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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 100-637-101 
Issue 1, November, 1959 

AT&TCo Standard 

ELECTRON TUBE TEST SET 

MODEL KS-15874-Ll CARDMATIC TUBE TESTER 

DESCRIPTION AND OPERATION 

1. GENERAL 

1.01 This section provides information on the 
operation and maintenance of the Model 

KS-15874-Ll Cardmatic Tube Tester. 

1.02 The section consists of an instruction man­
ual prepared by the Hickok Electrical In­

strument Company, Cleveland, Ohio, for this tube 
tester. 

1.03 This tube tester is for general Bell System 
use. It performs dynamic tests on prac­

tically all small sized low power tubes of Western 
Electric Company or other manufacture. 

Attached: 
Instruction Manual for Model 
KS-1587 4-L 1 Cardmatic Tube Tester 

1.04 The test set is semi-automatic in operation. 
Testing of tubes is done by selecting and 

inserting a punched card that automatically pro­
grams the test conditions. 

1.05 Parts will be made available for a minimum 
period of five years after the manufacture 

of this equipment has been discontinued. Parts 
include all materials, charts, instructions, dia­
grams, accessories, etc., which have been fur­
nished in the standard model. 

1.06 The tube test set should be returned to the 
nearest Western Electric Company Dis­

tributing House for repairs more extensive than 
those covered in Part 6 of the instruction manual. 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. 
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1. GENERAL 

MODEL KS-15874-L 1 

CARDMATIC TUBE TESTER 

1.01 This book describes the KS-1587 4-Ll Electron Tube Tester and gives the methods for 
operating and maintaining the set. A separate card case, which is part of the tester equipment, is also 
described. 

1.02 This tube tester is for general Bell System use. It is capable of testing practically all small 
sized, low power tubes of Western Electric Company or other manufacture. 

1.03 The set is manufactured by The Hickok Electrical Instrument Company, 10514 Dupont 
Avenue, Cleveland 8, Ohio. 

1.04 The set is semi-automatic in operation. Testing of tubes is done by selecting and inserting 
a punched card which automatically programs test conditions. This is in lieu of roll charts and manual 
selectors which were used on previous testers. 

1.05 Dynamic tests are performed under conditions which are as close as possible to the oper­
ating condition of the tube rather than a common operating point as was formerly done. 

- 1 -
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2. DESCRIPTION 

A. General 

2.01 The KS-1587 4-Ll Tester is self-contained in a portable aluminum carrying case with removable 
cover. The outside dimensions of the case are approximately 19½ inches wide by 9½ inches high by 
16½ inches deep. The weight is about 42 pounds. 

2.02 In the test set case there is a compartment which contains program cards for testing West­
ern Electric tubes. 

2.03 The cover of the tester case contains brackets for storing an instruction book, power cord 
and a calibration cell for checking the meter and short test. 

2.04 A separate case having the same dimensions and construction as the main tester case is pro­
vided to store program cards. It contains approximately 1000 cards for testing common commercial 
tubes, also a group of calibration cards and 50 blank cards. Space is available for 1500 additional 
cards. A punch for making new cards is stored in the cover of this case. 

B. Description of Front Panel 

2.05 The front panel is shown in Figure 3. The largest feature is the card switch which has 
a receptacle for receiving the program cards. When a pre-punched card is fully inserted into the switch 
it actuates a micro-switch which in turn actuates a solenoid to move the card switch contacts to com­
plete the · circuit. When the card switch actuates, the large knob at the left of it pops up. This PUSH 
TO REJECT CARD knob must be pressed to open the switch contacts and release the card. The card 
switch actuates only when a card is in the proper position and operates on the principle that absence 
of a hole in the card makes a contact. 

2.06 The meter contains four scales. The upper scale is graduated from O to 100 for direct 
numerical readings. The three lower scales numbered 1, 2 and 3 are read for LEAKAGE, QUALITY 
and GAS respectively. Each numbered scale contains green and red areas marked GOOD and RE­
PLACE. 

2.07 Inside the small hood, directly in front of the meter, are five neon lamps which indicate 
shorts between elements. 

2.08 A push button, marked 2, is used for transconductance em1ss10n and other quality tests 
which are described later. In general when this button is pressed, results are read on scale 2 of the 
meter. 

2.09 Another button, marked 3, is used for making grid current measurements which result 
when gas is present in the tube vacuum. Results of this test are read on scale 3 of the meter. This button 
is interlocked with button 2. 

2.10 A button marked 4 is used for tests of dual tubes in which both halves are alike. A neon lamp 
lights when button 4 is to be used. 

2.11 Eleven sockets which will take all common tubes plus pin straighteners for the 7 and 9 pin 
miniature tubes are on the panel. 

2.12 The set is protected by an overload relay. There is an ON switch and an OFF switch that 
actuate the relay. A PILOT light appears next to these switches. 

2.13 In the area above the OFF switch there are three fuses and lamps to indicate when they 
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have blown. These fuses protect portions of the circuit which do not go through the protective relay. 

2.14 Brief operating instructions also appear on the front panel. 

Push To Read Fi I amen! 
Standardization On Meter·-- - -f-•i.._ 

Push To Read Auxiliary B + 
On Meter ---- --t 

Push To Disconnect Grid Signal 

Figure 4. Auxiliary Compartment 

C. Auxiliary Compartment 

rtrfl r- - Fi lament Standardization 
Adjustment 

.r1-H - - Fi lament Standardization 
Cali brat ion 

Positive { 
Negative Bias Calibration 

(Under Cap) 

Main B + Calibration 
( Under Cap) 

High Current 
Gm Bridge 
Balance 

low Current 

Regu lotion 
(Under Cap) 
Amplitude 

(Under Cap) 

{
Signal Voltage 

Calibration 

2.15 A hinged panel covers a group of auxiliary controls which are used for special tests and 
for calibration of the set. 

2.16 Two of these controls marked SIGNAL CAL. are used with special test cards for adjusting 
the REGULATION and AMPLITUDE of the signal voltage. 

2.17 A push button marked CATH ACT is used for making cathode activity tests. When this 
button is pressed the filament voltage is reduced 10 percent. Results of the test are read as a change 
in reading on the numerical meter scale, As a warning to the operator, when the CATH ACT button 
is pressed, a lamp on the main panel is lighted. 

2.18 A push button and two potentiometers are used for balancing the Gm bridge circuit under 
actual tube operating current for any Gm test. When the button is pressed it removes the grid signal 
and allows a zero balance to be made with one potentiometer or the other depending on whether the 
the tube under test is passing HI or LO plate current. A lamp on the main panel is lighted when this 
adjustment is being made. 

2.19 A button labeled SENSITIVE GRID SHORTS is used for checking grid to cathode shorts 
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at a sensitivity much higher than the normal tests. The results of this test are observed on the short 
test lamps. 

2.20 Certain special tests required the use of a continuously adjustable auxiliary power supply. 
By pressing the PUSH TO READ button the meter is used to monitor the voltage of the auxiliary 
power supply. This voltage may be adjusted by the use of the potentiometer labeled AUX B l ADJ. 

2.21 The rest of the potentiometer controls, marked MAIN B + CAL, BIAS CAL NEG. BIAS 
CAL POS, FILAMENT STD CAL, METER CAL, SHORT TEST CAL, HI SENS, SHORT TEST 
CAL LO SENS, are calibration controls and are adjusted by the use of special calibration cards and 
a calibration cell, as covered in the section on routine calibration and also the maintenance section of 
this book. 

2.22 The line voltage to the tester may vary over a wide range. All circuits in the tester are elec­
tronically regulated except the filament supply. To correct for this, a button is pressed and the FILA­
MENT STD ADJ switch is rotated until the meter reads midscale. 

D. Program Cards 

2.23 The circuitry in the tester which is to be utilized is selected by a pre-punched card. These 
cards are made of a tough vinyl plastic material. 

2.24 The card switch in the tester has 186 single pole single throw switches. These are arranged 
in 17 rows with 11 switches in each row. The vinyl card is used to push the switches closed and there­
fore the absence of a hole in the card is required to actuate a switch. 

2.25 The tube numbers are printed in color on the tabs of the cards. For convenience in the 
filing system the tube number is also printed at the edge of the card. 

2.26 The cards are arranged in alpha-numerical order in both the tester compartment and the 
separate card carrying case. A special card is provided to be used as a marker when a card is removed 
for use. 

2.27 A pack of calibration cards is supplied for use in routine calibration of this equipment. 
Another pack of cards is included for use in trouble shooting and complete calibration. 

2.28 A pack of printed blank cards and a hand punch are provided so that additional tube test 
cards may be punched as new tubes are developed. Torn, broken or unserviceable cards may be replaced 
or duplicated with the hand punch and blank cards. 

- 5 -
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3. CALIBRATION 

3.01 General. The tester is equipped with self-calibrating features which include calibration con­
trols located in the auxiliary control compartment and corresponding calibration code cards. The 
calibration procedmes are divided into two parts, Routine Calibration, listed below, and Complete 
Calibration. listed in the l\Iaintenance Section. 

3.02 Routine Calibration is quickly performed using the proper calibration cards and does not 
require external test equipment. It should be performed upon initial installation, after the first week 
of operation, and at least once a month thereafter. 

3.03 Complete Calibration is also performed with the use of special calibration cards, however, 
additional test equipment is required for some of the checks. 

3.0.J The complete calibration may be performed at the time of installation, (in addition to Routine 
Calibration noted above), and should be checked at least twice a year and whenever trouble is suspected 
or maintenance work has been performed. 

3.05 Routine Calibration Procedl!l'e. 

a. Turn tester on and allow it to ,rnrm up for 15 minutes. Check that the meter is read­
ing zero. If necessary, re-adjust the mechanical zero adjust so that the needle knife-edge 
rests over the zero line. 

b. Select the Routine Calibration card:.;, 1 through 10, from the Card Storage case. 

3.06 Meter Check. 

a. Insert calibration card 1, METER, into the switch. Plug the calibration cell into the 
octal test socket, see Figure 3. (The calibration cell is normally stored in the cover of 
the tube tester.) The left short lamp will glow. 

b. Press button 2 for check of meter microamp cal. The meter should read within ± 1 scale 
division of the figl!l'e written in the top blank on the calibration cell cover. If the reading 
is out of tolerance the meter :c-houkl be checked against a meter standard for 50,u amp 
indication at mid-scale. If the enor is :significant, the meter should be repaired or re­
placed. 

c. Hold down button 2 and press button 4 to check meter millivolt sensitivity. The meter 
should read within 1 scale diYision of the figure written in the bottom blank on the 
calibrntion cell cowr. If the reading is out of tolerance, adjust the "l\IETER CAL" 
control fo1· proper reading. 

