BELL SYSTEM PRACTICES
Plant Series

SECTION 100-350-101
Issue 2, January, 1938
AT&TCo Standard

TESTING AND ADJUSTING PANEL (J68602W)
FOR

20 AND 135 CYCLE RINGERS
DESCRIPTION AND APPLICATION

l. GENERAL

1.01 This section describes the voltmster

~ type testing and adjusting panel per
SD-63474-01 (J68602W) for 20 and 135 cycle
ringers. A hand size portable control test
set per J647044 is enployed with this panel.

1.02 1Issue 1 of this section was prepared

to describe the test panel as it was
furnished on a trial installation., Issue 2
was prepared to cover improvements in design.

1.03 It was reissued principally to cover
the use of & varistor in the receiving

circuit,
be found at the end of the section.

[ Relays
Resistances
Condenser

]

Detalled reasons for reissue will

Voltmeter\

1.04 This test panel provides improved fa-

cilities on a voltage basis and of ths
remote controlled type, for the maintenance
of 20 and 135 oyocle terminal and intermed-
jate ringers and the 20 and 135 cycle relays
of these cirocuits. It also may be used alone
for the maintenance of the 135 cyole branch
of 1000-135 cyole intermediate ringers and
in conjunction with & 1000 oycle ringer test
circuit for the maintenance of the 1000
cycle branch of 1000-135 cycle intermediate
ringers. Means are provided to permit the
voltmeter to be used for the measuremsnt of
miscellaneous a-¢c voltages.

1.05 Means ere provided for establishing
all test conditions, for application
to the ringer, at the test panel., The cir=-

cult is of the low shunt type and it is not
necessary to have a ringer connected to the
test circuit when establishing these walues.
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1.08 Means are provided for applying the

test conditions to the ringers which
are connected to the test panel either by
direct patching or thru test trunks. The
proper operation of the ringer is indicated
by the lighting of lamps on the test panel
or in the control set.

1.07 The test trunks (SD-63960-01) used

with this panel have no attenuating
networks and serve merely to extend the
signaling c¢ircuit input and output leads to
the test panel Jack field. Trunks " having
attenuating networks are not satisfactory
for use with this pansl.

1.08 Arrangements have been made so that

the test conditions can be controlled
at the ringer bay by the use of a control
set, 1Indication of the functioning of the
ringer under these conditions is given by a
lamp on the control set, This permits all
ringer tests to be conveniently made by one
man,

2, EQUIPMENT FEATURES

L_Lamp

Plan View

Keys

Pig. 2 - Control Test Set -~ J64704A
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Teat Panei

2.01 The test panel, designated J68602W, 1s
arranged for relay rack mounting and
consists of the followlng main elements:

(a) A rectifier type a-c voltmeter.

{(b) A three slide potentiometer.

(c) Three low resistance shunts,

(d) Keys for setting up end making tests.

{e) A connecting block for readjusting
218B relays.

{f) Three lamps for indicating the oper=
ation of ringers and relays.

{g) A lamp to provide illumination while
read justing 218B relays.

No jacks appear on the panel, the circuit
being wired to the VM, LINE, DROP, TA and
TAL jacks all of which are located in the
test bay Jack frield. The test panel occupiles
8-3/4 inches of vertical mounting space on
the relay rack. The arrangement of equip-~
ment on this panel is shown in figure 1.

2,02 The AC voltmeter used in the test cir-

cuit is a Weston Model 301 rectifier
type per KS-7348 having four scale ranges
of 4, 20, 40 and 200 volts, the 200 volt
scale being used for the 20 volt range., It
has a rated accuracy of + 5 per cent.

2.03 The potentiometer used in the test
eircult has a rated resistance of 1750
ohms and 1s used to esteablish test and re-
ad Just voltage values. It 1s equipped with
three slides which permit the simultaneous
establishment of three voltage values, name-
ly, two 20 cycle values and one 135 cycle
value, This feature can be used to advan-
tage in cases such as that of testing 135-20
cycle intermediate ringers when part of the
ringers use a 10000 ohm resistance in series
with the 1968 type relay. In such a case the
following voltage values are required:



2.03 SCOhtinued)

(a) A 20 cycle test operate value for
ringers using a 10000 ohm resistance
in series with the 196 type relay.

{b) A 20 cycle test operate value for

ringers not using =a 10000 ohm re-
sistance in series with the 196 type re-
lay.

