51500 Il Telephone Verification Set
Test Equipment

0G-51500 I
Level A, September, 1989
Page 1 of 7

51500 Il TELEPHONE VERIFICATION SET
OPERATOR'S GUIDE

Contents

1. Introduction

2. Test Descriptions

3. Test Set Components
4. Telephone Connections
5. Test Instructions

6. Programming Instructions

1. Introduction

The 51500 Il Telephone Verification Set (see Figure 1)
quickly and easily tests the following telephone functions:

- Continuity

- Insulation Safety
- Transmission

- Dialing

- Ringing

In addition, the 51500 Il tests the telephone's modular
plug-in cords for opens, shorts, and crossed wiring.

This guide first describes each test offered by the test
set, and then shows the location of the buttons, test re-
sult indicators, and other components used when testing
telephones. This is followed by instructions for perform-
ing each test and for programming new settings for the
Ringer or Dial test parameters.

For additional information, refer to the 51500 |I
Telephone Test Set Operation and Maintenance Manual.
2. Test Descriptions
The 51500 Il offers the following tests:

o Continuity test checks for proper circuit conditions,

off-hook resistance, opens and shorts that may
cause transmission problems.

Figure 1. Model 51500 Il Telephone Verification Set.’

« Insulation Safety test checks for potentially hazard-
ous current leakage paths from the incoming line to
any outside metal surface on the telephone.

o Transmission test conducts objective testing of the
transmit and receive characteristics of the telephone
by the use of an IEEE 269 transmission test head.

o Dial test checks rotary/pulse dials and tone dials.
Pulse dials are checked for digits dialed, and speed
and ratio of each digit, on a pulse-by-pulse mea-
surement basis. Tone dials are checked for digits di-
aled, frequency, and amplitude of both the high and
low frequency components and twist.

¢ Ringer test provides a ringing signal of specified
voltage, frequency, amplitude, and loop length.
Checks both private and multi-party ringing. Also
tests telephone for bell tap. Tip-to-ring leakage tests
also check for faults that can cause line loss, dialing
problems, and other undesirable effects.

¢ Modular Cord test checks 2, 4, or 6-conductor line
cords, and 4-conductor handset cords, for opens,
shorts, and crossed wiring.
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3. Test Set Components

This section describes the switches, indicators, fixtures,
and interconnections that are used during testing. (See
Figure 2.)

o Test Select Buttons

The telephone function tests are initiated by pressing the
appropriate test selection button; each time a test button
is pressed, a tone will sound.

e Alternate Function Buttons

Used when programming optional parameter settings for
the DIAL and RINGER tests. (For more information, refer
to section 6, Programming Instructions.)

¢ Modular Telephone Jack

Connects 51500 Il to telephone under test via modular
line cord.

e Transmission Test Fixture

Acoustically couples telephone handset to the test set to
check the transmit/receive functions of the telephone.

¢ Instruction Window

Provides operator prompts, instructions, test resuits,
dialed digits, and other data.

o Pass/Marginal/Fail Lamps

Provides green 'Pass’, yellow 'Marginal’, and red 'Fail’
indications.

o Cord Verify Lamps

Indicate the functional integrity of modular line and hand-
set cords.

e Modular Line Cord & Handset Cord Sockets

Four modular sockets for interconnecting and testing 4-
wire handset cords, and 2, 4, and 6-wire line cords.

o Wall Telephone Jack

Universal wall telephone modular socket with mounting
studs.

¢ 4-Prong Telephone Jack
Used to attach 4-prong telephone cords to test set.
e Power Switch

On/Off switch used to apply power to the test set.

4. Telephone Connections

This section describes how to connect a telephone to the
51500 Il Test Set.

4.1 Modular Jacks

Plug the telephone to be tested into the appropriate
TELEPHONE input socket. (Also make sure the cord is
fully inserted into the telephone.)

4.2 Modular Wall Telephone Jacks

Insert a wall-mounted telephone into the socket on the
right-side panel mounting bracket. Lower the telephone
downward over the studs. (It might be necessary to push
in or pull out a lever on the side of the telephone to lock it
into place; remember to operate the release lever when
removing the telephone from the wall mount fixture.)
Once the wall telephone is locked-in, testing can begin.
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Figure 2. Front Panel Components.




OG-51500 il
Page 4 of 7

Telephone Case Socket

/

AC Cord Receptacle

JEMOVE THIS

e 75
wonss, wp. 53U PRONE BOLTOR
BRUIE 41, ST By ORGTYRE KA ARYRCRATAS 4%
URWANT, BHEROYBE s

Back Panel

BHYL

HEPECTIN B MENT — Fuse

GEEHIRE  Tm CRMRAS SRS WA B
ph A Oy 2 i d
L TR BRR CURRERY URI

Figure 3. Back Panel Components.

4.3 4-Prong Telephones

To connect a telephone that has this type of cord, attach
the 4-prong plug into the socket on the right-side panel of
the test set.

5. Test Instructions

Refer to the appropriate instructions to perform the Con-
tinuity, Insulation Safety, Transmission, Dial, Ringer, or
Cord Test.

5.1 Continuity Test

The CONTINUITY test verifies the operation of the tele-
phone’s hookswitch and simulates a complete circuit loop
(from calling telephone to called telephone) to check
resistance of the telephone’s circuit path during normal
operation.

(1) Press CONTINUITY button.

(2) Take telephone off-hook.

(3) Check result - PASS, MARGINAL/FAIL, or FAIL

5.2 Insulation Safety Test

The INSULATION SAFETY test should only be per-
formed if there are metal parts or surfaces on the outside
of the telephone; the test simulates a voltage surge
across the telephone line to check the insulation of the
telephone’s circuit path and to verify that the telephone
under test is a safe instrument.

(1) Press INSULATION SAFETY button.

(2) Watch for the warning message to appear in the dis-
play window.

(3) Attach the supplied Case Leakage Cord to the metal
telephone base or the metal fingerstop on the dial, and
insert the opposite end of the cord into the TELEPHONE
CASE socket on the back panel of the unit, next to the
fuse. (See Figure 3.)

(4) Take the telephone off-hook.

(5) Remove hand from telephone.

(6) Press INSULATION SAFETY button again.

(7) Check result - PASS or FAIL.

(8) Disconnect the Case Leakage Cord.




5.3 Transmission Test

The TRANSMISSION test checks the circuits of the tele-
phone to verify that they accurately receive and transmit
sound.

(1) Press TRANSMISSION button.

(2) Place handset on fixture as shown in Figure 4.

(3) Press TRANSMISSION button again while holding
the handset on the fixture. Maintain placement of hand-

set until a test result is displayed.

(4) Check result - PASS, MARGINAL/FAIL, or FAIL.

o

I

Figure 4. Transmission Test Fixture.

5.4 Dial Test

The DIAL test checks for problems associated with rotary
dial or pushbutton telephones. (The test set automatically
detects the type of dial for the telephone under test.)

(1) Pick up the telephone handset.
(2) Press the DIAL button.

(3) Dial the exact sequence of numbers indicated in the
instruction window: 1-2-3-4-5-6-7-8-9-0.

(4) Check result - PASS, MARGINAL/FAIL, or FAIL.
Type of dial (tone or rotary) is displayed in the instruction
window.

(5) To test individual numbers, dial any of the numbers
on a rotary dial telephone, or push any of the buttons on
a tone dial telephone, including the star [*] or pound [#]
buttons. The numbers or characters will be displayed in
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the instruction window in the same sequence in which
they are dialed. If desired, auto-dialers or re-dial buttons
can also be tested at this time. (It may be necessary to
momentarily hang-up some telephones in order to initiate
the re-dial feature.)

(6) Check test results - PASS, MARGINAL/FAIL, or FAIL.

(7) Hang up the handset when finished.

5.5 Ringer Test

The RINGER test simulates the ringing signals required
to operate a telephone's ringer and measures the ringer's
load on the telephone system. The telephone is also
tested for bell taps, which are undesirable, short duration
rings that may be heard at an on-hook telephone when
another telephone sharing the line is pulse-dialed.

(1) While the telephone is on-hook, press the RINGER
button.

(2) Watch for the warning message to appear in the dis-
play window.

(3) Press the RINGER button again.
(4) Listen for ringing.

(5) Listen for bell taps. (Telephone fails if bell taps are
heard.)

(6) If an excessive ringer load exists, the red FAIL lamp
will light to indicate too much load on the line.
Otherwise, the test set prompts the user to plug in
another telephone for further testing.

5.6 Modular Cord Test

The MODULAR CORD TEST checks the line and hand-
set cords for shorts, opens, and crossed wiring. If either
of these conditions exist, the LED associated with the
defective wire(s) will fail to illuminate. If an intermittent
problem exists, the LED associated with the defective
wire will flicker. (Flickering may also indicate that the test
jack is loose or defective.)
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5.6.1 Checking Line Cords

Remove the line cord from the telephone and insert one
end of the cord in the upper LINE CORD socket and the
opposite end of the cord into the lower LINE CORD
socket. Lamp pairs 4 & 3 should always light. Lamp
pairs 5 & 2 and 6 & 1 may light if these wires are used in
the cord. The famps should -always light in the pairings
shown on the CORD VERIFY display.

5.6.2 Checking Handset Cords

Remove the handset cord from the telephone and insert
one end of the cord in the upper HANDSET CORD
socket and the opposite end of the cord into the lower
HANDSET CORD socket. When testing handset cords,
lamps 1 thru 4 should all light.

6. Programming Instructions

The 51500 Il Test Set is equipped with programmable
parameters for the Ringer Test and Dial Test. The pro-
grammable parameters can be changed to customize the
test set for a range of different telephones and special
test applications. Refer to Table 1 for a list of pro-
grammable options for the Ringer and Dial tests.

The 51500 Il can be programmed with either "temporary”
or "fixed" settings. Temporary settings automatically re-
set back to their default values after each test is per-
formed. Fixed settings, however, are maintained until the
parameter is reprogrammed or the test set is turned off.
This section includes programming instructions for both
types of settings.

6.1 Programming "Temporary” Settings

To program temporary settings, perform the following
steps:

(1) Refer to Table 1 and select the test parameter and
setting to be programmed.

(2) Depending on the type of parameter to be changed,
press and release either the DIAL or RINGER test but-
ton.

(3) Cycle through the parameter selections for the test by
repeatedly pressing and releasing ALTERNATE

FUNCTION button #1. Stop when the desired parameter
is displayed.

(4) Cycle through the adjustment settings for the param-
eter selected in step 3 by repeatedly pressing and
releasing ALTERNATE FUNCTION button #2. Stop
when the desired setting is displayed.

(5) Press the DIAL or RINGER button again to enter the
new setting.

(6) To run the test with the new setting, press the DIAL or
RINGER button one final time.

(7) Following the test, the changed setting will automati-
cally re-set to its default value.

6.2 Programming "Fixed" Settings
To program fixed settings, perform the following steps:

(1) Refer to Table 1 and select the test parameter and
setting to be programmed.

(2) Depending on the type of parameter to be changed,
press and hold down either the DIAL or RINGER test
button.

(3) While holding down the test button, press the
ALTERNATE FUNCTION #1 button.

(4) Release both buttons.

(5) Cycle through the parameter selections by repeatedly
pressing and releasing ALTERNATE FUNCTION button
#1. Stop when the desired parameter is displayed.

(6) Cycle through the adjustment settings for the parame-
ter selected in step 5 by repeatedly pressing and releas-
ing ALTERNATE FUNCTION button #2. Stop when the
desired setting is displayed.

(7) Press the DIAL or RINGER button again to enter the
test with the new setting.

(8) To run the test with the new setting, press the DIAL or
RINGER button one final time.

(9) The programmed settings will be maintained until the
parameter is reprogrammed or the test set is turned off
(which re-sets the parameter to its default value).
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Table 1. Programmable Ringer and Dial Test Options

Test Programmable Default Programmable
Parameter Setting Settings
Ringer Test © Number of Rings 2 Rings 2 thru 20 Rings.
o Ringer Hook-Up Tip/Ring Tip/Ring, Tip/Ground,
or Ring/Ground.
o Ringer Frequency 20 Hz Single Frequency:  -or-  Party Line Frequencies:
(See Notes, Below) 16, 16.7, 20, 25, 30, - Harmonic,
33.3, 40, 42, 50, 54, - Synchromonic, or
60, 66, or 66.7 Hz. - Decimonic.
Dial Test o Line Polarity Normal Normal or Reversed Polarity.
o Line Loop Length Typical Typical (simulates average loop length at 40mA),
Minimum (simulates short loop length at 80mA), or
Maximum (simulates long loop length at 20mA).
Notes: 1. If a single frequency is selected, that frequency will be applied to operate the ringer. Single frequencies are for activating tuned ringers

which operate from a specific frequency.

