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§ £ Paragraph 3 add the following ncte;
Ii0TE: - There shculd always be sufficient time allowed
after setting the disk in starting position tc permit the disk toc come
tc rest vefore the dial is operated.
2. Paragraph 9 Under the FIRST item omit the second sentence.
3 Unger Mechanical Requirements add the following perapranhy -

3e With the disk in its starting position, the maximum
clearance between the pendulum stop pin and its stop should be 015"
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METHOD OF OPERATION
_ TESTING CIRCUIT
Wiring Of A 50-A Dial Tester - Local Test Desk - Full Mechanical Power
Driven System.

GENERAL DESCRIPPION

1. This circuit is used at the local test desk in a full mechanical
office for testing the speed of dials at subscribers' stations. It consists
mainly of a mechanical unit mounted on the test desk and has a timing ele~
ment consisting of a heavy disk supported on a steel wire, which 1s under ten- .
sion between an upper and a lower support. The disk is set for a test by
rotating the starting lever to a point 180 degrees to the left and .then back
to 1ts normal position, The dlsk is held stationary in the start position by
a pawl attached to a stop magnet, A stepping relay, operated by dial impulses
rotates a commutator which controls the operation of the stop magnet.

2+ In making a test the digit 0 1s dialed, The stop magnet is operated
after the first impulse, releasing the pawl which holds the disk at the start-
ing point. The disk released, rotates towards the right due to the torque set
up in the steel wire when the disk was rotated off normal. After the tenth
impul se the stop magnet is rel eased, stopping the movement of the disk, A
scal e graduated to read impulses per seoond is mounted on the disk and indi-
cates by a pointer, the rate of speed of the dial.

DETALLED DESCRIPTION

3. Before making a disl test the subscriber's line 1s connected to the
10cal test cord cirouit and testad for grounds, crosses, etec. The starting
seveor of the tester is then moved from its nomal position at the right of
the cester to the start position at the left of the tester and then. back to
the normal. position. This operation rotates the disk to its start position.
when the lever 1s moved from its normal position, the transfer springs operate
meohanically, closing a circuit through the stop magnet. The stop maghet op=-
erates, disengaging 1ts locking pawl from the teeth on the rim of the disk,
thus permitting the disk to be moved freely. If the commutator of the stappar
13 not in its normal position, that 1s resting on an insulated segment, the.
operation of the transfer springs also closes a qircuit from: ground,. t.hroagh‘
the comnutatcr and’ brushy breslk contact of the stepper magnet,; contact of the
transfe:ukey and winding-of the stepper mzgnet to battery. The stepping re-
lay then alternately operates and releases as the circult is closed and broken
at its brosk contact until the eirenit through the commutator is broken by an
*nsul zted segment, after which the stepper magnet remains reloased. When the
lever reaches the extreme loft position, the transfer springs bresk o'ontact.
opening the circuit through the stop magnet. The stop magnet releases, al=-

lowing its pawl to drop into a slci on the rim of the disk, thus looking
the 4d1sk in-the start positicne.
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4. The dial test key in the test cord circuit is next operated, connect-
ing the tip and ring of the subscriber's line to leads A and B and also con=-
necting leads T and R to a supervisory circuit in the test cord circuit to
give switchhook supervision. With the receiver off the switchhook at the sub-
station, a circuit is closed from ground through the outer winding of the
66-A repeating coil, tip of test cord, tip of line, sub-station set, ring of
line and ring of test cord to battery through the inner winding of the L
relay. The L relay operates, in turn operating the SIR relay which extin-
guishes the supervisory lamp in the test cord circuit. A dial tone is in-
duced through the windings of the 66~A repeating coil as an indication that
the dialing may be started. The zero digit is dialed and at the first open-
ing of the dial contacts, the L relgy releases. The SIR relay is constructed
to be slow in releasing and does not release with the L relay on the dial
impulses. ' The L relay released, closes a circuit from ground on its armature,
through make contacts of the SLR relay, break contacts of the transfer springs

- and winding of the stepper magnet to battery, operating the stepper magnet.
When the dial springs again close the circuit, the L relay re-operates and
opens the clreuit through the stepper magnet. The stepper releases and in
80 doing rotates its commtator one step, which closes a circuit from ground
through the commutator and brush, contacts of the transfer springs and winding
of the stop magnet to battery. The stop magnet operates, disengaging its pawl
from the starting slot which allows the disk to start swinging towards the
right,

5. At each succeeding impulse the L relay releases and re-operates,
in turn operating and rel easing the stepper magnet which advances the commuw-
tator one step with each impulse. The commutator segment and brush continue
to make contact until ten impulses have been received, when the circuit through
the stop magnet is opened by an insulated commutator segment. The stop mag-
net releases and its pawl engages the teeth on the rim of the disk, bringing
it to a stop, If the dial meets the requirements, the pointer will indicate
a speed between the minimum of elght pulses per second and a maximum of eleven
pulses per second.

' 6. When the recelver 13 replaced on the switchhook at the station, the
L relay and SLIR relays releasey lighting the supervisory lamp in the test cord
eircult as a disconnect signale Releasing the dial test key restores the cir-
cuit to normal,

7« The 400 ohm resistances and 1/2 M,P. condensers provide ppotection
against sparking at the contacts of the atepper magnet and commutator.

