework. The s l o t s  are cut 00 t ha t  it i0 

n*hly necessary to looren the soreiis i n  ordrr  to in~tall o r  re- 1 
hrerthe switch. The .lots also permits the switch t o  be adjustsd 

''in welation to the multiple bank. 

J 
/ 

The multiple banh, shown i n  photograph Ho. 5, is comgored 

i 
,& 10 ssts of terminal. arranged i n  an arc and notuitad 38 a unit. 
i Each s e t  o f  terrninals is arranged as shoun eohernatically in  Fig. 1, 

i 

Drawing Ho. 807-13. Eeeh set i. dirided into an uiper and lower 

group o f  four teminals each w i t h  a slot between the groups. The 

bank ie located i n  f ront  of the line switch plunger 80 that the 

l a t t e r  by turniq about point S ma;y be directed toward any one o f  

the t en  eeto of terminals, or  by plunging may enter between the 

u~ger and lower grougs o f  a partioular set of terminaii end oause 

thsm to operdlte as shown i n  Fig. 2 of Drawind No. 907-13. Referririg 
-. L 

to Pig. 1, the  oontaot pieces are f l a t  individual pieces o f  stiff 
1 

braes, each one bei= provided w i t h  a solderina lug. The contaot 
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rpringr a r e  of bronse md the oorrerponding aprings Sn thb tm 

di f ferent  8ets of t erainalr oompoeing a bank a r e  multipled to- 

gether throughout the bank; i n  faot, oorreeponding spring8 a r e  1 
merely projections from the edge o f  a eheet of bronze which ir 

aasembled ar a whole i n  the  multiple bank. Bach aide of the 

l i n e  to dRioh a partioular l i n e  awitch correepondrr ie mltiplod I 
through the bank of tha t  ewitch by being connec ted to a lug pro- 

vided on one end o f  the multiple terminal strip, aa down rrohemac 

t i o a l l y  i n  Big. 3, Drawing Ho. 807-13. 

When the plunger entere a eet of terminalrr, the l i n e  rith 

*loh the sxitch ir askciated irr oonnwted through tro of thn pair. 

of oontmta to the partioulrr tmnk tha t  ir terminated on tho ro t  
+. 

o f  terntnala -loh the plunger entere. The other tm pair$ o f  oon- 

tmte i n  the ae t  are aleo made, theae oontaots serving to eatabltsh 

cor ta in  local oonnec tions neceaeary t o  the funot ionlng o f  the  

oentral offioe meohaiimrr I n  operatlng, the plungter rollere im- 

pinge againet the rpriag oontsctrr, f i r r t  eaueing thuu to bend until 

they touch their rerpeotivo oontact pieoer aad then rrtraighteningg 

them rlightly, thui produoing a rubbing oontaot tbat insurer pori- 

tive oonneotion. When the l i n e  rwitoh operatea, the tip of the 

plunger ontsra the rlot between tho upper and lower groupr o f  

tennina3.s and 1s guided into 31-e by a rerier of teeth i n  the 

r lo t .  
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SolonoidrType Marter ~witch: 

- The device which con t ro le  t h e  movement of a l i n e  switch 

plunger about tae point S and consequently determines which of t h e  

ten sete of terminal8 t h e  plunger w i l l  e n t e r  when t h e  switch plungee 

ii knom as the ma~ter snitch; A typical master switch is s h o m  i n  

photograph Io. 6 and on Drawing No. 803-14 

, The t runk capacity of a l i n e  ewitch mul t ip le  bank ie 10, 

and each 1 0  trunka, known as a trunk sub-group, 1s multipled. through 

enough l i n e  switchee to give it a proper load. The l i n e  snitches 

ha;ing aocess to a aubgroup of trunka a r e  kr.ovn aa a subgrcup of 

l i n e  switches. One maeter switch ie provided f o r  each subgroup of 
t 

itne snitches, ita funct ion  being to control each of the l i n e  switchea 
1 

In t h e  eubgroup s o  t h a t  the plungero of i d l e  switchee ars at all 
ki 

dirdcted toward the terminal6 of an i d l e  trunk. Th* mry i n  
<' %* " 

whi&h the l i n e  and master switches a r e  arranged is' shom in photo- 

grapha No. 7 and 8. Photogroph Eo. 7 shors p s i t  of one siee of s 
t 

k line switchboard. It w i l l  be noted t h a t  the line switchea are ar- 

r&ged.I"n vertical columna and a l s o  i n  f o u r  &ivisioris of 25 ewitches 

eacldAt t h e  t o p  of each diviaion space ia proviOed f o r  a master 

sritbb; that is, capk~city 1. prcvided f o r  4 eubgr&ie of sritches. 

=tend'lng vcrticaily i n  f r o n t  of eich dirimion ii s icaster skitch 

bar. The frluaework~ o f  12 o f  the l i n e  awitche's i n  eacki- divlsion ar'e 

iocatd .on'on'e side of the naeter switch bar and t h e  framiworke 

f o r  the o t h e r  13 ewitchee are l oca ted  on the o t h e r  side of t h e  bar. 

On photograph Ho. 8 the left-?land amitches sre shown in place,  

snd the r i g h t  hand ewitchea are omitted. U1 of the plungera i n  
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STEP BY STEP MA CH/NL S WITCHING SYSTEM 
ARRANGEMENT, AND O P E R A T I O N  OF A SET Of TERMINALS 

//V A L/NESW/itCH BANK 

7YGT P/i?GES 

NON-OPE RATED POS/T/ON 
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Dit* 11 
Sec. 3b 
Page 2 
May 1,1920. 

r diviirion arcb i n  a 8ingle vertioal oolumn behind the bar  md all 

of the multiple banke i n  a division ore in a Single p i l e  behind the 

plungere. J 

A maeters~itch mounted above e i the r  o f  the  upper diviaions 

of l i n e  switches 1s called a tog maeter ewitch, while one mounted 

innwdiately above e i ther  of the lower divislons of switchea i8 oalleä 

a bottom master switch. Top and bottom master awitches d i f f e r  slight- 

ly i n  their meohanicsl conetruction due to the methode of raounting 

them. 

Ao rhown on Drawiw No. 807-13 Fis* 3, the trunk contwts 

i n  the various aeta o f  terminale i n  a l i n e  ewitc'h bank are numbared 

oonscboutively f r o m  1 t o  10 towards the right facing the plunger 

side of the bsnk, When assembled on a l i n e  switchboard, the  various 

oontaote oorreeponding 'to trunk No. 1 i n  the d i f fe rent  banka &re 

multipled vertioally by meana o f  loog strap wires run behind the 

banks. In  a sinilar manner the contacts correlrponding to ewh o f  

t he  o ther  nine trunks ar e multipled vcrt ically . 
pwo o f  the contact pieces i n  each s e t  o f  terminals i n  

each line switch bankcrr, f o r  use i n  conjunction w i t h  the maeter 

switch and these oontacts a re  dlso xultipled ve r t i ca l ly  as i n  the 

case of the tmnk contacts. The wirca f r o m  theae rr~aater auitoh 

oontaut pieoee are led t o  ten pair8 of terminals oo~posii~ a master 

miteh bank, of which there ia one f o r  each zaster switch. The 

qmater awitah benk ie shown on drawing No. 807- 15. 