2. An "Over-Ring Test" will automatically be applied when a single frequency is selected. (The Over-Ring Test includes application of each
frequency above and below the selected frequency. However, only one above or below frequency will be applied if the selected frequency

is the highest or lowest in the "family.”)

3. When a party-line "Frequency Family” (i.e. Harmonic, Synchromonic, and Decimonic frequency groups) is selected, each frequency in
the family is applied to the ringer. Party fine frequencies are used for selective calling on party fines. Three families of selective ringing fre-

quencies are offered:

- Synchromonic Frequencies: 16.0, 30.0, 42.0, 54.0, and 66.0 Hz.
- Decimonic Frequencies: 20.0, 30.0, 40.0, 50.0, and 60.0 Hz.
- Harmonic Frequencies: 16.7, 25.0, 33.3, 50.0, and 66.7 Hz.
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PROCTOR & ASSOCIATES COHMPANY
15050 Northeast 36th
Redmond, Washington 98052
Telephone: 206/881-7000
Telex: 15-2320

FAX: 206/885-3282

51500
TELEPHONE TEST SET

OPERATION & MAINTENANCE MANUAL

WARNING

Refer calibration and maintenance work only to qualified elec-
tronic service personnel.

WARNING

Do not disassemble the telephone while it is being checked. The
51500 must be used only by authorized and trained personnel.
Electrical shock could result from misuse or misapplication of the
51500.

Copyright © 1983
PROCTOR & ASSOCIATES CO., INC.
Level G, June 1989

Specifications Subject to Change Without Notice
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1. INTRODUCTION
1.1 General

The 51500 Telephone Verification Set
(the "Phone Doctor''®) can be used by
non-technical personnel to quickly
assess a telephone's operation. The
front panel of the unit contains
visual indicators which show if a
phone passes or fails a test based on
the test parameters entered in the
51500 operating program. The unit's
front panel also contains a 2 x 16
Liquid Crystal Display (LCD) that
provides operator prompts, test
results, and other information. The
51500 performs the following tele-
phone checks:

CONTINUITY: Verifies that the
tip to ring resistance is between
50 and 400 ohms.

INSULATION SAFETY: Checks for
leaking or arcing between the
case and any other parts of the
telephone.

TRANSMISSION: Measures the abil-
ity of the phone to transmit and
receive sound.

DIAL: Automatically checks both
rotary dial and pushbutton tone
dial phones.

RINGER: A multi-mode ring gener-
ator (private or multi-party)
activates the phone's ringer and
applies belltaps. Also checks
for leakage between the phone's
line connections.

CORD: Checks for continuity and
shorts in modular handset cords
and in 2-, 4- or 6-wire modular
line cords.

1.2 Equipment Description

1.2.1 The 51500 unit contains the
main microprocessor-equipped circuit
board, an alpha-numeric display, and
'Pass,' 'Fail,' and 'Marginal' lamps
to provide diagnostic information to

51500
Page 1

the operator. Figures 1 and 2 show
the upper and lower panels as well as
the telephone interconnection points
on the 51500. (Refer to the 51500
Operator's Guide for operating in-
structions for the 51500 Telephone
Verification Set.)

1.2.2 The 51500 is equipped with the
"artificial ear and mouth" (micro-
phone and speaker) used during the
TRANSMISSION test. The set also
contains modular sockets, a 4-prong
socket, and a fixture for attaching
modular wall phones for testing.

1.3 Warranty

Proctor and Associates Company war-
ranties its products to be free of
defects of material and workmanship
for a period of one year from date of
shipment. All items for repair under
warranty are to be sent transporta-
tion prepaid to Redmond, Washington
after you have called Proctor and
Associates' Customer Service Depart-
ment and received a Material Return
Authorization (MRA). The equipment
will be returned 'no charge' provid-
ing it has not been misused, install-
ed improperly, altered without
authorization, or accidentally
damaged.

1.4 51500 Spare Parts

The items listed in Table 1 on Page 2
are available from Proctor as re-
placeable parts. Refer to the
CLD-51500 in the drawings section of
this manual for the location of these
parts. Also, refer to the Mainten-
ance section of this manual for parts
replacement procedures.
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1.5 Ordering Information

To order spare parts or additi

following address and telephone number:

onal 51500 Telephone Verification Sets, use the

PROCTOR & ASSOCIATES CUMPANY
15050 Northeast 36th

Redmond, Washington

98052

Telephone: 206/881-7000

Telex: 15-2320

FAX: 206/885-3282

Part Name

Part Number

Main Circuit Board

Cord Test Card

Telephone Input Card

Wall Phone Socket Card
Pass/Fail Card

Operating Program PROM (IC4)
Triple Output Power Supply
Acoustical Cup

Case Leakage Cord Socket
0.5A, Slow-blow, MDL Fuse
Case Leakage Verify Cord
4-Prong Socket

51500-1
51500-4
51500-5
51500-7
51500-8
840014
460018
590025
240093
310016
500067-05
240163

Table 1. 51500 Spare Parts.
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51500 Lower Panel Controls, Interconnections and Displays.

Figure 2.
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2. SPECIFICATIONS

The following specifications are standard on the 51500F1 unit except where otherwise
noted,

2.1 Electrical

Operating Voltage: 105 to 125 volts ac, 57 to 63 Hz
(European Model - 51500F3): 210 to 250 volts ac, 50 Hz

2.2 Continuity Test

Checks for tip-ring resistance of 50 to 400 omlms for 'Pass'; if 25-50 or 400-800
olms are measured, a 'Fail/Marginal' indication is given; if tip-ring resistance is
from 0 to 25 ohlmns or over 800 olms, a 'Fail' indication is given.

Measurement Accuracy: +/-10%

2.3 Insulation Safety

Applies 1000 volts dc or 1500 volts dc (selectable by straps) from tip, ring, and
ground connected together to case. Fails test if leakage is greater than 50 micro-
amps ('Fail' 20-microamp parameter is strap-selectable for the 51500F2 configura~
tion).

Measurement Accuracy: +/-5%

2.4 Ringer
Applies 200 Vdc or 500 Vdc (selectable by straps) to ringer. Fails test if leakage
is greater ttan 50 microamps ('Fail' 20-microamp parameter is strap-selectable for

the 51500F2 configuration).
Measurement Accuracy: +/-5%

The ringer frequencies of the 51500 are listed in Table 2.

Ringer Ringer
Frequency Voltage Frequency Voltage
16 Hz 90 Vrms 40 Hz 110 Vrms
16.7 Hz 90 Vrms 42 Hz 110 Vrms
20 Hz 90 Vrms 50 Hz 125 Vrms
25 Hz 100 Vrms 54 Hz 125 Vrms
30 Hz 100 Vrms 60 Hz 140 Vrms
33.3 Hz 125 Vrms 66.7 Hz 140 Vrms

Table 2. Ringer Specifications.

Connection: Tip-ring, tip-ground, or ring-ground.

Test Ipop: 1600 omms

Ringing Duration: 2 seconds; Frequency Accuracy: +/-2%; Voltage Accuracy: +/-5%
Fifteen belltap pulses are applied to the ringer after the last ringing. (Belltap
wave form per EIA specification #S-1286.)
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2.5 Transmission

TRANSMIT 504 651 822 1078 1359 1736 2232 2841
'Fail Iow' [X X X -34dBV | X X X X
'Marginal- -34 to

Fail Iow' {X X X -32dBV | X X X X
'Pass Ilow' | -39 -38 -35 -32dBV | -32 -32 -35 -36
'Pass High'| -7 -9 -10 -10dBV | -7 -6 -3 -5
'Marginal- =10 to

Fail High' |X X X -8dBV | X X X X
'Fail High'| X X X -8dBV X X X X
RECEIVE 504 651 822 1078 1359 1736 2232 2841
'Fail Low' | X X X 75dB X X X X
'Marginal- 77 to

Fail Low' X X X 75dB X X X X
'Pass Iow' | 76 77 77 77dB 76 75 71 68
'"Pass High'} 100 100 99 98dB 99 99 98 98
'Marginal- 100 to

Fail High' | X X X 9&dB X X X X
'Fail High'l X X X 100dB X X X X

X = indicates 'skip!'

NOTE: 1In order to fail Transmit or Receive tests, the phone must be outside the
'Marginal Fail' limits at 1078 Hz.

Transmit Accuracy: | +/-2dB at 1078 Hz
+/-5dB at 504 Hz
+/-5dB at 2841 Hz

Receive Accuracy: | +/-2dB at 1078 Hz
+/-3dB at 504 Hz
+/-6dB at 2841 Hz

Table 3. Transmission Specifications.

2.6 Rotary Dial

Speed: 8 to 11 PPS for 'Pass,' 7 to 12 PPS for 'Marginal'
Ratio: 58 to 64% for 'Pass,' 56 to 66% for 'Marginal!
Speed Accuracy: +/-0.05 PPS

Ratio Accuracy: +/-0.5% break



2.7 Tone Dial

2.7.1 Low Band

Frequency Limits - 'Pass' within 1.5% off-center
'Marginal' from 1.5% to 2.5% off-center

'Fail' greater than 2.5% off-center

level Limits

Short Loop (80mA)

'Fail' Low: Iess than 0.176 Vrms
"Pass': 0.224 - 0.792 Vrms
'Fail' High: Greater than 0.952 Vrms

Typical Loop (40mA)

'Marginal'
"™Marginal’

'Fail' Low: Less than 0.256 Vrms "Marginal’
'Pass': 0.320 to 0.920 Vrms
'Fail' High: Greater than 1.104 Vrms

'Fail' Low: Less than 0.320 Vrms
'Pass': 0.400 - 1.024 Vrms
'Fail' High: Greater than 1.232 Vrms

2.7.2 High Band

Frequency Limits - 'Pass' within 1.5% off-center
"Marginal' from 1.5% to 2.5% off-center

'Marginal'

Long Loop (20mA)
'‘Marginal’
'Marginal’

Low:

High:

Low:

High:

Low:

High:

'Fail' Greater than 2.5% off-center

Level Limits

'Fail' low: Iess than 0.232 Vrms
'Pass': 0.288 - 1.008 Vrms
'Fail' High: Greater than 1.240 Vrms

Typical Loop (40mA)

Short Loop (80mA)
"Marginal'
'Marginal'

'Fail' Low: Iless than 0.320 Vrms
'Pass': 0.416 to 1.168 Vrms
'Fail' High: Greater than 1.416

'Fail' Low: Less than 0.400 Vrms
'Pass': 0.504 - 1.304 Vrms
'Fail' High: Greater than 1.568 Vrms

2.7.3 Twist

'Fail' Low: Less than -2dB

'Marginal' Iow: =2dB to OdB

'Pass': O0OdB to +4dB

'Marginal' High: +4dB to +6dB
'Fail' High: Greater than +6dB

"™Marginal'
'Marginal'

Long Loop (20mA)
'‘Marginal!
"Marginal'

Low:

High:

Iow:

High:

Low:

High:

51500
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0.256 to 0.320 Vrms
0.920 to 1.104 Vrms

0.320 - 0.400 Vrms
1.024 - 1.232 Vrms

0.232 - 0.288 Vrms

0.320 to 0.416 Vrms
1.168 to 1.416 Vrms

1.304 - 1.568 Vrms
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3. INSTALLATION
3.1 General

The 51500 Teleptone Verification Set
is delivered completely assembled
from the factory. The unit is ship-
ped in a container for protection
from excessive shocks and vibration.
If there is marm to the unit due to
parts breakage, water leakage, or
otter accidental causes during tran-
sit, notify the carrier and file a
claim for the damage.

3.2 Shipping Kit

The equipment in the 51500 Shipping
container should include the items
listed in Table 4. 1If any of the
items are missing, immediately con-
tact Proctor and Associates at the
address and phone number in Paragraph
1.5,

3.3 Equipment Set-Up

3.3.1 Once you've checked the con-
tents and condition of the 51500
shipping package, place the unit on a
flat, stable surface which will serve
as the work site. Make sure tmt the
51500 power switch is QFF.

3.3.2 Check that the fuse is in its
holder on the lower back panel. Push
the PRESS button on the lolder, pull
the small door open, and remove the
fuse. The fuse should be a 0.5-amp
size. Reinsert the fuse,

3.3.3 Attach the power cord to the
three-pronged jack on the 51500 back
panel. Connect the other end to a
nearby ac wall outlet. The 51500 is
now ready for phone verification.

