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P-A-X THRUNK TRANSFER EQUIPHENT

1. CENERAL

The trunk transfer eguipment deseribed herein
provides public exchange service to ten sta-
tions of an otherwise isolated P-A-X {private
eutomatic exchange),
be installed in conjunction with a new P-A-X
installation, or it may be added to an existing
P-A-X," as the circumgtances dictate. However,
this perticular type of trunk tranasfer eguip-
ment can he used in conjunction only with those
P-f~X13 which operate on a potential of either
12 or 24 volts. The 12-volt unit is detailed
in stocklist B of drawing D-210152 and the 2l-
volt unit in stocklist C of the same drawing.

A Bslient festure of this trunk transfer unit
is that Central-Office services may be provided
without 8liminsting any of the locel stations.
The only requirement ig that those stations
which are to be trunk-comnected must be supplied
with key-in-base Monophones as described in the
following sections.

Tigure 1 depicts in a general wey the manner in
which the P-A-X switehboard, the Trunk Transfer
unit, the trunk-connected Monophones, and the
Locsl stations are associated with each other.

The P-A-X switchboard provides means whereby any
gtation either trunk-connected or local can
communicate with. any other; the Trunk Transfer
unit 18 a mesns for supplying Cenbral-Office
Prunk servies to certain stations of the P-A~X,

The tmmk-comnescted Monophones are connected %o

both the P-A=X switchboard snd the Trunk Trans-
fer unit. The local gtations are comnected only
t0 the P-A=-X switehboard. A maximum of nine
two-key (non-secret) and one three-key (secret)
may be trunk-conneeted, The maximum number of
loeal stations {no=key) varies with the aize
P-4-X.

2., SPECIFICATIONS AND BLUEPRINTS

Each trunk transfer unit supplied by Automatie
Electrie Compeny is covered by a job specifica-
tion in tha form of a set of shippinz summary
gheets, Thig specification indicates the type
of P-A-X with which the trunk transfer equimment
ia to operats; and includes the associated in-
-gballing instructions. The specification also
deteils the material being shipped, end ligts
the drawings and bulletins furnished.

The shipment should, therefore, be checked
against the job specifieation to dstermine ithat
- all of the material has been received. The job
specification should also be checked for instal-

This gpparatus unit may’

ling instructions and data concerning the mater-
ial, with the exception of the trunk relay unit.
Ap stated in the preceding section, the instal-
1ling instTuctions for the trumk relay unit are
given in this bulletin (618),

* &
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? KEVLESS NINE 2-KEY ONE 3-KEY
TRUNK P-A-X
TRANSFER SWITCHEOARD
uNit
{12 OR 24
]ﬂ. > TVoLT )
10RZ TRUNKS TO MAMUAL

OR AUTOMAT!C CENTRAL OFFIGE

FIGURE 1.

3, TRUNK TRANSFER UNIT AND
ASSOCIATED FQUIFMENT

3.1 Trunk Connected Stations

Any of the stationg may be arranged %o answer
incoming mbilc~exchange ealls, and such calls
may be transferred to any of the loecal atstions
gimilarly arranged, These stations have ac-
cega to both central-office trunks for origi-
nating calls.

%.2 Teolephones

Stations equipped to answer and originate pub-
lic-sxchange calls, and for transferring these
calls to other similarly equipped telephonss,
are provided with Monophone desk sets which are
mounted on s auwb~basge, The sub~base contains
two lever~type, locking keys (one for each cen-
tral-office trunk), excepting st the station
arranged for secret service operation wherse
three Keys are required. The third key is for

- disconnecting the engaged trunk from all other

atations, thus agsuring nonsinterferenco on toll
and important trunk ealls,
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The keys are Interlocked with the Monophone
switeh, and are restored to normal when the hand
unit is placed in its cradle at the completion
of a c¢all. It is theprefore, not necessary to
check the position of the key levers before
originating or answering a c¢all,

The nen-locking push button key in the top of
the sub-base, and to the right of the lever
keys, 1is used for "flashing® the central=office
operator, when the P-A-B-X is connected to a
manus! exchange; or for releasing an incimplsated
connection, when the btrunk-lines terminate in an
automatic central office.

2.3 Trunk Signalsg

Conveniently loeated ringers associsted with
each trunk-line are regularly employed for indi-
eating incoming trunk-line e¢slls. Bells of
different tones are generally used for the two
trunks, in order to identify the trunk to be
answared,

When desired, multiple lamp signals {oper=ted by
a relay associmted with the trunk) may be eme
ployed for identifying the individual trunks.
Colored lzmps {or opals), corresponding with the
eolor of the trunk key eseutcheons, are prefer=
able, i.e., red signsls for the first trunk, and
green for the second trunk.

