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PRIVATE

1, INTRODUCTION

The Private Automatic Exchange, abbreviated
P-A-X, ig an automatie interecmmmicating sys=-
tem which serves business houses, institutions,
rosidences, and ships in the same manner that
a Community Automatie Exechange serves a com-
munity. The P-A-X is composed of the regular
Strowger equipment arranged and adapted to fit
the requirsments of intercommumnicating systems
snd renders the same gquality of service as that
furnished by public automatic exchanges. These
awitchboards are made in s number of atandard
types and sizes, Size ranges from three tel-
ephones to any number desired. OSwitchboards
onge installed may be increased in capacity
as the need arises. A 100-line capacity sys-
tem may be thus increased to, say, a 1000-line
system or one of intermediate size.,

The P-A-% isan isclated telephane system serving
a single buillding or group of associated strue-
tures, often though a P-A~-X may be connected
to other telephone aystems. When a P-A-X is
arranged to permit calls to be madeé to and from
the public exchange, 1t is called a Private
Auvtomatie Branch Exchange (P-A-~B-X)}. See Ap-
pendlx for details.

The P-A-X as an isolated zystem has a number
of advantages. It permits %double trackh tel-
ephone service: An inquiry on the city exchange
phone may be investigated and answered over the
P-A-X while the city calil is welting. The priv-
ate system also reduces the number of calls
which muet be handled by the manual switchboard
attendant and gives general comsunications
officiency.

The subjeect of P-A-X'a could be divided in
saveral ways. Systems using Strowger switches
eould be discussed against rotor relay systems.
In the latter, whiech are not to be considered
in detail, all conducting paths from every sta-
tion to every other gtation are permanently
wired, but they remain open until closed by the
operation of cerbain relays, These switchboards
are similar totheir corresponding C-A-X counter-

parts.
The division of the Strowger systems adopted

here is based on capacity rather tham on the
type of switch employed for any given function,
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2, BMALL P-a=X15

Moat P=A-X'a with capacities for 25 or fewer
lines employ rotary linefinders and rotary con-
nector switches. Section 5 describes a 10 line
system; Section 6, a 20 line system.

%. MODERATE AND LARGE SIZE P-A-XtS

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 Strowger connectors while larger
gystems require selectors. In other words, a
Private Automatic Branch Exchenge of moderate
to large size employes practically the same
switeh train as a clty exchange of comparable
capacity.

The switehboards are enclosed in attraective
steel cabinete of sturdy design. In exception-
ally large exchanges, however, the swit.ches
are rack mounted with individual dust covers.
Either type of mounting may be expanded by add-
ing additional cabinet sections to the former
and more shelves or racks to the latter. The
unit system of mounting the switches on the
gshelves makes the addition of equipment rel-
atively asimple.

4, SPECIAL SERVICES

P-A-X's may be equipped to render various ser-
vices inecluding Code Call, Watchman'a Super-
visory and Recording, Conference, Exscutive
Right~of-Way, and Alarm., Other services as
required in schools and speclal ingtitutlions
are available. In addition, arrangements can
be made to limit service on some telephones
and to give &special privileges to others.

4,01 Code Call

The code call service permits a ecode to be
soundad by bells, buzzers, horns, whistles,
or lights under the control of a number dialed
on any of the regular P-A-X telephones, thus
slgpaling someone that he is being searched
for, The person whose code is being sounded
answers the e¢all by dialing a certain code-
¢all-answering number on the nearest P-A-X
telephone, This automatically stops the code
call machine and places the ecalling and called
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FIG. 1. A P-A-X FITTED VITH WATCHMAN'S SUPERVISORY AND RECORDING SERVICE

persons in telephonic commumication. The call=-
ing person can stop the code-call machine at
any time by replacingz the handset on the cradls.
P-A-X code call systems ere discussed in Bul-
letin 6700

4,02 watchman's

This service makes ths P-A-X telephones avail-
able as watchman's statioms for reporting from
a patrol route., The watchman dials a certain
number from each of the telephbones designated
as stations, This causes a lamp to glowon &

panel in front of a supervisor, indicating the

station from which the eall is made. The call
is slso recorded on & paper strip attached to a
special recording clock. The supervisor may
give instructions over the telephone, if he ao
desires, when the watchman calls, The equip-
ment is designed s6 as to give an alarm if each
station is not rerported within the predstermined
intervals or if the stations are not reported
in the correct order. See Fig. 1l.

4,03 Conference

This festure snables any desired number of
telephones within limits, to be connected to
a common line over which gll the conferring
persons may speak or be heard, Thers are three
types. "Mest Ms" requires that the members to
a conference dial the designated conference
number at the appointed time. A second form
provides for signaling simultansously a max-
inum of 20 predetermined stations in a fixed
group. A third psrmits the progressive addition
of stations from a predetermined group. The
person c¢alling the conference dials an assigned
conference number followed by the numbers of
the desired telephones, as each answers, he is
ingtructed to walt until all have answered.
See Figs. 2 and 3,
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FIG. 3, CONFERENCE FEATURE CALLING A FIXED

GROUP OF TELEPHONES
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4.04 Executive Right-of-Way

Exscutive right-of-way is an arrangement by
which a person using one of the executive tal-
ephones mey reach any telephone whether that
telephone is already in use or mot.

4,05 TFire Alarm

The P-A~X telephones alone, may always be used
for smergency alarms with the fire marshalts
telephone equipped with a loud ringing bell.
More elaborate fire alarm systems require spec-
ial equipmsnt. The eguipment used, consists of
a number of closed circuit alarm boxes placed
at convenient points, a supervisory panel at
the gate house or fire marshal!s office, and
a code sender. If upon the cutbreak of a fire
a pull-box is operated, the code sender auto-
matically sends out the fire cods for that box
to all of the code call signal devices. As
always, an alarm may be sent in by dialing the
fire marshalt's telephone., The fire marshal,
after receiving the information over the tel=-
ephone, may send out the code ¢sll of the nsar-
est box to the fire by operating a key which
starts the code sender. See Figs. 4 and 5.
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A COMPLETE FIRE REPORTING SYSTEM WITH
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MARSHALL AND FOR SUPERVISING ALARM
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FIG. 5.