NOTE: Routine Calibration Controls are located in the auxiliary control compartment. 
If the contrnl ha:c-a protecti,·e cap, its setting should be rechecked after the cap is 
replaced. 

3.07 Short Te:c-t Sensitivities. 

DURING THE FOLLOWING FOl'R TESTS (CARDS 2 THRU 5) LEAVE THE CALI­
BRATING CELL IN THE OCTAL SOCKET. DO NOT PRESS ANY BUTTONS. 

a. Insert Calibration Card 2, SHORTS 2 l\rEG NO-GO. Ol>sene that no short lamps are 
lighted. If any lamp:.; are glowing adjust "LO SENS" short test control to just extinguish 
all lamps. 

- 6 -
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Calibration Gel I 
Meter And Short 
Test Sensitivities- -tt-

Push Button N~ 2 

Figure 5. ::\Ieter Sensitivity 

Short Test 

---.rr------ Sh art Te st 
Lo Sens. Co I. 

Meter Cal. 
Mi 11 ivo Its 

b. Insert Card 3, SHORTS l l\I EG GO. The left four , lamp s shoul:I glow. If they are 
not glowing re-adjust the "LO SE.\' S" control until they gl ow with Card 3 and are 
extinguished with Card 2, as listed above. 

c. Insert Card 4, SHORT 20 l'vIEG NO-GO. Press SE.\'SITIVE GRID SHORTS BUTTON. 
No short lamps should glow. If an.v are lighted adjust the "HI SENS" control. 

d. Insert Card 5, SHORT 10 MEG GO. Pr ess SENSITIVE GRID SHORTS BUTTON. The 
number 4 lamp only (counting left to right) should glow. 
NOTE: The Lamp may flicker or glow dimly as compared to th1) "LO SENS" short 
indication. If the numb er 11 lamp is not glowing re-adju st the "HI SENS" control 
until it glows with card S ancl is ext ingui s hed with care! 4, as befo ,·e. REMOVE CALI­
BRATION CE LL FROM OCTAL SOCKET. 

3.08 Bias Calibration. 

a . Insert Card 6, FIXED BIAS CAL NEG. No short lamps should glow. Press button 2. 
Meter should read half sca le . If reading is other than half sca le, adjust "BIAS CAL 
NEG" control for proper indication. 

b. Insert Card 7, FIXED BIAS CAL POS. Short lamps 1 and 2 should glow . Press button 
2. Meter should read half scale. If another reading is obtained, adjust "BIAS CAL POS" 
control. 

- 7 -
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3.09 Main B+ Power Supply Calibration. 

a. Insert Card 8, MAIN B PLUS CAL. Short Lamps 1, 2, 3, and 5 should glow. Press 
b~tton 2. The meter should read half scale. If meter reading is not proper, adjust MAIN 
B+ CAL for correct indication. 

3.10 Gm Bridge Balance. 
Check that the white dots on the Gm BAL HI lb and LO lb knobs are in line with the asso­
ciated dots labeled NOM (Nominal) on the panel. 

a. Insert Card 9, GM BAL LOW IB .. Press button 2. Meter should read zero ± 3 scale 
divisions. If the reading is out of tolerance the LO lb control may be adjusted for a 
zero reading and the knob re-set on the control shaft to properly align the dots. 
NOTE: The balance adjustments are somewhat subject to temperature variation and 
the tester should be completely warmed up prior to these adjustments. 

b. Insert Card 10, GM BAL HI IB. Press button 2. The meter should read zero ~l~ 3 scaie 
divisions. If the reading is out of tolerance the HI lb control may be adjusted in manner 
noted for LO lb above. 

- 8 -
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4. OPERATION 

A. Normal 

4.01 Before operating this set the calibration procedure, as outlined in 3.0 should be followed. 

4.02 The tester is equipped with a three-conductor power cord, one wire of which is chassis 
ground. It should be plugged into a 105 to 120 volt 60 cycle outlet having a building ground. 

4.03 Open the auxiliary compartment trap door and check for the following to be in the NOM 
position: 

FILAMENT STD. ADJ. knob. 
Gm BAL - 2 knobs. GRID SIG. button should be up, no red light at GRID SIGNAL OFF lamp. 

CATH ACT - Button up and no red li.1rht at CATHODE ACTIVITY TEST lamp. 
All other controls in this compartment should be left as is. 

4.04 Turn on the tester and allow it to warm up for 5 or 10 minutes. This tester may be left on 
for extended periods without harm. Some heat will be noted from the ventilated section at the rear 
but this is normal. 

4.05 Press PUSH TO REJECT CARD knob down until it locks and remove the non-test card 
.from the switch. This card is used to keep the switch pins in place during the shipment and should be 
inserted before transporting the tester. 

4.06 Plug the tube to be tested into its proper socket. Pin straighteners are supplied for use on 
7 and 9 pin miniature tubes and should be used before these tubes are plugged in. 

4.07 The tester is shipped with cards for Western Electric tubes in its case. Cards for commer­
cial tubes are in the separate case. It is important that cards be kept in their proper order. A yellow 
plastic flag is provided to be used as a bookmark when cards are removed. It is expected that different 
locations may want to add more markers to separate card groups or to intermix Western and com­
mercial cards in the tester case. However, this should be done with care so that other operators will 
not be confused. Probably it would be best to use the tester a few months before any refiling is done . 

4.08 Select the proper card ( or cards) for the tube to be tested. Insert it into the slot in the 
card switch until the PUSH TO REJECT CARD knob pops up. 

NOTE: The card will operate the tester only when it is inserted properly. This is when the 
printing is up and toward the operator. A blank card will not operate the set. Never put 
paper or other objects into the card switch as they may jam the switch contacts. 

The tube is now being tested for shorts and leakage between heater and cathode. If there are no 
shorts lamps will not light. If two or more elements are shorted together the lamp or lamps between 
these elements will not light but the others will. The abbreviations for the tube elements are located 
on the panel just below the short test hood so that the neon lamps are between them, making it possible 
to determine what elements are shorted. For example, if all the lamps were lighted except the right 
hand one it would indicate a grid to cathode short. Heater to cathode shorts are indicated as leakage 
currents on the number 1 meter scale. If the meter reads above the green area the tube should be re­
placed. A direct heater to cathode short would cause the meter to go full scale. 

4.09 The tube is now ready for the QUALITY test. This may be for trans-conductance, emis­
sion, plate current, voltage drop, etc., depending on the type of tube being tested. Push the number 2 
button and read the number 2 meter scale which tells whether or not the tube is good. The actual Gm 
or milliampere reading can be interpreted with the aid of the TUBE TEST CONDITIONS booklet 
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which is shipped with the tester. When the number 2 button Is pressed the numerical meter scale may 
be read as a percentage of full scale. By referring to the booklet for the full scale reading the actual 
Gm can be determined. For example, if a tube read 70 and the booklet listed its full scale reading as 
6800 umhos, the actual reading would be 70 1

/; of 6800 or 4760 umhos. Of course the reading for rec­
tifiers and diodes would be interpreted in milliamperes instead of micromhos. 

4.10 The tube may be checked for gas by pressing the number 3 button .and reading the number 
3 meter scale. The number 2 button also goes down when 3 is pressed. 

4.11 If a tube such as a dual diode or dual triode which has two identical sections is being tested, 
the neon lamp next to the number 4 button will light. This lamp tells the operator that he may check 
both sections with one card. To do this the operator checks the tube for shorts, leakage, quality and 
gas which takes care of one section. He then holds down button 4 and repeats the checks for shorts, 
leakage, quality and gas on the second section. 

4.12 Some tubes require more than one card. For example, a tube having dual diode sections and 
a triode section would have two cards, one for the triode and one to be used with button 4 for checking 
the diodes. If the two diode sections were not alike the tube would take three cards and the lamp by 
button 4 would not light. Some tubes have more than one card so that special tests may be made. Com­
mercial voltage regulator tubes have four cards. The first card is an instruction card. The second card 
is for the dark current test or the point just below firing when the tube is at the maximum leakage 
point. Button 2 is pressed for this test but leakage is still read on the number 1 meter scale. Card 3 is 
the low current test. It flows minimum current through the tube and measures the voltage. Card 4 
is the high current test. It flows maximum current through the tube and measures the voltage. The 
difference between the readings with cards 3 and 4 indicates the regulation ability of the tube. The 
closer the readings the better. 

B. Auxiliary Tests 

4.13 As seen from the foregoing paragraphs the normal testing procedure is extremely simple. 
All that is necessary is to insert the card, check shorts and leakage and then press two buttons and 
take readings. However, there are other tests which can be made. Controls for these are located in 
the auxiliary compartment. This compartment has been described in paragraphs 2 and 3 in detail. For 
testing tubes the only controls used are the five push buttons and the four knobs associated with them. 
Actually two of these (FILAMENT STD. ADJ. and Gm BAL.) are not really tests but are controls 
to obtain more accurate test results. 

4.14 The FILAMENT STD. ADJ. controls the primary side of the filament transformer. It is 
used to compensate for variations in line voltage and for variations caused by tubes having large fila­
ment currents. For all tubes the white dot on the knob may be aligned with the dot labelled NOM. 
and left there. However, when the operator wishes to obtain very accurate tests the filament voltage 
may be standardized for every tube. To do this the PUSH TO READ button is held down and the knob 
is rotated until the meter reads as close to 50 as possible. When the operator has finished testing tubes, 
he should restore the knob to NOM. 

4.15 The complete adjustment of the Gm bridge balancing controls is deseF-ibed in 3.0. To 
obtain the most accurate results, the balance should be checked every time a tube is tested for Gm. 

To do this press button 2 and the GRID SIG. button. The GRID SIGNAL OFF lamp on the tester 
panel will light. Adjust LO lb or HI lb knob until the meter reads as near zero as possible. Most tubes 
require the adjustment of the LO lb knob, however, tubes that draw heavy plate current require the 
adjustment of the HI lb knob. After completing the check, store the GRID SIG. button to normal by 
pressing any other button in the auxiliary compartment. When the operator is finished testing he 
should return both balance knobs to their NOM. positions. 