Description Proctor P/N Qty

Telephone Verification Set 51500 1

Power Cord (see Figure 3) 500046 1

*Case Leakage Cord 500067-05 1
(see Figure 3)

51500 Operator's Guide 990307 1

51500 Installation & Maintenance | 990308 1
Manual

*Store this cord for use in Insulation Safety tests. Also note the cord configura-

tions in Figure 3.

Table 4. Contents of Equipment in 51500 Shipping Kit.

Figure 3. 51500 Power Cord and Case leakage Test Cord.
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4. CIRCUIT DESCRIPTION
4.1 General

The main 51500 circuit board (the 51500-1 board) is a programmed controller with the
operational sequence and test limits stored in read-only memory. The card contains
a microprocessor, 8K bytes of read-only memory, and a crystal-controlled clock. The
microprocessor reads the operation and directs the related circuits to perform the
required function. Figure 4 is a block diagram which shows the general circuit
groups and their work flow. Also, refer to SD-51500-1 in thte drawing section while
reading this description.

SPEAKER

(MOUTH)
SIGNAL
GENERATOR

POWER CASE

AMPLIFIER

SIGNAL kL4
LINE L ———— RING
DETECTOR COUPMER | ___ cacuae
TONE
FILTERS

MICROPHONE
(EAR)

':FV %‘I‘ sv -:‘_er¥

SUPPLY

[

115 VAC
60 HZ

Figure 4. Block Diagram of 51500 Circuitry.
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4.2 Power Supply

The 51500 unit contains power sup-
plies which provide +15, -15, and +5
volts to the system.

4.3 Power On

4.3.1 Whenever the unit is first
turned on, +5 volts go through C3 and
IC2. This low pulse resets the
system.

4.3.2 The sequence of operation and
test limits are stored in the read-
only memory of IC4. The Peripheral
Interface Adapters (PIAs) ICs, IC7,
and IC8 are initialized by the micro-
processor,. IC5 (the programmable
timer) and the display are also
initialized.

4.4 Signal Generation

4.4.,1 Output 3 of IC5 gives a micro-
processor-controlled clock rate which
determines sine wave frequency. The
clock-out of the timer runs to Pin 1
of IC11 which is wired as a ‘divide
by 32' counter., The output of this
counter is used to address a PROM
(IC12) which contains a sine wave
programmed in tbe memory. The output
(sine wave in memory) of IC12 is
applied to the digital-to-analog
(D/A) converter (IC14) which converts
the digital information from IC12
into an analog sine wave of current
at Pin 4 of ICl4.

4.4.2 The amplitude of the sine wave
is controlled by port B of IC7 which
is applied to a D/A converter, IC13.
This determines the amplitude of the
sine wave out of ICl4.

4.4.3 1If port A5 of IC7 is high, the
output of ICil will be locked at
00000 and the output from the memory
will be FF (all eight inputs will be
high). This will provide a dc cur-
rent into Pin 4 of IC14. The magni-
tude of ICl14's Pin 4 current is con-
trolled by the binary input into
I1C13.

4.4.4 The ac current generated at
IC14, Pin 4, can be sent to the power
amplifier via IC24, Switch A, or to
the speaker or line coupler via IC24,
Switches A and B. If dc signal
select (IC24, Pin 11) is held low,
the sine wave goes to IC25, Pin 1,
and the sine wave of current is con-
verted to a sine wave of voltage. The
sine wave continues to IC24, Switch
B. If mouth select (IC24, Pin 10) is
held low, the sine wave continues on
to the line coupler via IC25. (IC25
is a unity gain buffer with a 900-omm
termination.,) The signal then passes
through the line coupler to the Tip
and Ring.

4.4.5 If mouth select is held high,
the sine wave is applied to the
speaker, IC26 is a power amplifier
tat sends ac voltage (which is con-
verted to sound) to the speaker,

4.5 Breakdown (Insulation Safety)

4.5.1 If the dc signal is high, the
current will go to IC15, Pin 9. To
operate the inverter, there must be
an output from Pin 3 of the timer,
IC5, of 30K Hz., 1IC3, Pin 8, is the
inverter frequency input. Pins 6 and
9 of IC3 must be keld low; if Pins 6
and 9 receive a high logic level, the
inverter will not operate. Outputs 4
and 10 of IC3 will alternately turn
on Q1 and Q2 which allows current to
flow through the primary windings of
Tl. A square wave of voltage will
alternately turn on Q3 and Q4. @3
and Q4 allow a current to flow
tirough the primary windings of T2.

4.5.2 The secondary windings of T2
will provide an output which is rect-
ified to give 500 volts dc at the
collector of Q5.

a—



4.5.3 Two voltage doubler circuits
provide a 1000 volt output and 1500
volt output, either of which can be
selected. This dc voltage is applied
simul taneously to Tip, Ring, and
Ground during the Insulation Safety
test. Greater ttman the limit current
during the Insulation Safety test
will cause Pin 9 of IC15 to gO great-
er than zero. This will cause Pin 10
of IC15 to go high. When Pin 10 of
IC15 goes high, the ctange in polar-
ity is detected at IC27, Pin 7, via
IC9 and IC25, Pin 12. The micro-
processor senses this voltage via
IC7, Pin 40, and 'fails' the tele—
phone. If there is less than the
limit current, Pin 9 of IC15 will be
negative and the microprocessor will
'pass' the phlone.

4.6 Ringer Circuit

Initially, the inverter turns on as
in the Insulation Safety test. If an
ac current is applied to Pin 9 of
IC15, IC15 and Q5 act as a power
amplifier when an ac current is ap-
plied to Pin 9 of 1IC15. The ac
signal is passed to the ringer via K4
(Pins 13 and 2) to Tip and Ring which
causes ringing.

4.7 Signal Detector

4.7.1 The signal detector consists
of IC9 (which can select any one of
eight lines at a given time), IC25,
1C27, IC10, IC20, and IC21. Which-
ever signal is selected, it is
applied to Pin 14 of IC25. The
signal is then applied to Pin 2 of
IC27 (which is a comparator)., Tte
output of the comparator is a square
wave with the same frequency as the
signal in the signal detector. This
square wave can be read by the micro-
processor which senses the frequency.

4.7.2 The output of IC27 also con-
trols 1C24, Switch C. Switch C in
1C24, along with IC25, op amp C, acts
as a rectifier. The rectified signal
is applied to a low-pass filter which
consists of IC10B and its associated
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discrete components. Dc current is
applied through R10 and RP1 to IC21,
Pin 4, which is a D/A converter chip,
1C21, IC20, and the microprocessor
act togetter as a successive approxi-
mation analog-to-digital (A/D) con-
verter which causes IC20, Pin 7, to
go high when a high enough binary
count has been applied to the input
of IC21.

4.8 Microptone Circuitry

Tte microptone in the unit is asso-—
ciated with IC10D (the microphone
pre-amplifier). This circuit can be
switched into the signal detector to
measure the sound level into the
microplone.

4,9 Tone Filters

4.9.1 The tone filters take the
signal from the line coupler through
IC15D. The tone filters consist of
high-pass and low-pass filters which
Separate the high tones from the low
tones when testing a pushbutton tone
dial phone. Once the tones are
separated, either tone can be switch-
ed into the signal detector to mea—
sure the level. The frequency is
measured by the microprocessor via
1C27.

4.9.2 The tone filters may be by-

passed via R38 when testing the
ptone's transmission.

4.10 Switches and Lights

Switch closure is detected by a low
voltage on the switch data line which
coincides with a particular address
into IC23., A lamp is turned on by
addressing IC8 and latching a "low"
signal into the particular lamp
driver,
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4.11 Cord Verify

4.11.1 The Cord Verify circuit is
separate from the microprocessor-
related circuit. The Cord Verify
test evaluates continuity in a 4-wire
handset line cord and up to a 6-wire
line cord with modular plugs on each
end. Current enters from the main
card continually and runs through
each of the conductors which are in
series.

4.11.2 1If any of the conductors are
open, the current will flow through a
zener diode to the next conductor and
the corresponding LED will go dark.
Shorted wires will short out a LED
which causes it to go dark. The hand-
set verify cord circuit has no zener
diodes and any open conductor will
cause all lamps to go out.



5. CALIBRATION

5.1 Introduction

The 51500 Telephone Verification Set
can be calibrated by adjusting eight
trimpots on the main 51500-1 circuit
board and setting the voltage adjust-
ment pots on the two power supplies.
(Note that some tests are not cali-
bratable. Refer to Paragraph 6.2 for
51500 Checkout Procedures.) Correct
51500 calibration can be accomplished
with the equipment listed in Para-
graph 5.3. Only qualified electron-
ics service personnel should cali-
brate the Verification Set. Refer to
the Safety Considerations listed in
Paragraph 5.2.

5.2 Safety Considerations

The following list of safety consid-
erations will help prevent accidental
equipment damage or personal harm to
51500 maintenance personnel. Speci-
fic 'CAUTION' and 'WARNING' state-
ments are found in procedures where
high voltage conditions require pre-
cautionary attention. (Note: CAUTION
statements identify conditions or
practices that could result in damage
to equipment. WARNING statements
denote potential conditions that
could result in bodily injury.)

* The 51500 should be operated and
maintained only by qualified per-
sonnel.

* The 51500 operates from a 105 to
125 volt ac power source (210 to
250 volt ac for European models).
The 51500 power cord should be
securely fastened to the jack on
the back of the unit and to the
wall outlet.

* Particular care should be taken
during the Insulation Safety and
Ringer tests. Do not contact any
metal parts on the phone while
these tests are being conducted.

51500
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Do not contact any exposed wiring
or connectors of a phone when it is
under test.

» Verify that the 51500 is properly
fused (0.5 amp) before powering up
the system.

* Do not operate the 51500 in an
explosive atmosphere.

¢ Never remove 51500 covers or panels
when power is on.

The 51500-1 circuit board contains
static sensitive components. Follow
these precautionary electrostatic
discharge steps when handling this
circuit board:

1. Use a grounded wrist strap.

2. Grip the components and circuit
board by their edges and do not
touch components, traces, or
connectors unless it is necessary
to repair or replace them.

3. When repairing cards, do so on a
grounded conductive mat. Use a
grounded soldering iron.

4. Store spare 51500-1 circuit
boards in metallized anti-static
bags.

* When calibrating, functional test-
ing, or replacing parts, show
extreme caution while power is on
and do not contact electronic com~

ponents.

* When replacing parts, whether act-
ive or passive, always turn the
51500 power off.

* Always follow the procedures in
this manual. If there are ques-
tions regarding an operation, tech-
nical statement, or safety proce-
dure in this manual, please contact
Proctor & Associates for clarifica-
tion.
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5.3 Equipment Required

° 51500 Field Calibration PROM
1 benry (minimum) inductor
° ac voltmeter

° dc voltmeter

¢ dc milliammeter

° signal generator

° frequency counter

° sound level meter (GR 1982)

° 94dB sound level calibrator (B & K
Type 4230)

° calibration bracket (Proctor P/N
352004)

® modular plug-to-banana jack adapter
or similar (i.e., spade lugs,
wires, etc.)

WARNING

There are potentially hazardous
voltages applied to the 51500
circuit boards. Use caution when
calibrating with power on.

5.4 Install Field Calibration PROM

Turn the 51500 off. Remove IC4 (the
51500 Operating Program) from the
51500-1 circuit board. See Figure 5.
Insert the 51500 Field Calibration
PROM in its place., Turn power on.
Verify that the instruction window
reads "5150011 CLIBRATION PROM". No
othter lamps should be on.

5.5 Power Supply Calibration

5.5.1 Attach a dc voltmeter to the
+15 Volt Power Supply and check for
+15 volts. If +15 volts is not read,
adjust the +15 volt potentiometer on

the +15 Volt Power Supply circuit
board until +15 volts (+/-0.05V) is
measured on the voltmeter.

5.5.2 Attach the dc voltmeter to the
=15 Volt Power Supply and check for
-15 volts. If -15 volts is not read,
adjust the -15 volt potentiometer on
the 15 Volt Power Supply until -15
volts (+/-0.05V) is measured on the
voltmeter.

5.5.3 Attach the dc voltmeter to the
+5 Volt Power Supply and check for +5
volts. If +5 volts is not read,
adjust the pot on the power supply
circuit board until 5 volts
(+/-0.05V) is measured.

5.6 L.C.D. Display Adjustment

Adjust RP8 (see Figure 5) on the
51500~-1 board for best readability of
the instruction window. Good read-
ability should be determined from a
seated position directly in front of
the unit.

5.7 A/D Converter Offset Calibration

5.7.1 Connect a dc voltmeter from
Pin 4 of IC10 to OV. Use an IC clip
if necessary to connect the volt-
meter.

NOTE

For accurate calibration, the 0V
reference should be physically
close to IC10.