4,06 Key-Calling or Direct Line

The key-calling unit consists of a small cabinst
with a row of keys. The executive msking a call
to any one of certain stations merely flips a
key, The bell at the called station rings con-
tinuously indicating an executive call while a

KEY-CALLING CGABINET

FIG. 6.

buzzer in the executive's cabinet sounds. When
the buzzer stops, the exscutive lifts his P-A-X
handsst and begins conversation., A direet linme
connects the executive with each station on the
service, See Fig. 6.

4,07 Two-Line Monophones

These provide the facilities for "doudle-track®
service, exscutive-secretarial service, P-A-X-
direct line, and eimilar switching services. A
two-line Monophone consists of a regular Mono-
phone combined with a sub-base which contains
key equipment for switching from one line to
another. See TFig. 7.

It provides facilities for meking or answering
calls on either of two lines with a single desk
telephone and affords provisions for holding ons
connection while talking over the other line.
The fholding" keys, when provided, are mechanic-
ally linked to the handset cradle switch and
are restored when the handset is replaced. For
this reason, a small push-button is provided
in the top of the sub~base and is used instead
of the eradle switch for releasing a connection
in ¢ase it is desired to dial a second time on
one line while holding a call on the other or
for recalling the operator in a manual system.

e

TWO-LINE MONOPHONE ARRANGED TO MAKE
OR ANSWER CALLS OVER TWO LINES

FIG. T.
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Fic. 4,

EXECUTIVE LOUDSFEAKING TELEPHONE WITH
DIRECT-LINE EEYS

4,08 Loudspeaking Dirsct-Line

This development combines facilities for key-
ealling, as deseribed above, with two-way loud-
speaking equipment so that it is not necessary
for the executive to use his handset. 4 ecall is
made by flipping a key. When the c¢alled party
snswers, hie reply is heard through the loud-
spoaker, and the conversation is then earried
on by speaking in an ordinary tone., For con-
versations not intended to6 he overheard, the
regular P-A-X Monophone ie instantly available,
This gystem is coversd in Bulletin 3456. See
Pig. 8.

4.09 nPick-Tp"

This service permits an individual or an assis-
tant to answer calls on his telephone by dialing
a specisl number from any other telsphone on the
system. Time can thus be saved by individuels
such as supervisors whoare away from thelr desks
mack of the time but still within hearing dis-
tance of their telephones,

4,10 Secretary Answering

A numbher of arrangements may be made whereby a
secrobary has facilities for answering and trans-
ferring calls to an executive. One of these en-
ables a secretary to answer cells coming in to a
number of P-A~-X telephonses but does not permit
the secretary fo enter upon comnnsctions onos
they are established, The latter method is
detailed in Bulletin 332,

4,11 Autodjal .

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

4,12 Party Line

P-A-X's of cortain types can be equipped for
selective ringing on two party lines., The elab-
orate party line arrdangements adopted on C-A-X's
are not customarily smployed.

4.13 Mooitoring

This provides a means of listening in on ¢alls
when superviszion is desirable as in schools and
other institutions., Slgnal lamps associated
with the talking paths are located at a cen-
tral point and the proper lamp lights when g
call is in progress., The lamps may correspond
to (1) individual telephones or Yrunks; (2}
particular selectors or connsctors, The monil-
tor may listen in without disturbing the con-
vorsation but may engage 1in it if desired.
See Fig. 9.

LAMP SIGNALS
r_‘_A—"'\

LR B BN BE N BN BN IR TO

Sweb. TELS]

00 Coo oo

JACKS

MONITORING FPHONE

ARRANGEMENT FOR MONITORING CALLS ON
LINES ASSOCIATED WITH LAMP SIGNALS

5, THE 10 LINE P.A=X TYPE 32A1

This P-A-X 18 intended for the use of organ=-
izations requiring a complsts private disl com-
municetion system of ten lines or less with
switching esquipment for two simultaneous con-
nections. See Fig., 10,

5.1 Deseription of Eyuipment

The P-A-X consists of one shelf, meunting the
loecal switehing units, s ringing converter, a
fuse block and a terminal block., A second shelf
holds power equipment.

FiG. 9.

FIG. 10, CABINET CONTAINING TYPE 32A1 SWITCH-
ING TNIY
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The line equipment consists of one relay per
lipe and a relay commoft to all lines. The
switeching equipment for completing local calls
cohsists of four ll-point rotary switches and
associated relays, providing facilities for two
simaltaneous local conversations, HEach connec-
tion is established by means . of two rotary
switches acting as a unit, one switch as s line-
finder and the other as a connector. These
switching units azre termed #finder-conmsctors.!

5.2 Battery and chaﬁig Euipment.

The switchboard operates on 24 volts supplied
by a storage battery floated, usually by a
trickle charger (Section £.21}.

53 Numbering Scheme

When automatic ringzing is employed, one digit
establishes the connection, stations being
nunbered "1l® to RON, With dial-controlled
rirging, two-digit numbers are ordinarily used
for the local lines. The first digit sslects
the line, and the second digit (usually ngn)
causges ringing current to be sent out to the
telephones. Two telephones per line may be
selected by long and short rings, Thus for a
long ring the numbers would be, Mlgn - n2gn -
"38n ete; for a short ring, M12W, - W22m ete,

5.4 Loeal Calls

Fig, 11 is a single-line diagram of the methud
in which a local connection is switched. When
a person originating a call removes the handset
from the cradle, one of the rotary switches
operates as a line-finder, connecting dial tome
to the calling line as soon as the line is
found. The digit dialed causes a second rotary
switch to operate as a connsctor to select the
line. Automatic ringing now commences, If
dial controlled ringing is employed, a second
digit mugt be disled to cmuse the bell to ring,
The bell is rung only once unless the "ringing
digit# is repeated, which may be done as often
as it 1s necessary to signal the called station.
The length of the ring is proportional to the
digit dialed. If the called telephone is in
use, Tbusy-tone" will be received. Both parties
to a connection receive talking battery through
the same relay coil, thus meking it possible for
either one to hold the connection.

6. THE 20 LINE P-A-X TYPE 32421

A P-A=X similar to the previous provides a capa-
eity of twenty lines and may also furnish addi-
tional services.