4.16 The cathode activity test is used as an indication of the amount of m,eful life remaining 
in the tube. By reducing the filament voltage ten percent and allowing the cathode to cool off slightly 
the ability of the cathode as an emitter of electrons can be estimated. This test is made in conj unction 
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with the normal quality test . After the tube has warmed up button 2 is pressed and the test meter is 
read on scale 2; also the numerical reading on the 0-100 scale is noted. The CATH. ACT. button is 
then locked down. A red light on the tester panel comes on . After a wait o:f about 1½ minutes button 
2 is again pressed and the reading taken on the numerical scale. The tube should be rejected if this 
reading differs from the normal reading by more than 10 percent or if the reading drops into the red 
area on scale 2. After this test the button should be restored to normal by pressing any other push 
button in the auxiliary compartment. 

4.17 It is often desirable to check tubes for shorts between grid and cathode at a sensitivity 
greater than normal. This is especially true for tubes used in oscilloscopes and television sets. To make 
this check merely press the SENSITIVE GRID SHORTS button and note carefully if any of the 
shorts lamps light . 

4.18 The remaining control in the auxiliary compartment is the auxiliary B+ adjustment. This 
control varies the voltage of the auxiliary regulated supply. This supply is only used on special test 
cards such as for Western Electric cold cathode and voltage regulator tubes. 

- 11 -
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Transfer Test Data 
To Blank Card And 

Mark An "X" On Holes 
NOT To Be Punched----.J 

Center Each Unmarked 
Circle Exactly In Die 
Hole Before Punching. 

Figure 6. Punching New or Replacement Tube Test Code Cards 

C. Hand Punch Card System 

4.19 The Hickok hand punch card system consists of fifty printed blank cards, and one steel 
hand punch. Additional card s may be ordered under the Hick ok Part No. 3122-80. 

4.20 Preparation of Card s : The Hickok CARDMATI C switch is designed so the unpunched areas 
in a test card close contacts. Therefore, all the circle s are punch ed in the card except the ones that 
close circuit switches. 

a. Transfer the test data to the blank card and mark an "X" on the holes not to be punched . 

b. A convenient way to locate the correct circle s on th e card is to find the desired lettered row 
and mark the circles that are not to be punched in that lettered row. 

4.21 Punching the Card: 

a. Locate the unmarked circle exactly in th e die hole of the hand punch and punch the hole. 

4.22 Replacing Broken Cards: 

a. Place th e parts of the broken card over a blank card and mark the h o les t o be punched. 

b. Center the marked circles in the die hole of the hand punch and punch the holes. 
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5. CIRCUIT 

A. Circuit Theory 

5.01 Previous testers have checked tubes with circuits which were fixed in nature. When a tube 
having characteristics different from any other was developed it was necessary to test it on a com­
promise type circuit. In the KS-15874 Tester an effort has been made to include enough separate circuits 
s0 that by interconnecting them, nearly any .tube may be tested for nearly any condition. The feature 
which makes this possible is the card switch with its 186 contacts. This switch may be thought of as 
a group of patch cords to interconnect a group of laboratory components. This group of components 
contains the following: 

1. 1 % R box - high current 
2. ¼.% meter 
3. 1 <;'c meter shunt system 
4. Black box - direct reading Gm 
5. Fixed bias supply - 1 % 
6. Regulated. B+ supplies 
7. AC supplies 
8. Decade filament supplies 
9. Regulated signal 

10. A group of capacitors 

5.02 The card switch connects these components in nearly any configuration rather than follow­
ing a fixed circuit pattern. Its functions are mainly as follows: 

It applies the properly established voltages to the various pins of the tube sockets. 
It chooses a high wattage decade resistance from 0 to 70,000 ohms, in 10 ohm steps. 
It places certain fixed capacitors into the desired point in the circuits. 
It puts the Gm bridge into the p1·oper point of the circuit. 
It connects the regulated signal of 222 millivolts. 
It chooses half-scale meter shunts capable of resolving at mid-scale, Gm's of 250 to 13,000 mic­

romhos in 50 micromho steps; 250 to 64,000 micromhos in 250 micromho steps; currents 
from 50 to 2600 microamps in 10 microamp steps; and from 1 to 255 milliamps in one milli­
amp steps; or voltages from 5 to 260 volts in one volt steps. 

It places the meter and its shunts in the proper point of the test circui,t. 
It applies a high current, 500 volts AC supply, to the proper point of the test circuit. 
It applies a regulated DC supply to the proper point in the circuit and selects its voltage from 10 

to 250 volts in 10 volt steps. 
It applies a high current, 500 volts AC supply, to the proper point of the test circuit. 
It applies a regulated DC supply to the proper point in the circuit and selects its voltage from 10 

to 250 volts in 10 volt steps. 
It controls a decade fixed bias supply for bias voltages from 0 to 100 volts in 0.1 volt steps. 
It chooses a decade filament voltage from 0 to 119.9 volts in 0.1 volt steps. 

5.03 In this tester an effort has been made to test tubes under typical operating conditions and 
values recommended by tube handbooks. Instead of only Gm and emission tests being used, variations 
have been added to compliment them. Some examples of how the circuit selection system is used in 
testing various types of tubes are as follows: 

5.04 The amplifying type tubes, which are those having control grids, are tested for Gm. Most 
of these are in the triode and pentode groups. Triodes are usually operated in either a fixed bias or 
self-bias circuit. Figure 7 illustrates that for triode fixed bias types the cathode is ground. The nega­
tive bias plus a small ac signal is added and applied to the grid. The plate of the tube is connected to 
one end of the Gm bridge circuit with the regulated DC or B+ connected to the other end. This cir-
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cuit is set up by the card in the card switch and by pressing button 2 it is energized for the test. 

Figure 7 shows that the triode self bias test resembles the fixed bias test except that the cathode is 
grounded through the biasing resistance which is shunted by a capacitor. 

5.05 By referring to Figure 7 it is noted that pentodes are tested the same as triodes except for 
the addition of the screen and suppressor grids. In both cases the screen voltage is connected just be­
fore entering the Gm circuit. In fixed bias operation the suppressor grid is grounded directly while in 
the self bias case it is connected to the cathode. 

5.06 Figure 8 shows a two-control grid type of heptode. In testing this tube the bias voltage is 
applied to each control grid but the signal is only applied to one at a time, which then makes a 

measurement of the respective grid to plate Gm. Two test cards are necessary for this type of tube. 

5.07 Power pentodes used in pulse applications are given a normal Gm test but in addition receive 
a second test which is referred to as a "knee" test. In order to produce the necessary pulse power the 
place current of these pentodes mu st sweep from near cut-off to full saturation at the knee of the plate 
current-plate voltage curves. The Gm test is important but the knee test is necessary for a complete 
check. The "knee" test circuit is shown in Figure 8. 

5.08 Figure 8 shows two special tests that are made for triodes intended for computer applica­
tion. In addition to the normal Gm test these tubes are normally tested for zero bias plate current 
(ON test) and for high bias plate current (OFF tests). Since these tubes are intended for multi­
vibrator application it has been found necessary to make the se tests to assure proper operation. 

5.09 DC Filament Tubes. Certain battery-operated tubes have directly heated or filamentary 
cathodes. These are tested the sam e as triodes or pentodes except in certain cases de from the full 
wave silicon rectifier bridge is appli ed to the filament of the tube. Should shorts occur in this type of 
tube, the mete r will deflect to th e left und er the leakage test. Thi s can be di sregarded as the shorts lamps 
will actually show the defect. 

5.10 Diode type tubes are te sted \\"ith several differ ent circuits depending on the type of diode 
tested. In the full wave rectifier circuit shown in figure 9, the 250 volt center tapped ac is applied directly 
across th e plates of the tube. A load resistance with filter capacitor is connected to the cathode of the 
tube. Th e output current is measured by the meter being connected as a de milliammet er. The load re­
sistor is adjusted so that the average indicated current or emission will be for the handbook condition. 

5.11 The second rectifier test is for half-wave tubes in which the load resistance is adjusted 
111 serie s \\"ith the milliammeter without the filter capacitor . The circuit for this tes t is shown in fig­
ure !)_ 

5.l2 High voltage type rectifiers are tested on a circuit similar to that shown. High voltage ac 
is applied from the plate to the cathode in series with a load re sistance and its filter capacitor and 
then through the de milliammeter . A low voltage across the tube would reveal its emission characteris­
tics but by using the load capacitor it is possible to develop approximately 1200 volts peak inverse 
which will show arcing conditions. 

5.13 A high voltage diode may he checked for emission by the circuit shown in figure 9. The 
regulated power supply is connected directly across the tube and the current is metered through the 
tube. Th e reject value for this type of tube is fairly low and since the reject point is midscale on the 
mete1· most tube s will read near full scale. 

5.14 Another type of emhsicJ11 circuit as shown in figure 9 is mainly for use in testing high­
permeance detector diodes. Ten volts de is applied acros s the tube with the milliammeter in series. 
This type of tube is rated for about 60 MA and is rejected at about 25'; of this figure. Low permeance 
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diodes are tested the same way except it is necessary to use a higher impedance l0V supply. Low 
permeance tubes are rated about 2 MA with a reject point of about 0.3 MA. 

5.15 Voltage regulator tubes are checked for continuity, leakage, voltage drop at low current 
and volt drop at high current. The regulator tubes are tested by using four cards, one of which is an 
instruction card that is not inserted into the tester. The number 2 card measures leakage as shown in 
Figure 10. 

The tube jumpers are connected together and the voltage is applied across the tube in series with 
the meter. The reject point for these tubes is 10';,., of full scale. Card 3 is for measuring the voltage 
drop across the tube at low current while card 4 measures the drop at high current. The difference 
between the meter readings using these two cards is the regulating ability of the tube. The nearer to 
zero the difference the better the regulation . The number 1 card has test information to guide the 
operator in judging test results. Typical VR test circuits are shown in Figure 10. The shorts test lamps 
are used to check jumper continuity. The left lamp will glow on cards 3 and 4 indicating a plate to 
cathode short. Should a tube have discontinuity no reading will be obtained on the tester meter when 
button 2 is pressed. Normally a good tube will read half scale on the meter. 

5.16 Short Test. When a tube is inserted in~o the set for test, it is immediately subjected to 
a gradient type of DC voltage as illustrated in Figure 11. This voltage gradient is adjusted so that 
all five neon lamps are extinguished unless a resistive path exists across them. The voltage gradient 
appears across a series of relaxation oscillator circuits, composed of a capacitor and resistor connected 
to each lamp and tube element. The short resistance determines the charging rate of the capacitor. 
The capacitor charges to the lamp starting voltage then discharges through the lamp. The cycle then 
repeats. The circuit is thus set up so that the lamps will flash intermittently for a high resistance and 
glow steadily for a low resistance short. The five neon lamps simultaneously indicate shorts between 
plate, suppressor, screen, grid and cathode. The DC voltage is polarized in such a way that if the tube 
exhibits grid emission the lamps will also flash. The sensitivity of the shorts test circuit is 1 megohm 
indication and 2 megohms no indication. A separate pushbutton in the auxiliary compartment is used 
to check critical grid-to-cathode shorts at a sensitivity of 10 megohms go and 20 megohms no-go. 