5.7.2 Using a jumper wire, connect
Pin 4 of IC24 to the OV reference
chosen in the previous step.

5.7.3 Adjust RP7 (see Figure 5)
until the dc voltmeter reads as close
to OV as possible.
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GROUND
SCREW

RP3

Figure 5. Locations of Adjustment Pots and IC4 on 51500~1 Board.

ﬁ

H OR ) sianaL
GREATER GENERATOR

——

)

FREQUENCY

) AC VOLTMETER

Figure 6. Connections on the Tip and Ring Loop.
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5.8 Loop Current Calibration

5.8.1 Connect the dc milliammeter to
Pins 3 and 4 of the TELEPHONE input
socket via a modular plug adapter.
See Figure 8.

5.8.2 Press CONTINUITY. Adjust RP4
on the main circuit board (see Figure
5) until 20mA is measured. Once RP4
is set, disconnect the milliammeter.

5.9 Filter Calibration

5.9.1 Connect a 1 henry inductor,
signal generator, frequency counter,
and ac voltmeter to the tip and ring
loop (Pins 3 and 4 of the TELEPHONE
input socket) via a modular jack
adapter. See Figure 6.

5.9.2 Push INSULATION SAFETY.

5.9.3 Set the signal generator to
0.5 Vrms, 1000 Hz.

5.9.4 Adjust RP1 on the main circuit
board (see Figure 5) until the PASS
indicator lights.

5.9.5 Once RP1 is calibrated, press
TRANSMISSION, then set the signal
generator to 1.0 Vrms, 850 Hz.

5.9.6 Adjust RP6 (see Figure 5)
until the PASS indicator lights.

5.9.7 After RP6 is calibrated, press
DIAL then set the signal generator to
1.0 Vrms 1400 Hz.

5.9.8 Adjust RP5 (see Figure 5)
until the PASS indicator lights.

5.9.9 After RP5 is adjusted, discon-
nect the inductor, signal generator,
frequency counter, and ac voltmeter
from the tip and ring loop.

5.10 'Ear' and 'Mouth' Calibration

NOTE

A quiet room is required to as-
sure accuracy of the 'ear' and
'mouth' calibration. There
should be no sound reflecting
surfaces within six feet of the
front, sides and back of the
51500.

©.10.1 Adjust the Handset Resting Bar
to an intermediate position between a
Type 500 handset and a 'dial-in-
handset' style phone (approximately
two-thirds to three—quarters of the
way back).

5.10.2 Hold the sound level calibrat-
or to the acoustical cup on the 51500
artificial ear. (Note that the arti-
ficial ear is a one-inch microphone.
If applicable, remove the one-half
inch adapter from the calibrator
before performing this procedure.)

5.10.3 Press ALTERNATE FUNCTION 1.
Adjust RP3 on the main circuit board
(see Figure 5) until the PASS indi-
cator lights. When PASS is indicated,
remove the sound level calibrator
from the artificial ear.

5.10.4 Connect the calibrating micro-
phone to the sound level meter.

5.10.5 Mount the microphone in the
352004 Calibration Bracket so that
the grill of the microphone is flush
with the fixture surface. Tighten
the lockscrew. See Figure 7.

5.10.6 Mount the Calibration Bracket
with the microphone on the transmis-
sion fixture so that the face of the
bracket is pressed firmly against the
face of the artificial ear. Central-
ize the calibrating microphone under
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) the artificial mouth, then tighten the securing screw to lock the bracket in posi-
. tion. Center the calibrating microphone between the resting bar mounting brackets.
See Figure 7.

5.10.7 Press ALTERNATE FUNCTION 2. Adjust RP2 on the main circuit board (see Figure
5) until 90dB is measured on the meter.

ACOUSTICAL CUP

SECURING SCREW

o)

CALIBRATING HRACKET | sgg::uc
CALIBRATING
BRACKET ARTIFICIAY

MOUTH

LOCK SCREW

RESTING BAR
MOUNTING BRACKET a E

CALIBRATING
MICROPHONE

CALIBRATING
MICROPHONE

Figure 7. Equipment Set-Up for 'Ear' and 'Mouth' Calibration.

End of Calibration Procedures. Remove the calibration equipment from the 51500.
Turn the unit's power off. Remove the Calibration PROM and re-insert the operating
program PROM into the socket of IC4.
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6. MAINTENANCE

6.1 General

This section contains Functional
Checkout and Parts Replacement proce-
dures for the 51500 Telephone Veri-
fication Set. (See Table 1 for a
listing of the 51500 Spare Parts.)
Before performing any procedures in
this section, read and follow the
Safety Considerations listed in Para-
graph 5.2.

6.2 51500 Functional Checkout Pro-
cedures

6.2.1 General

The procedures in +this section

describe how to verify that the oper-

ating parameters of the non-calibrat-

able 51500 tests are correct.

6.2.2 Equipment Required

* 2-, 4- and 6-conductor line cords

* 4-wire handset cord

* modular plug-to-banana jack adapter
or similar (i.e., spade lug, wires,
etc.)

* oscilloscope

* digital pulsing standard (Proctor
model 52101 or equivalent)

e resistors of the following values:
27 megohms, 33 megohms, 22, 30, 43,
56, 100, 360, 470, 750, 910, 1600,
2700, and 3900 chms

NOTE

The resistor values given are for
the model 51500F1. For model
51500F2, replace the 27 and 33
megohm resistors with:

S51500F2 - 40 megohm resistor replaces
the 27 megohm resistor.
100 megohm resistor
replaces the 33 megohm re-
sistor.

6.2.3 Insulation Safety Checkout
1. Disconnect the 51500 power cable.
2. Remove the back panel (8 screws).

3. Strap the insulation voltage to
1500 volts. Refer to CLD~51500-1
in the drawings section.

4. Reassemble the unit and turn
power on.

5. Check the Cord Verify routine.
The LEDs should read as shown in
Table 5.

6. Turn power off and connect a
modular cable to a spade lug or
break-out box adapter to the
TELEPHONE socket. This allows
access to the 51500 tip, ring,
and ground leads.

7. Connect a 27 megohm resistor from
the tip lead to the TELEPHONE
CASE socket on the back panel of
the 51500. See note on resistors
required for different 51500
models. Also connect a 100 ohm
resistor from tip to ring.
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Line Cord Handset Cord
1 2 3 4
Cords LEDs 1 2 3 4 5 5] 7 8 9 10
Line Cords
2-wire OFF OFF ON ON OFF OFF OFF OFF OFF OFF
d-wire OFF ON OoN ON OoN OFF OFF OFF OFF OFF
6-wire ON ON ON ON OoN ON OFF OFF OFF OFF
Handset Cord
4-wire OFF OFF OFF OFF OFF OFF ON oN ON ON
Table 5. Proper Routine Used During Cord Verify Checkout.
WARNING 6. Turn the 51500 on and press CONT-

INUITY. A 'Marginal' indication
Make sure your hands do not con- should result.
tact the electronic components
used for testing the tip, ring,
and ground leads while these

checkout procedures are in pro-

7. Using a 720 ohn resistor, repeat
Steps 5 and 86. A 'Marginal!

indication should result.

gress.
8. Using a 910 ohm resistor, repeat
Steps 5 and 6. A FAIL indication
8. Turn power on and press INSULA- should result.
TION SAFETY. A FAIL indication
should result. 9. Using a 22 ohm resistor, repeat
Steps 5 and 6. A FAIL indication

9. Turn power off and replace the 27 should result.
megohm resistor with a 33 megohm ) )
resistor. (See the note on re— 10. Using a 30 ohm resistor, repeat
sistors required for different Steps 5 and 6. A 'Marginal'
51500 models. ) indication should result.

10. Turn power on and heed the warn- 11. Using a 43 ohm resistor, repeat
ing above and perform Step 8 Steps 5 and 6. A 'Marginal'
again. A PASS indication should indication should result.
result.

12. Using a 56 ohm resistor, repeat
Steps 5 and 6. A PASS indication

6.2.4 Continuity Checkout should result.

1. Turn the 51500 off. 6.2.5 Party Ground Checkout

2. Connect a 360 ohm resistor from 1. Turn the 51500 off. Connect a
tip to ring. 2700 ohm resistor from tip to

ground and connect a telephone

3. Turn the power on. from tip to ring.

4. Press CONTINUITY. A PASS indica- 2. Turn the 51500 on and press DIAL.
tion should result.

3. Go off-hook. '"PARTY GROUND OK"

5. Turn the 51500 off and remove the should be displayed in the in-

360 ohm resistor. Put a 470 ohm
resistor in its place.

struction window.
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4. Repeat Steps 1 through 3 using
1600 and 3900 ohm resistors. No
indications of party ground
should be given.

6.2.6 Rotary Dial Checkout

1. Turn the 51500 off. Connect a
digital pulsing standard to the
tip and ring leads. Set the
generator for 10 pulses.

2. Turn the 51500 on. Vary the
speed from 8 to 11 PPS and the
ratio from 58% break to 64%
break.

3. Press DIAL. Allow a train of 10
pulses to occur. Within the
limits indicated, the unit should
pass. Outside the limits, the
unit should fail.

6.2.7 Ringer Frequencies & Voltages
Checkout

1. Connect an oscilloscope to the
tip and ring leads of the 51500.

2. Press RINGER.

3. Using the ALTERNATE FUNCTION
buttons as described in the Oper-
ator's Guide, select the correct
frequency.

4. Press RINGER again. Initially, a
200 or 500 Vdc level (depending
upon the straps installed) of one
second duration will occur. This
will be followed by the ringing
waveform. Following this, 15
belltap pulses (per EIA Spec.
#5-1286) will occur. Check the
ringing waveform for the correct
frequency and voltage. The fre-
quency accuracy should be +/-2%.
The voltage accuracy should be
+/=5%.

6.3 51500 Parts Replacement Proce-
dures

6.3.1 General

The procedures in this section detail
steps for replacing parts in the
51500. Note that only those parts
described in this section should be
replaced. 51500 sets should be re-
turned to the factory for suspected
defective parts not defined for re—
placement in this section. Figure 8
shows the locations of the 51500
circuit cards and power supplies.

6.3.2 51500-1 Main Circuit Board
Replacement

CAUTION

Follow the static—discharge pre-
cautionary steps in Paragraph
5. 2-

1. Disconnect the 51500 power cable
from the wall outlet.

2. Remove the back cover of the
51500 (8 screws).

3. Remove the cabling and screws
attached to the 51500-1 board.

NOTE

There are designated positions
for the cables and screws attach-
ed to the 51500-1 circuit board.
Refer to Figure 5 for the ground-
ing screw positions (all other
mounting screws for the 51500-1
board are interchangeable). Also,
refer to CLD-51500 (sheet 4) in
the drawings section for correct
cable connections.
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4. De-solder the Orange case ground 7. Replace the two right-side lock

wire from the 51500-1 board. (See nuts making sure the standoffs

Figure 5 for the position of the are in place between the -4 card

Orange case ground wire.) Be and the metal chassis.

sure the soldering iron is

grounded. 8. Replace the three left-side lock

nuts.

5. Remove the old 51500-1 board and

attach the new board using exist-

ing screws. Refer to Figure 5 CAUTION

for grounding screw locations.

Do not overtighten the lock nuts

6. Attach cabling to new circuit as the 51500-4 card will warp.

board. Refer to CLD-51500 (sheet

4) 1in the drawings section for

cabling locations. 9. Connect the cable to P22.

7. Solder the Orange case ground 10. Install the 51500 back panel.

wire onto the board. See Figure

5.
6.3.4 51500-5 Telephone Input Card
8. 1Install the 51500 back cover. Replacement
6.3.3 51500-4 Cord Verify Card Re- CAUTION
placement
Follow the static—discharge pre-
cautionary steps in Paragraph 5.2
CAUTION before performing this proce-

dure.

Follow the static—discharge pre-
cautionary steps in Paragraph

5.2. 1. Disconnect the 51500 power cable
from the wall outlet.
1. Disconnect the 51500 power cable 2. Remove the two lower front left
from the wall outlet. (Transmission Test Fixture end)
screws on the bottom panel. See
2. Remove the 51500 back cover (8 Figure 9.
screws). Note the location of
the 51500-4 card in Figure 8. 3. Lift off the Telephone Input
Socket panel.
3. Remove the cable from P22 on the
51500~-4 card. 4, Detach the cable from the P8
connector on the 51500-5 card.
4. Remove the five lock nuts secur-
ing the -4 card. 5. PRemove the two screws holding the
-5 card in place. Remove the -5
5. Remove the —4 card. card.
6. Insert the new -4 card making 6. Install the new -5 card and con-
sure that the LEDs on the card nect the cable into PS8.
fit securely into the holes in
the front panel. 7. Re-install the Telephone Jack

panel (2 screws) on the 51500
bottom panel.
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51500-1
BOARD

51

CARD

51500-4
CARD

6.3.5 51500-7 Wall Phone Socket Card

500-7

51500-8

CARD POWER SUPPLY

Figure 8. Locations of 51500 Circuit

Replacement

CAUTION

Follow the static-discharge pre-
cautionary steps in Paragraph 5.2
before performing this proce-

Lgure.