If it Ss deeired to place more than 25 but not more $haa 

50 l i n e  awitches in a subyroup, the two left-hand o r  the two rfaht- 

hand divisions of bankr axe multipled together, In  auch a oaee t* 

iii-iii-.-r._... - C", 9. 
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0''. - 
' 

' fop.iaater switch is amittsd and t h e  two corresponding rna.ster switch 
?: 

WiaFe ara l i nked  togethor  mechanioally to raot aa a unlt, both bare  
2 
lt *- 
~,. being con t ro l l ed  by a eingle master ewitoh. 

W .. 
> If i t  is des i red  t o  p lace  more than 50 but no t  more than 

75 l i n e  switches i n  a su'b$roup, t h r e e  of Che divisiorle of l i n e  

& "aritch banks on one e ide  of  t he  l i n e  swifchboard are multipled to- 
@: 

"ether and t he  three corresponding master swi t a h  bsra are linked 

fag~t.her mechanically, s o  that they may ba con t ro l l ed  by one master 

B' mitch; i n  thie caae it is the practice to ernploy one of  t h e  bottom 

&&iiter awitches f o r  contolling the t h r e e  master switcb bars. Where 

%thrse diviaion. o f  -1ine sritohcs sre placed under t h e  c o n t r o l  of' 

one master  switch, it becomes desirable, i n  order t o  avoid wasting 

the apace for t h e  fourth ditrision of mitehes, .to proride means 

for plming a division o f  l i n e  ewitches loca ted  i n  one board under 

the c o n t r o l  af a master switch locattd i n  MO t3er board. Since 

.&erd. l i n e  switchboards are placed. i n  a linc-up, this can be 

aiccomplished by using a l i n k  between mast e r  ewiLtch bars i n  adjacent 

boalids, ae shown on drawing Xo. 907-5, This drawing shows t h r e e  

line awftchboards in one line-up, rnounting four subgro-ups of 75' 
L 
a' 

2 l i n e  switches each. 
. . If it is deaired t o  plece fron 76 t o  100 switohes in  a 
.. , 
&bgr9up, t h e  iour divisions of wanks on one side of a line svritch 

board e r e  multipled together, provision beitx niade f o r  rneohanically I 
I 

1inkin.g together  t h e  four corresponding rnaster switch bare ao t'nat 
I 

I I 

C I 

1'- t~ay mw be contmllsd by one bottom master 3witch. 
I 

$: I 
I 

, . 
"' .,l , ., ,e. " '. t I 

I 

41 . ,. , ,, . , .". _, . :I I &t" Z@ ?$ ... .< . . . % : , : * J . , ,> ;. .: 2; ii - .; . ; C. I I 

1. 
'jl 

I '"4; :ql 

- - d 
W&. ".k..&l 
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M'= BY 8Tb UQiINE SllfiQiIM SY8TPY 
Yo. 7 

L?& T* Co* Partial Viaw of Linr bwitohboerd, rhaiiw 100 Lina Switclwa 1, k920 
Eng. Dept. end Two Master Switdaor 
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Linr bwi+,ch.n end r Master bwihh in PWe 
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Div. I1 
Sec. 3b 
Page 4 
wy 1, (520. 

--' 

The master switch ba r  is t h e  medium through which t h e  . 

movement o f  t h e  mqter switch is tranenitted to tke pluqprs. Th8 

l i n e  switch s i d e  of t h e  master switch bar ies provided w i t h  a 

longitudinal r i d g e  rrhich engages the p-r alot T,  drawing No. 

807-12, when t h e  plunger ia in  the released posi t ion .  When Che 

l i n e  switch opera tes ,  however, the plunger, in moving forward in- 

t o  i ts  bank, disengages i t s e l f  from t h e  bar. 

The mechanism controlling the  movement of t h e  master switch 

bar, that is, the master switch proper,(photograph 80.6) conaista 

e s a e n t i a l l y  of a locking sepent and two t r i p p i n g  arms Hos.1 and 10 

working i n  conjunct ion w i t h  a locking.  arm con t ro l l ed  by a combfm- \ 

t i o n  enet and relay, of er solenoid which operates  t h e  segmenf rrnd 

bar 60 as to move t h e  terminal end8 of the l i n e  switcki plungers firom- \ 
i l e f t  t o  r i g h t ,  of a spr ing  dich is capable of moving t h e  eeg- - 

ment and bar in the  oppssitar d i r e c t i o n ,  o f  a governor which regu- " 

l s t e s  the angular speed OE the bar, o f  a weiter swPtch terminal  barik : : 

ad wiger, aa8 of a group of relays which set up t h e  requEred cir- + ei, 

cu-it ccwabinations for t h e  proper operation oZ+thsise parts. Thie 

apparatus, w i t h  t h e  except ion of thema~rb- cswitch beutk, 16 asee'mblbd * 

ae at group on B c a s t  brass baae and all wirb8 .te c a r r i e d  t o  a 80% 

&" 

09 jachmounted on the baee in %ha scune m&n#ler aE in the case of #. 

t h e  line switek. 

In order t o  t r a c e  t h e  operation'of ths master awitch,  i *.. 

aF assume that d.1 of the plungers under t h e  c o n t r o l  of t he  sv~itch 
I ' I 

a r e  i n  t h e  non-oparated p o s i t i o n ,  (which implies  that all of the 
? 2 

tr-s i n  tha siibgroug are idle), that all of t h e  plunger s l o t s  
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eaga;&M by the bar, md that &l plungers a r e  d i rec ted  

towd t2z+ extrem right~hand sst of contac ts  i n  t h e  terminal 

brurks, Baob plunger ia thus preparsd t o  e n t e r  the partf@liPlsr 

t o f  co&acsta oo~responding Ito t runk Ho, 10, and if a call 

a initiawa (BR ally one of  the linee i n  the subgroup of l i n e  

witchem biag considereb , t he  correaponding l i n e  swit ch will 

apewrte and connect the l i n e  through t o  t runk Ho. 10, 

J TMn t ha  pltrnger enterq the terminal bank, it dieengages 

01f.~fzom tne maeter switch bar, snd through t h e  reaulting 

rq&i@n of t h e  s p r i n g  contac ts ,  ground p o t e n t i a l  is placed on 

~P&B@~F awitch contacts f o r  truk No. 10, Thie condit ion es- 

4 the locking arm from t h e  locking  segment; tbe l a t t e r  

We gase tim tne aaster ewitch ripere are c a r r i e d  t o  the next 

@;ob, apntsnt8 on tne nriter iwitoh bank, these contact~ corre- 

ndw t o  truak Ho, 9, On t h e  aasumption that  t runk Bo,9 is  

e, ~iaater switoh wipers n0 langer reßt on gr~unded tenninais, 

:.t ie releaeed and the looking a r m  engagee the  locking  seg- 

n t  4kzlaugh thi s smll angle the niaster setah bar .has been ro- 

4 

eh pxupgers except the  one of the l i n e  which origiri~ted the c a l l .  1 

t 

1 
Y 

, -,. .orrrter spitoh. , both I the  master 

, , %*W Si k~&% 

CS. L . i crra r , - - L- 1 
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Di~e 11 
Sec. 3b 1 

Page 6 I 
1, 1920. j 

ham becn rotated i n  a counter-clocknrise,direction, viewing the 

mecimaisoi. from the top. 