5.17 Leakage Test. This test is made by placing a microammeter in series with the heater and 
cathode. A sytem of shunts is available so that the reject point can be set up individually for the vari­
ous types of tubes. The tester meter scale has definite reject point but actual current may be as low 
as 10 microamperes or as high as 150 microamperes depending on the type of tube. By using this 
system nearly any handbook c.ondition can be duplicated. The amount of leakage tolerable is of course 
dependent on the application. As an example, a tube used in a cathode follower circuit with high 
cathode resistance may have to be rejected with aR little as 10 microamperes of cathode to filament 
leakage. On the other hand a direct cathode to filament short in a tube used in a grounded cathode 
circuit may be insufficient cause for rejection. 

5.18 Gas Test. Button 3 is used to test the tube for grid current due to gas. PreRsing button 3 
also actuateR the button 2 through an interlock which operates the tube under normal bias and plate 
current conditions. If gas ions are present in the vacuum they will migrate to the negative grid and 
cause a current to flow which is read on the number 3 scale of the meter. The allowable grid current, 
due to gas, ranges from .5 to 3 microamps depending on the tube type. Of course, tubes having no 
grids cannot be tested for gas in this manner . In all of the tube tests a zero bias grid voltage is avoided 
because it would cause the meter to deflect to the left or opposite to that of gas current due to contact 
potential. 

If the meter deflection is beyond the green sector of the meter under #3 test, the amplifier tube has a 
grid current in exce ss of 3 microamperes and it is definitely of no useful service. This reject point is 
based upon manufacturers specifications for a large number of tubes. However, in circuits where there 
is a high grid impedance present even a 1/ :! microampere grid current is harmful, therefore any up 
scale deflection w der #3 test should be regarded with question for a given tube. 
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B. Circuit Description 

5.19 For convenience the schematic circuit is divided into 3 parts. The power supply is shown on 
Sheet 1. Automatic circuit selection is on Sheet 2. Connections to the tube sockets, pushbuttons, shorts 
test and miscellaneous circuits are on Sheet 3. 

5.20 The power supply, Sheet 1, has two transformers (filament and power) which supply the 
various voltages required. These transformers have a relay circuit for protection against overloads. 
The relay is mechanically latched when the ON switch is pressed. A separate OFF button unlatches it 
electrically. The relay has three windings, one for overloads in the Power transformer primary, one 
for overloads in the power transformer secondary and a third for meter protection. The meter has 
contacts at both the high and low ends of its scale. A heavy overload in either direction will close 
one of the contacts and trip the protective relay. The third relay coil just mentioned as the meter pro­
tection coil is also used to unlatch the relay when the OFF button is pressed. 

5.21 The filament transformer is protected by a 100 watt electric light bulb in series with the 
relay circuit. This lamp functions as a non-linear resistance network to assure that the filament drain 
never exceeds 20 watts. When a direct short circuit is applied to the secondary of this transformer the 
lamp absorbs the overload. 

5.22 The filament transformer supplies ac voltages for tubes under test. These voltages are reduced 
lO'i; through a switch in the primary winding for cathode activity tests. 

5.23 The filament transformer primary also has a selector switch that is used to compensate 
for variations in line voltage over a range of 97.5 to 125 volts. This switch may be used for critical 
tests or for tubes having heavy filament drains. However, for normal tests it is left at the 115 volt 
point. 

5.24 The tester has three operational B ! supplies which are: the main B , auxiliary B + and 
unregulated B i . The main B ! is used as the plate and screen supply for the tube under test. Refer­
ring to the power supply schematic, the 250V taps of the power transformer supply the 5U4 rectifier 
which is in turn connected to the plate of the 6CD6 series regulator tube. The pentode section of the 
6A W8 is an amplifier for the feedback loop which controls the grid of the 6CD6 by sensing the output 
voltage called for or by sensing a need for regulation because of voltage change. The triode section 
of the 6A W8 is a voltage reference tube to establish a constant potential at the cathode of the pentode 
section. The 6C4 is a low impedance control tube for the screen of the series regulator and is driven 
from the plate circuit of the amplifier tube. Both grids of the series regulator are being driven but 
the control is directly to the screen by a voltage from the 6X4 through the 6C4 control tube. The only 
filtering is through the screen supply from the 6X4. The output voltage from this supply is controlled 
by the group of resistors in series which is shown on Schematic Sheet 2. By closing various switch 
combinations a voltage from 10 volts to 260 volts in 10 volt steps may be selected. The current drain 
of the voltage selection network is constant at 1 MA. 

5.25 The auxiliary B + supply is used primarily in cold cathode tube tests but may be used for 
other special data requirements. It is supplied by the 6X4 rectifier with the 6CL6 being used as the 
series regulator. The pentode section of the 6A U8 is the loop amplifier for the feedback circuit. The 
circuit is manually controlled by the auxiliary B i potentiometer. It is monitored by pressing a button 
and reading the tester meter. The voltage may be interpreted by multiplying the meter reading by 
three ( the monitoring meter reads 300 volts full scale). The supply is fused and does not operate through 
the protective relay circuit. The supply is variable from 10 volts to 300 volts at currents up to 30 
MA. 

5.26 The unregulated B + is obtained from the cathode of the 5U4 through a simple filter. It 
provides approximately 350 volts which varies with line and load. It is used in tests where the voltage 
is immaterial but a high current is desired. An example of this would be in a high emission '''knee" 
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test of a pulse power pentode. 

5.27 The tester has a low current regulated positive supply of approximately 150 volts which 
has four uses as follows: a positive reference grid supply, a voltage for turning off the tester, supplies 
part of the shorts test and part of the heater to cathode leakage test circuits. It is derived from the 
6X4 through the 6A U8 triode connected as a shunt regulator . A feedback system of neon lamps estab­
lishes the + 150 volts. The positive reference is taken off a resistive network from 0 volts to + 150 
volts. This supply can be used as a reference voltage for the grid of a tube under test. It allows the 
use of larger self bias resistance while the equivalent tube bias is still negative. 

5.28 The negative 150 volt supply is stabilized and is the basic reference voltage for all other 
regulator supplies. It forms the negative potential for the shorts test and heater to cathode leakage 
test circuits and is also used as the bias supply. It is derived from 275 volts each side of the center 
tap and through rectifiers CRl0l and CR102. The OA2 shunt regulator controls the negative supply 
and is the voltage reference for all regulated supplies. 

5.29 The fixed bias supply, for tubes under test, is obtained directly across the OA2 tube. It has 
a range of 0.1 volt to l00V in approximately 0.1 volt steps by using a decade resistor system which 
is shown on Schematic Sheet 2. 

5.30 The biaR off supply is similar to the fixed bias supply. It is used to hold off a section of a 
tube while another section is being tested. An example of its use would be for testing a pentode with 
common screen and common cathode. 

5.31 The power supply furnishes a grid signal of 0.222 volts from the 10 volt winding of the 
transformer and an ac bridge type regulating circuit. 

G.32 Other voltages from the power supply are: 

(a) 250 volts ac used mainly for rectifier tests 

(b) 10 volts ac for driving the transconductance bridge 

(c) Filament supplies for tubes within the power supply. 

5.33 The secondary of the transformer which supplies voltages to the filaments of tubes under 
test is shown on Schematic Sheet 2. These voltages may be varied from 0.1 volt to 119.9 volts in 0.1 
volt steps. Sheet 2 also shows a full wave bridge rectifier which supplies up to 1.0 ampere of de for 
filamentary type tubes. This de filament supply is fused and does not depend on the protective relay 
circuit for protection. 

5.34 Referring to Schematic Sheet 2 it may be seen that it is largely composed of single pole 
single throw switches and resistors . These switches are labelled according to their positions in the 
card switch. By closing various combinations of these switches, the program card automatically selects 
the circuits to be used on the tube under test. 

5.35 The group of switches and resistors (R215 to R229 and R231) along the bottom of the 
sheet form a decade resistance network. This network is used for applying the proper fixed bias to 
the tube under test up to 100 volts in 0.1 volt steps by closing various switches to short out unwanted 
resistors. This decade system has many uses other than negative grid bias. By referring to the circuit 
theory section it may be seen that it is used as cathode resistance in self bias tests; it is applied to 
both control grids in heptodes and if; ofte1, used as voltage dropping resistance in other tests. 

5.36 Referring again to Schematic Sheet 2 there is another group of switches and resistors 
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(R234 to R240) located in the lower left hand corner of the drawing. This group of switches and 
resistors is used to establish the output \·oltage of the regulated B supply. The following table lists 
the switch combinations which are closed to obtain the rnrious output \·oltages: 

Volts Close Switch Folts Close S1citch 

10 D-17, L-3, L-4 140 B-17, L-4 
20 D-17, E-17, L-4 150 B-17, E-17 
30 D-17, L-4 160 B-17 
40 D-17, E-17 170 L-2, L-3, L-4 
50 D-17 180 L-2, E-17, L-4 
60 C-17, E-17, L-3, L-4 190 L-2, L-4 
70 C-17, L-3, L-4 200 L-2, E-17 
80 C-17, E-17, L-4 210 L-2 
90 C-17, L-4 220 L-3, L-4 

100 C-17, E-17 230 E-17, L-4 
110 C-17 240 L-4 
120 B-17, L-3, L-4 250 E-17 
130 B-17, E-17, L-4 260 None 

5.37 The switches and resistors ( R203 to R205) are used as shunts to the meter for establishing 
sensitivity of the leakage test. 

5.38 The switches and resistors in the center of Schematic Sheet 2, are used as shunts and mul­
tipliers for the meter when used in the quality test. These shunts and multipliers make it possible to 
provide broad ranges of sensitivities as discussed in the section on circuit theory. 

