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SECTION ]
INSTRUCTIONS

OPERATING

PRELIMINARY"

e

‘a) The Model 123R must be connected to a proper

source of power as outlined under the Installation
Section.

Depress the red "ON" switch located in the upper
right corner of the front panel.
tube tester should be left on throughout the day,
assuring instant operation when desired.) The
instrument is now in a standby condition and pre-
pared to perform testing Operatlons as may be
called for by the card system.

TUBE TESTING

The green indicator lamp should be on before sta.rtmg |

tube testing.

a)

Select the card for the tube type to be tested.

b) Insert tube into socket indicated on card.

(Generally, the

Insert card in slot of card switch; push card until

- switch engages and black knob comes up.
Allow 10 to 15 seconds warmup for tube under test.

‘Observe short lamps under hood below meter. If
~any bulbs glow, tube is shorted. Replace tube,

NOTE

D1sregard any bulb glow that occurs after
No. 2 button has been released.

During any test, if the needle shows in the RED area

of the meter, replace the tube; if the needle shows in
the GREEN area the tube is O. K.

f)

Observe needle position on meter scale 1.

g) Push button 2 and read scale 2,

h) Push button 3 and read scale 3.
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SECTION i

GENERAL

The Model 123R is checked and cahbrated at the
factory prior to shipment. However, it should be
checked with its own test cards durmg installation
and at appropriate intervals thereafter to assure

proper operation,

- Special test cards are furmshed‘for use bjr mainten-

ance men or other authorized personnel in checking

the tester. These cards are contained in an envelope

inmde the back cover of this Instruction Manual.
Test card checkout procedure is as follows:

Turn tester on; allow 15 to 20 minutes warmup.

a) Insert card No. 1 in switch, Short lamps No.1 and

No. 5 should. glow. Press No. 2 button. Meter

- should read half scale. If reading is other than
half scale, adjust potentiometer No. 1, (See flgure
No. 2 for proper location of controls, )

b)_ Insert card No. 2. Short lamp No 1 should glow.

Press No. 2 button., Meter should read half scale,

If other readmg is obtamed adjust potentlometer
No. 2. -

c¢) Insert card No. 3. ‘Short lamp No. 1 should glow.

MAINTENANCE

Press No, 2 button. Adjust potentiometer No. 3 to
obtain half scale reading on meter,

d) Insert card No. 4 (150 V supply) Short lamp No. 1

should glow. Press No. 2 button and adjust poten-

tiometer No. 4 to obtain half scale readmg on the
meter -

e) ADJUSTMENT NO. 5 IS SET AND SEALED AT
THE FACTORY. NO. 5 CARD IS NOT FURNISHED,

f) Insert card No. 6. Press push button No. 2. The

meter should indicate zero. If reading is off zero,
ad]ust potentlometer No. 6 for correct 1nd1cat10n.

g) Insert card No. 7. Press push button No. 2. The

meter should indicate zero. Adjust potentiometer 3

No. 7 for correct indlcatlon

h) Ad]ustments No. 8, No. 9 and No. 10 are set and

sealed at the factory

If any of the above checks are not normal and cannot
- be adjusted properly, follow the Troubleshooting
Procedure. Should trouble still persist, contact the
factory, glvmg the nature of the trouble. Instructions
‘will then be given for either correcting the trouble or
‘returning the equlpment -




‘TROUBLESHOOTING PROCEDURE

sympTOM | ' e ' REMEDY

Replace 6X4 and 0A2 tubes.

Test 1 will not adjust
properly.

| Test 2 or 3 or 4 cannot
be adjusted  for mid-
scale reading.

Replace 6DQ6A, 6AUS and oU4GB. Be sure the plate cap 1is connected to 6DQ6A
and the cap lead is not touching either the body of the 6DQBA or the oU4GB. |

Check 1/4 amp fuse (see Service Note No. 4). Replace if necessary. If trouble |
persists, replace 1N1695 crystals, Hickok Part No. 3870-90. (See Service Note
No. 5), =+ . - ) |

No filament voltage to

- Tighten or re’placle_the_ 100 wattL light bulb.
tubes under test. - - | |

| Card does not actuate | First, check that the tester is turned on and card is being inserted properly, with

the card switch when |  printed side up.
| fully inserted. '

If trouble persists, TURN TESTER OFF. Move the card-slowly back and forth in
switch through last 1/4 inch of travel. An audible light "CLICK" of the micro- | -
switch should be heard. - L - L o -

It NO "CLICK" is heard, readjust the microswitch as follows:

