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PRIVATE AUTOMATIC EXCHANGES 

1. INTRODUCTION 
The Private Automatic Exchange, abbreviated 
P-~-x. is an automatic intercommunicating sys~ 
tem which serves business houses, institutions, 
residences,. and ships in the same manner that 
e Community Automatic Exchange serves a com­
munity. The P-A-X is composed of the regular 
Strowger equipment arranged and adapted to fit 
the requirements of intercommunicating systems 
and renders the same quality of service as that 
furnished by public aut01118tic exchanges. 'l'bese 
switchboards are made in a number or standard 
types and sizes. Size ranges from three tel­
ephones to any number desired. Switchboards 
once installed may be increased in capacity 
as the need arises. A 100-ltne capacity sys­
tem may be thus increased to, say, a 1000-line 
system or one of intermediate size. 

The P-A-X 111 an isolated telephone system serving 
a single building or group or associated struc­
tures, often though a P-A-X may be connected 
to other telephone systems. 'When a P·A-X is 
arranged to permit calls to be lllade to and tram 
the public exchange, it is called a Private 
Automatic Branch Exchange ( P-A-B-X). see Ap. 
pendix tor details. 

The P-A-X as an isolated system bas a number 
or advantages. It permits lldouble tracktt tel­
ephone service: An inquiry on the city excbange 
phone may be invest igated and answered over the 
P-A-X while the city call is waiting. The priv· 
ate system also reduces the number of calls 
which must be handled by the manual switchboard 
attendant and gi vee general communi oat ions 
efficiency. 
The subject of P~A-X• e could be divided in 
several ways. . SY,stems using Strowger switches 
could be discussed against rotor relay systems. 
In the latter, ~ic~ are not to be considered 
in det.aU. ap conducting paths from every sta­
tion to ~ve~ other station are _permanently 
wired, but they rema 1n open until closed by the 
operation of certain relays. These switchboards 
are similar totheir corresponding C-A-X countttr­
perte. 

The division of the Strowger systems adopted 
here is based on capacity rather than on the 
type or switch employed tor any given function. 

1 

2. SMALL P-A~Xt§ 

Most P-A-Xta with oapacitie$ tor 25 or fewer 
lines employ ·rotarylinefinders and rotary con­
nector switches. Section 5 describes a 10 line . 
systEI!l; Section 6. a 20 line system. 

3• MODERATE AND LARGE SIZE P-A-Xt S 
These are generally of the lineswitch type 
though linefinders are employed on some. Ex­
changes · with an ultimate number of lines less 
than 100 have ·~trowger e~nectors while larger 
systems require selectors. In other .worde, a 
Private Automatic Branch E;xchange of moderate 
to large size employs .praot ioally the same 
switch train as a city exchange of comparable 
capacity. 
The switchboards are enclosed in attractive 
steel cabinets or sturdy design. In exception­
ally large exchanges, however, the switches 
are rack mounted with individual dust covers. 
Either type or mounting may be expanded by add· 
ing additional cabinet sect.ions to the former 
and more shelves or racks to the latter. The 
unit system of mounting the switches on the 
shelves makes the addition of equipment rel· 
atively simple. 

l.j.. SPECIAL SERVICES 

P-A-X's may be equipped to render various ser­
vices including Code Call, Watchman's Super­
visory and Recording. Conference, Executive 
Right-o!·Way, and Alarm. Other services as 
required in schools and special institutions 
are available. In addition. arrangements can 
be lll.ade to limit ·se rv 1 c e on some t.ele phones 
and to g~ve special privileges to others. 

4.01: Code Call 
The code call service permits e code to be 
sounded by bells, buzzers, horns, whistles, 
or lights under the control of a number dialed 
on any ot · the .regular P-A-X telephones, thus 
signaling eomeone that he is being searched 
for. The person ~hose code is being sounded 
answers the call by dialing a certain code­
call-answering number on the nearest P-A-X 
telephone. This automatically stops the code 
call lll.&Ohine and places the calling and called 
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Y.IG. 1. A P-A-X FITT1ID \II'l'H· \rln'CBMAN' S SUPSRVISOBY AND JmroBDIHG SBRVICZ 
persons in telephonic ccmnm1cat1on. The call­
ing person can. stop the code-call llachille at 
any tiDe by replacing the handset on the cradle. 
P-A-X code call systEmS are discussed in. Bul­
letin 670. 

4,02 watchman's 

This service makes the P-A-X telephones &Tail­
able as watcbman' a statione tCTr reporting ~raa 
a patrol route. The watcluaan dials a certain. 
number tram each or the telephones designated 
as stations. This causes a lamp to glow on a 
panel in rront o~ a supervisor, indicating the 
station tra~~ which the call is made. The cal.l 
18 also recorded on a paper strip attached to a 
special recording clock. The euperTisor may 
giTe instructions over the telephone, if be ao 
desires, when the watchllan calla. The equiP­
ment is designed so as to give an slam it each 
station is not reported within the predeteDiined 
interTals or it the stations are not reported 
in the correct order. ~ ll'1g. 1. 

4.03 Conference 

This feature enables any desired nUllber ot 
telephones within limits, to be connected to 
a common line over which all the. conferring 
persons may speak or be heard. There are three 
types. "Meet Me1• requires that the members to 
a conference dial the designated conference 
number at the appointed time. A second form 
provides for signaling simultaneously a max­
imum of 20 predetermined stations 1n a f1%ed 
group. A third pemits the progressive addition 
ot stations from a predetermined group. The 
person calling the eonterenee dials an assigned 
conference number followed by the numbers ot 
the desired telephones, as each answers, he is 
instructed to wait until all have answered. 
See Figs. 2 and 3. 

TEL. 

:riG. 2. 

= = 
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- l EQUIP. I 

RE:GULAA T!L5. / ~PIS.. 
./ EaoiP. 

CONf. TELS. TO TELS. OF CONF. GROUP 

nG. 3~ CONFERENCE FEATURE CALLING A FIXED 
G:ROUP 07 TELEPHONES 
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4.o4 Executive Right-of-way 

Executi ve right-of-way is an arrangement by · 
wnich a person using one of tbe executive tel­
ephones may reach any telephone whether that 
telephone is already in use or not. 

4.05 Fire Alarm 

The P-A-X telephones alone, may always be used 
~or emergency alarms _with the fire marshal' s 
telephone equipped with a loud. ringing bell. 
More elaborate fire alanD systeii.S require spec­
ial equipll8Dt. The equi];ll'!ent. used. consists of 
a n~ber of closed circui~ alarm boxes placed 
at convenient points, a super~isory panel at 
the gate bouse or fire marshal's office, and 
a code sender. If upon the outbreak of a fire 
a .pull-box is operated, the code sender auto­
matically sends out the fire code for that box 
to all of the code call signal devices. As 
Blways1 an alarm may be sent in by dialing the 
fire marsbalts telephone. The fire marshal, 
after rece1Ting the informat.ion over ~he tel­
e_pbone, may send out the code call of the near­
est box to the fire . by operating a key· which 
starts t he cod~ sender. see tige. ~ and 5· 

TO REG. 
TELS. 

SWBD. ~$~P~E~C~.~NO~N~-~8=U~S~Y---.-------~ 
L.lN£ 

LOUD BELL 

!'IG. 4. .PlRI!l MABSHALL• S TELEPBlRE WITH A SPE­
CIAL NCfi-BWY LmE 'rO INSURE THAT ALL 
CALIS 'JILL RKACH THE MARSlW.L 

HV 
RL't. 