5.39 The group of components near the center of Schematic Sheet 2 form the Gm bridge circuit. 
For purposes of analyzing this circuit consider the meter and its shunts connected across condensers 
C401 and C402 and a 10 volt transformer winding connected across C403. The transformer winding 
acts as a bias source to alternately turn on diodes CR401 and CR403 while turning off diodes CR402 
and CR404 and vice versa. By this action all the DC current that enters the bottom end of the bridge 
is chopped into alternating current, sent through the meter and its shunts, and put back together 
again into a DC current as it flows out of the top of the bridge. The meter, which is a direct current 
average reading device, will respond to the difference in the magnitude of the two alternating current 
pulses. By modulating the grid of the tube under test with an AC signal of the same phase relation­
ship as the 10 volt bias winding in the bridge, these two current pulses will be of different magnitude 
and the meter can be calibrated directly in micromhos inasmuch as it is responding to a minute change 
in plate current with minute change in grid voltage which is by definition, transconductance. The 
resistor network, consisting of R402 to R406, is of a high impedance nature and is used to balance 
out the back resistance characteristics of the diodes. Potentiometer R405 is then called Gm balance 
low current. Potentiometer R401 is of very low value and is in series with the diodes. This potentiom­
eter is called Gm balance high current and is used to balance the bridge for the forward characteristic 
of the diodes at a high current. This circuit is separately fused in order to prevent damage to the 
bridge under certain short circuit conditions that cannot be sensed by the relay protection circuit. 

5.40 The rest of the contact groups appearing on Schematic Sheet 2 are used to establish the 
test configuration and to control miscellaneous other circuits. 

5.41 Sheet 3 of the schematic circuit drawing contains a group of card switch contacts which 
provide connections to the pins of the tube under test. The short, leakage and gas test circuits are 
shown on this figure but are completely described in 5.16, 5.17 and 5.18. The remainder of sheet 3 
consists of the push button and meter circuits. It should be noted that when button 3 (GAS) is pressed 
it also actuates button 2 (QUALITY). This maintains normal operating conditions on the tube but 
switches the meter to the grid circuit. 
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6. MAINTENANCE 

A. General 

6.01 Most maintenance on this equipment can be accomplished with the aid of the Routine 
Calibration Procedure, the Complete Calibration Procedure, the Trouble Shooting Procedure, and the 
Voltage and Resistance Chart. All these procedures make use of test cards normally stored in the card 
case. 

B. Complete Calibration 

6.02 Perform the Routine Calibration Procedure as listed 111 section :3. Then proceed as follows: 

6.03 Signal Adjustments: 

a. Connect the tube tester to the power line thru a Variac set to 115 volts. See figure 12. 
Turn the instrument on. 

Insert Can! 11, SIG. REG. AND Al\IPL, into the Card Switch. Connect a high impedance, 
sensitive AC voltmeter from pin 3 to pin 6 on any convenient socket. NOTE: THIS MUST 
BE A HIGH IMPEDANCE AC VACUUM TUBE VOLTMETER, CAPABLE OF AC­
CURATE MEASUREMENT OF 0.222 VOLTS RMS. BALLANTINE MODEL 300 OR 
EQUIVALENT IS RECOMMENDED. 

Meter leads Connected 
To pins 3 And 6 

.. azi • 

High Impedance Sensitive ACVol7 

----Variac 

Figure 12. Signal Regulation and Amplitude Check 
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b. While holding down button 2, vary the line voltage from 105 to 12fi volts. Note reading 
indicated on the vacuum tube voltmeter. The indicated voltage at 105 and 125 should be 
identical and should not vary more than 11/c. from the indicated voltage at 115 volts line. 
If the circuit is not regulating as specified, adjust the SIGNAL CAL REGULATION con­
trol and vary the line voltage to attain the desired regulation. 

c. After the signal regulation is properly adjusted, set the exact signal level of 0.222 volts 
rms by adjusting the SIGNAL CAL AMPLITUDE control. 

6.04 Filament Standardization Adjust. 

a. Method One. 

Connect the instrument to the power line thru a Variac. Turn instrument on. Monitor 
the voltage delivered to the instrument with an AC voltmeter and adjust the Variac to 
deliver 115 V RMS. 

Insert Card 12, FIL STD ADJUST. 

Set the FILAMENT STD ADJ located in the auxiliary control compartment, to the NOM 
115V position (white dot on knob lines up with dot on panel). 

Press the FILAMENT STD ADJ push button. The meter should read half scale ± 1 scale 
division. 

If correction is necessary adjust the FILAMENT STD CAL control located in the upper 
right corner of the control compartment, for proper indication. 

b. Method Two. 

Connect the instrument to the power line and turn it on. Connect an AC voltmeter capable 
of accurately measuring 5 volts RMS to pins 3 and 6 on any convenient tube socket. (The 
Ballantine Model 300 or equivalent used for signal adjustments can also be used for this 
measurement.) See Figure 12. 

Insert Card 12, FIL. STD ADJ. into switch. 

Set the FILAMENT STD ADJ. knob so that the external AC voltmeter indicates 5 volts. 
Press the FILAMENT STD ADJ. push button. The tester meter should read half-scale 
± 1 division. 

If correction is necessary adjust the FILAMENT STD CAL control, located in the upper 
right corner of the control compartment, for proper indication. 

6.05 Main B + Power Supply. 

a. Feedback current adjust: 

Remove the black perforated cover over the power supply tubes. Remove the 6CD6GA, 
V103, and the 6A W8A, Vl05, from their sockets. See Figure 13. Insert Card 13, FEED­
BACK B PLUS. 

WARNING: BE SURE TUBES ARE REMOVED BEFORE INSERTING CARD 13. 
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6AW8 Removed 6C06 Removed 

Figure 13. B + Power Supply Feedback Current Test 

Press button 2. The meter shoold read mid-scale (1 MA feedback current). If reading 
is not correct, adjust the FEEDBACK CAL control, R123, located on the power supply 
chassis, for proper indication. 

After proper adjustment - REMOVE CARD li3 FROM THE CARD SWITCH BEFORE 
RETURNING THE 6CD6GA AND 6A W8A TO THEIR PROPER SOCKETS. 

Insert Card 8, MAIN B PLUS CAL. Press button 2 and check for a mid-scale reading. 
Readjust the MAIN B CAL control if necessary. 

b. Series Regulator Screen Voltage Adjustment. 

Insert Card 14, 6CD6 SCRN AD.JUST. Press button 2. The meter reading should be ap­
proximately mid-scale. While holding down button 2, slowly rotate the SCREEN VOLT­
AGE CAL control, R109, (located on the power supply chassis near the 6CD6GA) counter­
clockwise until the meter indication just starts to drop from its normal mid-scale position. 
Then turn the control clockwise just enough to restore the mid-scale reading and leave 
it at this setting. 

C. Trouble Shooting Procedure 

6.06 General. 

The following procedures will aid in isolating defective parts in various circuits used in this 
equipment. 

- 26 -
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6.07 Main B I Power Supply Tracking. 

Insert Cards 15 thru 22 successively into the card switch. Push button 2. The meter should 
indicate mid-scale + 2 scale divisions in each case. 

During these tests an accurate DC voltmeter (20,000 ohms per volt, Hickok Model 456, or 
equivalent) may be connected to pins 3 and 6 on any convenient socket as shown in Figure 14. 
The voltage readings on the external meter should be as follows: 

Card# Indicated Voltage Component 

15 10 R238 l0K ± l '/, 
16 20 R239 20K ± l'/, 
17 20 R240 20K ± l'/, 
18 60 R237 62K ± 1% 
19 110 R236 52K ± l'/,; 
20 160 R235 52K ± 1% 
21 210 R234 52K ± l'/,, 
22 260 

If the readings are not mid-scale ±2 scale divisions on the tester meter and not within 3% 
plus meter tolerance on the external meter, the associated resistor listed in the component column 
should be checked for proper value. 

If the readings are improper on the tester meter while the external meter indicates proper 
tracking, check the meter shunts and multipliers (See Meter Circuits Checks, paragraph 6.11). 

Meter Leads Connected 
To Pins Nll-3 And NQG - --IA --.:-~~:. 

...,_ __ Multimeter Hickok 

Figure 14. Checking Main B + Power Supply With the 
Aid of an External Meter. 
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6.08 Main B Power Supply Regulation. 

Connect the tube tester to the power line through a Variac set to 115 volts. Insert Card 23, 
MAIN B PLUS REG. Press button 2. The tester meter should read mid-scale ±2 scale divisions. Note 
the exact reading, then check the readings at 105 and 125 line voltages. These readings should 
not vary more than ~~ 1 scale division for the 115 volt indication. 

Reset Variac for 105 volt line. Again note reading indicated on meter (150 volts at 1.5 MA 
load). While holding down button 2, press button 4 (150 volts at 140 MA load). The meter indica­
tion should not vary more than 1 division from the 1.5 MA load (button 2 only) to the 140 MA 
load (buttons 2 and 4). 

If circuits are not regulating properly check tubes Vl03, 6CD6GA; Vl05, 6A W8A, (both 
sections), and Vl08, OA2. Also check for proper voltage and resistance values as listed in the 
Power Supply Voltage and Resistance chart, (Figure 21). 

6.09 D.C. Filament-Cath. Activity Checks. 

Insert Card 24, DC FIL-CATH ACT, into card switch. The left short lamp should light. 

Standardize the filament supply with the FILAMENT STD. ADJ. 

Press button 2. The meter should read mid-scale +:::~ scale divisions. 

If reading is out of tolerance check the D.C. fiiament rectifiers CR-201, CR-202, CR-203, 
and CR-204. 

Hold down button 2 and press the CA TH ACT switch located in the auxiliary control com­
partment. The meter reading should drop 5 scale divisions. 

6.10 Auxiliary B -l Power Supply. 

Connect the tester to the power line through a Variac. Insert Card 25, AUX B PLUS REG, 
in card switch. Short lamps l, 2, 3, and 5 should light. 

Supply Range: Press the AUX B-1 ADJ. button in auxiliary control compartment. Rotate 
the as,.;ociated control knob thru its complete range. The tester meter indication should vary from 
approximately 10 on the scale to at least full scale. (Some overswing is permissible at both ends 
of the control adjustment). 

Voltmeter Circuit: While still pressing the AUX Bi ADJ. button set the control to give a 
mid-scale reading on the meter. Release the AUX B I ADJ. button and press button 2. The meter 
should read mid-scale ±1 scale division. This is a check of the auxiliary B I supply metering 
circuit which is separate from the main metering circuits. If the reading is out of tolerance, check 
R-320, 3 megohm +1%. 

Line Regulation: While holding down button 2 vary the line voltage from 115 to 125 then to 
105. The meter readings at 105 and 125 volts should not vary more than ' 3 scale divisions from 
the reading at 115 volts line. 