The next  switch t o  opera te  in this subgroup oonnects ite L-1 
1 

liner t o  truk No. 9, and. the master ewitck immedletely redirecte 
l 

all of the non-opusted plungers toward the terminal8 of tnink' No. 8. 

This operation 1s repeeted anti1 n ine  plungers have ogerated and 

a l l  of the othex plungere are directed towards t h e  temninals of trurik 
i 

110. I, When &n this poeitiun tripping ~irm Xo. I on the locking seg- I 

den* .hold8 the guarding 8pri.w aontacte ~Xoaed, an8 when t h e  t e n t h  
i 

linz, s~litohl plunges, cl oircuit, including 'tkreee contacts and the 1 

w8nding o f  t h e  eolenoid, '2 a oorngleted cnb the aolenoid attracts its 1 

glun&er. At the aeisne the t h e  master switoh wnet ie loaked up i 
and t h e  locking segment ia rotateä by t h e  solenoid plunger i n  the 

:j-d&ec tioiz" oppo s'ite to that i n  whioh it moved under the influence o f  

thb agrin&. This moveaent is C ontimoue until tripging arm 

Nd. 10 oomes inta contact with the guardfng springe.  The t r ig  relay, 

. &ich was. locked ug mechaalsally when the  guarding spr ing  contcacts 

i wera dlosed end which remsined i n  the locked o~ndition thxoughout 

i t h e  r e t u r n  movement of' the maater awitoh, ier released when tripping 
? 

"&&u:i40. 10 ~Brikeb the guardine springa. The relsase of thetrip I ' 
r&rg*'~re$torss .the cifWit+ t o  the, canditlan which obtatned ~riginally 

&fhPbhe naetsr anritclr ie &rdn prepard t o  direct ita line switch 

1 pldhgerd* towards ths hi&ha&cnumbesed idle trunk. V~'hat trunk thie . 

'fl will, of cxnrae, dcgehd im w'hat liee switchee have been released 

I ifi 'the Interim. fi""II'e'.higheer% nmbezecl .tank ta have been releaeed 
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Mw 1,1920, 

I 
trunks R'os. 10 t o  6, ihclueive, and will $top when tk;e piungers are 

oppos i t e  t runk No. 4. 11 none of  t h e  trunke hste been re leasad ,  

the maeter ewi t e h  will madntain an o SC illat0X-y movement tetvreen the 

limits af ita motion;~et! the rate o f  about 100 complet. 0y01ee per 

minute. I 

Drawing Bo. d07-16 ia r sohgnotic diagram showing f o u r  

of R. subgroup of l i n e  qwitches under the control of a ma8ter switcb. 

Lines Foa. 1 end 3 havd n o t  originated calls and tte plungers on 

these lines are shom reparsd $0 connect their respeottve lines tn 
I 

tank 90. 7. The plun$er f o r  ltne Po. 2 haa previouslf connected 
I 

i t s  ltne t o  trunk Ho. 51, but had been re leased  sad hae n o t  yet been 

engaged by the master hitcki bexl. Line Iio. 4 ie ehown oonnected 
I 

thmugh t o  trunk lio. 8.1 I t 

Xn o r d e r  t o  ahroid t h e  poeaibility of  s, lins switch glwfing 
I 

while the maater mitch ia paesip over busy tru11kri an8 cauei~ a, 

douale oonnection, the b a t t e r y  fbed f o r  t h e  line switch xagnets is 

t&& throueh t h e  oont4t. of tde Open main ralay on t h e  msster 

awitch wMch keepe the ffeed wire Open whenever the rnaater ewitch ie 

in  motion. Thie feed wire is knpwn as t h e  open main. 

It w i l l  be noped that pt t h e  instant when a plunger is xe- 

1se.sed its alot will ut&ally n o t  be i n  alignment with the ridge on - 
1 

th6 master 8witch bar  ahd t h e  plpnger w i l l  tbereiora not be engagea 
,I I 

by the bar. The p1ung.t will ldcr come under the control of thb J 
1 

I 

mestbr awitch however, Chen tha yidge agah coipes oppos i te  the plun- 

ger 'slot during the retirn mo~emhnt o f  tha me.stcr awitch under the 
I 

influcnoe of the soleaoid, or dufing its huntfng,rnorom~nt, unQer 03 
I 
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influenae o f  the main epring. 1f in the meantime the line which 

ha.8 been released again inititstes a call, ite switch will plunge 

fn'to the same tmnk which it had originally eeized md which 

beoame fd)e when the plunger receded from. ite bank. 
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Page 1 
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A l i n e  switch of t h e  plunger type, descr ibed i n  Divi+lon I 
11, Sec,tion 3-s, is associa ted  wi th  each workira subscriberl rp ' l i ne  

and, i n  general, with each p r i v a t e  branch exchange t runk,  md the 1 
switch ie known as t h e  primaqr l i n e  switch. The assembly of  t h e  

aaitch and its bank ia shown on dravinga Nos. 807-12 and 807-44. 

I n  o f f i c e s  wkere secondary l i n e  switches a r e  not  install- 

ed the prim~ry switch serves to connect the subscriberls line o r  

P,R.X, t runk with which it is assoc ia ted  d i r e c t l g  to a t runk t o  a. 

firet selector. I n  o f f i c e s  having secondary l i n e  switchea, a prim- 

r?ry switch connects t h e  eubscriberle l i n e  o r  P.B.X. t runk to a 

t runk t o  a secondary l i n e  switch. 1 
The l i n e  relay on a primary l i n e  switch corresponds i n  a 

genernl &aS t o  t h e  l i n e  relriy used i n  nanual eqiiiprnents, since it 

operrtes when the aubscribar removes hita r ece ive r  from t h e  hook and 

initiates the sequence o f  opera t  Ions necessary f o r  t h e  comgletion 

o f  the call. The armature on the  primary l i r e  switch mqnet, maxked 

BCD on drawing €307-12, is known os the "bridge cutoffn armtLture, wd 4 
when opercted c u t s  o f f  t h e  line relay C at springs B. 