" 3.4 Trunk-Transfer Unit

The truok transfer unit consists of two standard
relay base plates mounted side by side on cross
angles, top and bottom. Twe similar angles are
attached, as shown in Figi 2, for fastening to a
mounting surface; they serve as hinges when it
ig desired to inspect the wiring in the rTear.

Flgure 2-A 1is a view of the trunk trensfer unit
with the metal dust covers on.
lustrates the unit less covers.

The relsys are mounted on the left-hand base,
Kach two-koy station has an assceciated relay
which serves to switch the telephone circuit
from one trunk-line to the other, The three-key
gtation has, in addition to the relay previously
described, two other relays which serve to dis-
connect one oy the other of the trunks froem the
remalning trunk-connected telephones,

The relays for the nine non-secréet trunk-con-
nected stations are designated Bl to B9; and the
relays for the three-key secrete-service station
J, L and ¥ respectively.

birsctly below the relays is mounted a carte
ridgs-type fuse for fusing the negstive powsr-
gupply lead.

Al x 15 serew-type terminal strip is mounted on
the right-hand base, It provides termination
for the wiring of the trunk-lines, the trunk-
gonnected telephones, and the currect supply
Jeads. The lefi~hand side of the terminal is
wired to the relays, and the right-hand side is

Pig, 2-B 11-

regerved for the wiring from the ftelephones and
trunk lines., The wiring from the outside is
brought in from the resr of the base and thru
the lower opening in the plate, where it is

‘distributed over the various terminals.

3.5 Wiring Diagram

Pigs, 3 and U show the wiring diagram of the
trunk relay unit. Fig. 3 shows the arrangement
for 12-volt operation; and Fig. 4, for 24-volt
operation. The difference between the two fig-
ures is merely the resistance wvalues of the re-
lay windings as listed in the table in the cen~
ter of the diagranm.

3.6 Power Supply

The trunlk relay unit is designed to operate from
the power supply of the assceciated P-A-X. Two
terminals located near the bottom of the termi-
nal strip and designated ~MB and (RD respective-
ly, provide facilities for connecting the power
SUpPPLY.

Y, INSTALLATTON

4t Trunk Transfer Unit

The trunk transfer unit may be mounted om a
convenient wall or post in a vertieal position.
However, it should be located as near as prac-
tieable to the P-A~X switchboard to centralize
the location of the automatic telephone equip-
ment and to reduce the length of the power sup-
ply leads.

The top and bottom outside angles should be
permanently attached to the mounting surfaecs.
These two angles serve as hinges when it is
desired to obtain access to the rear of the
relay unit, sinece top and bottom angles of the
unit are bolted at each end to the mounting
angles, The removal of the bolts at either
end permits the opposite end to be aswung away
from the wall or post. .

Two B.R.C, wires of sufficient capacity ahould
be run from the P-A-X power supply to the two
screw terminals mentioned inthe sub-seetion 3.6,
The ecartridge fuse on the relay unit should be
removed temporarily until the installation work
is completed.

Cars should be taken to see that the relays of
the trunk unit are of the proper resistance
for the power supply.

4.2 Connecting Telephone Stations

Baeh station which is to have trunk service is
equipped with a Monophone as indicated in sub-
saction 3.2 depending upon whether the station
is to bave secret or non-secret service.

When a two-key {non-secret) Monophone is used,
four conductors to the relay unit terminal strip
are required in addition to the line wires to
the P-A-X switchboard, These four conductors
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are connected to terminals T1, T2, TA and GRD
of the relay unit - circuit #1 is connected to
terminal row #l, eircuit #2 to terminal row #2,
and so forth until circuit #9 is connected to
terminal row #9.

When the thres-key (secret} Monophone is ina
stalled, five conductora to the relay unit ter=-
minal strip are reguired in addition to the
line wires te the P-A-X switchboard. These
five conductors are connected to terminalaTl,
T2, TA, T, and GRD of the relay unit.

4,3 Trunk-Line Signals

Incoming trunk-line calls are signalled by means
of alternating-~-current telephone ringers ass¢-
eiasted with each trunk, A condenser of 1 M.F.
{or leas) eapacitance is connected in serigs
with the ringer coils, These ringer boxeas,
which are not supplied with the trunk-transfer
unit unless otherwise specified, should be suit-
ably loested so as to be audible abt several or
all stations., In case one signal will not suf-
fice for all stations, additional ringers, con-
nected in multiple, in series, or in series-

multiple, as reguired, should be used. However,
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FIGURE 2A

FIGURE 2B

the combined eapacitance of the associated con=-
dengers should not exesed 3 M.F. per trunk when
the trunk-lines terminate in am automatic. publie
exchange.