6.1 Equipment - _

The equimment is similar to that of the previous
with the exception that 25-point switches are
used instead of ll-point. The power equipment
provides for 24 volt operation.

6.2 Husber Scheme

The one line diagram as shown in Fig, 11 also
applies to this type with minor exceptions.
Three digit numbersare required since the rotary
ewitch banks have 25 positions instead of eleven.
Thus numbers Hlu to nmgu, woll o 1!09“. and woo1n
to 70044 inclusive are used for station aumbers
as they serve tc drive the switch wipers over
the contacts, a zero being equivalent to ten
pulses. The number "OOY" is squivalent to 24
pulses.

6.3 Code Call Service

The code call service is provided in two forms.
One form usesan automatic ringing machine having
100 codes available, The other form, Xnown as
dial ringing, iz accomplished by dialing digits
of various combinations, for exemple, digit Wén
may be used to produce a long signal, and digit
n2e a ghort signal.

FINDER CONNECTOR
A ) :
© \ N

FIG. 11, DIAGRAM OF A ROTARY FINDER AND ROTARY
CONNECTOR SYSTEM AS EMPLOYED IN TYPE
3241 OR 32421 P-A-X

7. COMMON TAILKING SYSTEM P-A-X TYPE 32438

This system was especially designed to meet the
service requirements of schools, small factories,
offices, ete., where a large number of telephones
are not required and-whera the traffic is not
heavy. It is referred to as the "Common Talking
Bystem” because all telephones are comnnected to
a cammon pair of wires. The bell of each tele-
phone is rung over an individual wire. Although
all telephones are connected to the one common
pair of line wires, it is customary to install
the system with an individual pair of wires to
each telephone, and commnect them together in a
junection box at the switchboard.

A maximm of 90 telephones instead of 100 may
be connected to this system when code call ger=
vice is provided although the usual limit based
on traffic volume is between twenty and thirty
telephones, Calla are made on a 2-digit basis.
When a telephone isg called, the bell is caused
to ring only once, To signal again, the mumber
is re-dialed without hanging up the receiver,.
Busy lamps are sametimes provided and located at
points where they may be seen by the users so
that a person can observe whether or not the
system is in use, before attempting to make a
ecall,
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7.1 Switchboard

‘The switching equipment is mounted on five ver-
tical-type relay mounting strips belted to top
-and bottom ¢ross angles, This assembly is en-
closed in a sheet metal cabinet two feet high,
fitted with front and rear doors. GSee Figs,
12 and 1%.

The equipment proper consists of a Strowger two-
motion switch and associated relays, ringing
apparatus, and a telephone line terminal block,
The Strowger switch and relays are mounted on
strips 4 and 5, right to left when viewed facing
relays. Ringing equipment is on strip l. The
terminal block {U rows of 30 terminals each) is
on the rear of strip 4, Strip 2 is reserved
Tor direct line or master station service while
strip 3 is for cods call equipment. These strips
are used only when the special services are pro-
vided.

T+2 Master-Station Service

In this particular type of PA-X, master-station
service may be employed if desired in place of
‘full sutomatic operation. The master-station
is the only one equipped with a disl. Calls from
all other stations come to i1t automatically,
They may then be transferred by the master
station. Local stations can not, thus, call
sach other directly.

£
[ 3

RAAAA »

FIG. 12,

Auxiliary master stations are equipped with
dials for sslectively signaling all statioms.
Two or more auxiliary master stations may be
asgigned to a secret service group. Any two
of these may then carry on a conversation
without being heard by the master station or
any outlying local station. However, when
more than two auxiliary master stations are
assigned to the secret service group, secrecy
is not provided between members of the group.
Under certain conditions, two simultaneous
conversations can be held, i.e., one in sec-
ret service group and one in the ordinery-
service group, See Fig. 13,

7.3 Direct-Line Service

Two stations which have frequent occasion to
call each other may be provided dirsct-lins
service, This removes the traffic from the
switchboard and gives secret serviece. TUnder
this condition, two calls may be in progress
simultanecusly, i.e,, one in the switchboard,
and .one on the direct line. '

ORDINARY GROUP

PinipinT]
L3

SECRET ' GROUP

1lillllHI
1

THE 3243¢ SWITCH CABINET MOUNTED WITH
STORAGE BATTERIES AND CHARGING TNIT

DIAGRAM OF THE 32A38 COMMON TALXING
P-A-X SYSTEM. SECRET GROUP MAY OR
MAY NOT BR EMPLOYED.

7.4 Circuit Explsnation

In Fig. 3%, the cireuit for a common talking
P-A-X is shown. The telephones which are to
have the ordinary service are all connected to

the 70RD," service or master station line leads.
These telephones are equipped with dials and
can, therefore, dial a pre-determined two-digit
number to cause the equipment to signal, by one
long ring, the called party over an individual
ringing lsad. The equipment then releases.
The called party's telephons is already con-
nected to the seme line as the calling party's
so when the call ip snswered, transmission bet=-
tery will be supplied to both telephonses over
the same line and through the same common bat-
tery feed relay,

Fig, 13.
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The telephones which are to have secret service
are all connscted to the aseeret service lins
leads; however, the signaling betwsen telephones
is the same a8 on ordinary service. Secret
service is glven only on ¢alls between tele-
phones on the secret service lines, These tele-
phones have the same service as the.telephones
connected to the "ordinarym line circuit, but
& conversatjon between two parties on the secret
service line cannot be helrd by a party on the
ordinery line. S

The telephones which are not equipped with dials
are connected to the Wdirect" or 'manual linen
eircuit as desired, Removing the handset from
the cradle of a manual station will cause this
line circuilt to signal the "master! station with
one long ring. The mester station completes the
connection by dialingthe desired party's mumber.

The "direct line® connections, WYY wiring, pro-
vide mesnas for establishing connsctions between
two manual lines, Removing the receiver from a
telephone connected to one line will cause thias
equipment to send out a TMsplash® ring of geners-
tor on the gecond line.