“a) Pull the line plug from the 115V AC power source. ' .
-~ b) Remove the Phillips head screws on each side of the card switch cover.
' c) Lift the back of the cover, slide toward the front to clear the card guide and |

NOTE: The black reject knob must be down for cover to slide under the card guide.

d) Loosen slightly the two screws which secure the microswitch to its bracket at
the top of the card switch, Carefully position the microswitch until the card |
‘actuates it as indicated by the "CLICK". | -

e) Tighten thé mounting screws. .

f) Recheck the action with a card.

g) Plug tester into power source and turn on. , .

h) Check that card now properly actuates switch. | o -

NOTE: LINE VOLTAGE IS PRESENT ACROSS THE MICROSWITCH CONNECTIONS.

i) Be sure that the card releases easily when the reject knob is pushed. ‘If it does
not, the microswitch has been set in too close. Readjust slightly as described
above until proper operation is achieved. | ‘ - |

j) Replace card switch cover. -

k) Be ure to pull line plug when making these mechanical adjustments as noted

-

‘above,
| Card will not come Actuate switch with card and puéh fej ecﬁt"kntJb again, '
out of switch when If card still does not release, proceed as follows: |
‘rejected. . a) Pull the line plug from the 115V AC power source. Remove the Phillips head

screws on each side of the card switch cover. = | | |
b) Lift the back of the cover, slide toward the front to clear the card guide and lift |
off, ' ' _ - -
NOTE: The black reject knob must be down for cover to slide under the card guide.
¢) Inspect the tops of the contact pins as seen through the holes. One of these
- pins has moved up above its normal position through a hole in the card. -
d) - Using a small screw driver or other suitable tool, carefully push the pin down
until it clears the card. | | |
The card should now slide easily out of the switch,

Plug tester into power source and turn ON,

Reactivate the switch several times with the same card. . B
The card should be free to slide out each time the reject button is pushed.

When operation is normal, replace card switch cover.



e SERVICE NOTES

NOTE 1. POTENTIOMETER CALIBRATIONS - POTENTIOMETER NO. 8

PQTENTIOMETERS NO. 5 AND NO, 10 o This contrbl adjusts the cutout level of the high' sSen-
, - ' | | ' sitivity coil of the overload relav. It is ad;
Potentiometers No, 5 and No, 10 control the signal  follows: ' 4 e Ju'cf"t,Ed* oS
amplitude and signal voltage. To adjust proceed as B

follows: = -

a) Insert test card No. 4 in card switch. Place a
. S . | | short circuit from pin 3 to pin 6 on a ]
a) Connect the instrument _to the line througha variac - tube test socket. spee figurgNo zil gﬂ;ﬁ?ﬂ:ﬁ
set to 115 vo_lts. Turn mstrument on. . tiometer No. 8 until the overload relay Kkicks out
—~ when button No. 2 is pushed. |

_—— T e
.
n

r'!_

b) Insert 616 card in switch.

i = c) Connec? a high impedance, sensitive AC voltmeter
] , from pin 5 to pin 8 on any convenient one of the

‘tube test sockets. See figure No. 3.

- -~ capable of ACCURATE measurement of 0,22 volt.
HICKOK Model DMS-3200 Main Frame with a Mo-
del DP-130 AC Voltmeter Plug-In or equivalent is
recommended, - ' |
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W N g W (O . ~ This control adjusts short test sensitiv ity. The pro-
R S ™\ \ | cedure is as follows: ' '

—POTENTIOMETER NO."9  NEON LAMPS

|RESISTOR

Figure 3. Test Setup for Signal Amplitude
' and Voltage Calibrations

e aar
_______

s -
----
.
J e e

d) Check voltage regulation as follows: sl " s s R oy
While holding down button No. 2, vary the line ¢ . -SEEEErgpn - WL £ ' SSsgi

T,
Tuly

voltage from 105 to 125 volts. Note the reading N o ¥
105 and 125 should be the same. The signal volt- N e e e G
age at 115 should not vary'more than 1% from the

105 and 125 readings.

............
S e g
A e T T

I the circuit is not regulating in this manner, ad- 5 e i Ty
Just potentiometer No. 10 and rock the line voltage § A
~until the desired regulation is indicated on the o 4 B
voltmeter. The exact value of the signal voltage

during this r egula.tion adjustment is not critical,

.........

e) After the signal regulation is properly adjusted,
th? exact signal level of 0. 22 volts rms is set by - | B SO
adjusting potentiometer No. 5. : - -~ ' '
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~ SOCKET PINS 3 & 67

a) Turn tester on.
b) Irlsert 12BY7 card in card switch.

c) Connect_a 10 megohm resistor from pin 1 to pin 2
on any convenient tube test socket. Seefigure No, 9.

d) Adjust potentiometer No. 9 until neon short lamps
Lamp o will .