1.

Disconnect the 51500 power cable

from the wall outlet.

2.

5 VOLT
POWER SUPPLY

Cards and Power Supplies.

Remove the 51500 back cover (8
SCrews).

Note the location of the 51500-7
card. See Figure 8. Remove the
cable from P19 on the -7 card.

Remove the two screws and attach-
ed springs holding the -7 card.
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PANEL MOUNTING SCREWS
Figure 9. Locations of Telephone Input Socket Panel and Screws.

5. Install the new -7 card with the 2. Perform the 51500-1 Main Board
two screws and springs. Make Replacement Procedure in Section
sure that the lock washers stay 6.3.2. (It may not be necessary
in place when re-inserting the to remove all cables connected to
SCrews. the 51500-1 board. Remove cables

only as necessary to gain access
to the -8 card. See Figure 8 and

6. Install the 51500 back cover. CLD-51500, sheet 4, for cabling
on the 51500-1 board.)

6.3.6 51500-8 Pass/Fail Card Re- 3. Remove the cable connected to P21
placement on the -8 card.
4. Remove the four lock nuts secur-
CAUTION ing the -8 card and remove the
card.

Follow the static—discharge pre- '
cautionary steps in Paragraph 5.2 5. Install the new -8 card making
before performing this proce- sure that the four standoffs are
Aures in place between the -8 card and

metal 51500 chassis.

1. Disconnect the 51500 power cable 6. Connect the cable to P21.
from the wall outlet.
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7.

8.

6.

Install the 51500-1 board (refer
to Paragraph 6.3.2).

Install the 51500 back cover.

3.7 &5V Power Supply Replacement

CAUTION

Follow the static—discharge pre-
cautionary steps in Paragraph 5.2
before performing this proce-
dure.

4.

Re-connect the three wires on the
new power supply. See CLD-51500,
sheet 3. Make sure that the lock
washers are in place for these

connections.

10. Replace the 51500 back cover.

6.

3.8 15V Power Supply Replacement

CAUTION

Follow the static-discharge pre-
cautionary steps in Paragraph 5.2
before performing this proced-

Disconnect the 51500 power cable
from the wall outlet.

Remove the 51500 back panel (8
screws).

Remove the three wires (attached
to ring terminals) on the front
edge of the 5V Power Supply and
insert the screws with lock wash-
ers back into the power supply.

De-solder the brown and white
wires connected into the 5V power
supply transformer primary.

Remove the four screws (on the
underside of the 51500 chassis)
attaching the 5V power supply.

Remove the four screws (on the
inside of the 51500) and stand-
offs securing the power supply
circuit board. Remove the old
power supply.

Install the new 5V Power Supply.
Make sure that the old standoffs,
screws, and lock washers are
complete for use on the new power

supply.

Re-solder the brown and white
wires on the 5 volt power supply
transformer. See CLD-51500,
sheet 3.

ure.

Disconnect the 51500 power cable
from the wall outlet.

Remove the 51500 back cover (8
screws).

Remove the three wires with the -

ring terminals on the front edge
of the 15V power supply.

Re-insert the ring terminal
screws and lock washers in the
power supply.

De-solder the brown and white
wires connected to the primary of
the 15 volt Power Supply trans—
former.

Remove the four screws (on the
underside of the 51500) attach-
ing the power supply.

Remove the four screws (on the
inside of the 51500) and stand-
offs securing the power supply
circuit board. Remove the old

power supply.

—_—



8. Install the new unit with exist-
ing screws, standoffs, and lock
washers.

9. Re-~solder the brown and white
wires on the transformer. See
CLD-51500, sheet 3.

10. Reattach the wires on the screw
terminals with the lock washers
as shown in CLD-51500, sheet 3.

11. Attach the 51500 back cover.

6.3.9 Acoustical Cup Replacement

Replace the black rubber Acoustical
Cup on the 51500 Transmission Fixture
when it has become brittle or worn.

1. Grip the cup with your fingertips
and pull outward to remove.

2. Place the new cup around the
aluminum mounting ring and gently
press it into place.

6.3.10 Case Leakage Cord Socket
Replacement

Perform this replacement procedure if
the "Telephone Case" socket is damag—
ed or faulty.

1. Disconnect the 51500 power cable
from the wall outlet.

2. Remove the back panel of the
51500 (8 screws).

3. Remove the wire connected intern-
ally to the ''Telephone Case"
socket.

4. Remove the nut on the inside of
the panel securing the socket in
the metal chassis. Remove the
socket.

5. Insert the new socket with the
existing nut.

6. Reattach the '"Telephone Case"
wire and 51500 back panel.

51500
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6.3.11 Fuse Replacement

Perform this procedure whenever re-—
placing the 0.5 amp fuse in the
51500.

1. Push the PRESS button on the
holder.

2. Pull the small door open and
remove the old fuse.

3. Insert the new 0.5 amp fuse.

6.3.12 4-Prong Socket Replacement

Perform this procedure whenever the
4-prong socket on the end panel of
the 51500 is damged or faulty.

1. Disconnect the 51500 power cable
from the wall outlet.

2. Remove the 51500 back panel (8
Screws).

3. Detach the wires connected to the
back of the 4-prong socket via
screw terminals.

4. Remove the two lock nuts securing
the socket to the side panel.

5. Install the new 4-prong socket
with the existing lock nuts.

6. Reattach the four wires to the
screw terminals on the back of

the socket. Follow the wire
color guides next to the screw
terminals on the back of the
4-prong socket.

7. Install the 51500 back panel.
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7. ASSOCIATED DRAWINGS

The drawings in this section should
serve as reference documents and as
troubleshooting and maintenance aids
for the 51500. The drawings include:

CLD-51500-1 Main Circuit Board Com-

CLD-51500-5

CLD-51500-7

CLD-51500-8

SD-51500-8

SD-51500-4

SD-51500-5

SD-51500-7

CLD-51500-4

CLD-51500

SD-51500-1

ponent Location Diagram

Telephone Input Socket
Circuit Card Component
Location Diagram

Wall Phone Socket Circuit
Card Component Location
Diagram

Pass/Fail Circuit Card
Component Location Dia-
gram

Pass/Fail Circuit Card
Schematic Diagram

Cord Test Circuit Card
Schematic Diagram

Telephone Input Socket
Circuit Card Schematic
Diagram

Wall Phone Socket Circuit
Card Schematic Diagram

Cord Test Circuit Card,
Component Location Dia-
gram

Component Location Dia-
gram

Main Circuit Board Sche-
matic Diagram
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WITH 290010 TIE STRAP HARNESS IS STRAPPED DOWN
PLACE TIE DOWN PAD - =
APPROX. .5" BACK eane™ | W' paTTEE Ad| | FINAL ASSEMELY -
FROM FRONT SURFACE DIMENSIONS ARE IN  [Cxp ) noc ® L 51500 !
HHAAMETERS- (INCHES). 22921 = &
OF UNIT. TOLERANCES ARE: | ELECT =
2 1 T
sl mee o e & scarts e e et [ 34T CLD=-51600 |\
WOLE bid= FORREL |, [ | emsemgr eoner o | e NONE | _sweer T oF
PRINTED IN US A 1 > i 3 4 5 l 6 ,’MF04 Nroa



Nosoo?

TELEDYNE POST

520016 FRONT
LOWER PANEL

269004 SWITCH
WITH 269003
NEON LIGHT

( SEE DETAIL'D* )

461074 HARNESS ASSY
(72)

340095 STANDOFF —.
®6X 3/I16 (4PLCS)

340082 STANDOFF
#6X1/2 (2PLCS)

331660 WASHER,

331077 LOCKNUT
6-32 (4PLCS) S Ny

383012 DISPLAY PANEL

—~340093 STANDOFF, 8-32 X 1-1/2
(2PLCS)

(4PLCS)

331077 LOCKNUT %6
(2 PLCS,RT SIDE)

331078 LOCKNUT, %6
(3 PLCS,LEFT SIDE) TIGHTEN
NUT SNUG AGAINST BOARD.

51500-4 CKTBOARD ASSY

f/ gscexoooody

[

7

51500-8 CAT BOARD ASSY

331077 LOCKNUT, #6

&

460007 POWER
SUPPLY, /2 V

240093 BANANA

N—33168] LOCKWASHER
# 8 INT STAR (16 PLCS)

4600(6 DISPLAY

MODULE

" STATIC SENSITIVE”

SEE INSTRUCTIONS BELOW/
e

: \.\\

240130 CONNECTOR
2 REQD (P2)
SOLDER INPLACE AS
SHOWN. DISPLAY IS
STATIC SENSITIVE .
USE GROUNDING

STRAP FOR SOLDERING

CONNECTOR AND
SECURING DISPLAY
INTO BRACKET.

< 460006 5Y P
SUPPLY

OWER

REV

REVISION CK'D

SEE SHT |

DETAIL B

SCALE: NONE

383012 PANEL
(REF)

390023 TAPE
2"(2PLCS)

334002 SCREW
8-32.X I/4(16PLLS)

353027 MOUNTING
BRACKET

332006 2-56X1/2
(4PLCS) USE
LOCTITE THREAD-

LOCKER 222,

35303
BRA

CK

~— 340II1H STANDOFF

#2 X 3/16 (4PLLS)

3 DISPLAY MOUNTING
ET

*— .2 MAX.

545013
( WINDOW

DETAIL D

SCALE:NONE

340028 STANDOFF
B8-32X1/2(8 PLLS)

FLAT % 6 (4 PLCS) gg;ofg‘/%cslf/_\g 331 IZDC%ZHEz(CNng 8 SOCKET (W/NUT)
- - PLCS
3 7/
LARLES] 331681 LOCK WASHER 310034 FUSE . 35/65R'(ELVPLSCESN)IS
B INT STAR(2 PLCS) N HOLDER
331077 LOCKNUT
€32 (4 PLCS) g N 10016 FosE CLD-51500-34V
440151 TRANSFORMER = .5A 500 BLO :
DISPLAY £ BRACKET ASSY — 240208 QIKL 310035 ncess o OWN Sutf | DATE ) T FINAL ASSEMBLY ]
SEE DETAIL'B"FOR ASSY DMENGIons e (1€ _ 1
INSTRUCTIONS. pdnslyits 332926 SCREW HOLDER | swwmesens-iores. | ** ° ﬁoc ®F 51500 i
334004 SCREW 4-40X /2 FL HD CAP Tie TTAREt | ELeCT FEGHON, WABHINGTON 2
8-32X3/8 PNHD 331621 WASHER (a PLCS) -xx: & MECH THIS DOCUMENT comlnus e L DRAWING REV
(2 PLCS) 331025 HEX NUT #4 INT STAR GLEE o CONDITION THAT 1 WiLL HOT B€ USED DECTLT CLD-51500
L H 4-40 (2 PLCS) (2 PLCS) HOUE DIk FOR REL TE Heee of pRooRe LTS SCALE NONE. | SHEET 2 OF &
PRINTED IN US A 1 > 3 4 5 I 6 .



Nov00?