Load Regulation: Set line voltage at 105 volts. Push button 2. Note the reading on the meter 
(it should still be at mid-scale, from the previous steps). This is a 150 volt indication at a low 
output current. While holding button 2, press button 4. The meter will indicate the output voltage 
with rated output current being drawn from the supply. The deviation between the two readings 
should not exceed ±3 scale divisions. 
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If indications during the above tests arc not proper, check V106, 6X4; Vl04, 6CL6; and 
V107B, 6AU8 pentode section. Also check voltage and resistances at tube sockets against values 
listed in the voltage and resistance chart. 

If desired a 20,000 ohms per volt meter (Hickok Model 456 or equivalent) may be connected 
from pin 3 ( + ) to pin 6 (-) on any convenient socket to externally monitor the same output volt­
age being measured on the tester meter. 

6.11 Meter Circuit Checks. 

The first te st in Routine Calibration, together with the Trouble Shooting procedure listed 
below, form complete tests of the basic meter sensitivity, the meter shunts and the meter multi­
pliers. 

Each of these tests is designed to check a particular "primary component". However, adcF -
tional component s ar e also used in the test circuit and are "secondary components" in each test. 

The following table lists the tes t card number , function, the primary component number and 
values, and the secondary component s invol ved. When a number of tests gi\ ·e improper readings 
a comparison of the primary and secondary components involved will help isolate the defecti ve part. 
Questionable parts can then be check ed with a resistance bridge or an accurate ohmmeter. In 
each of the following tests insert the proper card in the switch press button 2. The meter should 
read mid-scale + 2 scale divisions. 

Card No. 

26 

27 

28 

29 

30 

31 

32 

33 

Pri///ar!f Co 111po11c11f 

Meter Shunt s 
R207, 128011-+-11

; 

R208, 640t u ~ 1' ; 

R209, 3200 :±: 1', 

R210, 160 il :' 1',; 

R211, 8012:±: 1' ; 

R212, 4011-2.. 1'; 

R213, 20n == 1'; 

R214, l0t L:= 11 ; 

Meter Multiplier:=; 

34 R206, 25, 34412 :± 1' ; 

35 R241 , 106712:::::: 11
; 

36 R230, l00K ~- l 1; 
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S econdary Components 

R206, R215, R216, R218, 
R226, R270, R241 

R206 , R216, R219, R223, 
R224, R225 

R206, R217, R220, R222, 
R223 

R206, R216, R221, R225 

R:206, R215, R216, R219, 
R226 

R206, R215, R216, R218, 
R220, R221 

R206, R216, R219, R223, 
R225, R241 

R:206, R219, R224, R241 

1{206 
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6.12 Decade Resistor Checks. 

The following tests are similar to the Meter Circuit checks listed above except that the decade 
resistors are the "Primary Components". The "Secondary Components" involved are also listed. 

a. Procedure for test cards 37 through 40: 

Insert proper card into card switch, the left three short lamps should light. Press the 
FILAMENT STD ADJ. push button and set FILAMENT STD ADJ switch for mid-scale 
indication on the tester meter. Press button 2, meter should read mid-scale ±2 scale divisions. 

Card No. 

37 

38 

39 

40 

Primary Component 

R218, 100± 17,, 

R217, 200± 17c 

R216, 300± l '.7'c 

R215, 400± l '.7'r 

b. Procedure for test cards 41 and 42: 

Secondary Components 

R206, R210, R213, R214 

Same as card 35 

Same as card 35 

Same as card 35 

Insert proper test card into card switch. The left three short lamps should light. Press 
the FILAMENT STD ADJ push button and set FILAMENT STD ADJ switch for mid-scale 
indication on the tester meter. Press button 2, adjust the HI lb Gm BAL control to indicate 
zero on the tester meter. Hold down button 2 and press button 4 for actual test. The tester 
meter should indicate mid-scale ±2 scale divisions. 

Card No. 

41 

42 

Primary Component 

R219, 1000± 1% 

R220, 200n± 17< 

c. Procedure for test cards 43 through 48: 

Secondary Components 

R206, R208, R209, R212, 
R214, R241 

R206, R207, R209, R210, 
R212, R214, R241 

Insert proper test card. The extreme left short lamp should light. Press button 2. Read 
mid-scale ±2 scale divisions. 

Card No. Primary Component Secondary Components 

43 R221, 3000± 1% R206, R208, R209, R210, 
R211, R212 

44 R222, 400n ± 1 % R206, R207, R208, R209, 
R210, R212 

45 R226, lOOOn± 17c R206, R207, R208, R211 

46 R225, 20000± 17c R206, R207, R208, R209, 
R213, R214 

47 R224, 30000+ 1 % R206, R209, R214, R241 

48 R223, 4000n + 1 % R206, R207, R208, R212, 
R213, R241 
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d. Procedure for test Cards 49 thru 51 is the samr: a,, above except tolerance is mid-scale 
±4 scale divisons. 

Card No. 

49 

50 

51 

Primary Component 

R227 & R231 in parallel 
lOK ± 5% 

R228, 20K ± 5'/4, 

R229, 30K ± 5'/4 

Secondary Components 

R207, R208, R213, R214 

R207, R208, R209, R210, 
R211, R213 

R208, R209, R210, R211, 
R212 

6.13 Relay Checks: Insert test Card 52, RELAY NO GO Short lamps 1, 2, and 3 should light. 
Press button 2. The overload relay ("ON" switch) should not "kick out". During this test a large but 
not excessive current is drawn. The relay should hold. If the relay "kicks out" it is too sensitive. 
Readjust the relay sensitivity as directed in the Relay Adjustment Procedure. 

Insert Card 53, RELAY DC GO. Short lamps 1, 2, and 3 should light. :?ress button 2. The over­
'oad relay should "kick out" turning off the tester. During this test an excessive current is drawn by 
the tester. If the tester does not turn off, release button 2 and follow the Relay Adjustment Procedure 
(paragraph 6.14). 

Insert Card 54, RELAY AC GO. Short lamp 1 only should light. Press button 2. The overload 
relay should "kick out" and turn off the tester. If the relay does not turn off, follow the same pro­
cedure as for Card 53. 

Air Gap 
.006" 

D. Miscellaneous Adjustment Procedures 

fi.14 Relay Adjustment Procedure. 

♦ 

Figure 15. Relay in "up" position. 

Screw A 

Screw B 

Figure 16. Relay in "down" position. 
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a. Mechanical Adjustment: 

\Vith the relay up, check that the air gap is set to .006 inches by use of proper feeler 
gages. (See Figure 15). Air gap can be reset by adjusting lower screw "B". The glyptal 
sealing the adjusting screw should be softened with thinner before resetting. The screw 
should be resealed with glyptal after adjustment. 

\Vith the relay in the down (engaged) position, check that the end of the lower screw 
"B", is in line with the inside edge of the armature. Any required adjustment is accom­
plished with the upper screw "A". Soften glyptal with thinner before adjustment and 
reseal with glyptal after adjustment as before. (See Figure 16). 

b. Electrical Adjustment: 

Disconnect the plug to the power supply chassis. Connect a temporary short circuit be­
tween terminals A & B of the female section of this plug. ( See the plug drawing on 
the power supply schematic diagram for location of plug terminals A and B.) 

Connect the line cord in series with a 0-5 amp ac ammeter to a variable source of low 
voltage ac. This source can be a Variac or preferably a Variac in the primary of a step 
down transformer. A filament transformer is suitable for this purpose. 

Slowly increase the current to the tube tester by raising the output voltage from the 
Variac. The overload relay should "kick out" between :3.2 and 3.4 amps ac. If the relav 
kicks out below 3.2 amps ac, increase the tension on the spring by turning lug "C", Fig­
ure 17. Recheck and readjust spring tens10n until relay kicks out within proper limits. 

Adjust Spring Tension 
by turning Lug 

Figure 17. Bottom View Relay 
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If the relay kicks out above 3.4 amps ac, decrease tension on the spring by turning the 
lug until desired setting is reached. 

Be sure to lock spring adjustment with glyptal after resetting. 

6.15 Adjustment of Upper Micro Switch. 

The microswitch is adjusted at the factory prior to shipment, consequently adjustment should 
not be attempted unless absolutely necessary. There are two ways in which to properly adjust the 
micro switch. The first procedure requires two 11:( diameter pins, but is more accurate than the 
second procedure. 

Line voltage is present across upper micro switch terminals. Disconnect line cord from power 
source before adjustment. 

a. First Procedure: 

1. Remove card switch cover and insert non-test code card into card switch. 

2. Insert two .125 inch diameter ( 'lii inch diameter) pins or drill shanks into the switch 
plate holes A-1 and L-1 to retain the code card. (See Figure 18). 

Adjustment Screw 

.125" Diameter Drill 

Figure 18. Adjustment of Upper Micro Switch 

3. Gently pull on the code card to remove all clearance between the two pins artd holes 
A-1 and L-1 in the code card. 

4. Adjust the micro switch inward (toward the card switch) with the adjustment screw 
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(see Figure 18) until the micro switch actuates (an audible CLICK can be heard). 

5. Reverse direction of the adjustment screw and move the micro switch out until it 
de-actuates (an audible CLICK will be heard). Approximately Ii~ turn of the adjustment screw 
will be necessary to de-activate a properly operating microswitch. 

6. Connect tester to power source and press ON switch. Retest the action of the switch 
with the code card. Replace the card switch cover. 

b. Second Procedure: 

1. Remove card switch cover and insert code card into card switch. 

2. Observe the code card holes through the row 1 holes in the top switch plate. The code 
card material should just disappear (.005 inch) at the top of the row 1 switch plate holes 
when the micro switch actuates (an audible CLICK will be heard). If adjustment is neces­
sary, turn the adjustment screw. (See Figure 18) until alignment is correct. 

3. Connect the tester to power source and press ON switch. Retest the action of the 
switch with the code card. Replace the card switch cover. 

6.16 Adjustment of Contact Pins. 

If code card will not come out of card switch when reject knob is pressed, a contact pin has 
moved above its normal position and is projecting through a hole in code card. Correct as 
follows: 

a. Disconnect power source line cord. Remove switch cover. 

b. Inspect tops of contact pins to see if one or more has moved above normal position. Use 
probe and carefully push pin or pins down until they clear code card. 

c. Connect power source line cord and press ON switch. Reactivate card switch several 
times with same code carcl. Card must slide out each time reject knob is pressed. 

E. Miscel!:meous Parts Replacement 

6.17 Replacement of Parts. The replacement instructions contained herein are limited to high 
mortality pane; which are in some way unusual in installation. When trouble shooting procedures reveal 
defective par __ ; and replacement is necessary, every effort must be made to duplicate original condi­
tion of equipment. Recalibrate tube tester after replacement of parts to assure accuracy of tube test 
readings. 