1 through 4 just flicker on and off.
not flicker.

e) Connect a 20 megohm resistor in place of the 10
megohm used above., All lamps should be com-
pletely out. If glow is observed repeat the last

- two steps.

NOTE 2. CHECKING B+ VOLTAGES

The regulated B+ voltages are normally checked on
the instrument by use of test cards No. 2 (50 volt

supply), No 3 (100 volt Supply) and. No. 4 (150 volt

supply)

If one or more of these tests does not give a midé
scale readmg on the panel voltmeter and the associ-
ated potentiometer cannot be ad]usted the source of

trouble may be 1solated as follows. See flgure 6.

MAIN FRAME AND
N PLUGWIN

F1gure 0. Checkmg B+ Voltages with Ji.xternal Voltmeter '

a) Connect an external voltmeter from pin 3 to pin 6

on one of the tube test sockets (any one of the test
- sockets may be used according to convenience).

b) If the external Voltmeter agrees with the panel

meter that the power supply cannot be adjusted,
‘then the trouble lies in the power supply itself,
Check power supply tubes and appropriate power
‘supply socket voltages. See Service Note 6,

¢) If the external meter shows the power supply to
be properly adjusted. while the panel meter shows

an appreciable error, then the trouble lies in the
meter or shunting System

~d) Use shunt resistor test cards to oheck metermg _.

system., See Service Note 8.

cards 6 and 7.
'1/4 amp fuse.

NOTE 3. TOLERANCES ON TESTS 6 AND 7

Test cards 6 and 7 are used to zero ba.lance the Gm

bridge circuit at high current levels and low current
levels, respectively., These controls require occa-
sional checking and adjustment to assure maximum
accuracy in Gm readings. However, a certain amount

of drift from zero is permissible W1thout introducing
apprema.ble errors.

During these calibration tests the meter has a high
sensitivity. On test No. 7 a drift of 10 meter divisions
irom zero 1s equivalent to 50 micromhos. This would

represent only a 1% error on a typical 5000 micromho
tube reading,

If very accurate readings are desired on the low Gm
tubes (500 to 1000 Gm) it would be advisable to check
the zero balance calibration just before the tests are
made. However, in general testing this procedure is
not necessary. |

‘In actual practice it is usually best to adjust these

controls in reverse order. In other words, check and

~adjust potentmmeter 7 first, then ad]ust potent1o-.
meter 6.

NOTE 4. FUSE PROTECTION FOR GM BRIDGE

‘A 1/4 amp fuse is mounted in a fuse holder mounted

next to potentiometer 6. See figure 4. This fuse
should be checked first in case of difficulty on test
If defective, replace with type 3AG,
DO NOT USE "SLO- BLO" type fuse.
NOTE 5 REPLACING 1N1695 DIODES

If it becomes necessary to replace the 1N1 695 diodes

“mounted on the printed wiring board the followmg
points should be kept in mind:

RUBBER HOLDER FOR SHORTS LAMP

© 0O

® ©

©

© ©

©)

®

f
g ; MATCHED SET
OF FOUR

IN1695

Figure 7 , Printed Wiring Board_"




x | | . Test

NC
NC
NC

- 145
L e S| - 145

NC
NC
NC

NC
NC

- 145
- 145
- 145

NG

50
50 - _
52 * 50 [215AC

NC
NC
'NC

HTR
HTR
‘HTR

HTR

HTR - o
HTR 103 101%
* | % T x
-4.2 -4.4{180 185/69 76
-2.1  £2.5]145 *150f 35 43*
5.5  -6.0 210 *195]100 140*

HTR
"HTR
HTR

-1.05.