(c) A 135 cycle test operate value.

2.04 Three lamps on the test panel are pro-

vided to indicate the proper operation
of the ringer. The red lamp lights to in-
dicate that a ringer under test has opera-
ted and is applying its 20 cycle output to
the test panel. The green lamp 1lights to
indicate that 135 cycle current is being
received at the test panels, The white lamp
lights to indicate that ground is being ap-
plied to the sleeve circuit.

2,05 The lamp in the flexible mounting on

the test panel iIs provided to illumi-
nate a 218B relay that has been placed-in
the readjust connecting block of the panel.

2.06 The VM and VM40 keys are non-locking
lever type keys which have positions

designated 4, 20, 40 and 200 and are provi-

ded to select the range of the voltmeter,
These keys, when in thelr normal position,
provide for the selection of the 200 volt
scale,

2.07 The 135 key is a 1lever type key which

is locking in the ADJ (adjust) posie
tion and non-locking in the OPR (operate)
position. With the key in the OFR position,
the 135 cycle supply is connected to the
potenticmeter so that 135 cycle voltage val-
ues may be established and applied to a con-
nected signaling circuit. With the key in
the ADJ position the 135 cycle supply 1is
connected to the potentiometer and 135 cy-
cle voltage values may be established and
applied to a 218B relay in the ADJ connecting
block.

2,08 The 20 key is a ‘non-locking lever type

key. With the key in the OPR (operate)
position, the 20 cycle supply is connected
to the potentiometer by means of the 20 OPR
slider so that 20 cycle operate voltage val-
ues may be estadblished and applied to a con~

nected signaling circuit. Wwith the key in

the NO (non-operate) position the 20-cyecle
supply is connected to the potentiometer by
means of the 20 NO slider so that 20 cycle non-
operate voltage values may be established and
applied to a connected signaling circuit.

2,09 The SH key is a locking lever type key

and is used to select tha proper shunt
resistance for establlishing 20 cycle voltage
values.

2,10 The TST key is a locking lever tj]pe key
and is used to connect the proper sig-
nal recelving equipment to the LINE and DROP

1SS 2, SECTION 100-350-101

Jacks of the test circuit for the test of
the indicated types of ringers. This key in
its SL (sleeve) position also 1lights the
lamp above the ADJ connecting block.

Control Test Set

2.11 A control set designated J64704A 1is

used when it is desired to make tests
at the ringer bay. It can be patched to two
control jacks which multiple along the ringer
bays. The equipment consists essentially of
jacks, keys, & dial and a lamp. The ar-

~ rengement of this equipment is shown in

filgure 2. The approximate dimensions of
this box are 6™ x 4™ x 4",

2.12 The diel cn the control set is provided

to permit tests of the time of response
of both 20 and 135 cycle signal recelving
circuits. Each number dialed provides a
time interval of approximately as many tenths
of a second as are indicated by the number.
The dial while restoring to normsl performs
the same function as the QP NO key operated
to the OP position.

2.13 The frequency key in the control set

is a locking lever type key eand is
used with the OP NO key in the control set
to perform the same function as the 135 key
in the OPR position. With the frequency key
in the 135 position, the operation of the
OP MO key to the OP positien has the same
result as operating the 135 key to the OFR
position.

2.14 The -OP NO key in the control set is a

non-locking lever type key. With the
frequency key normal, the operation of the
OP NO key to the OP (operate) or NO (non-
operate) position has the same result as
operating the 20 key on the test panel to
the OPR or NO position respectively.

2.15 Theé REL {relay) key on the control set

is a push button type key which con-
trols the application of 20 cycle current
at full office voltage attenuated by an 8C
lamp, through the DROP Jack, to the J type
relays of terminal ringers.

2.16 The lamp on the control set lights to
indicate that all functions of the ring-
er under test are satisfactory.

Apparatus for Measuring A-C Voltages

2.17 The voltmeter described in paragraph
- 2,02 may be used by means of the Vi
Jack for measuring a-c voltages. :

2.18 fThe LSH key is located on the panel.

The VM Jjack is located in the Jack
field. The LSH key 1s¢ & locking lever type
key and is used to connect a 500 ohm resis-
tance across the voltmeter terminals when
measuring the 135 cycle received voltages
of terminal ringers on non-repeatered cir-
cuits. The 0-40 scale of the meter can not
be used when the LSH key lis operated.
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3. CIRCUIT FEATURES

3,01 PFigures 3 to 12 show in simplified

\ form the various circuilt arrangements
used when establishing the test and reasd-
Just conditions and when applying them to the
ringer or relay under test.