7.41 Seizure by Ordinary Service Call

The tordinary" service and master stations are
equipped with dials, When the calling party
removes hls handset, the loop cireuit will be
closed to A in serjes with 1@.
and closes B, B operates, closes M, and pre-
pares the eircuit to C and the vertical magnet.
M operates, grounds the CHG ST lead to start
the charger, grounds the OBL lead, closing thae
oircuit to the busy lamps, znd prepares its own
holding eireuit. G operates, locks through 2G,
opens the eireuit to prevent the operation of K,
and short circuits its own number 1 winding te
improve the impulsing cireuit 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 eall is in progress on the commor
circuit,

7.421 Raising Wipers to Dialed Level

A follows the impulses received from the dial
and when et normel closes 2C in multiple with
the vertical magnet. ¢ operates, prepares a
holding eircuit to 2C and the vertical magnet,
and short circuits 1C to make C slow to rolease.
The vertical magnet followsthe impulses received
from A end raises the shaft and wipers to the
dialed level. The VON, vertical-off-normal,
springs operate after the first step of the
vortical magnet and elose D, D operates, pra-
pares the impulsing cireuit to the ROT, rotary,
magnet, and grounds the GEN ST, generator start,
lead, After the last impulse of the series, ¢
restores and transfers the impulsing eireuit
from 2C and the wvertical maghet to 2F and the
rotary magnet,

A opsrates

. short ecireult across its first winding.
the weighted spring of N comes to rest, the

Lot

85
o

3
-‘,

#ﬁ

INTERIOR OF A TYPE 32A38 SWITCH
CABINET
7.412 Rotating_phe Wipers $o the Ringing Iead

A follows the second series of impulses and when
at normal, oloses the cireuit to 2E in multiple
with the rotary magnet. E operates on the first
impulse of the series, closes F, closes the
holding circeuit to 2B and the rotary magnet, and
short circuits 1% to make B slow to relesase.
¥ operates, closes its locking c¢ireuit, and opens
one opersting cireuit fo B and the rotary magnet.
The rotary megnet, via the remaining operating
cireuit, follows the impulses received and rot-
atee the shaft to the dialed telephome's ringing
lead. After the last impulse of the geries, &
restores; opens the incomplete eircuit to ZE and.-
the rotary megnet to prevent the operation of
that magnet should the circult to A be again
interrupted and c¢loses N.

HG_'. 1""'.

7-41% Signaling the Diamled Station

¥ cperates, grounds the "4+IM lead, through its
weighted spring, closes an intermittent circuit
to H, and connects the generator current over
the DIR GEN lead to the RING wiper. The genera=
tor current sent out over the RING wiper com-
Pletes a cireuit over the RING lead through the
ringer snd condenser at the ¢alled sitation's
telephone and back over the "+" lead to ground
at the spring of P,

When N opersted, 1t c¢losed an intermittent cir-
cuit to H. H is slow to operate due to the
When -
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current will be closed to operate H. H opens
the ringing cireuit to the dialed station, opens
B, and closes its own locking cirecuit,

7.414 Restoring the Shaft and Wipers to Normal

When H operated, the circuit was opened to B,
B restores and closes the g¢ircuit to the release
magnet. The release magnet operates and restores
the shaft and wipers to nommal. The VON springs
cperate when the shaft restores to mormal and
open D. D opens the circuit to the release mag=-
net, removes ground from the GEN ST lead, and
opens the circult to F and H. F on restoring
opens N. H on restoring closes the ecircuit to
B. B operates and closes the cireuit to hold
M operated. :

7.415 Transmission

When the called party answers, the transmission
¢ircuit will be completed., Whether the call
(ordinary service only} is from a telephone
connected to the ordinery 1linse leads or the
secret service, transmission battery is supplied
from relay A.

7.416 Releasing

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

7.42 Secret Service Calls

On a call within the secret service group, cer-
tain differences in operation of the equipment
oceur in order to provide sscrecy. The left
normal post springs opsrate on calls to levels
l, 2 and 3, When a call is made from one tele~
phone in the secrst service group to another in
that group, these springs serve to disconnect
the secret service line from the regular line.

7.421 Seizure for Secrst Service Calls

Relay A operates closing B; howsver, G does not
operate this time and hence K may operate to
give secrecy after the cslled party has been
signaled.

7.422 Signaling the Dialed Station

Up to this point, =1l circuit operations are as
proeviously described {Sub-Sections of 7.41). N
will operate as previously, When its weighted
spring comes to rest, H will operate which opens
the ringing cireuit, opens B, closes its locking
circuit, closes X. K operates, closes its lock-
ing cireouit, transfers the secret service line
from the winding of A to J. J operates, closes
a locking cireuit to hold K. closes the ecircuit
to the seeret service busy lamps over the SBRL
lead, and prepares the eireuit to 2L,

7.423 Reatoration of Wipers and Transmission

The shaft and wipers return to normal as before.
Relays J and X are the only relays operated,
Transmission is from J.

7.424 Secret Service Busy

After a call has been established within the
secret service group, the regular squipment is
free for calls within the ordinary group. If a
party in the ordimary service group attempts to
make a call to the secret service group, he will
receive busy tone. Operations will be as ax-
plained. The left normal post springs opsrate
at the end of the first series of impulses and
since K is operasted, closes the c¢circuit to L.
L operates through 2L, opens the ringing circuit
to prevent ringing the called station on the
busy secret service line, and ¢loses 1L. The
two windings of L are in opposition go that L
will operate as a buzzer and thus place a vary-
ing potential on condenser M.