145
145
145

HTR
HTR

HTR

HTR | 52
HTR | 102
HTR | 150

“170 *-133
+ 35 *+ 44|
+102  *+140|

-34 *27 1345 *340
+35 *43 | 345 *33S
+102 *140{345 *275

_-1 05 *12-', " HTR

{365AC *360 FIL
- 362AC *352| FIL
250AC *245 360AC *2001 FIL

FIL
"FIL
FIL

a9 250AC
29 250AC
09 *57 | 250AC *245

| ' ' .+*. Button 2 pressed
| | Flgure 8. Nominal Socket Voltages Durlng Tests 2 3 and 4

a) The four crystals supplied in the_ original equip- = ages should be read with a 20, 000 ohms/volt volt-
ment are matched units. Replacements should meter and are all referred to pin 1 of the OA2 socket
also be matched units. These are available under as zero potential for "Ground'. The chassis of this
chkok part No. 3870-90. | instrument is not electrical ground. Input voltage to

| the instrument should be 115 VAC, |

k.
.
el eyl ol b 15 A b

- b) When replacement is made the crystals must be
- physically mounted in the same manner as the NOTE- 1. OVERLOAD RELAY CHECKING AND
- ones that are removed. This arrangement is ADJUSTMENT ' -

shown on the Pr1nted Wiring Board component
layout. Figure 7. | E 1. Preliminary check_s.

c) Care should be taken not to overheat the crystal a) Determine that the relay coils are not open by

during the soldermg operation. It is suggested checking between terminals 1 and 3 for approxi-

~ that the lead wire be held with pliers between the mately 100 ohms resistance and terminals 2 and 3

crystal body and the point belng soldered. THIS IS for 0.5 ohms resistance. See figure 9. Terminals
VERY IMPORTANT. - _ . to be counted from top - down.

NOTE 6. POWER SUPPLY- TUBE SOCKET VOLTAGE | e -

The above chart (figure 8) indicates the nominal volt-
ages present on the pins of the power supply tubes
during checks with test cards 2, 3 and 4. These volt-
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R o e I b)) If e1t her winding is op en an ew T elay may be ob-
831;§ACTS tained from the factory, Hickok Part No. 18400- 6.

o - The mechanical and elec_trlcal ad]ustmen__ts' des-'-_
Figure 9. Relay in "Up" POSIthH - Contacts Open cribed below are intended to be performed without
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removing the relay from the instrument. The pro-
cedure is substantially the same to check a relay
outside the equipment, if desired. -

9. Mechanical Adjustment.

- a) With the relay up, check that the air gap is set to

. 006 inches by use of proper feeler gages. See
f1gure 9. Air gap can be reset by adjusting lower
screw '""B'. The glyptal sealing the adjusting

screw should be softened with thinner before re-
setting. The screw should be resealed with glyptal

after adjustm ent,

'b) With the relay in the down (engaged)'- positio‘n

check that the end of the lower screw "B'" is in
line with the inside edge of the armature. Any
required adjustment is accomplished with- the up-
per screw "A'. Soften glyptal with thinner before
adjustment and reseal with glypta,l after ad]ust-
ment as before. See figure 10. -

3, EleCtricel Adjustment.

a) Cennec-t alriemporary short circuit between the two

terminals as indicated in figure 11.
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Figure 11. Section of Chassis of Model 123R
b) Connect the line cord in series with a 0-5 amp AC
ammeter to a variable source of low voltage AC,
~ See figure 12. This source can be a variable
transformer in the primary of a step down trans-
~former. A fllament transformer is suitable for
~ this purpose.

VARIABLE

oV ~ AC.
TRANSFORMER

STEP-DOWN |}
TRANSFORMER |

. A SN '—'-*_'_'—'1
R i - S S -“-‘IJ
. R P _-_1

GROQUND NOT USED

F1gure 12 Schematlc of Test Hook up

- Card

c) Slowly increase the current to the tube tester by
raising the output voltage from the variable AC
‘source. The overload relay should ”klck out" be-
tween 3.0 and 3. 2 amps AC.

d) If the relay kicks out below 3. 0amps AC, increase

- the tension on the spring by turning lug "C", fig-

ure 13. Recheck and readjust spring tensmn until
relay kicks out within proper limits.

Figure 13. Overload Relay Ad]ustment

e) If the relay kicks out above 3. 2 amps AC, de-

‘crease tension on the spring by turning the lug

- until desired setting is reached.

-f) Be sure to lock spring ad]ustment with glyptal

after resetting.

NOTE 8. METER SHUNT TEST

Eight special meter shunt test cards are enclosed
- with this manual.
‘itate the location of possible defectivée meter shunt
resistors.

These cards are intended to facil-

Each card checks one meter shunt re-
sistor. The normal readings while pushing button 2
should be approximately mid-scale on the meter. Ii

the shunt resistor is open or shorted, the meter will

read toward zero or almost full scale and that re-
sistor should be replaced. Latest model instruments
have a 0-100 scale on the meter dial. A meter read-

ing between 45 and 55 with any of these cards is
satisfactory. The shunt resistor test cards are iden-
tified as A, B, C, D, E, F, G and H. Replacement

shunt re51st0rs may be obtamed from the factory
under the following code numbers which are listed in
their prOper relationship to their test card.