TO Rf:G. 
TELS. sweo. 

fiRE . ALARMS 

F'IA£ CHIEF'S 
r----~?PHONf: I. RLSE 

KEY 

0 0000000 ~ 

ooooo ooo 

FIRE CHIEF's 
CABINET 

FIG. 5• A COMPLETE FIRE REPOM'ING SYSI'EM WI'rH 
PROVISIONS FOR HOLDlNG CALLS '1'0 FIRE 
MARSHALL AND · FOR sUPERviSiNG ALARM 
SIOtiALs . 

4. o6 Ke:y;-calling or D~et Line 

The key- calling unit consists or a small cabinet 
with a· row or keys. The executive mak:ing a call 
to any one ot certain -stations mer~ly flips a 
key. Tbe bell a~ the called station rings con­
tinuously indicating an exeouti~e call while a 

IriG. 6. KEr..CALLING CABlNET 

buzzer in the exeout1Te's cabinet soUnds . When 
t.he buzzer stops, the executive lifts his P-A-X 
handset and begins ·conversation. A direct line 
connects the executive with each station on the 
serVice. see Fig. 6. 

4. C17- Two-Line Monophones 

These provide the facilit ies f or ndouble-track" 
service. execut ive-secretarial service , P-A-X­
direct line, and similar switching services. A 
two-line Monophone consists of a regular Mono­
phone combined with a sub-baae which contains 
key equipment for switching from one line to 
another. See Fig. 7• 
I t provides fac ilities for making or answer ing 
·calls on either or two lines with a .eingle desk 
telephone and aff'ords provisions for holdJ.Dg one 
connect i on-while talking over the other line. 
'l'be "holdingn keys, when provi ded, are mechanle­
ally linked to the handset cradle switch and 
are r-estored when the ~dset is replaced. For 
t~s reason, a ~all push-button is proTided 
1n the top ot the sub-base and is used instead 
ot the cradle swi·tcb for releasing a connection 
in ease it is desired to dial a second time on 
one line while holding a call on the other or 
tor recalling the operator in a :manual system.. 

FIG. 7. TWO-Um: MONOPHONE ARRANGED TO MAKE 
OR ANSWER CALLS OV!R TWO LINES 
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FIG. g. EXECUTIVE LOUDS~G TELE.PlDNE WITH 
DIRECT.,..LlNE KEYS 

4.08 Loudspeaking Direct-Line 

This development combines facilities for key­
calling, as described above, with two-way loud­
speaking equipment so that it is not necessary 
for the executive to use his handset. A call is 
made by flipping a key. When the called party 
answers, his reply is heard through the loud­
speaker, and the conversation is then carried 
on by speaking in an ordinary tone. For con­
versations not intended to be overheard, the 
regular P·A-X Monophone is instantly available. 
This system is covered in Bulletin 346. See 
Fig. 8. 

4.09 :tPiok:-Upn 

This service permits an individual or an assis­
tant to answer calls on his telephone by dialing 
a special number from any other telephone on the 
system. Time can thus be saved by individuals 
such as supervisors who are away from their desks 
much ot the time but still within hearing dis­
tance ot their telephones. 

4.10 Secretary Answering 

A number of arrangements may be made whereby a 
secretary has facilitiesfor answering end trans­
ferring calls to an executive. One of these en­
ables a secretary to answer calls coming in to a 
number of P-A-X telephones but does not permit 
the secretary ·to enter upon connections onO..e 
they are established. The latter method is 
detailed in Bulletin 332. 
4.11 Autod!al 

With the Autodial, connections can be made to 
frequently called P-A-X stationswithout dial~. 
A po~ter is set, a lever pressed and the auto­
dial does the dialing. 

4.12 Party Line 

P-A-X•s of certain types can be equipped for 
selective ringing on two party lines. The elab­
orate party line arn!ngements adopted on c-.A.-Xt s 
are ~ customarily employed. 

4.13 Monitoring 

This provides a means ot listening in on calls 
when supervision is desirable as in schools and 
other institutions. Signal lamps associated 
with the talking paths are located at a cen­
tral point and the proper lamp lights when a 
call is in progress. The lamps may correspond 
to (1) individual telephones or trUnks; (2) 
particular selectors or connectors. The moni­
tor may listen in without disturbing the con­
versation but may engage in it it desired. 
See Fig. 9· 

LAMP SIGNALS 
A 

I ••••••••• '1-----1 
ooooooooo 1 
' 

JACKS 

MONITORING PHONE 

SWBD. I----TO 
TELS .. 

FIG. 9• ARRANG'E:MENT FOR MONITORING CALLS ON' 
LINES ASSOCIATED WITH LAMP SIGNALS 

5 • THE 10 LINE P-A-X TYPE 32A.l 
,This P-A·X is intended for the use or organ­
izations requiring a complete private dial com­
munication system of ten lines or less with 
switching equipment for two simultaneous con­
nections. See Fig. 10. 

5 .. 1 Description of Equipment 

The P-A-X consists ot one shelf, mounting the 
local switching units, a ringing converter, a 
fuse block and a terminal block. A second shelf 
holds power equip!lent. 

-

FIG. 10. · O~INIL'1' CONTAINnm TYPE 32Al SWITCH­
ING UNIT 
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Th$ line equipment consists or one relay per 
line and a relay common to all lines. The 
switching equipment !or oompleting local calls 
consists of four 11-point rotary switches and 
associated relays, providing facilities for two 
simultaneous local conversations. Each connec­
tion is established by means ·Of two rotary 
switches acting as a unit, one switch as e line­
finder end the other as· a connector. These 
switchi ng units are termed Nfinder-oonneetors.n 

5.,2 Battery end Charging Rqui:pment 

The swi tchboerd operates on 24 volts supplied 
by a storage battery floated,.. usually by a 
trickle charger (Section 8.21). 

5·3 Numbering Scheme 

Wh~n automatic ringing is employed, one digit 
establishes the connection, stations being 
numbered Ill" to ."On. · With dial-controlled 
ringing. two-digit n\I.Di)ers are ordinartly used 
for the local lines. The first digit selects 
the line, and the second digit ( usually nsn) 
causes ringing current to be sent out t.o the 
telephones. Two telephones per ~ine may be 
selected by long and short rings. Thus for a 
long ring the numbers would be, n18n - n28n -
113g11 etc; tor a short ' ring, 1112",- "22" etc. 

5-~ Local Calls 

1'ig. ll is a single-line diagralll · of the methud 
in wbi.eh a local connection is switched. When 
a person originating a call removes the handset 
from the cradle, · one ot the rotary switches 
operates as a line-finder, connecting dial tone 
to the calling line as soon as the line rs 
found. The digit dialed causes a second rotary 
swito,h to operate as a connector to select the 
line. Automatic rfil81ng now collllll.enees. It 
dial controlled ringing is employed, a second 
digit must be d.ialed to cause the bell to ring. 
The bell is rung only once unless the llr!nging 
digit" is ·repeated, which may be done as often 
as it. is necessary to signal the called station.. 
The length of the ring is proportional to the 
digit di~ed. If the called telephone is in 
use, nbUBy-tonen will be received. Both parties 
to a connect ion r~eive tal.ki.ng battery throUgh 
tlhe ~ relay coil, thus lll8k1ng it possible for 
either one to hold tbe connection. 

6. THE 20 LINE P-A-X TYPE 32A2l 
A P-A-X similar to the previous provides a capa­
city of twenty lines and may also furnish. addi­
tional services. 