The reason f o r  using primary l i n e  switches ia t o  reduce 

the number of first a e l e c t o r e  requi red  to handle t h e  t r a f f i c  ori- 1 
g ina ted  by a qiven number of  subacriEerst lines. Instead of tenni- 

nilting t h e  eubscriters' lineq d i r e c t l y  on expensive f i r s t  selec.tortr, 

the lire switch is provided f o r  quickly connecting its calliri l i n e  

t o  an idle f irst selec t o r .  Pith this 8,rrangenent only as many first 

aelectors r*re reqpired as a,re neceasary *to care for the maimum 

nmter of lices busy on orlginatin~; calle clt thc  sme twe, taking 
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into ac'count t h e  e f f i c i ency  of  t h e  trunk groups betvreen t h e  l i n e  

switches and tte selectors. f 
A first s e l e c t o r  must be associated vrith a callirqg l i n e  

by the time t h e  first pu l se  is dialed. Ordinarily t h e  p;lunger of 

a l i n e  switch is etandirig oppos i te  t h e  terminale  o f  an i d l e  trunk 1 
(that is, t h e  t runk is "preselecteda), and aince t h e  operatlon of i 
t h e  l i n e  switch is practically instantaneous, the time coneumed I 
i n  associuting a s e l e c t o r  w i t h  a oailing l i n e  is very small. Thie 

t ime is inoreased, however, if t h e  maeter ewitoh is hunting for an 

i d l e  trunk when the c a l l  originctes, and may be a considerable inter- 1 
v a l  if a l l  10 tanke t o  which the l i n e  hae access a r e  buay, aince 

i n  t h i s  aase t h e  connection cannot be completed t o  t h e  seleator un- 

til one of  the trmnbs is re leased ,  To aare f o r  t h i s  condition a 

dial tone may be used, this tone being placed on t h e  l i n e  as eoon l 
as t h e  f irst s e l e c t o r  1s chosen, tbus  inforiaing the oalling eub- 

scriber that he may proceed with t h e  dialing. 
t 
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2 Primary Master Switch: 
W 

a.. 
- A eolenoid type maeter switch,  described in  Division 11, 

- 1 

B 
k,' Bection 3-b, ie provided f o r  controlling the  plungers in  each 

,L 7 I' # 

). aub-group o f  primary line awitghes, and ie known ae the primary 
t *, 
i master ewitch. A p a r t i a l  asaeinbly of a 'primsry maeter switch i~ 
LI ' 

i: ahown on Drawing No. 807-14. 
f 
t mere the trunks from the primary line ewitches lead 
t 

3 . . 
direotly to firat eelectors, the functiona and operation o f  the 

primrrry maeter switch a r e  aa descr ibed i n  Section 3-b. Where the 
* * 

trunks l e a d  t o  secondsry l i n e  snitches t h e  prinary naater switch 
* I it9 

:, requirea an e x t r a  relay which givee t h e  mnster awitch the  npick-upn 
F* -12 ,,.J ' 
-.t~. x featuro described i n  ~ivision 111. Thi8 relay ie a l s o  provided, 
k" 
[V 

however, where the trunks from the prhsry Iine slrrftchee lesd 
1 

I: d%iet=tiy to first aelectora, i n  order  t h a t  a l l  primsry master 
;r3 
$9 
1 i' 

sritihas may bs uniform, aether o r  not secondary l i n e  anitchss 

I 
I 

are i n s  tallsd . 
1." 
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STEP BY STEP UCHINE SWITCHING SYSTEM 

FLAT T ree TERM I NA L ST n I P 
U~EO A T  LINE SWITCH AND SELECTOR BOAROI 

Cnoss Sror I ON OF TLI~YI IJAL ASSEM. 

SEQTIOW 3r TERM INAL 
STRIP W ITH, CABCC FA~LD Out I 
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,/' 
/' 

Primary Lino Switchboard: 

The primary l i n e  switches and their aesocia ted  maeter 

switchea are mounted on unit type frameworke. A frmework and its 

awitch equipment is known ae a l i n e  ewitchboard. Drawing No. 807-17 

showa the  framework an# drawing No. 807-74 ehowo t h e  aseembly of a 

primary l i n e  ewitchboard. Photograph No. 7 ehowe the l i n e  switch 

and maeter awit ch equigment on one side of a l i n e  ewitchboard, and 

photograph No. 9 showa a nunber of theee boards mounted i n  a l i n e .  

The l i n e  ewitches for one bosrd ars mounted an four hinged 

gatee, two on each eide of t h e  framework. Each gate haa a oapaoity 

f o r  50 l i n e  switches which nay be arranged in either one o r  two sub- 

groupe. The hinged gate nountinga peqnit the  ewitchee to swing out  

to give acceee to t h e i r  wiring. 
J 

Spate is provided at the t o p  of the  frame f o r  xount ing 

p l a t e a  f o r  t h e  re laya  required i n  cronnection with rnereage regieter 

lines., wd provieion 1s nade above the l i n e  ewitchee f o r  fuse panels 
I 

I 
f o r  mounting alam type fuees, as ehown on drawing No. 807-74. 

I Terminal strigs for nsking the conneotion between the local 
I 

I 
1i 

wir ing  t o  t h e  l i n e  switches and the cabl ing  leading to t he  l i n e  ewltch 

I board a r e  loca ted  at the top  of t h e  frame. The type of terminal  etrip 
I 
I uabd ie ehown on Drawing No. 807-18. The aeaembbed te'rminal coneiets 

I of a number of flat terminal  e t r i p e  auperimpoeed upon eaoh other as 
I 

I shom on t h e  drawing. Terminal lugs, arranged at  one end f o r  eolder-  

ing to a wire, are mounted in  f l a t  etripe of insulating oonzposition. 

I The connection at t h e  terminal  strip is made b y  br inging  the  wires 
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from t h e  locai form t o  the lugt3 i n  one o f  the  flat s t r i p s ,  and 

Che wirea i n  t h e  cable t o  tkze lugs on zinother strip. The two 

etrfpe a r e  then mounted adjacent t o  each o t h e r  i n  t h e  assembly, 

and the  f r e e  ends of  correaponding lugs a r e  bent  and soldered 

toge the r  as shown on t h e  drawing . W i t h  this arrangement the wires 

can be formed ou t  and soldered Lo t h e  indiv idual  f la t  a t r i p s  i n  

the shop, and i t  is only necessary f o r  t h e  inataller to assemble 

t h e  atrips on the l i n e  switchboard framework and soleer the corres- 

ponding lugs together .  

A u n i t  type  meta1 framework casing with glass doors and 

end panels is provided f o r  enclosing the l i n e  switches, cLs shown on 

drawing So. 807-19. Standmd casing u n i t s  a r e  a v a i l a b l e  fo r  1, 2, 

3, 4 o r  5 l i n e  awitchboarCs mounted i n  a l i n e ,  

Primary line switchboards are mounted on u n i t  type wooden 

bases o r  p i e r s ,  as shown on drawing No. e07-20. Standard u n i t s  are 

availakle f o r  mounting 1, 2 o r  3 boards. Where more than 3 boards 
I 
I 

0 are mounted i n  a liee, bases a r e  made up by oombining standard u n i t s .  
I 
i Sheet i r o n  Covers a r e  provided for t h e  piers as shown on drawing No. 
I 
I 8Q7-21. Cover u~its are available f o r  1, 2,  3, 4 o r  5 boarde i n  a 8 
I I 

I 

R line. 1 
1 

TCI Library: www.telephonecollectors.info



Division,. I3 J ,. . . 

sec t isn 34-' 

i 
i 880qfid~y Line Sgltch: i 

Ae stated i n  Division 11, Seution 3-0, a e  many firat 1 
seleotors are provided ae a r e  neoessary to ca re  f o r  t h e  rnaximum 

nwber of eimultaneoue c a l l e ,  taking into account the e f f i c i e n c y  

of the trunk sub-groups between the primary l i n e  switchee and t h e  1 
giret eeleators. The cfficiency of the  ten-trunk subgroups f rom 1 
grimsry l i n e  switches ia low, snd i n  order  to obta in  the advantage 1 
of larger t runk subgroupe and thus reduce t h e  number of f i r s t  

seleotors requi red ,  secondary l i n e  switches may b e  used, 

Where eecondary l i n e  switches a r e  used, the trunka from 

t h e  primary l i n e  switch banke terminate at the l i n e  esftch epringe 
i, 

i n  the m u l t i p l e  banks of the secondary switzhea and the trunka from 

the mul t ip le  banka of the secondary switches a r e  extended t o  t h e  

brushee of t h e  f i r s t  s e l e c t o r s .  