7.43 Direct Line or Menual Telephone Relays

The relays in this group (Sub-Figure 3 of 34)
consist of two line or battery feed relays and
those necessary for starting the ringing squip=
ment and for signaling the called direct line
or the master station according to the service.
When direct line service iz specified, relays C3
and D3 perform the same function for line 2 as
A% and B3 do for line 1, The equipment is then
wired by the "Yn wiring,

7431 Si ing the Direct Line or Master Station

When the calling party removes his handset, the
circuit will be closed to relay 1A3 irrespective
a3 to whether the telephone is the direct lime
{1) or a manual phone, A3 operates, removes
the short circuit from its number 2 wirnding to
improve transmission, and closes B3, B3 cper=
ates, opens ioncomplete ringing circuit to the
ealling telephone, prepares the ringing circuit
to the direct line (2) or master statiorn =ac-
cording to which is connected, grounds thke CBEL
lead, grounds the GEN, ST, lead, short circuits
2A to prevent A from operating on generator
current when "X" wiripg (Manual Service} is
used, and closes an intermittent circuit %o E2,
The ringing equipment operates, and generator
over the DIA, GZW, and RING lead will causs the
bells to ring &t the called staticn, When the
weighted spring of F3 comes to rest, the circuit
will be closed to E3, E3 operates, removes the
short circuit from the number 2 winding of A to
improve the operation of A should the master
station extend the call, removea ground from
GEN, ST. lead, and opens the ringing circuit to
the called station,

8, THE FLUNGER LINESWITCH P-A=X, TYPES 25 AND 50

The P-A-X's generally employ power, supervisory,
ringing, and specisl equipment which is somewhat
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FIG. 15, 'TYPE 50 P-A-X SHOWING PLUNGER LINESWITCHES WITH BATTERIES AND CHARGER BELOW

different from that of & public exchange, Al The system to be desecribed is that of a plunger

though this equipment also varies between P-A=X'g lineswitch P~A~X of one-hundred lines or more,

according to size and typs, the apparatus which An installation is shown in Figs. 15 and 16. The

is typical of many P-A-X's will be described Type 50 is unlimited in ecapacity while the Type

here to introduce the equipment and circuits, 25 1s recommended for installations of 20 =
100 linBS.

FIG. 16. TYPE 50 P-A-X WITH WATCHMAN'S RECORDING EQUIPMENT TO THE RIGHET
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DIAGRAM OF A TYFE 32431 P-A-X SHOWING
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OF A STROW-

-~ SPECIAL SERVKE

FIGS. 17 TO 20

&,1 The Switch Train

The-lineswitches, selectors, and connesctors are
similar to those employed im a public exchange
and hence do not require special descripbion,
Except in the large P-A-X's, the selectors amd
connectors are arranged to start the tone and
ringing egquipment when seized for = call., See
Figs, 1? and 20,

€,2 Tower Equipment

The power requirements of a P-A-X are consid-
erably different from those of a large ceantral
offiece, but they do resemble the needs of an
unattended C-A-X. First the power supply teo
the switchboard rust be reliable, If the com-
mercial supply is dependable, battery elimina-
tors may be employed, Usually, however, storage
batteries are deemed desirable to insure the
constant supply of current free from interrup-
tions or large voltage variations, Generally,
automatically controlled charging is arranged
t0 carry the actual exchange load permitting
the battery to "floath in a fully charged con-
dition, Secondly, the power éguipment, in-
cluding the storage bstiteries must reguire
little or no regular attention. The following
methods of charging have been developed with
these points in view,.

8,21 Trickle Charging

The charging rate of a rectifier can be adjusted
to a value which in a 24 hour pericd will be
just sufficient to replace the current used and
to bring the battery up to normel, Hence during
pericds of heavy traffic, the battery must carry
a considerable part of the load.

&,22 Constant Current Cherging

With a charger of this type, current is of a
high fixed walue, Irrespective of battery volt-
age or the exchange load, this charger gives &
continucus output of a predetermined number of

. amperes, When the busy period is over and the

exchange load falls, the battery begins to re~
ceive the full charge. This will soon dring the
battery up to its full capacity; ai which time,
it is necessary to discommect the charger. Ad-
vantage is taken of the fact that the voltage
of a storage battery rises during charging in
preportion to the amount of charge in the bate
tery and the rate of charge. This rise in volt-
sge can be used as a measurs of the charge with-
in the battery, Thus the voltage of a cell
under charge will rise from 2.10 at discharge
towards 2.7 with maximum charging rate and the
cell approaching the fully charged state, A
voltage sensitive relay trips at the desired
voltage (at 5% but not 52 wolts) and cuts off
the oharger.

There are two methods of restarting the charger.
{a} When the voltage of the cells falls from



WITH P-A-B-X APPENDIX 1n

2,05 [{open circuit) towards 1.75, a voltage
sensitive relay releases {at 47 volts but not
47.5) starting the charger, or (b) the first
call after the charger has been stopped restarts
the charger. If the voltage is still high indi-
cating a fully charged battery, the charger is
again stopped.

8.23 Constant Voltagze {Full Float Method)

The circuit is srranged such that a constant
voltage of approximstely 2.15 volts is main-
tained across each cell. The charger normally
supplies all of the D.C., required by the load
at the same time furnishing the battery with a
trickle 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, '

With 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 High and Low Rate Operation

This method is similar to the above "full floatM
except that during no load periods the constant
voltage charger is turned off. A low rate char-
ger serves to replace internal battery losses,

8.25 Motor-Generators and Commercial D.C,

Sometimes motor generators are employed, The
diverter pole type, a form of compound-wound
generator, falls under the full float method,
Section 8,23, If commercial direct current is
avallable, it may also be used through resis=-
tances, The exchange voltage is 48 volts for
the larger and 24 for some of the smaller,

8,26 Circuit Explanstion

Fig. 21 illusirates a typical charging scheme,
The control system is such that the charger is
operated continuously until the battery voltege
reaches the high limlt, say 5% volts, If the
charger is off, when a connector is seized or
an abnormal condition arises in the switching
equipment, it is started. Thus, the operation
of any of the supervisory alarm relays A to D,
Fig. 39, or of the motor start relay D-2, will
result in the starting of the charging eguipment
as follows: The cperation of eny of the relays
mentioned operates relay F~2 from ground on
the charge start lsad. Relay F-2 locks up to
ground at a bdreak contact of G-2, grounds the
H.V.R. lead (high vcltege relay), operating
the "relay switch® shown in Fig, 21, end thus
starts the charger, Relay F-2 also prepares
a supervisory circuit and a high voltage control
¢ircuit (to relay G-2). The circuit to the
supervisory charge lamp passes through a bresk
contact of relay H~2. Relsy H-2 is operated by
a part of the charging current and is, therefore,

POWER PANEL
10-0-30 15-0
&
+ et
O FUSE
ALARM RELAY
NE o
cHAReE | oS Ei‘
CONTROL c'.'%‘ a2
RELAYS | _pyy— . < ;
ik
o
-,
EXCHANGE  mid - '
BATTERY  odp
<
= CHARGER
_T NPT
L‘ et P
=
cc.}msgc‘g‘m.{ a
e RLY, SWITCH
Fiz. 21. A TYPICAL POWER PANEL

normally operated whenever relay F-2 is operated,
If the charging start circuit is closed and the
rectifier fails to charge the battery, H-2
releases and closes the circuit to & white lamp,
If the condition exists for more than a brief
interval, the lamp glows and the alarm buzzer
sounds, The operation of the alarm circuit is
explained under the heading "Supervisory Cir-
cuits,?