Preparation

3.02 Figure 3 shows the test circuit ar-
ranged to set up the 135 cycle test
voltage. With the circuit in this condition
the proper values can be set up by adjust-
ing the 135 slider of the potentiometer un-
til the proper value is read on the meter.

circuit'ar-
cycle test

3,03 Figure 4 shows the test

ranged to set up the 20
operate or readjust operate voltage. Wwith
the circuit in this condition, the proper
values can be gset up by ad justing the 20 OPR
slider of the potentiometer until the proper
value 1s read on the meter,

Circults:

DROP POT.
N—o
307
- 3 20 rv
&R (8o 0 SUPPLY
225 (20

SH Key as required -
20 Key to OPR - VM Key as Required

Fig. 4

3.04 When testing a 20-20 cycle ringer and
a different voltage value is required
for eech side or wren setting up readjust
values for the relays, the second voltage
required for the ringer or the read just non-
operate value of the relay should be set
up by operating the 20 key to the NO posi-
tion and adjusting the 20 NO slider of the
potentiometer until the proper value is read
on the meter. The circuit schematic will be
the same as Figure 4 except that the 20 NO
slider of the potentiometer will be connected
to the shunt.,

20 Cycle side of 135-20 Cycle Ringers

3.05 TFigure 5 shows the test circuit ar-
ranged to test the 20 cycle side of a

135-20 cycle ringer.

3.06 Terminal Ringers and Intermediate Ring-

ers used with Four Wire Terminating
X wiring es shown In ¥Flgure o 1is
not connected. 20 cycle current is sent out
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3.08 QCOntinued!

thru the DROP jack to tiae 20 cycle side of
the ringer. Wwhen the ringer operates, the
green lamp on the panel will 1light to indi-
cate that 135 cycle current has been re-
turned by the ringer and the white lamp on
the panel will light to indicate that ground
has been placed on the. sleeve of the 135
cycle side. The lamp in the control set
will light to indicate the proper operation
of the ringer.

3.07 Intermediate Ringers used with 22 -]

Repeatera: X wiring as shown in Flgure
5 is connected and the white lamp on the
panel) will light  when the control set is
connected to the panel. 20 cycle current is
sent out through the DROP Jack to the 20
cycle side of the ringer. When the ringer
operates, the green lamp on the panel will
light to indicate that 135 cycle cuprent
has been returned by the ringer. The lamp
in the control set will 1light to indicate
the proper operation of the ringer.

3.08 Chatter of J Type Relays in Terminal
RIngers: To check that the J type re-
lays in te nal ringers operate without ap-
rreciable chatter, the REL key in the con-
trol set is operated. The operation of this
key connects full office voltage through an
€C lamp and the DROP Jack to the J relay.

135 Cycle Side of 135-20 Cycle Ringers

3,09 Figure 6 shows the test circuit ar-
ranged to test the 13% cycle side of
a 135-20 oycle ringer.

1SS 2, SECTION 100-350-101 -

310 Terminal Ringers and Intermediste Ring-

ers used with Four Wire Terminating
Circuits: X wiring as shown In Figure & 1s
not connected. 135 cycle current is sent
out through the LINE jack to the 135 cycle
glde of the ringer. When the ringer oper-
ates, the red lamp on the panel will light
to indicate that 20 cycle current has been
returned by the ringer ani the white lamp
will 1light to indicate that ground haes bteen
placed on the sleeve of the 20 cycle side.
The lamp in the control set will light to
indicate the proper operation of the ringer.

3.11 Intermediate Ringers used with 22 Type

Repeaters: X wiring as shown 1In Figure
8 is connected and the white lamp on the
panel will 1ight when the control set is
connected to the panel. 135 cycle current
is sent out thru the LINE jack to the 135
cycle side of the ringer. When the ringer
operates, the red lamp on the panel will
light to indicate that 20 cycle current has
been returned by the ringer. The lemp in
the control set will light +to indicate ths
proper operation of the ringer.