'Replacement .

Resistor
Code No.

* Ref.
Desig.

Test Resistor

Value

R207 1280 ohms +1% 18537-72

R208 640 ohms 1%  18537-171

R209 320 ohms +19% . 18537-70

R210 160 ohms +1%  18537-31

R211 80 ohms 1%  18537-69

R212 40 ohms +1%  18537-68

R213 20 ohms +1%  18673-207

R214 18673-205

o Qo m H Y o w >

10 ohms +1%

* Located as shown in figure 9.




REPLACEMENT PARTS LIST

| . Reference deS1gnatlons have been asmgned to 1dent1fy all parts used in the Model 123R. In ordering
‘ h parts refer to the current parts price list for this instrument Prices are subject to change without notice,
o o and the minimum billing charge is $3. 50. o

DESCRIPTION. '

3 ] REF.
s - DESIG. .

C108, C109
C201

C202

'C301 thru C306,

C401

| c402

c403
'CR401 thru

CR404
1.102, L103
1113

L.301 thru L305
- R103

| R114 thru R116

R131
R134

R136
R207

| R208

R209
R210

‘R211

R212
R213
R214
R401

R405

, CHOKE. power, 4 henrys at 100 mils

insulating sleeve

Same as C104

CAPACITOR: paper, 4y F, 600V, Astron, supplied in 2 lug can, Or
- Cornell Dubilier CP41- BlFF405K1 type TNAD-6040 '

CAPACITOR ~electrolytic, IOOOH
- insulating sleeve

Same as C104

, 40V, 1-3/8" x 3", supplied with

CAPACITOR: electrolytic, 1000y F, 6V, 1'" x 3", supplied with insulating
- sleeve : B |

Same as C104
CRYSTAL: (matched set of 4) 1N1695

LAMP: GE #47, 6-8V,
LAMP: GE #51, pilot

. 15 amp, aged

LAMP matched set of 5 NE2 neon , _
POTENTIOMETER 10, 000 ohms, 2 watt, wire wound Chlcago Telephone |

type 252

POTENTIOMETER 1 megohm 120%, 1/2 watt ca,rbon linear taper

Centralab Model 2, snap-in type

POTENTIOMETER: 50 ohms, 2 watt, wire wound, Chicago Telephone
type 252 ' -

POTENTIOMETER: 500 ohms, 2 watt, wire Wound Chlca.go Telephone

type 252
Same as R103

RESISTOR_: depomted carbon 1280 ohms il%, 1/2 watt

RESISTOR: deposited carbon, 640 ohms, 1%, 1/2 watt

| RESISTOR: deposited carbon, 320 ohms, :&1%,....1/2 watt o

RESISTOR: deposited carbon, 160 ohms, +1%, 1/2 watt
RESISTOR: deposited carbon, 80 ohms, il%, 1/2 watt
RESISTOR: deposited carbon, 40 ohms, +1%, 1/2 watt

' RESISTOR: _deposited carbon, 20 ohms, +1%, 1 watt

RESISTOR: deposuted carbon ' 10 ohms il%, 1 watt

POTENTIOMETF‘R 2 ohms, 2 watt ‘wire wound, Ch1cago Telephone

type 252

POTENTIOMETER 1000 ohms lmear taper 1/2 watt, Centralab
Model 2, snap-in type | L. _

C101 thru C103 _CAPACITOR electrolytlc 20-20-20- ZOHF 450V, 1- 3/8” X 3” ' 3085 77
R - supplied with insulating sleeve . '
’1 C104 | .CAPACITOR: 'ceramic, . 000y F, disc type, Centralab type DA-048-001A | - 3110-7
L | - (-0 +100%), Centralab Distributor Part No. DD501 .
b C105 'CAPACITOR;: plastic, tubular, 0. 25y F, 400V, Astron Blue Pomt or 3105-218
- General Instrument IMP | | . | e
A C106, C107 | CAPACITOR: electrolytic, 20-20,F, 450V, 1" x 3", supplied with | 3085-78

3105-226

3085-79

3085-80

12270-63
 12270-22
12272-1
16925-244

16925-289
16925-287
18537-72

18537-71
18537-70

18537-31

~ 18537-69

18537-68

3250-72
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