As mentioned above, relay F-2 closes & circuit
to G=2, a voltage sensitive relay, Relay G-2 is
so margined that it will operate on 54 volts but
not on F2,

When the veltage reaches the high limit, G-2
¢loses its #X" contact, operates fully, and
bresks the locking circuit to relay F-2, Relay
F-2 releases, opening the circuits to G-2 and
the charzing equipment reley switeh which both
releass,

If the charze start lead should be grounded
durirg a high-voltage period, relay G=2 is oper-
ated by an ¥X" contact of F-2 and prevents ths
closing of the locking circuit to F-2, Hence
the charger is operated omnly for the length of
time that the operating circuit to F-2 is closed,

8,27 Miscellapeous Circuit Explanations

&,271 Supervisory Circuits

™e supervisory relays, Flg. 35, are shown for a
lineswitch, selector, and connector system., TFor




12 PRIVATE

AUTOMATIC

EXCHANGES

8 100-line system, the selector supervisory re-
lays E and F are omitted, The number of relays
similar to G furnished depends on the percent
trunking employed on the lineswitch board,

The operations involved in the fuse alarm cir=-
cuit will be described as typical of the alarm
eircuits of this system, When a fuse blows,
pbattery is conducted from a fusee-alarm bar to
relay A. Relay A closes a circult from (+)
ground, "fuse lemp" lead, a red fuse-slarm lamp,
through the 1000-ohm winding of delay relay A=l
to (=) battery. Due to the 1000-ohm resistance
in the circuit the red lamp is not illuminated,
Relay A-1, however, operates, but due to the
action of its weighted contact there is a delay
before the circuit is finally closed to relay
B-1, This operation is explained in tha next
paragraph, B-l operates, cuts the 6-3/10 ohm
winding of A-l1 in parsllel with the operating
winding, permitting the fuse-alarm lamp to glow,
and closes a circuit to the alarm buzzer.

The delay in the operation of B-1 is brought
about as follows: The operation of A-l sets
its weighted contact into vibration, On each
oscilietion, a c¢ircuit is momentarily closed to
relay B-l, which is slow-to-operate, The pulses
of current to B-1 are at first too short in
duration to operate it, When the vibrating
contact has almost come to a stop, the circuit
to B-1 is meintained long enough to operate it,
Thus a delay of several seconds is brought about
between the operation of A-1 and B-l,

8,272 Dial Tone Generation

Dial tone is generated by means of a relay which
is operated only when dial tone is required, In
a selector system the diel tone is started as
follows: Ground is connected to the line relay
of tke selectors through relay E. EHence, when
g selector is seized, relay E operates, grounds
the diel tone start lead and connects disl tone
to the (+) lead to the line reley, In a con-
nector system, the operation of a relay in the
ccnnector, when the connector is seized, grounds
the diel tone start lead, The dial tone lead
is conmnected directly to the connector jacks,

The dial tone is produced as follows: When the
déial tonme start lead is grounded, relay E-2 is
operated by cne winding. The operation of 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,
rolay 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 c¢ondenser, which
results in the production of the dial tone
current (A.C,).

8,273 Busy Tone Generation (Fig, 35)

Busy tone is started and generated similarly
to dial tonme with the exception that the tone
1s interrupted. Relays A-2, B-2, C-2 and, in
certain cases, D-2 are lnvolved, When the busy
tone start lesd@ is grounded by the action of a
selsctor or connecior, 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, causing 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 agaein 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 piteh,

€,274 Motor Start Relay

Relay D=2 is operated as soon as a connector
is stepped off normal, from groundi at the off=
normai springs, to start the charging equipment
{if off}, busy tone relays, ringing interrupter,
and ringing converter,

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 as follows:

The operation of relsy D-2, connects (+) ground,
over the ringing converter start lead, through
the windings of the converter'!s motor magnet to
(-} battery, The armature is attracted to con-
tact 2 and connscts two other magnet windings in
parallel with the operating windings. As the
magnetic effects of the two sets of windings
oppose, the armature is released, the tension of
the reed momentarily carrying the armature
against contact 1 on the back swing, The arma=-
ture is egain attracted and relessed and so on,
thus being caused to vibrate at a steady rate
in pendulum fashion,

When the armature is against the magnets, (+)
ground i1s connected through contact 2, through
&8 primary winding of the trapnsformer and through
the windings of the choke coil to (~-) battery.
When the armature is on its back swing, (+)
ground is sent through contact 1 and through a
primary winding of the transformer in the oppo=-
site direction to the original curreant pulse,
An alternating current is induced in the second-
ary winding of the transformer and is used for
ringing, :

The "generatorf current is superimposed om D.C,
as customary, The choke coil, which is a re-
peating coil, and the condensers act as a filter
to keep noises, ceused by the converter action,
out of the battery.
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8,276 The Ringing Interrupter

A ringing interrupter is wused 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
then would otherwise be needed. The ringing
interrupter, shown in Fig. 35, consists of three
slow-to-operate relays, three sets of springs,
and a set of rotary cams driven by a motor
magnet.