CHECK TEST
8. Immediately after installation and periodically during its use, the

aljustments of the instrument should be checked, paying special attention to
the spring tenaions and to the timing feature,

DIME CHECK
9. The timing feature should be checked in the following mannerse
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FIRST. The dial tester snould be mounted in a vertical position.
This may be checked by using the surface of the top protecting tube as a
reference,

SECOND. Move the starting lever to its extreme left ha.nd position and
then back to its normal position. The stop magnet pawl should fall in the
starting slot and rest against the first tooth on the rim of the disk. With
the disk held in this position, the start mark on the scale should be directly
beneath the pointer. Any adjustment necessary can be made by 1oosening the
screws at either end of the scale and sliding the scale to the right or left
as the case may be until the start mark and the pointer coincide,

THIRD. Operate the dial teat key and temporarily short eircuit the
tip and ring of the associated test plug, (This may best be accomplished by -
inserting the plug in a short circuited jack). Remove the short circuit,
~ allowing the disk to oscillate freely until it comes to rest, The disk

~ should stop with the figure 10 exactly beneath the pointer. If necessary,
make correction as follows:

(1) Remove the top protecting tube, : - {

{2) Release the knurlel locking sorew in the torsion head. - !

(3) Turn the torsion head in the proper direction to line up ool
number 10 on the Scale with the poiuter.

(4) Tighten the locking serew and replace the tube,

FOURTH. Test the freedom of movement 0f the disk by re-setting it at
the starting point and rel easing it as before by short clrcuiting the test |
plug. Count the swings of the disk (a eanplete swing being a motion from AR '
one extreme position of the dlsk to the opposite extreme position). After '
twenty swings the decrease in amplitude should not exceed ten degrees, as
indicated on the scales This test insures proper alignment of the instrument.
which in turn insures freeclom of movement for the disk. :
‘ FIFTH. Check the time interval by setting and releasing the disk as
before and counting the swings of the disk. Fifty complete swings should !
occur in from 90 * 1 seconds, as measured by a stop watch,

NOTE: The speed of the disk mgy be varied by means of the
~adjusting screw on its rim, but it is very improbable
that such adjustment should be needed, therefore this adjust-
ing screw should be moved only after an accurate check of all
other parts has falled to remedy the trouble, or in the case
of repalrs such as replacement of the steel support wire.

SPRING TENSION CHECK

_ 10s In checking the tensions of the various springs, the individual
requirements will be found under the heading Mechanical Requirements.

CAUTIONS. _

11, After setting the disk at the starting point the lever should always-
be returned to the extreme right hand pecsition before the dial is operated, to
prevent interference with the motion of the disk.
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12. The instrument is designed tc test the speed of dials only when the
digit 0 is dialed. If any other digit is disled, the stop magnet is not re-
leased and the disk will continue to oscillate after the dial has come t0 rest.

13, Care should be tacen not to jar the instrument during a test since
the accuracy of the result will be affected,

14, For the correct operation of the dial tester it is essential that
- the tension springs of the stop magnet be within the limits specified in the
Mechanical Requirements,



1.

2

Snpuem’aer 275 192'3. N

CIRCUIT REQUIRFMINTS

knurled screw which is attached to the lzrwer pedd suys
until the clearsace betwsen the odjscent turus of Lhe 1E
approximately i/64 of an inch or zn amount just sufficieut to
prevent adjacent turns from touchinge

The clearance between the stop magnet pawl and the disk teeth
with the siop magnet operated shall be ,012" pius L0US" op
rinus 002",

STOP MAGNET: (1). The armasture springs shall each have a tension of

STEPPING
MALIED.

30 plus or minus 3 grans when measured st the end of the
springs wilh the armawure in its cpgerated position.

(2}« The armature air gap shall be 040" plus or minus
-002"-
(1}« The commutator brush shall have a tension of 20

plus or mirus 3 grans when measured at the end of the brush.
(2}, The srmature springs shall each bear against the
armature with a pressure of 85 plus or miuus 5 gramd,
measured at the end of the springs with the armacture in the
0 veral ed pusition.
d):  The contact springs shall have a tension of 28 plus
Or miunus 3 grans vhen measured at the end of springs,

(4} The driving pavl shall have a pressure of 30 pius or
minus 5 gravs against the root of any tooth,

5}« The rebsining pawl shall bave a pressure of 25 plus
or minue J grams messiured at the crown of any tovths

(6}o ™he srmature sir gap shall be 044" minimun and o047Y
mazimam weasured between the bagk of armature and the amature
stow nat wheu the armsture is in the operated positicue
%"hrjri; circuit the two lower transfer springs and move
ving lever slightly from its normal pozition. Tne
uey should then operate in_a circult through iis
s sectant at 3 gveed which will rovats the
ctimpat asor 10 cunpiete revolutions in 16 secounds.

R
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QFER ATE NOV-CPERATE RELEASE
173~4H Special requirements to insure slow releases
(SLR) Boadje 018 =mp. Readj. <001 omp.
Test <019 zmpe Test «00C39 amp.
We Ca Ce «041 amp.
E827 Special reguirements to insure speed.
(z) Armsture travel .020" + ,0025",
Inner Readje 0145 amp. Readj. «013 amp.
Wiga Test 015 amp. Test 0125 amp.
(500 WeCeCe <025 amp. WoCaCo <0047 ampe
ohms)
Outer Test 020 amp.
Wdz,
(200
Ohms‘.
ENG s =~WAL:MLe CHK'Da~=ASP:CWP, APPROVED =~ Co L. SLUYTER, G.M.L.
Bu2Zw2,

CIRCULT REQUIREMENTS

ELROTRICAL RYQUINEMENTS