6.18 Replacement of Tubes. Exercise care when removing or installing electron tubes to assure 
high quality performance from associated circuits. Observe handling precautions which are common 
to all vacuum tubes. 

6.19 Replacement of Diodes. The diodes ( CR401, CR402, CR403 and CR404 Schematic Sheet 
2), mounted on the terminal board are either matched pairs or all four are matched together and 
must be replaced as matched units. They shall be physically mounted in the same manner as those 
which are removed. Note direction of arrow printed on diodes and position replacement part in iden­
tical relationship to terminals. 

ICAUTIONI 
Do not overheat diodes during soldering operation. Hold lead wire 
with pliers positioned between diode body and point being soldered. 
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6.20 Replacement of Upper Micro-Switch. (See figure 19). Unsolder leads from terminals on 
micro-switch. Remove nuts, washers and screws securing micro-switch to bracket. Remove micro­
switch. Exercise care not to lose small actuating pin in card switch. Install new micro-switch in reverse 
order of removal procedure. 

6.21 Replacement of Lower Micro Switch. Remove screws and spacers securing terminal board 
to card switch. Lift terminal board away from card switch to gain access to lower micro switch. Un­
solder leads to micro switch terminals. Remove nuts, washers, screws and defective micro switch. 
Position new micro switch in place and install it in reverse order of removal procedure. Check to see 
that switch actuating screw engages micro switch as required when card-reject knob is pressed. If 
adjustment is required, loosen lock nut, make adjustment, and retighten lock nut. 

6.22 Replacement of Card Switch Solenoid. (See Figure 20). Unsolder leads to terminals on 
solenoid. Disengage spring from clip on plunger and remove cotter pin and clip. Remove screws from 
face of panel and disengage solenoid from solenoid actuating arm. Install new solenoid and reconnect 
associated parts in the reverse order of removal. 

-.::;:::::;-
~Disconnect Leads 

::.:..-•-~i~r::::. 

r 
o Switch 

A ......__ __ -,._ Clip 

o o oe 
o o e • 
o O fl Washer 

0 Nut 
Card Switch 

Figure 19. Replacement of Upper 
Micro Switch 

,,,,.,,--screw 

Figure 20. Replacing Card Switch 
Solenoid 

6.23 Figures 23 through 30 have been provided to aid in the location of components. 
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"" O'l 

1. Voltages & Resistance at socket contacts ( Power Supply) with zero volts as reference point. 
2. Pin 1 of OA2 socket = Zero Input = 115 Volts 
3. Maintenance Card 23 in Switch. 2 Button pressed. Aux B + Supply set to 150 Volts (mid-scale on meter when Aux 

B + Button is pressed) 

TUBE 1 2 

6AU8 0 -40 
(012) (3Mn) 

6CL6 150.0 100.0 
(650Kn) (lOMn) 

OA2 0 NC 
(On) 

6AW8 100 -99.0 
A (50Kn) < 63mn 

6CD6 
I 

NC 156.0 
GA (80Kn) 

6C4 -100.0 NC 
(95Kn) 

6X4 305.0 AC NC 
( 7312) 

5U4 NC 370.0 
GB (510Kn) 

POWER SUPPLY KS-15874 

SOCKET PIN NO. 

3 4 5 6 

230.0 3.1 AC 3.1 AC -86.0 
(70Kn) (On) (On) (40Kn) 

405.0 150.0 150.0 405.0 
(95Kn) (650Kn) (650Kn) (95Kn) 

NC 150.0 NC NC 
(34Kn) 

0 3.1 AC 3.1 AC 100.0 
( 012) (On) (On) (60Kn) 

150.0 198.0 121.0 NC 
(80Kn) (450Kn) (580Kn) 

150.0 150.0 400.0 260.0 
(80Kn) (80Kn) (95Kn) (350Kn) 

150.0 150.0 NC 305.0 AC 
(660Kn) (660Kn) (73n) 

NC 260.0 AC NC 260.0 AC 
(67n) (67n) 

Figure 21. Voltage and Resistance Data 

7 8 9 

-87.0 -28.0 97.0 
(160Kn) (115Kn) (lOMn) 

150.0 NC NC 
(650Kn) 

150.0 - -
(34Kn) 

-100.0 -55.0 121.0 
(70Kn) (60Kn) (600Kn) 

150.0 275.0 -
(80Kn) (Infinity n) 

275.0 - -
(Infinity n) 

406.0 - -
(l00Kn) 

NC 370.0 -
(510Kn) 
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MODEL KS-15874-Ll 

CALIBRATION AND MAINTENANCE TEST CARDS 

CARD 1 METER 
CARD 2 SHORTS 2 MEG NO GO 
CARD 3 SHORTS 1 MEG GO 
CARD 4 SHORTS 20 MEG NO GO 
CARD 5 SHORTS 10 MEG GO 
CARD 6 FIXED BIAS CAL NEG 
CARD 7 FIXED BIAS CAL POS 
CARD 8 MAIN B PLUS CALIB 
CARD 9 GM BAL LOW IB 
CARD 10 GM BAL HI IB 
CARD 11 SIG REG AND AMPL 
CARD 12 FIL. ST AND. ADJUST 
CARD 13 FEEDBACK B PLUS 
CARD 14 6CD6 SCRN ADJUST 
CARD 15 MAIN B PLUS 10 V 
CARD 16 MAIN B PLUS 20 V 
CARD 17 MAIN B PLUS 20 V 
CARD 18 :MAIN B PLUS 60 V 
CARD 19 MAIN B PLUS 110 V 
CARD 20 MAIN B PLUS 160 V 
CARD 21 MAIN B PLUS 210 V 
CARD 22 MAIN B PLUS 260 V 
CARD 23 MAIN B PLUS REG 
CARD 24 DC FIL-CATH ACT . 
CARD 25 AUX B PLUS REG. 
CARD 26 METER SHUNT 1280 
CARD 27 METER SHUNT 640 
CARD 28 METER SHUNT 320 
CARD 29 METER SHUNT 160 
CARD 30 l\IETER SHUNT 80 
CARD 31 METER SHUNT 40 
CARD 32 METER SHUNT 20 
CARD 33 METER SHUNT 10 
CARD 34 METER MULT 2534-! 
CARD 35 METER MULT 1067 
CARD 36 METER MULT 100K 
CARD 37 DECADE RES. 10 
CARD 38 DE CADE RES. 20 
CARD 39 DECADE RES. 30 
CARD 40 DECADE RES. 40 
CARD 41 DECADE RES. 100 
CARD 42 DECADE RES. 200 
CARD 43 DECADE RES. 300 
CARD 44 DECADE RES. 400 
CARD 45 DE CADE RES . 1000 
CARD 46 DECADE RES. 2000 
CARD 47 DECADE RES. 3000 
CARD 48 DECADE RES. 4000 
CARD 49 DECADE RES. lOK 
CARD 50 DECADE RES. 20K 
CARD 51 DECADE RES. 30K 
CARD 52 RELAY NO GO 
CARD 53 RELAY DC GO 
CARD 54 RELAY A C GO 

Figure 22. List of Calibration & Test Cards Furnished 
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0,:) 
00 

CIOI CIO3 VIO7 
6AU8 

Rl23 
5OK 

FEEDBACK 
CURRENT VIO3 

ADJ. 6CD6GA 

RIO9 
25OK 

SCREEN 
VOLTAGE 

ADJ. 
(6CD6GA) 

VIOi 
5U4GB 

/,~/--~;------r---------
,,.,,,,"I \, ..... - .... 

f,) I \' ,/ ' 
,::_ \ I,,\ r/-/ "1' '.,. I;'/-~~ /-J , ___ / ,,_/ <---, 

0 

.,,,.-- /' -, 
,,{ '\" ,,f '\-, 

(C~ l(.~) (C,1 JC~ 
~ J,,., '~ I/ ' ~ ' / 

---- .... -.:. ...... ----- '4- --------

CI02 CI04 VI04 
6CL6 

VlO8 
OA2 

V1O5 
6AW8A 

Figure 23. Placement of Tubes, Controls 
and Filter Condenser 

VI02 
6C4 

VI06 
6X4 
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C202, 1000 MFD. TIOI RTIOI Power C201 
40V. ~ · .. · .. ~ ... ·· .. ·· Power . 100.W.. Supply 4MFD 

R323, 25K A 
Fi lament Std. Cal. 

R 136, 25 K J\. 
Pos. Bias Cal. 

R 149, IOK J\. 
Neg. Bias Cal. 

Rl48,50KI\. 

Trans. Lamp Plug 600 V. J(~ ... : . .:•. . ~ \ ~ :' ~-. "'·· -- .... 2 ."":I...·, :1- • 

~ Main By Cal. 
~ 

I 

R405, 2.5 K J\. 

Gm Bal. Low lb 

R 155, 500 .I\. 
Signal Amp I itude 

Ca I. 

TI02 
filament 
Trans. 

Component Mounting 
Board 

__ K 101 
Relay 

t"R'" Cord Switch 
S 302, Auxiliary 

Function Switch 

R I 5 2 , 50 .I\ , Si g no I 
ijegulation Col. 

CR301 
CR302 
SD91 

0S203, NE2 
Dua I Test Lamp 

S301, Ma in 
Function Switch 

Figtr:e 24. Assembly Identification anrl 
Miscellaneou~ Part~ 
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..,. 
0 

CI07 
. 1-GOOV. 

Rl46 
2K.fi 
5W 

CIO2 

RIO2 
330.0 
IW 

Rl27 
1 Meg.n 

Rl57 
I Meg.fl 

CIOI 

Rl24 
I KU 
2W 

CIO9 
.005 MFD . 

CIO3 

CI08 
.OO5MFD. 

Rl45 CIO4 Rl25 
5Kfl 68OKO. 
IOW 

Power Supply 
Connector (Mole) - .. 
Rll3 Rl32 

330 Kfi IOO!l 
I 

RIO3 
2700.0 

Rll5 
10 Meg . .fi 

Rl28 Rll6 
1000 IOOfi 

Rl21 
IOK.Cl 

I 
Rl2O Rll9 
3OK!l IOOfi 

RIOS RIO6 
l0O fl 120 K.O. 

/ 
RIO5 
1OOn 

RlO4 
12OK!l 

Rl41 
47.0. 

Rl44 
~ ' I i 47.0. 

~_,J i i CRIO2 

CIO5 
.25-4OOV. 