6. 1 Bquit:ment · 

Tbe equiJ,IIIent is s1.mil.ar to that of the previowt 
1tith the exception that 25-point switches are 
used instead of 11-:point. The power equipa.ent. 
provides for 2~ volt operation. 

6.2 Number Scheme 

The one line diagram as shown in Fig. 11 also 
applies to this type with minor exceptions. 
Three digit numbers are required since the rotary 
switch banks lun'e 25 positions instead of eleven. 
Thus numbers "ln to "9''• 110111 to "09", and "00111 
to ~tO{)lJ.It inclusive are used for station numbers 
as they serve to drive the switch wipers over 
the contacts, a zero being equivalent to ten 
pulses. The number 110041t is equi'Yaleut to 2~ 
pulses. 

6.3 Code Call Service 

The code call service is provided in two forms. 
One form uses an autc:natic ringing machine having 
100 codes available, The other form, known as 
dial ringing, is accomplished by dialing digits 
of various combinations·, for example, digit "B" 
may be used to produce a long signal, and digit 
112• a sh~rt signal ~ 

FINDER CONNECTOR 

®~---~~--~~-------0 
TEL. TEL. 

FIG. 11. DIAGRAM OF A ROTARY FlNDRR AND ROTARY 
CO}I"'NECC''R smrEM 11:3 mPI.OYED :m 'l'YPE 
32Al OR 32A2l P-A-X 

7. CCH10N TAI..KlNG SiSI'EI.'l P-A-X 'fiFE: 32A38 
This syst• was especially designed to meet the 
serrtce requirem~s of schoollf, Sllllll factories, 
offices, etc., where a large number of telephones 
are not required end --where the traffic is not 
heavy. !t is . referred t() as the nconmon Talking 
System.n because all telephones are· connected to 
a common. pair ot wires. The. bell ot ea~h tele­
phone is rung c:tfer an individual wire. Although 
alJ. telephones are connected to the one COJIEon 
pair of line wires, it is customary to install 
the. system: with an individual pair ot wi.res to 
each te-lephone, and connect th811 together in a 
jllllct"ion box at the switchboard. 

A maximum ot 90 teleph~nee. instead of 100 may 
be connected to this ·system when eode call ser­
vice is provided although the usual limit based 
O:Q. tra1'f1e volume is between twenty ~d thirty 
telephones. Calla a:re made on a 2-dlgft basis . 
~en a telephone is called, the bell is caused 
to ring only once. To signal again, the number 
is re-dialed without hanging up the receiver. 
Busy lamp& are scaetilles provided and. located at 
points .,;here they may be seen by the users so 
that a person can obserT& whether or not the 
system 1s in use, before attempting to llake a 
call. 
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7.1 Switchboard 

·The switching equiJDent i s lllounted on tiTe ver­
tical-type relay lllOtmting strips bolted to t op 
·and bottCI!l erose. angles. This assembly is en­
closed in a sheet metal cabinet two teet high, 
f'itte.d with front. and rear doors. See Figs. 
12 and 14-... · 
The equ1paent proper consists of a strowger two­
JaOtion switcti and as sodated relays , ringing 
apparatus~ end a telephone line terminal bloek. 
The str owger switch and re1ays are motmt&d on 
strips 4 and 5, right to lett when viewed racing 
releys. Ringing equipm.ent is ·on strip 1. The 
tennin.al block { 4 rom~ of' 30 te:nninals each} is 
on the rear or strip 4. Strip 2 is reserved 
for direct · line or D8ster S.tation service while 
strip 3 i8 for code call equipnent. These strips 
are ueed only when the special services are pro­
vided. 

7.2 Master-station Service 

In this perticular type of P-A-X, master-station 
service may be employed if des ired in place o! 
·full aut0111at'1c ope r at ion. The master-station 
i s the only one equipped with a di~. Calls fran 
all other stations come to it autom.atically. 
They may then be transferred by the lll8Bter 
station. Local stations can not, thus, call 
eaeh other di rectly. 

--~----------------------, 

'IBK 32/438 SWl'l'CH 0 ABINE'l' K>UN'l$D 'Wl'lH 
STORAGE BAT'l'BRIES MD CHABGING liU'l' 

Auxiliary master stat·ioils _are equipped nth 
dials tor selectiTely signaling all stations. 
Two or more auxiliary master stations may be 
assigned to a secret s&rviee group. Any two 
of these uy then carry on a conversation 
without being heard by the master station or 
any outlying looal station. However, •hen 
more than two auxiliary master stations are 

· &&Signed t o the secret aervice group, ~ecrecy 
is not provided· between members o! the group. 
Under certain condi tions, two simultaneous 
conTeraationa can be hel d, i .e., one i n sec­
ret service group and one in the ordinary­
service group. see Fig. 13. 

7·3 Direct-Line service 

Two stations which have frequent occasion to 
·call each other m.ay be provided direct-line 
senice. This removes the traffic tram the 
sritohboard end gives s~cret service. trnder 
this condition, two calls lll8.Y be 1n progress 
simultaneously, i.e., one in the switchboard, 
and.one on the direct line. 

TL..-_L_} ::}] 
.SECRET . GROUP 

nG. 13. _DIAGRAM OF Till 32A~ oomoo TALKING 
P-JL-X SYSl1!i'l. Sit:RE'l' GROUP MAY OR 
l'iAY NOT m EMPLOYED. 

7•4 Circuit Explanation 

In Fig. 34, the ci~cuit tor a common talking 
P-A-X is shown. The telephones which are to 
have tbe ordinary service are all connected to 
the nmm. • serTice or master station line leads. 
These t elephones are ·equipped With · dials and· 
can, therefore, dial a pr&-detEmllned .two-digit 
n'ID!ber to cause the equip~~ent to signal, by one 
long ring~ the called party over an · individual 
ringing· lead. The e qu ipment then releases; 
The called party's telephone is already con­
nected to the same line as the calling party• s 
so •hen the call is answered, transmission bat­
tery will be aupplied to bot h -telephones OYer 
tbe same ~11ne and thl'ough the 88!18 eoainon bat• 
t ery reed.- relay. 
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'!'he telephones which are to have secret service 
are ail connected to the SfJCret service line 
leads; however, the signaling between telephones 
is the same as on ordinary service. Secret. 
service is given only on calls between tele­
phones on the · s~cret service lines. These tele­
phon~s have the same service aa ·the .telepbones 
connected to the "ordinaryn. line clr·cuit, but 
a conversation between two parties on the seer~ 
service line cannot be he~d by a party on the 
ordinary line. 

The telephones which are not equipped with di~s 
are connected to the · It direct" or I!Jnanual linen 
c1rou1 t as desired. Rein<)ving the handset frOil 
the cradle of a manual station will cause this 
line circuit to s ignal the l'maatern station with 
one long rillg. The master station completes the 
connection by dialing the desired partyts number. 

The "direct. line" connections , lfYlt wiri~, pro­
vide · means f or establishing connections between 
two manual lines. Removing the receiver f'rolll a 
telephone connected to one line will cause this 
eq~pment to send out a nsplash" .ring of genera­
tor on the second line. 

7.~1 Seizure by Ordinary Service Call 

The ttordinary'' service ~nd master ·stations ara 
equipped with dials. When the calling p~ 
removes his handset, the loop circuit will be 
closed to A in series with lG. A operates 
and closes B. B operates, ·closes I-I, and pre­
paNS the circuit to C and the vertical magnet. 
M operates, grounds the CHG ST lead to start 
the charger. grounds the OBL ·lead, closing the 
circuit ·to the busy lalllps, and prepares its o'lftl 
holding circuit. G operates, locks through 20, 
opens tbe· circuit -to prevent the o:peration or X. 
and short circuits its own number 1 winding to 
improve the impulsing eircui t to A. E3 in Sub­
Figure 3 operated when M did to · prevent the 
master station from being signaled by a manual 
phone while· a call is in progress on the common 
circuit. 