Line switchee of t h e  same general type ae t h e  primary 

ewi tchee previouely deeuribed are used f o r  secondary l i n e  mitches, 

eo t h a t  t h e  number of trunks p e r  eubgroup betreen t h e  secondary oritchea. 1 . 4 
and t h e  firet eeleotors 1s l imi ted  to ten, However, t h e  var ious trunli 

i n  a subgroup from the primary l i n e  switzhee are terminated at switches 

i n  d i f f e r e n t  aubgroups of seoondary lihe switches,  so t h a t  eaoh sub- 

group of primary ewitches may have access to ten  eubgroups of eeoond- 

a r y  switches o r  to one hundred trunka to f iret s e l e c t o r s .  The effeot W$ 

.I 
4 

of this arrangement i e  t o  increase t h e  efficiency of t h e  t runke to l 

first eelector~ t o  a value somewhat leee than the e f f i c i e n c y  which 

i would be  obtained if eubgroups of one hundred trunke each were used 

f r o m  prinizry switches to f i rs t  s e l e c t o r e .  This arrangeülent ie des- a 

1 cr ibed  i n  iriore detail i n  Division I V  of these notes. 
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2 
1, 1920. 

The aesembly of the eecondary l i n e  ewitoh is shom on 

drawing 30. 807-22. The secondary switch ie similar mechanically I 
t o  the primary switch, b u t  t h e  wind'ings o f  t h e  relay snd magnet 1 
and the bank wiring are changed ae required f o r  the proper function- 

ing of the switch i n  ite intermediaqt capacity. The secondary l i n e  

switch magnet, moreover, is not  provided aith a BCO asmatcre f o r  tke 

operation of its epring contacts. On t h e  secondary l i n e  switch, 

t h e s e  cont~tccta do not  need t o  be  operated independently of t h e  plun- 

ger ,  as is t h e  case  at a primrrrry l i n e  ewitch on an incoming c a l l ,  

so 'that on t h e  secondary switch t h e  contacte are actuated directly 

by the plunger arm, as shown on the drawing. 
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Secondary Master Switoh: 

A solenoid type master switch, desoribed in Divis ion 11, 

Seoti on 3-b, is ured f o r  aontrolling the plungere in each aub-group 

bf seoonäary l i n e  switohes. A p a r t i a l  arsembly of the seoondary 

rmisster ewitch ir shown on drawing Ho. 807-23. Its func t ions  anti 

opektion a r e  iimilar to thoae of the primary master ewitch. In 

addltion, the seoondary master switch cirouit is rrranged to mak9 

a l l  trunks inooming to itr rub-group teet buey at  tbe primary awitohes 

when a l l  the outgoing trunke i n  its sub-group to first aeleotorr are 

busy. When this condition axisti, a group of r.elaye araoaiatad with 

t h e  seoondary master rritoh alao eets up t h e  cirQult arrangement f o r  

the opesation of the apiok-ugr deecribed in  Divis ion 111. The addi- 

t i o n a l  relays f o r  t h e s e  oirouit features are mounted on the secontlarp 

l i n e  switoh board esparate from the nsster bwitoh baee. 
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Seoondary Line Swi tchboard: 

Secondary l i n e  switches and their aseociated maetqr 
*. 

switchea are mounted on u n i t  type frameworks o f  the Same kind and 

c&kit> sa the primary l i n e  switoh framesork, s h o m  on drawing 

Nb. 807-17. Space ia provided for ralays, iuses and teminil 

strips as i n  t h e  prlmary l i n e  switchboard, and a casing and baso 

is provided as deecribed for the primary boards. 
7 
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Y- 1, 19206' 

Out~oin~ Trunk Seoondan Sliritch~ 

Since a aelector has access  t o  a maximan of but ten 
"G 

t runks  on a given level, i n t e r o f f i c e  trunks, like looal trunka, 

mst be run i n  sub-groupe of ten o r  lese i f  they are carried direct- 

ly from t h e  s e l e c t o r  banke through t h e  r epea te ra  t o  the  4nooming 

o f f i ce .  I n  order  to uee larger i n t e r o f f i c e  trunk groups, thus 

reducing t h e  number of  i n t e r o f f i c e  t runks  md inooming ssoond ss3leot 

o r s  neoessary t o  handle t h e  traffic, outgoing trunk secondary 

switches may be inatalled. These switches a r e  interposed between 

t h e  firat s e l e c t o r s  and t h e  repeaters .  The t runks  from the m u l t i p l e  

banks of t h e  aelectors terminate st the l i n e  switch springs i n  the 

m u l t i p l e  banks of  the outgoing trunk sdondary switches and the 

t runks  from t he  m u l t i p l e  banks of  these  switches are extended through 

the r e p e a t e r s  and the i n t e r o f f i c e  trunks to the brushes o f  the in- 

coming second se lec to r s .  

Outgoing trunk secondary switches a r e  of t h e  plunger 

type and of thct Same general conetruction as t h e  secondary l i n e  

switches previously described, so t h a t  the number of i n t e r o f f i c e  

trunks to which a particular sub-group of  outgoing trunk secondary 

switches has accesa i s  limited t o  ten.  The various tru.iks i n  each 

sub-group from the f i r s t  s e l a c t o r s ,  however, are distributed over 

t h e  d i f f e r e n t  euo-groups o f  outgoing t runk secondary switches ro 

that each sub-group fron t h e  first s e l e c t o r a  may have acceae to ae 

many as t e n  sub-groups of  secondary switches end therefore to as 

many as 100 i n t e r - o f f i c e  trugke. Thia has e f f e c t  of formin& the 

i n t e r - o f f i c e  t runks  i n t o  one o r  two large groups, vorking a t  some- 

what l e s s  than f u l l  efficienoy. This mat ter  i s  discussed f u r t h e r  
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cnder Division I V ,  "Amount and krrangment o f  Eq,ufpment.w 

The assernbly of  the outgoing trunk secondary switch i s 

shom. an drawing BQ. 807-50. Thls swltcrh 1s sfmilar to the 

s86endtk-y line awitch, but dua t o  tha somewhat different circuit 

cond%t iunei under which the outgo ins trunk secoitdary awitch operates 

the separate relay used on aeconciary l i n e  switches is not required 

-rrird is therefore omitted. 
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Octgo ina Trunk Secondary Xaster Switch: 

A solenoid type master saitch, descr ibed i n  Divis ion 11 i 
1 
I 

Sect ion 3-b, ie used f o r  con t ro l l ing  the plungers  i n  each sub-group 

of outgoing t runk secondary switches. This master  switch ie 

similnr to t h e  secondary naster switch descr ibed under Division 11: I 

Sect ion  3- g.  Provis ion  i a  nade f o r  making a l l  trunka incoming . 

