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TEST AND VERIFICATION SWITCH TRAIN

1, GENERAL

Every automatic telephone exchenge is provided
with facilities for testing the outside cable
plant, subscribers! equipment, and central
office equipment, A certain amount of this
testing can be done directly from a test desk
located in a central dial office, as will be
explained in this bulletin. In a multi-office
exchange, testing can be handled on a centralized
or non-centralized basis, or on a combined
¢entralized and individual test-desk basis,
The latter method is the one most commonly used,
as it .expedites the handling of complaints and
increases the efficiency of the testers and
sub-station repairmen, permitting more economical
operation,

The test switch train is made up of two or three
types of switches depending on whether the ex-
change is a single office or milti-office asystem
and, in the latter system, upon the number of
offices, In a single office exchange and in
some of the multi-uffice exchanges, the switches
used are a test distributorand a test comnector.
In other multi-office exchanges a test-distribu-
tor selector is required in addition to the
aforementioned two types of switches, The test-
distributor selector is a switch similar in
appearance to an ordinary selector, except that
both of its banks have double contacts, Like
the selector, it has a dial-controlled vertical
motion and an automatic rotary motion, The
test distributor and the teat cannector are both
similer in appearance to an ordinary connector
and, like the connector, they have dial-controlled
vertical and rotary motions, The test dis-
tributor, however, has a 600-point bank,

The test-distributor selectors are located in
the same office as the centralized test desk,
and are connected toit by means of four-conductor
trunks, The test distributors are connected
to the test-distributor selectors by four-wire
inter-office trunks, and the test connectors,
one for each hundred-line group, are connected
to the banks of the test distributors in the
same office by means of six-conductor trunks,
The purpose of the test-distributor selector is
to select an idle test distributor in any one
of the orﬁoea of the exchange network; that of
the teset distributor, to select the test comnec-
tor associated with any one of the hundred-line
groups in the office; and that of the test
connector, to select the line to be tested in
a particular one-hundred line group. Multi-

office exchanges having only a few offices
employ direct trunks from the test desk to the
test distributors in each office, thus doing
away with the test-distributor selector, As
the latter system is simpler, while still con-
taining allof the elements of the testing schems,
the latter circuit will be the one explained
herein,

2, THE TEST SWITCH TRAIN CIRCUIT

2.1 Impulsing to the Test Distributor

The circuit of the test switeh train is shown
in Fig. 1. The testman operates the distributor
key, which energizes the polarizing winding of
relay F-1 and completes a connection to the
teat distributor, After orerating the dial
key, the ecircult between the test desk and the
test distributor is traced from (-) battery
through the winding of the line relay A, comtacts
of the reversing relay F, n-n line, "distributorn
key, "release" key, "dial" key, dial, 60~ohm
winding of relay F-1, 500-chm resistance, "con=-
nector release" key, "B,C.0." key, "dial® key,
"distributor® key, "+" line, contact relay F,
winding of line relay G to (+) battery. F-l1
does not operate at this time, as the current
in its two windings are in opposition, Relays
A and G close parallel circuits to relay B,
which operates. Relays A and G release on each
impulse from the dial, but only A is concerned
with the impulsing path, The vertical magnet
is operated from (+) battery at the contact of
Telay A, contact relay B, off-normal springs,
winding of relay C, through the vertical magnets
to (-) bﬂttﬁn-

After the last impulse of the first series,
relay C falls back and transfers the impulsing
circuit from the vertical magnet to the rotary
magnet, Each time reley A falls back, during
impulsing, a circuit is closed to relay J end
to the rotary magnet, Relay J, operating, closes
the cireult from ground at B, to relay H, which
operates and disconnects the "testt lines from
the "test" wipers, so that the test distributor
will not interfere with the test connectors,
over the terminals of which its wipers rotate.
Relay J also opens a part of the incomplete
circuit to reley D, so that relay D will not
operate when H operates, Due to its slow-to-
release action, relay J remains operated during
the impulsing and holds H operated,
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2,2 Dialed Test Connector Busy

The busy test is not made at once, but occurs
when relay J falls back at the end of the second
gseries of impulses, In case the dialed test
connector is in use, relay J, on restoring,
transfers the circuit of H, by means of make-
before-break contacts, from (+) battery at B
to (+) battery on the E.C. wiper through the
250=-ohm winding of the busy relay E. Busy relay
E operates through its 250-ohm winding in series
with H; opens a part of the incomplete cirecuit
tc the rotary magnet, so that the rotary magnet
will not cperate if the circuit to A is again
interrupted; opens the eircuit to D, so that D
will not operate at this time; places the buay
tone on the (+) line back to the test desk;
and closes the circuit to relay F, from ground
at a make contact of E. Relay F operates and
reverses the current on the line, operating
the polarized relay F-1 and causing the super-
visory pilot lamp to glow. Thus the teater
receives both a busy tome and a visual signal
when the dialed test connector is in use, The
tester is not forced to release but may hold
the trunk until the conmector becomes idle,