7.411 Raising Wipers to Dialed Level 

A follows' tbe impulses received from the dial 
and when at normal closes 2C in multiple wit.h 
the vertical magnet . C operates, prepares a 
holding circuit to 2C and the vertical magnet, 
and short circuits lC to :make C slow to relea.se. 
The vertical magnet follows the impul~s- received 
from A and raises the shaft and wipers to the 
dialed level. The VON, vertical-off-normal, 
springs operate after the :tirst ·step of the 
vertical magnet and close D. D operates, pre­
pares the impu~sing circuit to the ROT, rotar.y, 
magnet, and grounds the GEN sr, generator start, 
lead. After the last impulse 'of the series, C 
restores and transfer~ · tbe 1mpulsing . o1rc~it 
from 2C and tb~ vertical magnet to 2E and t)le 
rotary magnet. 

P'IG. 14. INTERIOR OF A TYPE 32A.;38 ~ITCH: 
CABINET 

7 .lil2 a,otat ing -cbe Wipers to the Ringing Lead 

A follows tbe second series of ' 1m.pulses and when 
at normal, · closes the circuit to 2E in multiple 
with the rotary magnet. . E operates on tbe first 
impulse of ·the series, closes F, closes the 
holding circuit to 2E and the rotary magnet, and 
short circuits 1E ·to make E slow to release. 
F operates, closes its ·locki.li'g ~1rcuit, and opens 
one operating circuit to R and the rotary magnet. 
Tbe rotary magnet, via the remaining operating 
circuit, follows the impulses received and rot­
ates the sbatt to the dialed telephone's ringing 
lead. After the last impulse of the series, E 
restores; opens the inc(lllplete circuit to 2E -and-­
the rotary magnet to prevent the· operation of 
that magnet should the circuit to A ·be · again 
interrupted and closes N. 

7.413 Signaling the Dialed Station 

N operates, grounds the "+L" lead, through its 
weighted spring, eloses an intermittent circuit 
to H, and connects the generator current over 
the DIR GBN lead to the RING' wiper~ · Tbe· genera­
tor current sent out over the RING wiper com­
pletes a circuit over the RING lead throUgh the 
ringer and condenser at ' the called stat1onts 
telephone and back over the "•" lead to groond 
at the spring of P. · 

When N operated, it closed an intermittent cir­
cuit to H. H. is slow to operate due to the 

. short -circuit across its first winding. When · 
the weighted spring ot N comes to r•st, the 
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current will be closed to operate H. H op,ena 
the ringing circuit to the dialed station. opens 
B, and closes its own loeking circuit. 

7 .4~4 Restoring the Shatt and Wipers to Normal. 

When H operated, the circuit was opened to B •. 
B restores and closes the circuit to the release 
magnet. The release ln8gtt6t operates and restores 
the shaft and wipers to nomal. The V<!l springs 
operate when the shatt restores to normal and 
opeD D. D opell8 the circuit to the release mag­
net, removes ground trom the <lEN sr lead, and 
opens the circuit to F and H. F on restoring 
opens N. H on restoring closes the circuit to 
B. B operates end closes the circuit to hold 
M operated. 

7.415 Tran~ission 

When the called party answers, the transmission 
cir cuit will be completed. Whether the call 
(ordinary service only) is from a telephone 
connected to the ordinary line leads or the 
secret service, transmission battery is supplied 
f'rOllt relay A. 

7. 416 Relea.sing 

When both parties have replaced their handsets, 
the circuit will be opened to A, which opens B. 
B opens M which opens the charge start circuit, 
the busy lamp. circuit, and E3. 

7.42 Secret Service Calls 

On a call within the secret service group, cer­
tain diff'e;ences in operation of the equipment 
occur in order to provide secrecy . The le.rt 
normal post spr ings operate on calls to levels 
1, 2 and 3· When a call is made fran one tele­
phone in the secret sarrtce group t o another 1n 
that group, these springs sene to disconnect 
the secret service line from the regular line. 

7. 421 Seizure for Secret Service Calle 

Relay A operates closing B; bowever, ·G does not 
operate t h i s time and hence K may operate to 
give secrecy after the called party has been 
s i gnaled . 

7 .422 Signaling the Dialed Station 

Up t o thie point, dl circuit operations are as 
previously described (Sub-Sections of 7 ,41). N 
will operate as previously. When its weighted 
spring c011l8s to rest, H will operat e whi.oh opens 
t~e ringing circuit, opens Bt closes. its looking 
circui t. closes K. K operates, closes its look­
ing circuit, transfers the secret service line 
tram the winding of' A to J. J operates, closes 
a locking circuit to hold K. closes the circuit 
to the secret service busy lamps over the SBL 
lead, and prepares the circuit to 2L. 

7.423 Restoration or Wipers and Transmission· 

The· .Sbatt ·and wipen return to normal as before. 
Relays J a nd K are t he only relays operated. 
Transmission is from J. 

7. 424 Secret Service Busy 

Attar a call has been established rltbin the 
secret service group, the regular equipment is 
free for calls within t he ordinary group. It' a 
party in the ordinary service group attEmpts to 
make a call to the secret service group, he will 
receive busy tone. Operations will be as ex­
plained. The left normal post springs operate 
at the end of the t irst series of i.Dtpulses and 
since K is operated, closes the circuit to L. 
L operates through 21, opens the ring1ng cireu.1t 
to prevent ringing the called station on the 
busy secret service line, and closes lL. The 
t~ windings of' L are i n opposition so that L 
will operate as a buzzer and thus place a vary­
ing potential on condenser M~ 

7.43 Direct Line or Ml'.nual Telephone Relays 

The relays in this group (Sub-Figure 3 of 34} 
consist of two line qr. b~ttery feed relays and 
those necessary for start'ing the ringing equip­
ment and tor signaling the called direct line 
or the master station according to the service. 
When direct line serv.ice is specified, relays C3 
and D3 perform the same function :tor line 2 as 
A3 and B3 do tar line 1. Th6 equipment is then 
wired by the 11yn wiring, 

7. 4-31 Signaling '!;.he Dir ect Line or rt:1ster ·station 

When the calling party remo~es his handset, the 
circuit will be closed to relay lA3 irrespective 
as to whether the telephone is the direct line 
( 1 ) or a manual phone . A3 operates , . removes 
the short circuit from its number 2 windi.ng to 
improve transmission, and closes B3 . 15 oper­
ates, ope~ incomplete ringing circuit t~ the 
calling telephone, prepares the r-inging circuit 
to the direct l~ne (2} or master station ac­
cording to which is connected, grounds the OBL 
lead, grounds the GEN. ST. 1~ short circuits 
2A to prevent A from operating on generator 
current when nxw wiring (Manual Service} is 
uaed, and close.s an intermittent circuit to E2. 
The ringing equipnent operates, and generator 
over the DIA. GEN. and RING lead w.ill cause the 
bells to rlng at the called station. .when the 
weigb;t;ed spring of F3 comes to rest, the circuit 
will be closed to E3 . E3 oper ates, removes the 
short circuit :from the nwnber 2 winding of A to 
improve the operation of. A should the master 
station extend tlie oall, removes ground from 
GEN. ST. lead, ana· opens the ringing circuit to 
the called station. · 

8. THE PLUNGER LINES\.fiTCH P-A-X, 'I'YPES 25 ,AND 50 

Tbe P-A-:X:'s generally em.ploy !lOWer, su,Pervisory, 
ringing, and special equipment which is somewhat 
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FIG. 15. TYPE 50 P-A-X SHOw"'NG PLUNGER LINESWITCEES WITH BATTERIES AND, CHARGER BELOW 

different from that of a public exchange. Al­
though this equipment also varies between P-A~s 
acqord1ng to size and type, the apparat us which 
is typical of many P- A- X's will be described 
here to intr oduce the equipment and circuits. 