TELEDYNE POST

REV | ISS REVISION CK'D
SEESHT |
= lee —
= iz I g 7 5
A
’ ‘ 4 3 2 |
' ; : Fer=a—== 0 W
SWITCH
Ul T
M@ @
'1?@ '1? ! BRN(7)
WHT (10)
o R L BRN( 1) )
_ !
WAT BRN
slslgl @ I
TS o XFMR F B
ok z T
& 2| @ =
I I N
(™
_EWHT 5VoLT
ERN POWER SUPPLY
@ 3 S 15 VOLT \
BRN (1R) T POWER SUPPLY XFMR
WHT(BA) WIRING TABLE
%l %} [ WIREl  FROM | TERMINATION To TERMINATION ;‘,”;EE LENGTH | COLOR -
WHT - ov +5V
o (8 1\ b DV v o6 | MEAEYER | solbER | ahom) | 301019 20 | 5.5 |BRN
80003 HEAT SHRNK TUBE —_ | = glgd 5&\\ BRN(T) =\ @ ” ® ®@ B T 6 |6RN
3PLCS,I"EA Z|E ) VEL BRN
aqf & & N WHT (12) IR REDJ [INE POWER | . SWITCH
sl 2 N ) L_J 3 | (NUETRAL)| = SOLDER (2 301018 8 WHT
- \ = q | Bigs 30019 SHITEH 301018 7 | Rep
FUSE
LINE GND NUET (ToP) : i N\ 5 | B sooie "IN | 301020 7 |wht
LINE =
= SWITCH CONNECTOR
Bl POWER _|g FE \ /\ \ ¢ ae 300018 L T 7 | BRN
' CONNECTOR 15 VOLT POWER
— \ T | ShEa 301017 DL POMER]  spineR 15.5 | BRN c
. - 342008 STRAP 33166!¥6LOCI§VASHER 1A g%%“é%g" 301017 T3-PIN 2 201018 4.5 | BRN
(BPLCS 0
290021 PLASTIC 8 °§3{,‘gﬁ8§ 301017 'é’u‘,ﬁ%'g, ;%E,f SOLDER 5.5 | WHT
| TOP TIE DOWN PAD EpLanln
" (ReD) 84 | Tuncriee | BORG T3-PIN | 301018 4.5 | whT
li‘?j 9 | ConbeenD | 301008 MAINEOARDI  soLpER 4.5 | ORG
296010 TIE ISTRAE T5VOLT PCWER 5 VOLT POWER
( PLCS) 10 |SUPPEy XiMR, | SOLDER Suppiy | SOLDER 8 WHT
BOTTOM 5 VOLT PONER 5 YOLT PONER
(BRN) Ll | ' |suppLyXFMR| SOLDER SUPPLY YFMR |  SOLDER 20| 8 BRN
=T T5 VOLT PUWER SYOLT FO L
5 12 |SuPpr i 301002 2o k| 301002 18 | 65 |whAT
333604 SCREW,
6-32X 3/8 PN HD
331661 WASHER, ORG 7i8
LOCK, %6 (2PLCS) T0 CASE 46105/ 461052
331075 NUT,HEX, ON MAIN WIRE HARNESS  WIRE
6-32 BOARD  TOPI70N HARNESS
MAINBOARD  TO Pi8 ON
[3>  MAINBOARD
WIRING DETAIL B
SCALE - NONE CLD-51500'34V
mw A > " Fva AssEMBLY ]
DIMENSIONS ARE IN CK'D L %
if 3 ® ez
[toc 51500 i
. — e DRAWING REV
g CLD-51500
HOLE DIA= AeLlLila e vreecey oF Anacaan. T RENTALTTO SCALE NONE - | SHEET 3 OF 4
PRINTED IN US A 1 2 3 4 T 5 I 6 . 3



09002

TELEDYNE POST

371051 BACK PANEL

333684 SCREW,SEMS
632X3/8 (8 PLLS)

3 4 5 6
3830,14 PANEL SID)' REV | ISS REVISION CK'D
SEE DETAIL'C” ’ 33/100 NUT, 8-32 (2PLCLS) SCE SHT |
—= .06 MIN ASSEMBLY ORDER:
(4 SIDES) ~ 51500-7 CKT BD ASSY
| @, ~ 34(001 SPRING (2PLCS)
o e 331661 LOCKWASHER #6 (2PLCS)
331680 (\I\éAP?Eg;? 6 333970 SCREW,6-32X5/8 TRUSS HD (2 pLCS)
392006 DBL BACK ADHESIVE 7
(4 SIDES) S HATEE LR 2 461036 HARNESS ASSY
NO OVERLAPPING OF ENDS (2PLCS) @ SR

383012 PLASTIC PLATE (REF)

DETAILC_
SCALE:NONE

461075 HARNESS

APPLY A BEAD
OF SILICONE
(39001B)AFTER
JOINING CON-
NECTORS T3
(SWITCH PANEL
CABLE) ¢ P3

/

461074 HARNESS
ASS5Y
(FROM DISPLAY)

461050 WIRE HARNESS ASSY

ASSY

NOTE :
THESE SCREWS PROVIDE
ELECTRICAL GND AND
MUST BE INSTALLED
PRIOR TO TEST TO

PREVENT CKT DAMAGE

334084 SCREW
SEMS 8-32X 3/8
(2 PLCS)

51500-1 MAIN
BOARD ASSY

333684 SCREW,SEMS
6-32X 3/8 (8 PLCS)

461076 WIRE

\

Y
el

WIRING A5S5Y
(REF)
331077 LOCKNUT,
6-32 (2PLCS)

LETTERS ARE USED TO TIE CORRESPONDING

CABLE ENDS TOGETHER.
CLD-51500-34V

HARNESS ASSY TR ST | DWN gt [ATe] | FINAL ASSEMBLY ]
DIMENSIONS ARE IN CK'D n I ® k 5 | 500 =

TOLERANCES ARE: ELECT

MHEEHMEFERS (INCHES).

S REDMOND, WASHINGTON
xx=t MECH % DocuMeNT ConTas PrOPAETARY WFOR- ISSUE DRAWING REV
MATION AND IS DELIVERED UPON THE EXPR
ANGLES = ¢ CONDITION THAT 17 WL HOT BE USED DWRECTLY CLD-51500
\ FOR REL OR INDIRECTLY IN ANY WAY DETRIMENTAL TO
L HOLE DIA= THE INTEREST OF PROCTOR. SCALE NONL l SHEET & OF Ll
PRINTED IN US A 1 2 3 4 5 | 6



o902

TELEDYNE POST

1 2 3 4 | 5 ; 6
REV | ISS REVISION CK'D
+5V INC ACN3&33
MICROPROCESSOR INTERFACE — i 128 REDRWN% g
R129 AD 9 33 00 Al A0 CA1(C) HIGHEST DESIGNATION ACN 41 REF SD-
3.3K a1 11O %m 7 5 oo COMP. DESIG || COMP. DESIG 51500, 5HT I,FOR
IRG. *oira A2 HL S50z A0 e ac T ot a5 omverl PREYIOUS REVS.
LS 22 EET BET [53 :::; Ty 2 CAPACITOR €83 [[swiTcH SWiT INC ACN 47 fTs=
o A 38 | N 28| pr  pps|B__PARID 28) RELAY k11_||DIODE D22 gl
- ' A L2 2% e pasll PARO) TRANSISTOR | @21 ||ZENER ZD10 N 2T | NERENAISS3 PR | A
,_ 20K RIS3 o A7 % 28 p7  pas ; gf\zg 281 RESISTOR R154 |[POT RPS SPARES P 27 lInc AN more ™y 7
+5 AP AAA— =I5V i
G Y1 22£ 28 | e z:“; i M — - L.E.D. LED27||DISPLAY | MSD o2 . R |28 |ACN 58 "ZP? | PRy
=2 4 MHz A1OI—S hA IRG. 27 IRQB PR 10 PBO(D) POLARITY TRANSFORMER T2 DISPLAY LSD ' S (30 ACNGLGWK/MG PRN
A4 20 36 0 pgq 11 PBTD) _ 7 |30 |4cN#sa o“/;/“;l PR
DISPLAY ce Al5185 1,2 | a3 A1 PR2 12  PR2Z(D) U |32 |ACN's 76,77, 78,
MODULE  P242 J1||PI 2%t RW |24 - 22| e ppall3__PB3D ZA1 UNUSED DESIGNATORS - Ag/-vumw PRA
39 33 N 86 \/7/84) PR 5
Vs 11 il o Y Do = A7 —2834@5 PR4 ;"5’ PB“D)) COMP. DESIGNAT ION W | 34|AcN qsffﬁ”’“ PE‘,:\
lC?? 45V D1 = —_—acs PBS PBS (O -R3, R, % —
37 Z79 S 6 PBED) RESISTOR | R40 44 52 5
LMOI6 5 s I.ovso L c3 - D2 == IRV PBEI e 70,109,115 122 .
Vop —9722/63 1c2D J giﬁ gogf PB? DIODE D19,ZD6
REEEN 12|l a2 1a{>cn . 404 o 26 9 e TRANSISTOR Q20
= 27
L= 2¢1
Rs (BAy— Ul —po SR y 0% 2e ¢ POWER AND GROUND
RlEey oo oow Ch ———|CLOCK ARi22 o MIERE R E TYPE [DESIGNATION | OV [ +5V |+15V|-15V | -10V
' /W VMA  Al3}-23 1c2C —Dbo 1B 2368
ov BE 2 PAD (E) O 1 SIGNAL 6802 1c1 21 |8
1c28 I1c 28| . 10 SHY PR e — 1A 1co | SELECTOR SRt
RS a9 8 o-13 & g_ A9 | =502 a1 v SAE(E) 2 15 B SWITCH 74L5132 Ice 7 14
A = ° =g]D3 P2 = e ¢ CONTROL 741502 Ic2 7 14
=— cK =) PA3 :
DBo ;7;: =<|Ig=—npo 2 A0 Do H! ﬁgg paa [€ PA& ey M 2764 7> ica 14 | 127,28 B
DB, B8 240l — 2 a2 27 7 ___PA5 (E) | 4D 6840 ics 3¢ 14
DB, 122y o 23 D2 B—AZIC4 pa 13 EDE PAS b—mmou———— \
DESI0IS 5025 z s £5/p7  pap B PAGIE) "4pq G821 106,78 14 | 20
3 D3 Z 1Az D35 £ 3 PA7 (E) 5 T = = =
b8, LIS wlloe— o4 6 lan  palls - 37qLRa Bl e THE10BCDP IC
= | = )
DB [12123 2(||¢2— b5 5 a5 p5 |7 36 n_ PRI (R RogEe | 10y 15,06, THE, n
13 13\ 2/l 4 18 —— A0 PB1 19,25
DBg 24)I< D6 4 iae De8 2B |z ppp 12 PBZ(F) - -
DBy FHEy— 1L D7 3 a7 D7l ac 22lcs PR3 PBIM® | 74l5335 S
251 AB a7 2A|(e  ppa r__PBAD 74L5288 Ic12 815 | 16
24l A9  (gheo Bl oe pps |15 PBS (F) 3408 IC13, 14,21 2 2 3
21 3
23] A0 cspEE 64"<} 22 ek Silrim Pee e FRE(R LM3IIN Ic20, 27,29 1 5 | 4 .
2o AIBL2S e S9ck pr7 %—‘l 741520 ICc 28 7 14
: 9 cez
o =R ce2 3D4 7445 ice3 8 16
4053 icz4 ) 16 7
LM378N c2e 14 |t
NOTES! (UNLESS OTHERWISE SPECIFIED)
1. ALL RESISTORS ARE 1/4W, 5%, IN OHMS. 5’?%‘; :g;‘ﬁiﬁ“"””
2.ALL CAPACITORS ARE uf/WVDC. T3 T
3.ALL DIODES ARE IN4448, 1 s YELLOW 2 10V1 S c
4.ALL TRANSISTORS ARE MPS3645. | ‘ .EL_MVAC
5.ALL .001 CAPS ARE 5D0V. | YELLOW | 10va —_—
6. C26,30,41-65,68 AND 72 ARE .01/50 POWER ‘ c =] o 15V
BYBASS CAPACITORS ACRDSS POWER AND GROUND. SwWiz l Jig P& l
[7>CIRCUIT WILL ACCEPT 27/28 EPROM FOR /6K CAPCITY. T 1 iy  ERAM 2 c4%1,/557665
‘ .
1 g | RED 3 _ .
s i | +3Y +5V
| C41,52-56 - _— T ZD10
I oV GREEN 4 c7e 01750 INAT35A C13,74 INA746A
5 I .01/50 T Izz/&.a
POWER /}7 : * *—+ ¢ e *—¢ oy [
SUPPLY R43 C43 +] cee %
zD8
10K .01/50 =
| | % T T =S INA746 A
| | -0V
15y | YELLOW ! - | aaf_,;o 1 ce?
‘—I 51K T 1220 1‘.02/50
Py 15V
D
um.ssspsEg;rEEI;wrss DWN //a V??/A;E > ;SCHEMATIC DIAGRAM"’:
Sieiieieoo ol [ TR M [foctorcF M BoARD 7
TOLERANCES ARE: | ELECT 9/r 51500 _|
o i e L B DRAWING REV
S| e R e |34 ] SD-51300-1 [ w
HOLE DIA= O R 4. |9 meremesr o smocron SCALE ~+ [ SHEET 1 OF 4
PRINTED IN US A ‘
1 2 3 | 4 5 | 6