t o  a sub-group of outgoing tank secondary switches test busy at 

the f i rs t  s e l e c t o r s  when all t,runks outgoing from that sub-group 

become busy, as i n  t h e  case  o f  aecondary l i n e  switches. The out- 3 
I 

going trunk secoridaxy ma~ter switch, however, is not  srrqed for 1 
the "pick-upl' f e a t u r e ,  aince t h e  trunks t o  ita sub-groug .of switches 

. '1 
lead from s e l e c t o r s ,  on which the "pick-upH f e a t u r e  ia not  required. I 
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OziW.oing Trunk SwonQlary Switchboard: 
'5 -- 
r. . t I 

Outgoing t+nk secondary switches and t h e l r  master 1 
mitches are mounted on un i t  fraaneworks of the saue type and capecity 

the grimary l i n e  switch framework, shown on drawing No, 807-17, 

The fremework 1s mouqted o n  a base, is encloaed by a casing and 
I 

protides f o r  relays, fusea and terminal s t r i p s  as described i n  

oonneotion' with primcrry l i n e  switchboards. 
I 

TCI Library: www.telephonecollectors.info



Div. I1 " .. 
a; 

Sec. 3m 
Page 1 

1,19204 

Th@ areembly o f  the se lec tor  employed i n  the step-by- 

step maahine sritching syetasl ie rrbown On assembly drawings Moe. 

807-24, 807-25, 807-26 and 807-27, and on photographs Nos. 11, 
. . 

12, 13, '14, 15 and 16. 

A s  ehown on the aseembly drawings aad photographs the 

selector c o n s i s t s  essentially- of:  

1: A main ~haft S carrying two o r  more 
s e t s  o f  bruehes o r  wipera W, a hub H 
a,nd a cup spring C. 

2: A pair af magnete V and ite aesocisted 
armature U carrying a pawl P, called the 
verticd pawl, Magnets V are calLed the  
vertical magneta. 

3: A pair  o f  magnets R and its associated 
armature A car ing a g&wl cal led the 
"rotaryN pawl. 7 This pawl is not ehown) . 
Yagnets R are cal led the rotary magnets. 

4: A dog D, (serving a double function an8 
accordingly ca l led  n double dog) , euid a 
fixed dog Y. 

5: A selease magnet M and its aaeociated 
armature T. 

t 6: A group o f  rel~s G. 
i 

7: Wo or aore selector  banks. (~lso crtlled 
multiple banks .) 

I The parts included under itamai 1 to 5 inclusive are caxried ' 

I 
I on a o~st iron frame P. Freme i7 and the relay group G arre mounted 

I oq a pressed steel äase L. The Sase ia designed to accommodate a 
I 
I maximum o f  eix harizontally fiiounted relays. The seleotor banke are 
I 
I. 

' aade up as separate unita md me secured to the solector frae by. 
I 
1. 
I 

the bank rode R passiny through the  bank rod  holea in the aeserPal@d 
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banke and i n  the aeleotor irame. The banka may xsadilya b e  dbtaohsd 

from the ssleotor by renoving the nu t s  at the top o f  the bank rods.  

The eelebtor 1s grovided w i t h  a reiaovable stesl dust-proof oover 

which ie eet over a felt Strip st the  baae of t h e  selector frame ' 

as ahown i n  photograph No. 14. 

A l l  eleatrioal oonnections to the s e l e c t o r  except those 

to the mul t ip le  banks are nade through a e e t  o f  Jacks mounted on 

the back o f  t h e  base ae ahown in  photograph Bo. 13 and at  J o n  draw- 

ing No, 507-27. These engage erpring jwks on the framework used f o r  

aountiw the selebtore. The wiring on t h e  back gf the s e l e c t o r  base 

is protected by a sheet steel obver heSd i n  plade by a catch X. 

One set of brushes ia provided f o r  each s e l e c t o r  bank. I n  

photograph No. 15 there are  two Sets of brushes and two s e l e c t o r  

bariks although aome s e l e c t o r s  require more than two of each. The 

different. sets  of bruehss a r e  rigidly secured t o  t h e  shaft S. They 

are mounted a t  right angles t o  it  md parallel w i t h  one another.  

The s e l e c t o r  bar&, shcwn ' in photograph Io. 15 and on draw- 

ings 170s. 307-43 and 807-43, consiats of 100 sets 3f teminals dis- 

posed i n  t en  hor izon ta l  rows o r  levels, each l e v e l  containing ten 

aets, The sets of terminal8 i n  a level are arranged i n  the arc  

of" a. oircle and when the bank 2s niounted on its eeleotor, the cen te r  

oi MEe afmle ia coincident w i t h  the eenter line of the sha f t .  

The trunk incoming t o  a s e l e c t o r  is wlred to the bruehee' 

and ae outgoing trunks are ~ired to t h e  multfple banka. f t 19 t h e  \ 

prnly>ose o f  the eelector t o  cbhnect tts inoorning trunk w i t h  any 'idie 

t2wnk i n  a partioular outgoirvs trunk group. The outgoin:~ trtXnka 

are so wired t o  t h e  s e l e c t o r  banke that a l l  t runks connected to a 
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STsP BY STEP YaCHIlJE SViTCHiNß SYSThCa: 

Saluctor - Front Viow 

-W i;a" %,P 3: 

No. 11 
lby 1, 1920. 
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STEP BY STEP YACHIHE SlafiCHIlJG SYSTQ4 80. U 
Eng. Cqt. Smlectar - Ri@t 7i.w -Y 1, 1920 
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givan l e v e l  of terminals  a r e  i n  t h e  saae trunk group. I n  making 

its t runk selection, the re fo re ,  the brushes a r e  requi red  t o  chooso 

tile proper l e v e l  of terrainals, and nay then select any terminal i n  

that l e v e l  provided t h e  terminal  is not  connected to a t runk al- 

ready made busy by some o t h e r  selaOtor. To accomplish this shaft 

S is aade f r e e  to move v e r t i c a l l y  and a l s o  t o  r o t a t e  through a 

liinited arc about ite ow. axis, t h e  verticd movement carryiw 

t* bruahes t o  t h e  required l e v e l  of terminals  arid the r o t a r y  move- 

ment sweeping t h e  brushes over the  teminala of t h a t  l e v e l .  It is 

t o  be noted that t he  v e r t i c a l  motion o f  t h e  shaft is under t h e  

c o n t r o l  of t h e  calling garty so t h a t  the  bruahea w i l l  be connected 

to t h e  proper terminal l e v e l ,  but t h a t  the  ro ta ry  xoCion of the 

ahaft ie accomplished without the  aid o f  external c o n t r o l  since . 
t he  calling party 1s not  concerned as to what p a r t i c u l a r  idbe trunk 

i n  a group is used i n  t h e  establishaent of  h i s  connection. 