The sys tem to be described is that of a plungeP 
lineswitch P-A~X of one- hundred lines or more . 
An installation is shown i n Figs. 15 and 16. The 
Type 50 is unlimited in capacity while the Type 
25 is recommended for installations of 20 -
100 lines . 

FIG. 16. TYPE 50 P-A- X WITtl WA1'CHM.A!i' S RE CORDING BQUIPMENT TO THE RIGR'l' 
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PLUNGER LIN!SWITCH 

1/ 
/ 

-----@] 

1}-~s 
TEL FIG. 17. 

~ 

DIAGRAM 07 A TYPE 25 OR 50 ~-A-X 
SHOWUm PLUNGER LINESW'ITCH AND 
STROWGER CONNECTOR 

c 
TEL. 

I} 
FIG. It. 

DIAGRAM OJ' A 'l'YJS 32A3l P-A-X SlOWING 
ROrARY L1NEFINDER ·AND S'lB>WGERCONNECTOR 

[1]------{TI 

0 
T 

,9~~------{1 1}-T~ 
FIG. 19. 

DIAGRAM SHOWING THE USE OF A STROW· 
GER LINEJ'INDER AND . CONNECTOR 

PLUNGER UN!SWITCH =-"1 ~SPECiAL SERVICE 

I~ 

: =} ro =}-----o ' = -CONN.:: 

'
' - - TEt.S. ' - -

TEL. li'IG. 20. 

DIAGRAM OJ A 'l'YPE 50 P-A-X SBOlJING 
PLUNGER LINESWITCH, · STROWXR SlUe­
TOR. AND CONNECTOR 

J'IGS. 17 TO 20 

8.1 The Switch Train 

The ·lineewitehes, seleetors, and connectors are 
similar to those employed in a public exchange 
and hence do ·not require speo1e1 description. 
Exoept in the large P-A-X's, the selector s and 
connectors are arranged to start the tone and 
ringing equip,nent when seized for a call. See 
Figt~. 1 7 and 20 . 

g.~ Power Equi~ent 

The power requi.rements of a P- A- X ax& consid­
erably different from those of a large central 
office, but they do r esemble tbe needs of an 
unattended C-A-Y.. First the power supply to 
the switchboard must be reliable. If the eom-

. mercial supplY' is dependable, battery elilnina­
tors may be employed. Usually, however, storage 
batteries are deemed desirable to insure ~he 
constant supply of current free from interruP­
tions or large voltage variations. Generally, 
autonatically controlled charging is arranged 
to carry the actual exchange load permitting 
the battery to "float" in a. fully charged con­
dition. Secondly, the power equipment , in­
cluding tlie storage batteries must require 
little or no regular attention. The following 
methods of charging have been developed wi th 
these points in view. 

g. 21 Trickle Charging 

The charging rate of a rectifier can be adjusted 
to a value which in a 2~ hour period will be 
just sufficient to replace the current used and 
to bring the battery up to normal. Renee during 
periods or heavy t raffic, the battery must carry 
a considerable part of the load. 

8.22 Constant Current Charging 

With a charger of this type, current is of a 
high fixed value. Irrespective of battery volt­
age or t he exchange load, this charger gives a 
continuous ou~put of a predetermined number or 
amperes . When the busy period is over and the 
exoh~e load falls, the battery begins to re­
ceive the full ' charge. This will soon bring the 
battery up to its full capacity; at which time, 
it ts necessary to disconnect the charger. Ad­
vantage is taken of the fact that the voltage 
of a storage batt'ery rises during charging in 
proportion to the amount of charge in the bat­
tery and the rate of charge. 'Ih1s rise in volt­
sge can be used as a measure of the charge with­
in the battery. Thus the Toltag~ of a cell 
under charge will rise from 2. 10 at discharge 
towards 2. 7 with maximum charging rate and the 
ee~l . approaching the ru117 charged state. A 
Toltage sensi tive relaY' tri ps at the desired 
voltage ( at 54 but not 52_. vol ts) and cuts off 
the charger. 

There are two methods of restarting the charger. 
( a } 'When the voltage of the cells ·fall.s from 
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~.05 {open circuit) towards 1 . 75, a voltage 
sensitive relay releases (at ~7 volts but not 
~7 . 5) st~ing the c~arger, or (b) the first 
call after the charger has been stopped restarts 
the ch.arger. It the voltage is still high indi­
cating a tully charged battery, the charger is 
again stopped. 

g,23 Constant Voltage (Full Float Method) 

The circuit is arranged such that a constant 
voltage of approximately 2 . 15 volts is main­
tained across each cell . The charger nonnal.ly 
supplies · all of. the D.C. required by the load 

. at the s81Jie time turnishinS the battery with a 
trick;l.e charge to make up for internal losses . 
The battery "floats" in parallel with the char­
ger. Should the battery become discharged during 
an emergency, the charger will bring it up to 
normal . 

W1 th no exchange load and a fully charged bat­
tery. there is no current flow from the charger 
and hence no danger of overcharging the battery. 

8~24 Hi gh and Low Rate Operation 

This meth.od i s sj.milar to the above "full floatn 
exoept that during no load periods the oonsta,nt 
voltage charger is turned ott. A law rate char­
ger serves to repla ce internal· battery losses. 

8.25 .. Motor-Generator s and Comm.eroi~ D. c. 
Sometimes motor generators are employed, The 
diverter pole type, a form or compoun4-wound 
generator~ falls under the full float method , 
Section g . 23. If' commercial di~ct current is 
available~ it may also be used through res i s ­
tances. The exchange voltage is lj.S volts for 
the l~er and · 2lt for some of the smaller. 

8.26 Circuit Explanation 

F ig. 21 illustrates a · tYJ>ical charging scheme. 
'!he control system. is such that the charger is 
operated continuously ~til the battery voltage 
reaches the high limit, say 54 volts. It' the 
charger is off, when a connector is seized or 
an a bnormal condition arises in the switching 
equipnent, it is started. Thus, the operation 
ot any or the supervisory alarm r elays A to D, 
Fig. 35, or of the motor start relay D-2 , will 
result in the starting of t.he charging equipnent 
8.8 foll(!Ws: The operation of any of the relays 
mentioned operates r elay F-2 from ground on 
the charge start lead. Relay F-2 locks up to · 
ground at a break contact of G- 21 grounds the 
H.V. R. lead (high voltage relay), operating 
the "relay switch" shown in Fig. 21, and thus 
sta.rts the charger. Relay F- 2 also prepares 
a supervisory circuit and a high voltage control 
circuit (to relay G- 2). The circuit to the 
supervisory charge lamp passes through a bre~ 
contact of relay H-2. Relay H-2 is oper ated by 
a part of the charging current· and is, therefore, 
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FIG. 21. A TYPICAL POWER PANEL 

nomally operated whenever relay lr-2is' operated, 
If the charging start circuit is closed and the 
rectifier fails to charge the battery, H-2 
releases and closes the circuit to a white la~p. 
If' the condition exists for mo·re than a brief 
interval, the lamp glows and the alarm buzzer 
so'\UldB. The operation of the alarm circuit is 
explained under the heading "SuJ)ervisory Cir ­
cuits. " 

Aa mentioned above, relay F-2 closee a circuit 
to G-2, a voltage sensitive relay. Relay G-2 is 
so margined that it will operate on 5lt volts but 
not on 52. 