20-20 Cycle Intermediate Ringers or 20-20

Cycle Relaying Ringers

(G)

3.12 Figure 7 shows the test circult ar-

ranged to test a 20-20 cycle intermed-
iate ringer or a 20-20 cycle relaying ring-
er. The white lamp on the panel will light
when the control set is patched to the panel
due to ground on the TAL jack. 20 cycie cur-
rent is sent out through the DROP Jjack to
one side of the ringer., When the ringer
operates, the red lamp on the panel  will
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3.12 (Continued)

light to indicate that 20 cycle current has
been returned by the ringer and the lemp in
the control set will light to indicate the
proper operation of the ringer. The other
side of the ringer can be tested by revers-
ing the patching cords,

135-135 Cycle Intermediate Ringers

3,13 Figure 8 shows the test circuit ar-
ranged to test 135-135 cycle ringers.,

3.14 Ringers Used with Four Wire Terminat-

ing Circulits: X wiring as shown In
Figure 8 1Is not connected. 135 cycle cur-
rent 13 sent out through the LINE Jack to
one side of the ringer. When the ringer
operates, the green lamp on the panel will
light to indicate that 135 cycle current
has been returned by the ringer. The white
lamp on the panel will 1ight indicating that
ground has been placed on the sleeve, The
lamp on the control set will light to indi-
cate the proper operation of the ringer. The
other side of the ringer can be tested by
reversing the patching cords,

3.15 Ringers Used with 22 or 44 Type Re-

peaters: X wiring as shown In Figure
8 1s connected and the white lamp on the
panel will light when the control set is
connected to the panel, 135 cycle current
is sent out through the LINE jack to one
side of the ringer. When the ringer operates,

LINE
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1350 : (TA) I
RINGER :
UNDER | |
TEST |
1000 ~~ I (L)

Maxﬂzoxns)

| U U
Il S
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the green lamp on the panel will light ¢to
indicate that 135 cycle current hss been
returnced by the ringer. The lemp on .the
control set will light to inGicete the prop-
er operation of the ringer. Ths other side
of the riager can be tested by reversing the
patching cords.

135 Cycle side of 1000-135 Cycle Intermed-
late Ringer

3.16 TFigure 9 shows the test circuit ar-

ranged to tost the 135 cycle side cof
a 1000-135 cycle intermediate ringer. The
operation of the TST key to SL causes the
lamp above the ADJ connecting block to iight
but at this time the lemp serves no useful
function. 135 cycle current is sent out
through the LINE Jack to the 135 cycle side
of the ringer. When the ringer operates,
the white lamp on the penel 1lights to in-
éicate that ground has been returnod by the
ringer to the test circuit. The lemp in theo
control set will light to indicate the pro-
per operation of the 135 cycle slde of the
ringer eand indicates tha® ground Las been
applied to the sleeve circuit.

1000 Cycle side of 1000-135 Cvcle Intermod-
jate Ringer

3.17 PFig. 10 shows the test circuit arranged

tc receive 135 cycle current from a
1000-135 cycle intermediate ringer when 1000
cycle test current is applied to the ringer
by means of a 1000 cycle test circuit. When

= S

TST EKey on Panel to SL - Frequency Key in Control
Set to 135 - OP NO Key in Coatrol Sat to OP

Fig. 9
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3.17 QCOntinued)
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the ringer operates, the white lamp on the
20-135 cycle test panel will light to indi-
cate that ground has been furnished by the
ringer to the test circuit. The lemp in
the control set will light to indicate the
proper operation of the ringer.

Reedjust 218B Relays

The operation of the TST key to SL lights
the lamp above the g¢onnecting block to il-
luninate the relay. 135 cycle current is
applied to the winding of the relay and when
the relay contacts make, the green lamp on
the panel will light.

Check of Test Circuit

3.18 TFigure 1l shows the test circuit ar-
ranged to readjust a 218B relay placed
in the ADJ connecting block on the panel.

/
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O
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TST Key to SL - 135 Key to ADJ
Fig. 11
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3.19 The test circuit may be checked by

patching a three conductor cord between
the LINE and DROP jacks end by arranging the
circuit as shown in Fig. 12. When the cir-
cuit is arranged for a 20 cycle test, the
red lamp will light to indicate the proper
operation and when arranged for a 135 cycle
test the green lamp will light to indicate
the proper operation.