Vhen t h e  s h a f t  is i n  auch a p o s i t i o n  t h a t  each set o f  

brushes which it cwries is directed toward a point a little t o  the 

l e f t  and alightlg below t h e  lowest lef t- hand set of terminale  i n  

, itn corresponding s e l e c t o r  bank, t h e  s h a f t  is sa id  t o  be i n  normal 

pos i t ion .  

Se lec to r  Action; During the  tLae that a s e l e c t o r  is i d l e  its s h a f t  

ia i n  normal pos i t ion ,  and t he  only directioi i n  which it can move 

from t h i s  pos i t ion  ie v e r t i c a l l y  upward.. A s  t h e  selecto receivee I 
i t a  s e t  of pulse8 from the dial, t h e  shaft is iiioved upward by pawl 

' @' 

D, which i s  gctuated by t h e  a~nature U o f  Lhe v e r t i c a l  ma,$,nets. *-; *4$ r 
The f irst time t h a t  armatura Ü ia attracted the ahaft ia moved up- 

ward just far enou~h to brin; each of its sets of brushes ogposite 
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P t h e  lonest o r  first level of terrninala i n  t h e  respeotive mul t ip le  
B 

I banks. If t h e  bruahes a r e  to b e  raised t o  t h e  fifth l e v e l  o f  

i teminals, armature U is attracted by its magnet five times, each 

mve:nent of the shaft r a i s i n g  t h e  brushes through a diatance equal  
I $ 

I t o  t h e  spacing between adjacent terminal  levels. The t o t a l  travel 

1 of the brushes is t hus  accomplished by moving them a step a t  a 
I 
i t ime o r  watep-by-step", and it is frorn thie action that the system 
I * 
i ueing this type of eelector derivee ite name. Owing to t h e  r e l a t i v e  
F 
i poeition of the zero w i t h  r e spec t  to t h e  digits on t h e  subacribers 

dial, t h e  nmriber of the terminal  l e v e l  se lec ted ,  counting from t h e  
1 

I bottom up, w i l l  correspond t o  the digit d ia led ,  t h e  zero on the 
! 

dial being considered aa t en .  

i Yhen the brushes have reached t h e  proper level, the shaft 
i 

Ir , is rotatsd i n  a clockwise d i r e c t i o n  (viewing it from t h e  top)  by 

d means of t h e  rotciry pawl which is con t ro l l ed  by armature A of the  

E 
i. r o t a r y  magnets. The firat time that annature A 1s a t t r a c t e d ,  t h e  
I 

shaft is r o t a t e d  just far enough'to b r ing  eaoh of its sets of brushee 

1 i n t o  con tac t  w i t h  t h e  left-hand o r  first set o f  teminal o f  t h e  

l e v e l  i n  question. If t h e  trunk associa ted  wi th  t h e  f i r s t  s e t  is 

1 not  i n  use,  t h e  r o t a r y  motion w i l l  s t o p  and leave t h e  brushea con- 

neoted t o  that trunk. I f ,  however, the trunk is buey at t h e  time, 

t h e  electrical condition of these terminalla w i l l  b e  such aa to cauae 

t h e  r o t a r y  magnets t o  continue to operate ,  and t h e  brushes w i l l  be 

r o t a t e d  t o  t h e  second set of terminals. This action will be con- 

tiriued until an idle t runk i n  the group o f  ten  ie found. 
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If all of  t h e  trunks i n  t h e  groug are busy, t h e  sMt wiL1- 

be r o t a t e d  p a a t  t h e  laet set of terminals i n  t h e  level and oam spriwa 

I BB w i l l  be closed, This placea a buey-bsck tone on the trunk incom- 

ing t o  t h e  selector, 

I 
I 

Seleotor Meohanim: The aha f t  S, made of d r i l l  rod s t e e l ,  pasaes. 

through an upper bearing J' and lower bearing Ja,  each of  whioh in 

provided with a felt wick oil oup. Within cup C at the top of  the  

shaft is mounted t h e  c o i l  spriqg which tenda at all times to keep 

t h e  ahaft i n  normal p o s i t i o n  r e l a t i v e  to its rotarx moveaent. Hub 

H ie made of bronze and i+ r i v e t e d  to t h e  shaft. Two .Sets of teetb 

are milled on the hub. The t e e t h  of  one set a r e  termed Hvertical 

teethM; these are t h e  ones that are engaged by pawl P f o r  moving the, 

shaf t upwarde. The vertiosl t e e t h  pass part way .argund. t h e  hub i n  

a h o r i z o n t a l  plane.  They a r e  no t  carried entirely around t h e  hub 

i n  o r d e r  to leave a vertical a l o t  X opposite t h e  t i p  o f  the station- 
I 

ary dog Y when t h e  ahaf t  is i n  the non- rotated pos i t ion .  The tip 

of dog Y extends t o  t h e  bottom of t h e  v e r t i c a l  t e e t h ,  so that the 
I 
1 

alot ie neoessary to allow t h e  ahaft to move vertically wben,in the 1 

non-rotated p o s i t i o n .  

The grimnry function of dog Y is t o  engage the vertical 

t e e t h  when t h e  shaft ia returnfng from a r o t a t e d  poeition t o  the 

non- rotated p o s i t i o n ,  end thus take t h e  weight of  t h e  shaft and ita 

attaohed g a r t e  which would otherwise b e  borne by the bruahes bearing 

on the terminal  levels, since during t h e  return rotary rnotion, dog 

D ie o u t  of engagernent w i t h  t h e  t e e t h  on t h e  hub. Another puxpoae 

o f  dog Y is t o  orevent any vertioal rnotion of the a h a f t  when i n  a 
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ro&tjdted $osiCion, i f  a se lec tor  should receive a set o f  pulsea 

%hroughtits verticsl in&nets sfter having rotated. I n  such a case, 

tH6'shsft toould be moved up and the  Srushes bat down s o  that they 

would the rea f t e r  f a i l  to  r e g i s t e r  with the  terminal levels were it 

not fb'r'%~e engsgement o f  the  v e r t i c a l  t e e t h  by dog Y, since Uog D 

cann"a 'prevent the shaf t  f rom moving upward. 

Durinz the tfme that t h e  v e r t i c a l  magnete a r e  not' energized, 

pawl P'is tipped backward an& thus held away from the  v e r t i c a l  tee th .  

~hik'allows the  shaft t o  fa l l  t o  ita noraal posi t ion under the  in- 

fluince of gravity, whenever i t  ia i n  i t s  non-rotated poaition and 

1s nat beiny held up by dog D. When the v e r t i c a l  magnete energize, 

pa&t P 1s moved upward and also forward, and wedges itself between 

the particular v e r t i c a l  tooth  thzt it engages a.nd a proj ection an 

tke skf tch framework, so  that during the  tfme tha t  t he  v e r t i c a l  mag- 

neta remain energized, pawl P prevents the  shaf t  from moving verti- 

celly. This insures against the  ahaf t  being moved upward more than 

one step 'at a time i n  aaae the ve2tioe;l sagnet attrecte ita annature 

ve& su'adenly due to  an abnormally heavy pulse of current  through 

ite windings. 

The other eet o f  t e e t h  on the  hub are termed "rotary teeth." 

These are mille'd v e r t i c a l l y  on the  larger Part of the hub and are 

engaged by the  ro tary  pawl f o r  rotating the  ehaft. 