When the voltage reaches the high l.imit, 0-2 
closes its IIX'I contact,. operates full.y, and 
breaks the locking circuit to relay F-2. Relay 
F -2 releases, opening the circuits to G-2 and 
the charging equiJment relay switch which both 
relee.Se. 

If the charge start lead should be grounded 
during a high-voltage period, relay G-2 i s oper­
ated by an "XII contact of F- 2 aod prevents the 
closing or the locking circuit to F- 2. Hence 
t.he charger is operated onlr for the length of 
time that the ope:rating circuit to F-21s closed . 

g.27 MisceUaneous Circuit E:xpl.ens.tion.s · 

8.271 SUJ;!l'ViSory Circuits 

The supervisory r elays, Fig . 35, are shown for a 
lineswitch, selector, and connector system. For 
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a 100-Une system, the selector supervisory re­
lays E and F are omitted. The number of relays 
similar toG furnished depends on ' the percent 
trunking employed on the lineswitch board . 

The operations involved in the !use alarm cir­
cuit will be desc~ibed as typical of the alarm 
circuits of this system. t.Jhen a fuse blows, 
battery ia conducted from a fu8e•alarm bar to 
relay A. Relay A closes a circuit from (+) 
ground, "fuse lamp" lead, a red fuse-alarm lamp, 
through the 1000-obm winding of delay relay A-1 
to ( - ) battery. Due to the 1000-obm resistance 
1n the circuit the red l.amp is not illuminated ; · 
Relay A-1, however, operates , but due to the 
action of it.s weighted contact there is a delay 
before the circuit is finally closed to reJ.ay 
B-1. This operation is explained in tha next 
paragraph. B-1 operates, cuts the 6 -3/10 ohm 
winding or A-1 in parallel with the operating 
winding. permitting the t"use...ala:rm laznp to glow, 
and. closes a circuit to the ale.rm buzzer. 

The delay in the operation of B-1 is brought 
about as follows: The operation ot A-1 sets 
its weighted contact into vibration. On each 
oscillation_ a circuit is momentarily closed to 
relay B-1, which is slow-to-operate. 'lhe pulses 
of current to B-1 are at f irst too short in 
duration to operate i t . When the vibrating 
contact bas al.most come to a stop, the circuit 
to B-1 is maintained long enough to operate it . 
Thus a delay of several seconds is brought about 
between the operation of A-1 and B-1., 

g.272 Dial Tone Generation 

Dial tone is generated by means of a relay which 
is operated only when dial tone is r eq'IUred. In 
a selector system the. dial tone is started as 
tollo-s: Ground is connected to the line relay 
of the selectors through relay E. Hence, whe.n 
a selector is seized, relay E operates, grounds 
the dial tone start lead and connects dial tone 
to the(+) lead to the line relay. In a con­
nector system, the operation of a .relay in the 
connector, when the connector is seized, grounds 
the dial tone start lead. The dial tone lead 
is connected directly to the connector jacks. 

'lhe dial tone is produced as follows: When the 
dial tone start lead is grounded, relay E-2 is 
operated by one winding. The operation or E-2 
connects its second winding in parallel With 
the first winding and, due to the fact that the 
magnetic effects of the two windings oppose, 
relay E-2 immediately releases, only to be re­
operated by the first winding. The relay is 
thus caused 'to "buzz" rapidly, as long as the 
dial tone start lead is grounded, thus rapidly 
charging and discharging a condenser,· which 
resUlts in the production of the dial tone 
current fA.C~). 

8.273 Busy Tone Generation (Fig. 35) 
Busy tone is started and generated similarly 
to dial tone with the exception that the tone 
is interrupted. Relays A-2, B-2, C-2 and, in 
certain cases, D-2 are involved. When the busy 
tone start lead is grounded by the action of a 
selector or connector, relay C-2 is operated. 
C-2 operates B-2, which in turn starts the busy 
tone relay A-2. Relay B-2 also short-circuits 
relay C-2, oausill8 it to release after a slight 
delay. The release of C- 2, opens the circuit 
to relay B-2. B-2 restores, stopping the busy 
tone and removing the shunt around B-2. B-2 
operates again to commence a new cycle. The 
busy tone is thus continuously interrupted. 
The mechanical adjustments of relays A-2 and 
E-2 are such as to produce tones of slightly 
different pitch. 

8.274 Motor Start Relay 

Relay D-2 is operated as soon as a connector 
is stepped off normal, from ground at tho otf­
nol'lll1ll springs, to start the charging equipnent 
(if ott} , blsy tone relays, ringing interrupter, 
and riDging ocmTerter. 

8.275 Ringing Current 

The ringing current is generated by a vibrator 
ringing converter and interrupted by either a 
rotary- cam-type or a relay-type interrupter. 
The operation of the ringing converter shown in 
Fig. 35 is ~ follows : 

The operation of relay D-2, connects ( +) ground, 
over the ringing converter start lead, through 
the lri.ndings of the converter1 s motor magnet to 
( - } battery. The arn-.ature is attracted to con­
tact 2 end connects two other magnet windings in 
parallel· with the operating windings. As the 
magnetic effects of the two sets of windings 
o:ppoae, the Sl'lllBture is released, the tension of 
the reed momentarily carrying · the armature 
against contact l on the back Slfing. The arma­
ture is again attracted and released and so on. 
thus being caused to vibrate at a steady rate 
in pendulum fashion. 

When the armature is against the magnets, (+) 
ground is connected through contact 2; through 
a primary winding of the transformer and through 
the windings of the choke coil to(-) battery. 
When the armature is . on its back swing, (+) 
ground is sent through contact l and through a 
primary winding of the transformer in the oppo­
site direction to the original current pulse. 
1m alternating current is induced in the second­
ary winding of the transformer and is used for 
ringing. 

The ''generator" current is superimposed on D. C. 
as customary. The choke coil, wbich is a re­
peating coil, and the condensers act as a filter 
to keep noises, caused by the converter action, 
out ot the battery. 
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8.276 The Ringing Interrupter 

A ringing interrupter is used here for two 
purposes: one, to furnish the ringing cycle of 
ringing and silent periods, and two, to connect 
the generator to only a portion of the load at 
a time, · so as to require a smaller converter 
than would otherwise be needed. The ringing 
in,terrupter, sho'Rll in Fig. 35, consists of three 
slow-to- operate relays, three sets of ·springs, 
and a set of rotary C8Jils driven by a motor 
magnet. 

When the interrupter start lead is grounded, 
the motor ma~et operates , and relay C-3 oper-

ates, energizing relay A-3, which operates relay 
B-3. Relay B-3 opens the circuit to the motor 
magnet, permitting it to restore and step the . 
cams around to the next position. The operation 
of B-3 also short-circUits relay C-3, permitting 
it to restore. C-3 shorts A-3, which restores , 
shorting B-3· When B-3 restores, · the motor 
magnet is again energized, and the cycle repeated 
as long as the interru)?ter start lead is grounded. 
The operation of the csms connect generator to 
each ringing group in turn for a part · of the 
cycle and(-} battery for the remainder of the 
cycle. 