Miscellaneocus A-C Voltage Measurements

3.20 Pig. 13 shows the method of measuring
the 20 and 135 cycle received or trauns-
mitted voltages of terminal ringers and of
intermediate ringers used with four wire ter-
minating circuits. The voltmeter on the test
penel is patched to the ringer by means of
test trunks and patching cords. When meas-
uring 135 cycle received or transmitted volt-
ages on non-repeatered circuits the LSH key
will be operated to connect a 500 ohm resis-
tance across the voltmeter terminals, The
VM40 key cen not be used in such cases.,

3.21 Figure 14 shows the method of measur-

ing the 20 and 135 cycle received or
transmitted voltages of intermediate ringers
used with repeaters. The voltmeter on the
test panel is patched to the-repeater Jacks
by means of test trunks a patching cords.
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B5.22 Figure 15 show$ the method of measur-

ing the 20 cycle received or trans-
mitted voltages of 20-20 cyecle relaying ring-
ars. The voltmeter on the test panel 1is
patched to the ringer by means of test trunks
and patching coirds. A cord equipped with
test clipson one end is used for connecting
to the ringer at the points where voltage is
to be measured.

4. OPERATING FEATURES

4,01 Before making any tests or readjust-

ments, the test or readjust values
should be set up on the panel wusing the
proper potentiometer sliders and the volt-
meter.

4,02 When testing the 20 cycle side of a
ringer, the DROP jack of the test cir-
cult is connected to the 20 cycle side and
the LINE jack of the test circuit is con-
nected to the other side.
4,03 When testing the 135 cycle side of a
ringer, the LINE Jack of the test cir-
cult is connected to the 135 cycle side and
the DROP jack of the test circuit is con-
nected to the other side.

4,04 To adJust the 20 cycle relays in the

ringer circults, connections are made
in the same manner as when testing. The cor-
rect AC voltage is set up by means of keys
on the panel, the meter and the sliders on
the potentiometer. The voltage 1s gpplied
to the relay through the operation of keys
on the control set or on the panel.The disl
on the control set nay be used in place of
the OP NO key.

When testing a 20-20 cycle ringer and
a different voltage value is required
for each side, the higher shunt value of
the two specified, should be wused for both
voltage settings.

4,05

Where it is necessary to readjust the
135 cycle 21838 relay, the relay must
be removed from its circuit and placed in
the 26B connecting block on the panel,

4,06

4,07 The voltmeter on the test panel is ar-
ranged so that 1t can be used for
measurements of a-c¢ signaling and other

Page 10
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voltages by bridging the voltmeter on the
circuit to be measured.

- REASONS FCOR REISSUE

1.

10.

11.

12,

13.

14.

1s.

To change paragraph 1.04 to omit refer-
ence to 1000-20 cycle ringers ad to add
a reference to the 1000 cycle branch of
1000-135 cycle ringers. Paragraph 1.04
was formerly paragraph 1.02.

To remove reference to
SD-62193-02.

test trunks per

To chenge Figure 1 to egree with changes
in design.

To remove reference to the LSH key in
paragraph 2.01
To revise varagraph 2,02 té6 cover the

four scale ranges of the voltmeter.
To cover the VM40 key in paragraph 2.06.

To change paragraph 2.15 to remove re-
ference to "the J type relay onthe test
panel®,

To remove reference to the 1ISH key in

paraegraph 2.17.

To change paragraph 2.18 to describe the
LSH key as a locking lever type key lo-
cated on the panel. also to add the last
sentence.

To cheange figurss 5, 6, 7, 8 and 9 to
show a8 varistor in the receiving circuit
and other changes in accordance with new
design.

To change paragraph 3.12 to refer to
20-20 cyecle reiaying ringer.

To change paragraph 3.15 to cover ringers
used with 44 type repeaters.

To change paragraph 3.16 to cover atest
of the 135 cycle side of a 1000-135 cycle
intermediate ringer.

To remove old paragraph 3.17 and to add
new paragraph 3.17 to cover a test of

. the 1000 cycle side of a 1000-135 cycle

intermediate ringer.

To add a new figure 10.



16, To change figure 11 in accordance with
new design.

17. To remove old paragraphs 3.19 and 3.20
and the assooiated figures.

18. To add a new paragraph .19 and a new
rigure 12,

ISS 2, SECTION 100-350-101

19. To change paragraphs 3.20 and 3.21 to
cover both received and transmitted

voltages. These were formerly paragraphs
3.21 and 3.22.

20, To add new paragraph 3.22 and a new
figure 15. :
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