oz

TELEDYNE POST

1 2 3 4 5 -
REV | ISS REVISION CK D
14y PAE(C) DC SIGNAL SELECT SEE SHT |
PA3 (E) v L I
1B4 A SWITCH
MOUTH SELECT , \ CONTROL
D/A 10
B IC24
PBO(D) 2[00 T3 - ISy iy
PBI (D) oy cy 4.12K,1% e
PB2(D) 10 0a c e 20 pF/1000 s cs . -
SIGNAL PB3 (D) 9 |5 = v S ) =
GENERATOR /AH PRY (D) a 14 2.49K, 1% .001/50 SIGNAL H70 A
LEVEL FB5 (D) 3 g; R+ +5V POLARITY
PB6 (D R3 sl 7 i2 >
PB?(D)) 5ipg 104 AR, o ¥ 5 i RI3 N
517 1.24K,1%0 X IC24A IC25R Y— %% 38|
ov—=21+ ./loo 60.4K,1%
3
COUNTER MEMORY D/A B s
GENERATOR I [S-” oal2 v ol [ pya Ty [
FREQUENCY Y I 2 T c5 3
rcna %[5 A2 D 1P 5 20pF/i000 - ; - oy
2 aC g =]l b2 1 5 °2 c —— AN\ — 1C27
CLR @b A3 D3 D3 - 604K RE
D4 Z s DY R+ - e 5 RIB RI3D
D5 = A D5 .24 K17, 0 _ AAA- iy
; ———AN—4
|3 _COUNTER » Db ={Ds " : 9 LC25C R '
> CK QA AY D7 D7 10 12 gy 7 cll
1IC1B GB—:— o o
s HE .15/100 5 00150 g
| ay £RS(C) 2 e gol® Rlo
2 mA LOCK 2,y R ris 4| TIc2dc|, .
PAT(E) 7 X ac|
1BY 8.2K 7.5K
A/D CONVERTER ERROR POLARITY e RIO
= c7
= o
PBO(F) = ce 8
12[pp 10 ¢ 1o 4 —isv p3ll T3 MEMBRANE SWITCH
e W p) 20pF/1000 (FOR REF ONLY) swi
ANALOG PB2(F) o] 2, 1C2! P 8|58 £ CONTINUITY
T0 IB4| PB3(F) 9 15 7 7 INSULATION
_ sW2
DIGITAL PBY (F) g22 W & c:|le 2] TSAFETY |
CONVERTER | PB5 (F) 7] 21 550 S ‘ Sw3
PB6 (F) 6| Do iy RS 4 || {a 21 TRANMISSION
ICH(PB7(F) 5] D® R A 451 32| {3 ©
49
At . Box 2|22 | swil. piaL '
D/A 1515
SW5
TIMER 2. RINGER
25 5 |2
£ 1po A2 HE— C34 13D
24, co |16 28 B{sY SW6 | oPTION ONE |
23 15 A 0 | +5V
22-8% 2 (% 1K
2L py = 22 IZN[T-J7735A SW7
20 Ipg a 128 SIGNAL IC23 4|4 i) OPTION T S
19| o, o 2 POLARITY DECODER  [5 ov
lg o Ble 5 67’ P20
2gIrRa 6
10 130 GafE VERT " 7 ?—O +15V oy
cs 5 A oz FREQUEFNFC{Y 381 —° Bl 7
1BY dcs —'>
13 R/
9ok 03
PAT (C) GR aEy , 5
gy SALC) | SIGNAL l
POLARITY INTERFACE c79
33 106 .0l/50
23 Ipo
32 Ip) /1\
2oz proZRAOED .y, >
>33 PAI 4c2
THES pratd- R0 —des
28 lps  pasf2PA3A) 4p,
21 6 PAH(A)
Dé PRy b2 NARGINAL 2
26 1p7 pas| L—PAS(R) _ yps *hit
38 B PABMA
IRGA  Pap—FROMAL__ 4p3
IRQ] 37 J\ras  pa7ll_PAIA) 4D1 PASS Ly
36 10 PBO(B)
RO PBO
35 [_PBI(B) 4D1 FAIL 2y
22 PBI
22 12_PB2(B)
AY——E T8 PBEr e
AT ts  ppaf2FPB31(B
——2—3QC5 psqﬁ
2l lg/w pesl2 oS orerwise | WD Doatl] | AT [ SCHEMATIC DIAGRAM ]
29ck  pegle oM EO0 DBoetor®F MAIN BOARD 2
;‘io R PBR7 U7 TOLERANCES ARE: ELECT 51500 B
X=2 REDMOND. WASHINGTON 'SSUEI DRAWING REV
XH=E MECH THIS DOCUMENT CONTAINS mnvzuv:::’y:«s):gn t
N LEFTTHICERER (34, 5 bisoo-T | W
PRINTED IN US A HOLE DIA= THE INTEREST OF PROCTOR SCALE [ SHEET 2 OF 4
1 2 3 4 5 | 6

[



2 3 q -5} 6
LTR| ISS REVISION CK'D
SEE SHEETT
¢ CASE J14
A i 2 ov OR AINGE TELEPHONE CASE
€75  — I1C26A
330eF 7/
S0V PART OF
SPEAKER
PART|| PART MICROPHONE FE
R22 OF || oF AS5Y 460012 Jov2
ros 806K Py || T4 . . RISS ~ RIS9 1500 v ics 4
31.6K % 4] 54 SPXR D3 160K 1/2W 160K, 1/2W Riite K=l BEb  EiGE
1% 55| v& IN$937 RS% Lw 160K, I/2W 160K 1/2W 160K.1/2W 160K, /2 W
RPZ R25 96K 2 1000 V .
kS * Cl4 80GK 1% cle K3 |+
ol (FOR REF ONLY) ~ R55 14, K5 2 B
100 [ 56K | > | — 2 TO
o C.‘la L oN -— D4 1000 Lw & 13 K 2 K6 13 TIP 2 WALL
100 31.6K 1% IN4937 2 3 i 13 | TELEPHONE
8 ‘
T— +15YV 12 5 INPUT *T2
13 7 Ke e
l
ngﬁf = D5 'H MRS ! Ring 3
50V cl7 & Ngg37 >
- 1 1
ov L}-Z K7 K3 1= enp !
ree & 27
i £ 13K 2N 3645 5 N3937 ? |
INV. ON 1c3B M - 10v1
e ’ K4 B
L ov % D7 — L se12 gy P7
R27 ] IN937 Q5 4
2 b3k | SEEM 5 IN'957 M312002 )
» c » INVERTER 1c3c ' G191 10
C2FRea [, 545 5748) ov o | TELEPHONE,
D‘-i IN4DOS —=> | INPUT T2
X INH937 " 3
2ne A ;e R28 2l )
5 ] 7 —>
24 ey EBK B ov se L 1%
Te +|5vj K2 > czl-:,
2 Sﬂg% 33/:00 10%
F2Y STD €25 Pe
RI98 CRI33 K8 RG i
750K 301K 232K 47/100 | 10
119w S I4W % 2. | TELEPHONE
LN IMEG % | 1% SR63 3| meuT TS
e —L S26l 0 1% 25| (4PRONG JACK)
D23 i i D24 ki i RY | GO-HK Q6 S EN
v - 10 LEK 1% TIP3IC
R34 8 ICI5 ¢ AN
ov - ca
39K 001/50
N
ce9 - RG4 o
I00PF R4 - : T e
000  GO.4K 1% 1c9 2.2k
PR b G%waK 1% K
BK 1% zbl
c1o2 . 2 180K (SEE SHEET 4) - ReE, RGS 8eT %P;*__Rz Ly
286 2 N 2 fc25D loge |5 «/v»_z\/\m— HIGH 36 . 57100 %% 1% 1% n A
o
- +13ov {‘3:&( REZ | *A8) TonNE inpuT 5 9 Ll , F
PART OF SPEAKER parT 5V 3.3K o |G 2 tow FILTERS (45 icisc 83 Bes .
MICROPHONE ASoY. PART oF ov R37 RP6 (4B6) + 13 ov -01/100 cez2 1%
460012 OF A Rol?.a Bl e JL <2 k9 KIo Kil
- I 1K ces B 7 Ll . Sov ‘
) < L4 @ @
MICRO- E:;_ Z A " R38 oV
PHONE = iy o e
R59
FOR REF ONLY -5V
(Fon _Rer o) sl 2% i
T -}
'\22/6 3V o o 487K 1% 1% R60
R20 R2( AN
8.2k EESK +5V 24.9K
%, |9 RI54 %
(A
IOOK Ac 1K 3
R4 412K A .
1% SIGNAL LR = 2
SELECTOR
ov ov S | PN, JUHLIN Aa > :SCHE":’AJ‘%‘?’R\SRAM ]
DIMENSIONS ARE IN CK D M 0
. @k d
S s | [foctor (51560)
Xz REDMOND. WASHINGTON ISSUE DRAWING l REY
Xx=2 MECH THIS DOCUMENT CONTAINS PROPRIETARY INFOR -
HmASLEES L W (34 | SD- 51500- 1w
I HOLE Dia= FOR/REL e WTenesT oF PROCTOR. SCALE — | SHEET 30F 4
PRINTED IN US A 7 —
) 1 2 3 B 4 5 | 6 WEos

£ 3



1 | 2 3 4 5 | 6
LTR | ISS REVISION CK D
SEE SHTI
[«=1)
il HIGH TONE o 5c3
o oUTPUT piact
cgo RI06 RI19
1877 187K 1% 82.5K 1%
: a7 A
R79 RI10S .00
13K 1% 82.5K 1% 6 ¢ B
AN RIIB
caz c33 R | 923K 1% 14 Riz4
RT8 -00} .00 232K 1% 5 '* 12 82.5K1%| 8
825K 1% —— ——% 1CITD AN
AAA~ R36 _u)
c27 29 R8T IBTK1%| ¢ RI04 o 9
001 001 165 ¥ u 3K 1% | | ov
— 1% 5 3
ov R1I7
14 rR20 oy Z 2'?'0'}3(5 ZIL/OK
PUT 7 - P Yo =
To 3c3 MPST BN Ay DA UL i
21-0K BE] 10 R95
1% 9| IC16C r89 93.1K
’ R73 oy— 2l.gF 19 ov
324K
s R110 R125
ov 232K 1% 82.5K 1%
CH0
R86 RI07 -00!
165K 1% 82.5K 1% 1€
AN\N\—
C34 C26 RII4 RI26 B
RBS Ra4 .00 .00 787K 12 232K 1% | ¢
82.5K 1% 113K 1% {¢ ———— 1% - - 6
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___PSP/MANUAL ADDENDUM___

PSP/Manual 51500 Manual Addendum # !

Date of PSP/Manual March 1985 Revision Level G

Addendum Date 19 June, 1989

Section(s) Affected Sections 1 & 7

Page(s) Affected Pages 2 & 26

Drawing(s) Affected (if applicable) CLD-51500 (Sht 3)

" NOTE

Retain this Addendum with the related document. The informa-
tion contalined in this Addendum serves as an interim method
for conveying changes in the text and drawings of issued PSPs
and Manuals. This Addendum will be incorporated into the next
revision level of the PSP or Manual upon future printing or
issuance of that document.
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5150011 Service Manual Addendum

5150011 F3 - 220V, 50/60 Hz Conversion Information

This addendum contains information that details the differences between the 110V, 60Hz
~version (as described in the 51500 Installation & Maintenance Manual) and the 5150011
-3 model, which is rewired for use on 220V, 50 Hz power systems.

NOTE

—~ The three chanﬁes below are the only items that differ from the documents
included in the 51500 Installation & Maintenance Manual. Refer to the manual

included with the unit for all 5150011 service and maintenance information.
(In addition, there are no changes to the 5150011 Operator's Guide.)

5150011 F3 Changes

1. The 51500I1 F3 model is equipped with a 0.25 amp, MDL, slow-blow fuse (Proctor
part number 310015). Ref: Table 1, Page 2.

2. The wiring on the transformers inside the 51500I1 has been modified for 220V,

50/60 Hz operation. Replace Sheet 3 of CLD-51500 in the service manual with the at-

tached sheet. Ref: Section 7, Page 26. :
/\

3. The Proctor part number for the back panel on the 5150011 F3 is 371067.
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5150011 F3 220V Conversion Instructions

Perform the following procedure when converting 110V, 60 Hz 51500II sets to 220V,
50/60 Hz units. (Refer to the drawing included with this procedure which shows the
faparts that must be rewired by the appropriate step in this procedure.)

NOTE
These instructions are for versions usin% a triple output power supply.
Versions using separate 5V and +/- 15V supplies need instruction Rev A.

1. Remove the back panel (8 screws).

NOTE
Back panel replaced by #371067, with "220 VAC" markings.

2. Remove the four screws (on the underside of the 51500) attaching the power
supply.

r~3. Carefully move the power supply toward you to avoid breaking any wires.