P-A-8-X 

9. IN'mODUCTION 

'!he private automatic branch exchange (P..A-B-X) 
is similar to a private automatic exchange 
(P- A-X) except that facilities are provided for 
making eau_a to and fro!A the public exchange 
through the P- A- B- X. 

Simplest arrangement is to list the P-A-B-X 
nUIIlbers in the telephone directory. Tbe calling 
party then dials into the P-A-B-X. However in­
caning calls from the public exchange are usual­
ly completed by an attendant who knows the 
P-A•B-X number of the wanted party and who can 
render personal service to the calling party. 
Tbe attendant may have one of two types of cabi­
nets before her: (1) The familiar floor . type 
with a complete manual multiple of all P-A-~ 
telephones. Connections with incoming calls are 
set up manually using cord circuits. (2) Turret 
Type cabinets are placed on a desk or table. 
Connections are set ·up by dialing into the 

APPENDIX 

P-A-B-X. SUpervisoey .lamps and keys for answer­
ing and releasing the variou.s trunks appear 
on its face. 

Outgoing calla ( P-A-B-X to public exchange) may 
be handled in any of several ways. One method 
requires the service · of the attendant to extend 
the line to a public exchange trunk. Tbe attend­
ant may thus exercise discrimination in granting 
trunk service. 

Another method of makiilg outgoing calls permits 
the calling party to seize public exchange trunks 
directly by dialing the single digit assigned. 
The trunks are usually connected to the "9" or 
11 0 11 level on the connectors (or selectors if 
p~esent). The connectors when arranged for tQis 
service rotate automatically on the selected 
level to find a free trunk. Under restricted 
service, only certain telephones may obtain 
trunk service. 

TRUNK- CONNECTING TELEPHONES 

HAVE KEYS IN BASE 

Type 
32·A·I 

Switch­
b.oard 

!Of' 2 Trunks to 
Manual or Automatic C .O. 

FIG. 22:. SERVICE DIAGRAM OF A TYPE 32Al P-A-X WITH CITY TRUNK CONNECTED tmll' 

llJ. 
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2 to 5 Trunks to Manu~l or Automatic C.O. 

. .... 

FIG. 23. S!lRVICE 'D;tAGRAM OF T!PE 3JA6-A P- A-B-X 

10. TYPE 32JU P-A-X WI'm TRUNK. EQUI:PMENT 

'!be simplest arraDg8D.ent tor givi.n& trunk serv­
ice is shown in Fig. 22. The interior tele- · 
phone system is essentially that or the P- A-X 
described ib Section 5; however, one or two 
ei:reui ts :pe.rallel to the P- A-X lines otter trunk 
service to telephones u r the two-key-in-base 
type. The keys permit switching the Monophone 
to one or the other or the two trunkS from the 
P-.A;_X line. 

It a party, while talking on an outside trunk, 
ree.eives a local P-A-X call, his station bell 
will ring. He can release the trunk key (not 
replacing the handset, thereby holding the out.: 
side trunk) and answer the P-A-X call. Upon 
reoperating the trunk key, he will -be returned 
to the outside call. 

An inc oming call ma.y be answered ~t any 2-key 
Mono phone and then transferred . to any other 
2-key Monophon6. 'Ibis is accomplished by merely 
restoring the trunk key without r~placing the 
handset and dialing the desired P-A-X station. 
When the desired P-A- X station answers, he is 
requested to operate the proper trunk key to 
npick upn the waiting central office call. 
Secret trunk service may be had on one Monopnone 
if a third key is added. No attendant is needed 
tor the above system. 

ll. TYPE 33A6-A P-A-B-X ( 20 Stations, 5 Trunks } 

'l'his is truly a P-.A-B-X for connections are made 
to central office _ trunks at the automatic switch­
board. Three clesses or atat.ion may be ~ all 
haTing fuLl intercommunication. However, re­
stricted stati~ns -cannot originate or receive· 

trunk calls. Semi-restricted stations may haTe 
trunk calls transferred . to them but cannot di­
rectly 8llS1rer or originate trunk calls. Non­
rea.tricted stations may originate, answer, or 
transfer trunk calls . In addition, the special 
P-A-X serrtces are available to P-A,...B-X's. See 
Fig. 23. 

11.1 Unattended 

It there is ~o regular attendant provided for 
anewering incoming trunk c8.lls, these are an­
swered by any non-restricted station which may 
then tr-ansfer the call to anr non- or semi­
restri~ted telephone. 

ll. ll .Answering 

When the trunk signal$ sound, .a party at a non­
restricted station ( 1 ) remoTes his handset; (2} 
listens for dial tone; ( 3 ) dials 11&1; (~) trunk 
signals cease; { 5) answers call giving name ot 
company. 

11.12 TransferriB§ 

When the party at a non-restricted s tation finds 
out what person in the organization is wanted 
by .the public exchange subscriber, he (l} pushes 
transfer button; (2) listens . for dial tone; 
( 3 ) dials number or wanted party; Pi-) ringing 
or busy t one is heard; (.5 ) requests answ~rill8 
party to take call by pressing push button; 
(6) transfer tone is heard indicatill8 that the 
trunk call has been t ransferred. Calls to the 
public exchange may be transferred in a siiiUar 
manner. SUCcessive transfers ~ be made fraa 
both non-restricted and ssi-reetricted stati0118 
as described above. 
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TEL.. c TRK. DIST, 

UN£ MULT. 

FIG. 2~. PATH OF TRIJNK CAIL IN A 33Ab-A P-A-B-X 

TEL. 

TRK. 
SWT. 

. FIG. 25• SUBSCRIBER "07" TRANSFERS TmJNK CALL 
TO 1t4JI BY CAUSlliG FINJ:im "F" TO SXIZI 
A TRANSFER LINE AND BY DIALING "4• 

11.13 One Line Diagrams of a Trenst'er 

To transfer call (Fig. 2~), station 07 .(Fig. 25) 
presses button on telephone and dials number 
desired. Pressing button places a holding 
bridge in trunk relay group across the public 
exch8.Jlge trunk and marks this trunk in the 
finder switch banks, via the transfer line 
multiple. There is one transfer line circuit 
for each trunk. Each transfer line circuit is 
assigned one contact on the finder. Th.e finder 
wiper now locates the transfer line associated 
with tp.e trunk to be transferred. This stage ot 
the operation is shown in Fig. 26. 
The connector wiper stands at station whieh is 
to receive calls. Station ~ is rung. 

For the person at station ~ to pick up the 
trunk call, he pr esses his transfer button. 
This causes the transfer distributor to mark 
the new l ocal line ti .in the bap.ks or the trunk 
switch via the conneotor ·and connector multiple. 
The trunk switch steps to the transfer line ~; 
the finder connector link releases, and the 
hold~ng bridge (not shown) 1s removed. Fig. 27 

shows this stage which is similar to Fig. 2~. 
Additional transfers are made in a like manner. 

11.2 Attended 

If it is desired that. an attendant an~er inc_aming 
calls from the public exchange, an att~ndant' s 
cabinet (.turret type) is furnished. See Fig. 28. 
With the attendant's cabinet, it is possible 
for both restricted and semi-restricted stations 
to dial the attendant and request her to set up 
connections to the public exchange. 'I'bese are 
known aa delayed calls. Non-restricted and 
semi-restricted stations will receive_a busy 
tone an answering a call which has been extended 
from a public exchange by the attendant who 
haB withdrawn. By pressing the push button 
associated with each telephone, transfers will 
be co11.pleted. 