Conditions may exist where both sudible and
visual signals, such as lesmps, are required.
In such cases, a lamp per trunk may be installed
at each telephone, or may be located so as to
be vislble at several or all stations. Any
guitable style of lamp and lamp fixture may be
employed and, likewise, any available current
supply (excepbing 12-volt current)} may be used
to light these signal lamps, When commerciasl

"power supply 1s used, it is recommended that

a low voltage transformer be utilized to step
the voltage down to not more than 25 volts in
order to avoid the necessity of installing
Underwriterts wiring; and that lamps of a simi-
lar rating be used,

A sBuitsble alternsting current relay, or con-
tactor, having a 1 M.7. condenser comnected in
geries with its winding, is required per trunk

-when trunk identifying lamps sre employed.
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These relays and associated condensers may be
located adjacent to the switchboard or at any
location conveniently accessible for wiring to
the trunk-lihes.,

4.4 Connecting Publloe-Exchangs Trunks to
- Relay Unit

The two peblie-exchange trunk eircuits are con~
nected to the - and + terminsls in the 11 and
12th terminal rows designated TRK 1 and TRK 2
rospectively. The trunk signals may also be con-
nected to these terminals, When an alternating
current rolay is used for completing eireuits
to the trunk-line signals, the ralay should be
connected across its respective trunk terminals.

5, METHOD OF OFERATTON
5.1 Loeal Calls

When the trunk keys of the ten stations sssoci-
ated with the trunk relsy unit are in the normal
position, the stations are connected directly
to the P-A-X switchboard, Outgoing and income
ing ¢alls to and from the P-A-X may therefore,
bve mede and received at these stations as long
as the trunk keys are left undisturbed,

5.2 Outgoing Cslls to Public Exchange

To originate a call te the publiec exchange,
1ift the handset from the cradle snd then oper-
ate one of the trunk keys {4he red key 1s ssso-

ciated with the first trunk and the green key

with the second trunk}, IListen on this trunk
to determine whether it is idle or in use before
proceeding with the -eall, If the trumk iz en~
gaged, restore that trunk key and operate the
other trunk key.

in the event the trunk-line terminates in =
manual central office, transmift the calling
number to the operator in the ususl manner.
Should the operator make an error in establish-
ing the connesction, slowly depress the push
button several times {without restoring the
handset or the trunk key) to "flash®" the opera-
toT,

If the trunk-line terminates in an aubomatie
central office, wait until Pdial tone' 1g heard,
then proceed with the call by dialing the dir-
ectory number of the wanted subseriber. In
case an error is made in dlaling, depress the
push button for one second {to release the es~
tablished comnection), and then correctly dial
the desired number.

Disconnection is aceomplished in either case,
by restoring the handset to the cradle,

5.3 Incoming Calls from Public Exchange

On incoming ealls from the publie exchange,
the individual trunk is jdentified either by

REISSUE: 546
WWL

the tone of the trunk-line bell., or by the color
of the associated trunk signal lamp {if em-~
ployed). To mnswer an incoming call, first
remove the handset of any statlon equipped to
angwer trunk cells, Then operate the key asgo-
eigted with the trunk~line over which the call
iz received; that is, operate the red key if
the call i on the first trunk, and the green
key if on the second trunk,

B5olh Transferring Incoming Call from

Public Exchange

When an answered eall from the pudlic exchange
is for another station equipped with trunk keys,
the call may be transferred to the second sta-
tion as follows:

Restere the trunk key, without replacing the
handset on the cradle. This action places =&
"holding® bridge across the trunk cireult to
prevent disconnect supervision being glven o
the public exchengs, The restoring of the trunk
key alsoc connects the telephone to its P-A~-X
line circuit.

Next, disl the number of the desired astation.
Whent the e¢slled station answers, instruct the
answering party to "take'" the trunk call by
operating the red or green trunk key, as the
e¢ege may be, Then re-cperate the trunk key
(at the first station) to determine thet the
gecond station has "picked up¥ the trunk call,
When the trunk esll has been connected to the
second station, restore the handset at the firast
station.

An inecming call may be successively transferred
from one station to another; or, two or more
stations may engage the seme c¢all, provided
that the party at the secret-service station
{three koys) does not operate the third (orange)
key.

5.5 Secret Service

To secure secret service on either outgoing
or incoming public exchange ¢alls at the three-
key station, operate the third (orange) key.
This may be done at any time, either before or
during conversation. However, on ineaming ¢alls

~ which have been transferred to the three-key

station, it is preferable not to operate the
orange key umtil after conversation has started,
in order to permit the persom extending the eall
6 check the transfer,

6. RELAY ADJUSTMENTS

The relays in the trunk unit were properly ad-
justed before shipment, and should operate for
a long pericd without attention., When adjust-
ment becomes necessary, the menufacturer will
gladly supply information upon regquest.

Printed in U. 8. A. 'by John 8. 8wift Co., Inc. 200 6-46
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