When the interrupter start lead is grounded,
the motor magnet operates, and relay C-3 opsr=-

ates, energizing relay A-3%, which opsrates relay
B-3. Relay B~3% opens the eircuit to the motor
magnet, permitting it to restore and step the
cams around to the next position., The operalion
of B-% also short-cireuits 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 thecycle repeated
as longas the interrupter start leed is grounded,
The operation of the cams connect generator to
eack ringing group in turn for a part of the
cyele end (=) battery for the remainder of the
Cyclen



P-A-B-X APPENDIX

9. INTRODUCTION

The private automatic branch exchange (P-A-B=X)
is similar to a privats automatic exchange
(P-A-X) except that facilities are provided for
making calls to and from tha publiec sexchange
through the P=A-B-X,

Simplest arrangement is to 1list the PeA~B.X
numbers in the telephone directory., The calling
party then dials into the P-A-B-X, However in-
coming 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.
The 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-B=X
telephones, Connections with incoming calls are
set up menually using cord circuite., (2) Turret
Type cabinets are placed on s desk or table,
Connections are set up by dialing intc the

P=A-B-X, Supervisory lamps and keys for answer-
ing snd relesasing the various trunks appear
on its face,

Outgoing cails (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 {0 a public exchange trumnk, The attend-
ant may thus exercise discrimination in granting
trunk service,

Another method of meking outgoing cells 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
non level on the connectors {(or selectors if
present), The connectors when avranged for this
service rotate automatically on the selected
level to find a free trunk, Under restricted
service, only certain telephones may obtain
trunk service,

I
;

{or 2 Trunks to
Manual or Automatic C.O.

TRUNK~-CONNECTING TELEFPHONES

EAVE KEYS IN BASE

= = e

F reas = L = - X
= &2 L2,
txs”, A A

32-A-1
Switch-
board

FIG. 22,

14

SERVICE DIAGRAM OF A TYPE 32Al P-A-X WITH CITY TRUNK CONNECTED UNIT
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Type 33A-6A
Switchboard
| May Be Equipped |

-—=== with Attendants !
----«r-—| Telephohe Cabinet [

2105 Trunks fo Manual or Automatic C.O.

FIG. 23. SERVICE DIAGRAM OF TYPR 3346-A P-A-B-X

io, TYFE 32A1 P-A-X WITH TRUNK EQUIFMENT

The simplest arrangement for giving trunk serv=-
ice is shown in Fig, 22, The interior tele-
vhone system is essentially that of the P-A-X
descritied in Section 5; however, one or two
eircuits parallel to the P-A-X lines offer trunk
service to telephones of the two~key-in-base
type. The keys permit switching the Monophone
to one or the other of the two trunks from the
P-A-X line.

If a party, while talking on an outside trunk,
receives a local P-A-X call, Lis station bell
will ring. He can release the trunk key (not
replacing the handset, thereby holding the out-
gide trunk) and answer the P-A-X call, Upon
reoperating ths trunk key, he will be returned
to the outside call,

An incoming call may be answered at any 2-key
Monophone and then transferred to any other
2-key Monophon2, This is accomplished by merely
restoring the trunk key without roplacing the
handset end dialing the desired F-A-X station,
When the desired PA-X gtation answers, he is
requested to operate the proper trunk key to
fpick up" the walting central office eall,
Secret trunk service may be had on one Monophone
if a third key is added. No attendant is needed
for the above systam,

11, TYPE 23A6-A P-A-RB-X {20 Stations, 5 Trunks}

This is truly a P-A-B-X for connections are nmade
. to central office trunks at the sutomatic switch-
board, Three classes of station may be had, all
having full intercommunication. However, rs-
stricted stations cannot originate or receive

trunk calls, Semi-restricted stations may have
trunk calls transferred to them but cannot di-
rectly answer or originate trunk calls, Hon-
restricted stations may originate, answer, or
transfer trunk calls, In addition, the spscial
P=A-X services are available to P-A-B-X's, Sees
Fig., 23.

11,1 TUnsattended

If there is no regular attendant provided for
answering incoming trunk calls, these are an-
swered by any nonerestricted station which may
then transfer the call to any none- or semi-
restricted telephone.

11.11 Answering

When the trunk signals sound, a party at a non-
restricted station (1) removes his handset; (2)
listens for dial tone; {(3) dials "8"; (&) trunk
signals cease; (5) answers call giving name of
company,

1l.12 Transrerriaﬁ _
When the party at a non-restricted stetion rind
out what person in the organization is wanted
by the public exchange subscriber, he (1} pushes
transfer button; (2) listens for dial tone;
(3) dials number of wanted party; (4) ringing
or busy tone is heard; (5) requests answering
party to take call by pressing push button;
(6) transfer tone is heard indicating that the
trunk call has been transferred. Calls to the
public exchange may be tramsferred in a similar
manner, Successive transfers may be made from
both non-restricted and semi-restricted stations
as described above,
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FIG. 25, SUBSCRIBER "O7" TRANSFERS TRUNK CALL
7O "4N BY CAUSING FINDER "FW TO SEIZE

A TRANSFER LINE AND BY DIALING ®i»

11.13 One Line Diagrams of & Transfer

To transfer call (Fig., 24), station 07 (Fig. 25)
rressea button on telephone and dials number
desired, Pressing button places a holding
bridge in irunk relay group across the public
exchange trunk and marks this trunk im the
finder switch banks, wia the transfer iine
multiple., There is ome transfer line circuit
for each trunk, ZEach transfer line circuit is
assigned one contact on the finder, The finder
wiper now locates the transfer line associeted
with the trunk to be transferred. This stage of
the operation is shown in Fig. 26.

The connector wiper stands at station which is
t0 receive calls. Station 4 is rung.

For the person at station 4 to pick up the
trunk call, he presses his transfer button,
This causes the transfer distributor to mark
the new local line Y in the banks of the trunk
switch via the connector and comnector multiple.
The trunk switeh steps to the transfer iine I
the finder connector link releases, and the
holding bridge (not shown) is removed, TFig, 27

shows this stage which is similar to Fig, 24,
Additional trensfers are mede in a like manner,

11.2 Attended

Ifit is desired that an attendant answer incoming
calls from the public exchange, an attendant's
cebinet {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 reguest her to set up
connections to the public exchange, These are
known as delayed calls, Non-reatricted and
semi~restricted statlions will receive a busy
tone on answering a csll which has been sxtended
from a public exchange by the attendant who
has withdrawn. By pressing the push button
asaociated with esch telephone, transfers will
be completed,

_If the sttendant waits on a connection which

she has extended, no busy tone will be heard,
and the attendant instructs the answering party

v )
CONN. I
ANS. MULT.
DIST. |
- g —
b s 1
T % RLYS.| TRUNKS
TRK.
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FIG. 26, SUBSCRIBER ™40, REQUESTED TO TAKE
CALL, CAUSES TRUNK SWITCH TO FIND

HIS CONNECTOR MULTIFLE
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LINE MULTIPLE o BN
LBLYS |

TRK. SWT.