. If the attendant waits on a connection which 
she bas extended, no busy tone will be heard, 
and the attendant instructs the answering party 

TEL. 

I 
I 
I 
I 
I 

c 
NORMALS 

I TRANS. 
1 DIST. 
I 
I 
I 
I 

L---------------
TRK. 
SliT. 

CONN. 
MUI.T. 

FIG. 26. SUBSCRIBER 11411, REQUESTED TO TAKE 
CALL, CAUSES TRUNK SWITCH TO :FIND 
HIS CONNECTOR MULTIPLE 

f'---------------? 
\ , c ~; A 
' ar~---~ fi 

I I . I I I 

l l 
I I 

' l ~--_J : 

~------.-----~'~ I 

TRK. SWT. 

FIG'. 27 • SUBSCRIBER tt4n NOW IS CONNECTED TO 
Tl1E TRT.J'NX VIA THE LINE MULTIPLE, 
FINDER-CONNECTION LINK HAS RELEASED 
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to take the c~ll by pushing the button. The 
attendant's cabinet can be switched out or service 
by turning a key, 

11.21 Attendant's Cabinet 

·rhe attendant t s cabinet has two keys which are 
used ror making and answering calls over the 
public exchange trunks. In addition to the 
normal position, the keys have an "ANSn and 
a · IIRJ.SE" position, t-Jhen the buzzer signal sounds 
the attendant ( 1 ) removes handset from cradle; 
(2 ) operates either public exchange trunk keY.; 
{ 3 ) buzzer ceases, supervisor y l amp glows·; 

FIG. 28. Nl'TENlJANr'S CABINET FOR 33A6-A P-A-B-X 

LINE NORMALS 

FINDER 

T r-----~--~------~ 

TRANSfER LINES 

LINE t.tUL TIPLE 

(4) gives name of company; (5} decides whether 
to release call by operating trunk key to "RISEI1 
position or to transfer call; (6} transfers call 
by operating transfer key for one second; (7) 
listens for dial tone; ( 8) dials number of desired 
station; (9) hears ringing {or busy tone) ; 
(10) requests answering party to press button; 
( 11) supervisory lamp is extinguished when tr~­
fer is complete; ( 12 ) hears transfer tone, re­
stores trunk key to nonnal, and handset to cradle. 

If the transfer is not completed, the attendant 
may return to the connection by again operating 
trunk key to "ANS" position. If the person to 
whom the call has been transferred wishes to 
re-transfer that call, he may do so by pressing 
his push button and dialing the wanted station 
as described previously. 

The attendant also has an "information" trunk 
at her uisposal. This is essentiall y a non­
restricted P- A-B-X line for receiving local 
calls. However, ii' both of the trunk keys are 
held by calls in progress, the information trunk 
!ll.aY be used to make public exchange trunk calls 
as described for non-restrict ed local stations. 

Calls made to the public exchange may be trans­
ferred in the same manner that any incoming 
call would be. 

Fig, 29 shows a one line diagram of t he com­
plete circuit minus the attendant ' s cabinet. 

CONNECTOR 

CONN. 
UULTIPLE 

TRUNK 
SWITCH 

TRUNK 
DISTRIBUTOR 

TRUNK 
MARKING 

LEADS 
TRK .... ULTP. 

TRUNKS 

FIG. 29. COMPLETE DIAGRAM OF THE 33A6-A P-A-B-X 
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INFORMATION 
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W LTIPLE 

TRUNK 
DISTRIBUTOR 

TRUNK 
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LEADS 

TRANSFER U NES TAK. MULT. TRK. MUL.TP. 

MULTIPLE 

ATTENDANT'S 
L INES 

TRUNK$ 

FIG. 30. CCMP.I;ET.E DIAGRAM OF THB 3}A6-A P-A- B-X 'WI'm A'I'l»mANT1S CABINET. mE CABINET HAS DIRECT 
mtlS, THE A'I'l'ENDANT MAY ACCESS TO 'mONK SVITCR AND TO ONE UNRXSTRICTSD LINE AS WELL. 

SEIZE A TRUNK BY OPERATING A TRUNK KEY. 

Fig. 30 shows the attendant ' s cabinet added. 
which is seen to consist of essent.ially one 
regular non- restricted telephone circuit and 
two circuits which have direct access to the 
t .runk switch and thus may pick up trunlfs directly 
without the necessity of setting up a tinder­
connector link. Thus on simplest analysis, 
these two lines resemble a regular non- rest ricted 
ci r cuit stripped of all connections -- find~r, 

line normals, connector, connector multiple -­
with only the line multiple remaining. 

11. 22 Trtmk Seizure by Attendant 

To seize a trunk for an outgoing call, the at­
tendant need merely operate one of the ker s 
~sociated with the t wo at t endant 's lines. The 

trunk switch will find the l ine and connect a 
trunk t o the .public exchange. The supervisocy 
lamp associated with the key operated will gl<:l'r. 

When the call is completed, the key is moved 
momentarily to t he releaee position . The lemp 
•ill be extinguished as soon aa the public ex­
change releases the trunk. Incoming calls are 
handled in the same manner . 

ll . 23 Transfer of a Trunk Call on Infomation 
~ 

The transfer key on the attendant's cabinet 
corresponds to the transfer button provided at 
each P- A- B-X station. Transfers over tbe infor­
mati on trunk are exactly aa described in sections 

!'IG. 31. TURBB'l' '1'YPI ( CORDI.JSS) AT'l'END.ANTt S CABINET AS USED ON TBI '1'YPS ~ OR 50B P- A- 8-X 
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11.12 and 11.21 for non-restricted stations. 
The method of transfer over the two attendant's 
lines is described in Section 11.21 and resembles 
the steps shown in Figs. 25, 26, and 27. 

l2 • TYPE 50B P-A-B-X {Unlimited CaJl!C1 tt) . 

The. swi tchboa:rd unit resembles the Type 50 P-A-x. 
However. it is possible to make calls into the 
public exchange by d1al11)8 no.n Calls from the 
public exchange are answered by an attendant who 
may complete or transfer calls by dialing into 
the P-A-B-X ( turret type cabinet) or by plugging 
into a fUll multiple of local lines in a floor­
type cabinet. Fig. 33 shows the service dia­
gram while Fig. 17 illustrates a connection 
in a 90 line exchange (connectors only) and 
Fig. 2.0, a connection in an 900 capacity system 
(selectors and connectors). 

A system such as the type 50B or the smaller 
type 25B is extremely flexible. Additions :may 
be made readily to increase their capacities; 
also the special services outlined in the P-A-X, 
Section If., ma;v be fitted. 

Discriminating service, limiting certain sta­
tions to intercommunicating service only, can be 
provided witbout special equipment merely b1 
wiring :tor it. 

E'lM:JS 

Attend&nt's Cabmet 
Turret o.- F'loor Type 

APPENDIX 19 

FIG. 32· CCEVENTIONAL FLOOR TYPE AT'l'ENDANTt S 
CABINET WITH CORDS FOR SETTING UP 
COONECTIONS CE TYPE25B OR 50B P-A-B-X 

Type 50S P·A7B·X 

Switchboard 

Unlili'litecl. Number of T,.uAks to 
MoT>uol ar Autornatie Ceh+~al Office 

:FIG. 33• SERVICE DIAGRAM OF Tim TIPE 50B P..A-B-X 

Printed in u.s.A. by c.P.c. lM-9-40 
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