4, Cut and remove the two jumper wires connected to terminals 1 - 3 and 2 - 4 on
the transformer. Solder a length of bus wire 493003 between the two middle terminals
(2 - 3) on the transformer. (See attached drawing.)

5. Unsolder the white wire if connected to the inside right terminal on the
transformer and solder it to the outside right terminal. Unsolder the brown wire if
connected to the inside left terminal on the transformer and solder it to the outside
left terminal. (NOTE: This may already be done on new units.)

6. Reinstall the power supply with existing screws and lock washers.

7. Remove the brown wire connected to pin 2 of transformer T3 and solder it to pin
4 of T3.

e
8. Solder jumper wire 493003 between pins 2 and 3 on transformer T3.
9. Replace fuse F1 with 1/4-amp slow-blow fuse, #310015.

7710, This completes the wiring modificatons for 5150011 F3. When reattachihg the back

cover, use panel #371067, which contains the appropriate 220V, 50 Hz silk-screened
information.
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5150011 F2 Addendum 5150011 F2

Sm

Addendum Instructions

This addendum contains change pages that contain information unique to the 5150011
F2 Telephone Verification Set specially programmed for G.T.E. Remove the corres-
ponding pages in the 51500 Operation & Maintenance Manual and insert the pages
attached to this addendum. ' :
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1. INTRODUCTION
1.1 General

The 51500 Telephone Verification Set
(the '"Phone Doctor"®) can be used by
non-technical personnel to quickly
assess a telephone's operation. The
front panel of the unit contains
visual indicators which show if a
phone passes or fails a test based on
the test parameters entered in the
51500 operating program. The unit's
front panel also contains a 2 x 16
Liquid Crystal Display (LCD) that
provides operator prompts, test
results, and other information. The
51500 performs the following tele-
phone checks:

CONTINUITY: Verifies that the
tip to ring resistance is between
50 and 400 ohms.

INSULATION SAFETY: Checks for
leaking or arcing between the
case and any other parts of the
telephone.

TRANSMISSION: Measures the abil-
ity of the phone to transmit and
receive sound.

DIAL: Automatically checks both
rotary dial and pushbutton tone
dial phones.

RINGER: A multi-mode ring gener-
ator (private or multi-party)
activates the phone's ringer and
applies belltaps. Also checks
for leakage between the phone's
line connections.

CORD: Checks for continuity and
shorts in modular handset cords
and in 2~-, 4~ or 6-wire modular
line cords.

1.2 Equipment Description

1.2.1 The 51500 unit contains the
maln microprocessor-equipped circuit
board, an alpha-numeric display, and
'Pass,' 'Fail,' and 'Marginal' lamps
to provide diagnostic information to

51500
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the operator. Figures 1 and 2 show
the upper and lower panels as well as
the telephone interconnection points
on the 51500. (Refer to the 51500
Operator's Guide for operating in-
structions for the 51500 Telephone
Verification Set.)

1.2.2 The 51500 is equipped with the

" "artificial ear and mouth" (micro-

phone and speaker) used during the
TRANSMISSION test. The set also
contains modular sockets, a 4-prong
socket, and a fixture for attaching
modular wall phones for testing.

1.3 Warranty

Proctor and Associates Company war-
ranties its products to be free of
defects of material and workmanship
for a period of one year from date of -
shipment. All items for repair under
warranty are to be sent transporta-
tion prepaid to Redmond, Washington
after you have called Proctor and
Associates' Custamer Service Depart-
ment and received a Material Return
Authorization (MRA). The equipment
will be returned 'no charge' provid-
ing it has not been misused, install-
ed improperly, altered without
authorization, or accidentally

damaged.

1.4 51500 Spare Parts

The items listed in Table 1 on Page 2
are available from Proctor as re-
placeable parts. Refer to the
CLD-51500 in the drawings section of
this manual for the location of these
parts. Also, refer to the Mainten-
ance section of this manual for parts
replacement procedures.
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1.5 Ordering Information

To order spare parts or additional 51500 Telephone Verification Sets, use the
following address and telephone number:

Proctor & Associates Company
15050 N.E. 36th
Redmond, WA 98052
Telephone: 206/881-7000
Telex: 32-8882

Part Name Part Number
Main Circuit Board 51500-1

) Cord Test Card 515004
Telephone Input Card 51500~5
Wall Phone Socket Card 515007
Pass/Fail Card . 51500-8
Operating Program PROM (IC4) 840010
5-Volt Power Supply 460006
15-Volt Power Supply 460007
Acoustical Cup 590025
Case Leakage Cord Socket 240093
0.5A, Slow=-blow, MDL Fuse 310016
Case Leakage Verify Cord 500067-05
4-Prong Socket 240163

Table 1. 51500 Spare Parts.
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2. SPECIFICATIONS

The following specifications are standard on the 51500F2 unit.

2.1 Electrical

Operating Voltage: 105 to 125 volts ac, 57 to 63 Hz
(European Model): 210 to 250 volts ac, 50 Hz

2.2 Continuity Test

Checks for tip-ring resistance of 50 to 400 ohms for 'Pass'; if 25-50 or 400-800
ohms are measured, a 'Fail/Marginal' indication is given; if tip-ring resistance is
from O to 25 ohms or over 800 ohms, a 'Fail' indication is given.

Measurement Accuracy: +/-10%

2.3 Insulation Safety
Applies 1000 volts dc or 1500 volts dc (selectable by straps) from tip, ring, and

ground connected together to case. Fails test if leakage is greater than 50 micro-
amps ('Fail' 20-microamp parameter is strap-selectable).

Measurement Accuracy: +/-5%
2.4 Ringer
Applies 200 Vdc or 500 Vdc (selectable by straps) to ringer (51500F2 model is strap-
ped at 200 Vdc at factory). Fails test if leakage is greater than 20-microamps.
Measurement Accuracy: +/-5%

The ringer frequencies of the 51500 are listed in Table 2.

Ringer Ringer

Frequency Voltage Frequency Voltage
16 Hz 72 Vrms 40 H=z 83 Vrms
16.7 Hz 72 Vrms 42 Hz 83 Vrms
20 Hz 72 Vrms 50 Hz 89 Vrms
25 Hz 78 Vrms 54 Hz 89 Vrms
30 Hz 78 Vrms 60 Hz 94 Vrms
33.3 Hz 89 Vrms 66.7 Hz 94 Vrms

Table 2. R‘l.nger Specifications.

Connection: Tip-ring, tip-ground, or ring-ground.

Test Loop: 51500F2 strapped for 1600 ohms with three parallel ringers.

Ringing Duration: 2 seconds; Frequency Accuracy: +/-2%; Voltage Accuracy: +/-5%
Fifteen belltap pulses are applied to the ringer after the last ringing. (Belltap
wave form per EIA specification #5-1286.)
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2.5 Transmission

TRANSMIT 504 651 822 1078 1359 1736 2232 2841
'Fail Low' [X X X -36.5dBV |X X X X
'‘Marginal- ~36.5 to

Fail Low' [X X X -32dBV X X X X
'Pass Low' | -40 -40 -38 -32dBV |-34 =34 =35 =36.5
'Pass High'|-10.5 -10.5 -8.5 -8dBV X X -6.5 -8
'Marginal- -8 to

Fail High' (X X X —4dBV X X X X
'Fail High'|X X X -4dBV X X X X
RECEIVE 504 651 822 1078 1359 1736 2232 2841
'Fail Low' |X X X 74dB X X X X
"Marginal- 75.5 to

Fail Low' |X X X 74dB X X X X
'Pass Low' {75.5 75 75 75.5dB |73 72 69.5 68
'Pass High'|101.5 101 100.5 ‘99.5dB 101.5 102 100 29
"Marginal- 102 to

Fail High' [X X X 99.5dB |X X X X
'Fail High'|X X X 102dB X X X X

X = indicates 'skip'

NOTE: Ixi order to fail Transmit or Receive tests, the phone must be outside the

'Marginal Fail' limits at 1078 Hz.

Transmit Accuracy:

Receive Accuracy:

2.6 Rotary Dial

Speed:
Ratio:

Speed Accuracy:
Ratio Accuracy:

Table 3.

+/=2dB at 1078 Hz
+/-5dB at 504 Hz
+/~5dB at 2841 Hz

+/-2dB at 1078 Hz
+/=-3dB at 504 Hz
+/-6dB at 2841 Hz

Transmission Specifications.

8 to 11 PPS for 'Pass,' 7 to 12 PPS for 'Marginal'’
58 to 64% for 'Pass,' 56 to 66% for 'Marginal'
+/'0.05 PPS
+/-0.5% break -

I
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2.7 Tone Dial

2.,7.1 low Band

Frequency Limlts - 'Pass' within 1.5% off-center

'‘Marginal' from 1.5% to 2.5% off-center
'Fail' greater than 2.5% off-center

Ievel Limits

2.7.2

Short Loop (80mA)
'Fail' Low: Less than 0.184 Vrms Marginal' Low: 0.184 to 0.232 Vrms
'Pass': 0.232 to 0.816 Vrms '‘Marginal' High: 0.816 to 1.024 Vrms
'Fail' High: Greater than 1.024 Vrms ‘

Typical Loop SM%
'Fail' Low: Less than 0.2 ™S nal' low: 0.256 to 0.320 Vrms

'Pass': 0.320 to 0.952 Vrms 'Marginal' High: 0.952 to 1.184 Vrms
'Fail' High: Greater than 1.184 Vrms

Long Loop (20mA)
'Fail' Low: Less than 0.320 Vrms ‘Marginal' Low: 0.320 to 0.400 Vrms
'"Pass':  0.400 to 1.064 Vrms 'Marginal' High: 1.064 to 1.328 Vrms
'Fail' High: Greater than 1.328 Vrms

High Band

Frequency Limits - 'Pass' within 1.5% off-center

‘Marginal' from 1.5% to 2.5% off-center
'Fail' Greater than 2.5% off-center

level Limits

2.7.3

Short Loop (80mA)

'Fail' Low: Less than 0.232 Vrms 'Marginal' Low: 0.232 to 0.288 Vrms
'Pass’': 0.288 to 0.982 Vrms '"Marginal' High: 0.982 to 1.232 Vrms
'Fail' High: Greater than 1.232 Vrms

Typical Loop (40mA)
'Fail' Low: Less than 0.320 Vrms  'Marginal' ILow: 0.320 to 0.408 Vrms
'‘Pass': 0.408 to 1.136 Vrms '‘Marginal' High: 1.136 to 1.416 Vrms
'Fail' High: Greater than 1.416

Long Loop (20mA)
'Fail’' Iow: less than 0.400 Vrms 'Marginal®' low: 0.400 to 0.512 Vrms
'"Pass': 0.512 to 1.264 Vrms '‘Marginal' High: 1.264 to 1.584 Vrms
'Fail' High: Greater than 1.584 Vrms

Twist

'Fail' Low: Less than -2dB
'Marginal' Low: -2dB to 0dB
'Pass': 0OdB to +4dB

'Marginal' High: +4dB to +6dB
'Fail' High: Greater than +8dB
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3. INSTALLATION
3.1 General

The 51500 Telephone Verification Set
is delivered completely assembled
from the factory. The unit is ship-
ped in a container for protection
from excessive shocks and vibration.
If there is harm to the unit due to
parts breakage, water leakage, or
other accidental causes during tran-
sit, notify the carrier and file a
claim for the damage.

3.2 Shipping Kit

The equipment in the 51500 shipping
container should include the items
listed in Table 4. 1If any of the
items are missing, immediately con=-
tact Proctor and Associates at the
address and phone number in Paragraph
1.5. ‘

3.3 Equipment Set-Up

3.3.1 Once you've checked the con-
tents and condition of the 51500
shipping package, place the unit on a
flat, stable surface which will serve
as the work site. Make sure that the
51500 power switch is OFF.

3.3.2 Check that the fuse is in its
holder on the lower back panel. Push
the PRESS button on the holder, pull
the small door open, and remove the
fuse. The fuse should be a 0.5-amp
size. Reinsert the fuse.

3.3.3 Attach the power cord to the
three-pronged jack on the 51500 back
panel. Connect the other end to a
nearby ac wall outlet. The 51500 is
now ready for phone verification.

Description Proctor P/N Qty

Telephone Verification Set 51500 1

Power Cord (see Figure 3) 500046 1

*Case Leakage Cord 50006705 1
(see Figure 3)

51500 Operator's Guide 990307 1

51500 Installation & Maintenance | 990308 1
Manual , '

*Store this cord for use in Insulation Safety tests.

tions in Figure 3.

Table 4. Contents of Equipment in 51500 Shipping Kit.

Figure 3. 51500 Power Cord and Case Leakage Test Cord.

Also note the cord configura—

3
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