PIG., 27. SUBSCRIBER "4n NOW IS CONNECTED TO
THE TRUNK VIA THE ILINE MULTIPLE,
FINDER-CONNECTION LINK HAS RELEASED
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+to take the call by pushing the button. The
attendantts cabjinet can be switched out of service
by turning a key.

11,21 Attendant's Cabinet

The attendant's cabinet has two keys which are
used for making and answering calls over the
public exchange trunks. In addition to the
normal position, the keys have an WANSY and
a WRISE® position, When the buzzer signal sounds
the attendant {1) removes handset from cradle;
{2) operates either public exchange trunk key;
{3! buzzer ceases, supervisory lamp glows;

FIG. 28, ATTENDANT'S CABINET FOR 33A6-A P-A-B-X

(4) gives name of company; (%) decides whether
to release e¢all by operating trunk key to MRLSEM®
position or to transfer call; (6) transfers eall
by operating transfer key for one second; (7)
listens for dial tone; (&) dials number of desired
station; {9) hears ringing (or busy tomne);
{10} reguests answering party to press button;
{11) supervisory lampis extinguished when trans-
fer is complete; {12) hears transfer tone, re-
stores trunk key to normal, and handset to cradle,

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

The attendant a2liso has an "information" trunk
at her disposal, This is essentislly a non-
restricted P-A-B-X line for receiving local
calls, However, if both of the trunk keys are
held by cslls in progress, the information trunk
may be used to make public exchange trumk calls
as described for non-restricted local statioms,

Calls made to the publie exchange may be trans-
ferred in the same mznner that any incoming
call would be,

Fig, 29 shows a one line diagram of the com-
plete circuitf minus the attendant's ca_binet..

LINE NORMALS

FINDER CONNECTOR Dlg'r':upgsTon
® = @
TRUNK
CONN.
DISTRIBUTOR MULTIPLE Mmli:ﬂ&
¢ LEADS
TRANSFER LINES TRK. MULT. TRK. MULTP.
LINE MULTIPLE I TRUNK
~ TR
RELAY GRPS[- s
TRUNK
SWITCH

FIG, 29.

COMFLETE DIAGRAM QF THE 33A6=A Pui~BeX
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LINE NORMALS

TRUNK
FINDER CONNECTOR DISTRIBUTOR
(= L Jk—
|
TRUNK
CONN. TRUNK
LHSTFH&UHT!! MULTIPLE MARKING
lNFORM:':;KJN LEADS
TRANSFER LINES TRK. MULT. TRK. MULTP.
I
UINE MULTIPLE ] TRUNK = TRUNKS
RELAY GRPS[C

00

/\TRUNK

m
®___ CABINET

ATTENDANT'S
LINES

SWITCH

FIG. 30, COMPLETE DIAGRAM OF THE 3346-A P-A-B-X WITH ATTENDANT'S CABINET. THE CABINET HAS DIRECT
ACCESS TO TRUNK SWITCE AND TO ORE UNRESTRICTED LINE AS WELL. THUS, THE ATTIENDANT MAY

SEIZE A TRUNK BY CFERATING A TRUNK XEY,

Pig. 30 shows the attendant's caebinet added
which is seen to consist of essentially one
regular non-reéstricted telephone circuit and
two cireuits which have direct access to the
trunk switch and thus may pickup trunks directly
without the necessity of setting up a finder-
connector link, Thus on aimplest analysis,
these two lines resemble a regular non-restricted
ciprcuit stripped of all connections -~ finder,
line normels, connector, connector muitiple ==
with orly the line multiple remaining.

11.22 Trunk Seizure by Attendant

To seize a trunk for an outgoing call, the ate-
tendant need merely operate one of the keys
esgociated with the two attendant's lines. The

trunk switeh will find the line and connect a
trunk to the public exchange. The supervisory
lamp associated with the key operated will glow,
When the call is completed, the key is moved
momentarily to the release position. The lemp
will be extinguished as soon as the public ex-
change releases the trunk, Incoming calls are
handled in the same manner,

11.23 Transfer of e Trunk Call on Information
&ZRDE

The transfer key on the sttendant’s cabinet
corresponds to the transfer button provided at
each P-A-B-X station. Transfers over the infor-
mation trunk are exactly as described in Sections

FIG. 31.

TURRET TYPE (CORDLESS) ATTENDANT!S CABINEZT AS USED ON THE TYPE 25B OR 50B P-A-B-X
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11.12 and 11,21 for non~restricted atations,
The method of transfer over the two sttendant's
iipes is described in Section 11.21 and resembles
the steps shown in Figs. 25, 26, and 27.

32, TYEE H0B P-A-B-X (Unlimited Capacity)

The switchboard unit resembles the Type 50 P-A=X,
However, it is possible to make e¢alls into the
Public exchenge by dialing n0.% Calls from the
public exchange are answered by an ettendant who
may complets or transfer calls by dialing into
the P-A-B-X (turret type cabinet) or by pluzging
into a full muitiple of locel lires 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, 20, & cormection in an 900 cepacity system
{ selectors and conmectors},

A system suck as the type 50B or the smaller
type 258 is extremely flexidle, Additions may
be made readily to increase their capacities;
also the special services outlined in the P-A-X,
Section §, mey be fitted.

Diseriminating service, limiting certain sta-
tions to intercommunicating ssrvice only, cen be
provided without special equipment merely by
wiring for it.

B IS

CONVENTIONAL FLOOR TYFE ATTENDANT!S
CABINET WITH CORDS FOR SETTING UP
CONNECTIONS CON TYTE25B OR H50B P-A-B-X

FIG. 32.

DPTRPPPHT

Service Diagram For
The Type 50B P-A-BX

Attendants Cabinet
Turret ar Floer Type ]

Type B0B P-A-B-X
Switchboard

]

Unlifnited Number of Trunks to
Manual or Automatic Central Office

FIG. 33. SERVICE DIAGRAM OF THE TYFE 50B PmA~BeX

Printed in U.5.A. by' CoPule  1MeOwdO
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