Ths r o t a r y  pawl ia normally held awq from the  rotary  t e e t h  

so that the shaft may be restored t o  the non-rotated poeition provided 

it i n  not  being held by dog D. The rotary pawl, when operated, is 
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wedged between the tee th  and the awitch frome to insurs ageinet ro-? 

tating the shaft more than one step at a time, 

The function of double dog D is to en.spge the verfbal 
1 

and rotary teetb an the  shaf t  so as  to hold the shaft i n  any poai- i 
t ion to which it may be moved by the aotion of  the pawle. When the  

releaee magnet M operates, annature T releases the double dog and 

permits tbe shaf t  to return to nomal under the influence of the 

cup spring and gravity. I 

Swb aelector is provided with a set o f  moff-normal" 

springe marked on the drawings. Wen the shaft  is i n  normal % 

posit ion therse springs are held Open by a cam ogerated by the ghaft, 

The c i r c u i t  o f  the  releaae mwnet is opened by theae springa. 

The selector is also equipped w i t h  a eet of test jacks , 

shown at T J .  These jackta ueually coneiat of two pa i r8  of springs, 

the upper pair being connected to the  two sides o f  the incomixq tnink, 

the lower p a i r  bei- connected t o  the releaae wir8 of the  trunk and 

to ground. 1 
j 

Multiple Banks and Brushe~ Wo typee o f  multiple banks are eqaployed, 
! 
< 

1 

known ae l i n e  banks and as private  banka. 1 
i 

The line bank, the assembly o f  which is shown on drawing 

30. 507-42, 1s mad~ up of  200 braea aontact piecerr o r  teniinala ar- 

ranged i n  pairs and mounted i n  ten horiaontu rowe o r  levelrr of I 

10 pairs of tenainals ewh. The ten pair8 of terminal8 compoaing 

esch leveJ. are arranged i n  the arc of a airele, the upger teminaln 

o f  the varrioua pairs being separated fnm thair oorreeponding towar 

terminal0 by a thin sheet of inaulating material, MJaoent lerelr 
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aslis* rrepalrattd by two thicker sheete o f  insulating naterial. A If 
-1 

eheet of t i n  T ia placsd between the sheets used f o r  insulating 

adjeroeht levels and the various tin sheets are aonnected to ground 4 
9 

through the  aeaembling screwirs. These sheets form electrostatic 

ehields f o r  preventing cross-taik between adjaoent terminals. 

The outer ende of the terminals, marked C, form the  eolder- 

ing lugs  f o r  the  multiple wiring &U the  inner enhs, marked W, foqp 

the contacts over which the  brushea o f  the selectora'wipe, the 

arranaement being such that the upper brush of a set makes contact ! 
rith CAe upper terminale while the lower brush hake8 contaat with 

the lawer t erminai s. 

The private bank, the assembly of which ia shown on draw- 

irig No. W?-43, is like the l i n e  hank except tha t  it aontaine only 

100 tenninals nhich are  arranged i n  ten horiaontal rows of ten 

s5ngls terntinal~ each. The term *privatew ae uaed i n  the sQep-by- 

step nwhine switching syetem 1s analogoua t o  the tenn Nsleevea ae 

ueed i n  manual equipment, and the pr ivate  bank terminale, forning 
I 
1 iiiarely a part  of the control  cirouita, do not need t o  bs shielded 

I by t i n  sheets a s  i n  the oase of l i n e  bank teminals. 

I The brushee fo r  both l f n e  banke and private bsnks ooneisf 

I o f  two flat spring brass etripr: one end o f  eaoh strip 1s ehageä 

to wipe over the bank contacts, tb other end fonning a aoldering 

lug f o r  the  wiring. An insulating strip separates the tm br4ss 1 
t i 

stripirs and the whole ia mounted on a co l l a r  arrd ereoured by meane 
i 

o f  sr nut. The ooller is slipped ooer thc shaft d Ls frstened 3 

in the desired position by a set-ecrerr. 
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The conetruc t i o n  o f  ai1 ee lec  tors  and their meahaniod 

aotion are, i n  gqneral, the Same, irrespective of  their poeition 
- - i n  the t r s i n ;  thgt is, regardlees o f  whether they are firat, secand, 

third, or fourth selectors, or whether they are nspecialn s e l e c t o r s  

in  the sense that they handle traff ic o f  a special nature. The 

circuit featuree o f  the various kinds of  selecrtors vary to aome 

extent, however, and .suoh variationa axe gointed out i n  the circuit 

deeoriptione oI Div. ZIZ. 
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Ir 8eleotora are mounted on unit frcmreworkid of the type shewn 

I 

I topeher wlth its equipxuent, 1s known aa a seleotor board, 

I The board 1s double-sided, the Wo sides being para l le l  and 
I 

1 rpaced &out 3 feet apart, Ths two sidee of the boar4 are aonneated 

by ~crosarmemibers, f olmlr~g the whole irrt0 a meoilaniaal &f'%. ,Ba6h 

efde is provided with 6 horizontal supports caEled ahelved, and eadh 

shelf hae a oapacity f o r  20 eelectors, The oapacity of the boarä ie 

therefore 240 eelectors. The aes,eanbi.y of a shelf is ahown on Drawing 

30, 807m29, and a ahelf of eelectors is shown in photograph NOr 21, 

Bach ahelf is equipped with 20 Sets of jacks arranged to reeeive the 

eeleotor jaoks previously described, The ahelf 1s insuiated C- 

the uprights supporting it. The aelector is supported by mems ~f 

pins i n  the shelf whiah engage elots i n  the seleotor baae, the elote 

hookiag over the pins so that if the multiple bsuik ier detached frosn 

the seleotor the latter magr be put in place o r  removed without the 

uee of tools. 

A t  one end of the' board, known ss the telminal end, teminal  

s t r i p s  oi the type shown on Drawing Wo. 807-18 are mounted horizon- 

tally between the two aides of the board, as  shown i n  photograph No. 

20. The terminal strips are used fo r  making the connectiona between 

the vfiring fron the selector banke and the trunk multiple cizbles 

leading fram the selector board. The teminal end of tht? board ie 

enclosed by two steel doom. 

The other end 05 the board is knom as the power end, and 

TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info


	Bulletin_215
	SXS Machine Switching System
	Division I General- index
	Division II Type of Equipment - Index
	Division III - Circuits - Index
	Division IV - Index
	Division V- Cabling and Wiring - Index
	Division VI - Buildings and floor plans - Index
	Division VIII _ Machine Switching A Board - Index
	Division IX - Manual Offices in SXS areas - Index
	Division IX - Manual Offices in SXS areas - Part II _ Index
	Division X - Toll Boards - Index
	Division I Section 1
	Division II Section 1
	Division II Section 2
	Division II Section 3a
	Division II Section 3b
	Division II Section 3c
	Division II Section 3d
	Division II Section 3e
	Division II Section 3f
	Division II Section 3g
	Division II Section 3h
	Division II Section 3i
	Division II Section 3j
	Division II Section 3k
	Division II Section 3m
	Division II Section 3n
	Division II Section 3p
	Division II Section 3q
	Division II Section 3r
	Division II Section 3s