2.3 Tesat Connector Idle

When the test connector becomes available, re-
moval of ground from the E.C. wiper opens the
circult to H and the 250-ohm winding of E. Relay
E, restoring, removes the busy tone from the
line, opens the circuit to relay F, which causes
F-l to restore, extinguishing the pilot lamp;
and closes the circuit to D from ground at B,
Relay H, due to its slug, remains operated long
enough to insure the operation of reley D, which
operates and closes its locking circuit so that
it will not restore when H falls back. Relay D
also closes the loop circuit to the test con-
nector through the contacts of A and the "operate®
wipers, selzing the connector. Relay H, re-
storing, connects the "test" lines through to
the "test" wipers, The absence of the busy
tone and the visual signal inform the tester
that the dialed connector 1s now avallable,

2.4 TImpulsing to the Test Connector

The last two digits are then dilaled, relay A
repeating the impulses to the test connector.
Relay J, as before, operates on each series of
impulses and closes the circuit %o relay H,
Relay J also opens the incomplete circuit to
F from jhe C wiper to keep the circuit open
after the operation of H. Relay H opesrates
and disconnects the test lines from the test
wipers, so that the test connector will not
interfere with the lines over which the wipers
pass,

As before, the busy test is not made the instent

the wipers come to rest, but occurs when relay J
of the test distributor falls back at the end

of the last series of impulses. If the dialed
line is busy, relay F operates from (+) battery
at the control wiper of the test comnector, C
wiper of the test distributor, make contact of
relay H (relay H, being slow to release, remains
operated temporarily after J releases), break
contact of J, through the winding of relay P to
(=) battery, When H restores, it tramsfers the
circuit to relay F to another circuit from the
same ground on the C wiper, and connects the
test lines to the test wipers., The pilot lamp
at the test desk glows, because of the operation
of F and F-1, but the busy tone is not received,

The tester may either wait for the line to become
available or release the connection, When the
line bscomes free, assuming the tester waits,
relay F releases, in turn releasing F-1, and
thus extinguishing the pilot lamp at the test
desk, The dial key is restored to normal upon
completion of the conmnection to the line to be
tested, The test distributor remains operated
by the loop through the 60-ohm winding of relay
F=1.

2.5 Testing

The testing circuit is e¢losed from the test
apparatus through the distributor key, the test
trunk, contacts of relay H, test wipers of the
test distributor, wipers of the test connector
to the line under test, The (+) battery, which
is connected to the control wiper of the test
connector through a make contact of G, causes
the B.C,0. relay of the line equipment to operate
and clear the line of attachments, To mske an
ftinward" test through the line equipment, the
"B,C.0," key is operated, allowing relay G to
fall away, thus opening the holding c¢ircuit to
the B.C.0. relay of the line under test, Relay
A remains operated from ground (+) at the B.C,O0,
key, when this key is operated, in order to hold
the teat distributor operated. The B.C.0. relay
restores to normal and connects the line relay
of the line equipment across the test lines,
The line equipment operates and connects the
line to a first selector,

To teat additional lines in the same one-hundred
group, the tester momentarily operates the "con-
nector release" key, causing relay A to fall
back releasing the test connector, but not the
distributor. Relay G is held from (-) battery
at the connector release key in order to hold
the test distributor, The tester then dials the
last two digits of the next desired line,

When there is more than one line on the same
connector level to be tested, the test comnector
need not be relessed, but only an additional
digit dialed to rotate the test connector wipers
to the next line., This feature 1s generally
employed when routine tests are made on all
telephone lines,
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3. VERIFICATION SERVICE

Aside from the use of the test switch train
for testing purposes, it can also be utilized
by certain operators for verification amd toll
offering services, In these cases, a separate
group of test distributors or test-distributor
selectors, having access to the same test con-
nectors used by the tester, are usually furnished
for the operators' exclusive use, These test
distributors or selectors are generally termed
"verification switches.? By means of this "test
and verification switch train" it im possidle
for an operator at a position on which the veri-
Tication trunks terminate, to dial a busy tele-
phone number end listen in on the line to verify

whether it is busy, or to inform one of the
talking parties that a toll call is being held,
awaiting the termination of the conversation,
The toll call, however, 1s completed over the
regular channel provided for the purpose and
not over the test and verification switch train,

3.1 Verification Switech Circuit

When used for verification service, the test
distributor has the line and test wires con-
nected by 2-M,F., condensers, as shown dotted to
the left in Fig., 1., These condensers furnish
the circuit by means of which the verification
operator's telephone is connected to the test
lines and hence to the dialed line,
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