CR IOI 

RIO9 
25OK.Cl 

Figure 25. Power Supply Component Location 
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... .... 

R234 52Kn 
1•1. 1/2 W 

CR401 

R402 I0Kfi · 
5% l/2W 

R235 
1% 

R236 
1% 

R317 470KA 
10% l/2W 

R203 220n 
5% 1/2W 

R204 56n 
5% l/2W 

R205 27 n\ 
5% l/2W \ 

I0Kn 
1/2W 

C401----~,;;r ?t::-=-j- ~i-=-:r-}---"i-f;~9)---:i~ .005 MFD. , ~\.,<,j~""'-J.'......._.,.......~ 

R237 62K! 
1% l/2W 

C402 
IOOOMFD. 

R406 I0K 
5% 1/2 W 

R238 I0Kil 
1% 1/2W 

R239 20Kll 
1% l/2W 

R240 
1% 

RI 12 
1% 

I00Kfi 
l/2W _/ 

CR404 CR20! 

11 ~;,,. I0Kfi 
5% l/2W 

CR403 

l 
R226 1000 fl. 
1% 35W 

~

R223 4Kfi 
1% 50mo 

I R225 2Kn 
,,,-, ~1% IOOmo 

( O 
1 

1% 200mo 
\.._~/~- R222 400fi 

,,-, .._ ~R224 3Kfi IO 1% 67mo 
\. I 
----~- R221 300fi. ( 0 / 1% 200mo 
.,,,,.,._ ' .,/ 

IQ\ - ! /R208 640fi 
I ✓ V _1% 1/2W 

-R209 320!l 
1% l/2W 

R210 I60fi 
1% l/2W 

R211 eon 
1% l/2W 

,I'.",'.',,·.-. ; R201 roon 

206 25,34 
~a 1/2 W 

20% IOW 
CENTER TAPPED I% 

R220 200 n. 
1% 200mo 

R2I9 IOOn 
1% 200mo 

R2I8 I0fi 
1% 4W 
Next To Board 

R217 20 n 
1% 4W 

1061 n \\ ~R213 20 n 
1/2W 1% 4W 

~

Next To Board 

R214 I0n 

R215 40fi~ I% 4 W 
1% 4W R216 30fi 
Next To Boord 1% 4W 

Figure 26. Component Mounting Board 
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Figure 27. Auxiliary Function Swit ch - Inside View 
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C303 IR305 
.005 MF0.--, 2 MEG. 

R308 
I00K 

R314 I 0 
100 K .., G ;iiiii I I -~~ I 

R303 I RY I • r~ YI I Ila _. •• I I~ llV IA\. •• , 1r1r 

2 MEG. - - - -- - ~ - - - ~ -- -- - -~ -· - -- ~ ,. -- - -- - --

~~ "" 

C301 x~r 
.005 MFD. O QI! r 

0 

C302 j J C304 
.005 MF0. .005 MF0. 

R304 R306 
2 MEG. 2 MEG. 

R307 
2 MEG. 

C305 
.005 MF0. 

Figure 30. Shor t Test Assembly 
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Reference 
Symbol 

M-301 

CR-401 
thru 
CR-404 
DS-109, 
DS-110 
DS-301 
thru 
DS-305 
DS-101 
thru 
DS-105, 
DS-201 
thru 
DS-203 

V-101 
V-102 
V-103 
V-104 
V-105 
V-106 
V-107 
V-108 

C-201 

C-202 

C-402 

Hickok 
Code No. 

660-135 
906-017 

2490-359 
3047-1 

3322-4 

3870-42 

12270-35 
12272-2 

12270-43 
12450-238 
18400-11 
20878-141 
20878-62 
20878-154 
20878-105 
20878-138 
20878-68 
20878-143 
20878-78 

2250-1 

2920-7 
2920-8 
2920-11 

2920-12 

2920-15 

3075-28 

3105-263 

3085-79 

3085-101 

PARTS LIST 

Desaiption 

METER: 66W Microammeter, 0-100 microamps 
CARD SWITCH: 
BOOKLET: Instruction 
CALIBRATIO?< CELL: (Meter & Short Test 

Sensitivity) 
COIL ASSEMBt, Y: Relay 

CRYSTAL: matched set of 4 

LAMP: aged ;#:47 
LAMP: matched set of 5 NE-2, aged. striking voltage 

of all 5 must be within 2 VDC of each other 

Quan. Req. 
per Unit 

1 
1 
1 

1 
1 

1 

2 

1 

LAMP: aged neon, NE 2 1 
LEAD ASSEMBLY 1 
RELAY ASSEMBLY 1 
TUBE: 5U4GB, tested 1 
TUBE: 6C4, tested-aged-tested 1 
TUBE: 6CD6-GA, tested-aged-tested 1 
TUBE: 6CL6, tested-aged-tested 1 
TUBE: 6A W8A, tested-aged-tested 1 
TUBE: 6X4, tested 1 
TUBE: 6AU8, tested-aged-tested 1 
TUBE: OA2, tested 1 

BEAD: anti-parasitic, General Ceramics and Steatite 
Corp. :f:i:Feramic Q Material in accordance with 
Dwg. :µ:F754/ 64 

BUTTON: push, black 3 
BUTTON: push, red 2 
BUTTON: molded, push, oval, Harry Davies 

No. 5149-A, stamped :f:i:2, black phenolic 1 
BUTTON: molded, push, oval, Harry Davies 

No. 5149-A, stamped :f:i:3, black phenolic 1 
BUTTON: molded, push, oval, Harry Davies 

No. 5149-A, stamped :f:i:4, red phenolic 1 
CAP: Potentiometer D. and M. Products, Item CGB, 

black bakelite 5 
CAPACITOR: paper, 4 ,,fd, 600 volts, Astron ARH-5744 

(metal can) supplied with mtg. clamp 3275-266 
unassembled 1 

CAPACITOR, electrolytic: 1000 µfd, 40 volts, 
1%" x 3", supplied with insulating sleeve 1 

CAPACITOR, electrolytic: 1000 µfd, 6 volts 
axial wire leads, supplied with mtg. strap, 
Astron Minimite MM-1000-6 1 
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Reference Hickok 
Symbol Code No. 

3475-87 

6050-23 
8330-8 

16277-2 
16277-3 

R149 16925-244 

R155 16925-287 

R401 16925-288 

R152 16925-289 

R311 16925-358 

R148 40100-503 

R405 40300-252 

R142 40300-503 

R323, R186 40400-253 

R135 40400-255 

R315 40400-503 

CRl0l, CR102 18150-53 

R109 40500-254 

R123 40500-503 

R241 18537-162 

R211 18537-69 

R209 18537-70 

Description 

CONNECTOR: male, 24 contact, Elco Varicon 

Quan. Req. 
per Unit 

# RM22420-5 1 
FEET: rubber, Philpott Cat. #BH-2095-W 8 
HANDLE: for case, Specialty Leather. Consists of: 

8330-11 Strap ( 1), 8220-12 Holder (2), 8330-13 
Clamp-spring (2), 8330-14 Support (2) 1 

PIN STRAIGHTENER: 9 pin #D9, Duro Specialty Co. 1 
PIN STRAIGHTENER: 7 pin :j:f:D7, Duro Specialty Co. 1 

POTENTIOMETER: 10,000 ohms, 2 watt, wire wound, 
3/2( bushing, %" shaft FMS, screw driver slot, 
Chicago Telephone type 252 (neg. bias adj.) 1 

POTENTIOMETER: 500 ohms, 2 watt, wire wound, 
%" bushing, %" shaft FMS, screw driver slot, 
Chicago Telephone type 252 (sig. amplitude) 1 

POTENTIOMETER: 2 ohms, wire wound, 2 watt, 
%" bushing, %" shaft FMS, screw driver slot, 
Chicago Telephone type 252 (GM Bal. HI Current) 1 

POTENTIOMETER: 50 ohms, 2 watt, wire wound, 
%" bushing length, %" shaft FMS, screw driver slot, 
Chicago Telephone type 252 (Sig. Reg.) 1 

POTENTIOMETER: 100 ohms, 2 watt, wire wound, 
%" bushing, %" shaft FMS, Chicago Telephone 
type 252 (Meter Cal.) 1 

POTENTIOMETER: 50,000 ohms, linear, carbon 2 watt, 
screw driver slot, :½i" bushing, '½i" shaft FMS, 
Allen Bradley type .J (Main B ! volt adj.) 1 

POTENTIOMETER: 2500 ohms, linear, carbon, 1/:! watt, 
Centralab type 2, %" bushing, '½i" shaft FMS 
(GM Bridge Bal. - Lo lb) 1 

POTENTIOMETER: 50K ohms, linear, carbon, 1/:! watt, 
Centralab type 2, %" bushing, %" shaft FMS 
(Aux. B Control) 1 

POTENTIOMETER: 25K ohms, .2 watt, linear, carbon, 
%" shaft, 1/J" bushing, Chicago Telephone type 70 
(Fil. Std Cal. - Poss. Bias Adj.) 2 

POTENTIOMETER: 2.5 megohms, .2 watt, linear, carbon, 
%" shaft, 1/J." bushing, Chicago Telephone type 70 
( SH test Low Sens.) 1 

POTENTIOMETER: 50,000 ohms, .2 watt, linear, carbon, 
%" shaft, 1/J." bushing, Chicago Telephone type 70 
(SH test High Sens.) 1 

RECTIFIER: selenium, Radio Receptor 20 ,J7, 65 ma, 
320 VRMS, 900 V. Pl V 2 

POTENTIOMETER: 250K ohms, linear, carbon, 11~ watt, 
Centralab Model 2, snap-in type (6CD6) (Screen Adj.) 1 

POTENTIOMETER: 50K ohms, linear, carbon, 
% watt, Centralab Model 2, snap-in type 
(Main B-Feed-back Current Adj.) 1 

RESISTOR, deposited film: 1.067K ohms, l '/, 1/:! watt, 
Electra DC1/2A, marked with part number and value 1 

RESISTOR, deposited film: 80 ohms, l'/,, 1/:! watt, 
Electra DC1/2A, marked with part number and value 1 

RESISTOR, deposited film: 320 ohms, l '/,, 1/:! watt, 
Electra DC1/2A, marked with part number and value 1 
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Refaence Hickok Quan. Req. 
Symbol Code No. Desc l'ipt ion per Unit 

R208 18537-71 RESISTOR, deposited film: 640 ohms, 10;, 1/2 watt, 
Electra DCl ,2A, marked with part number and value 1 

R207 18537-72 RESISTOR, deposited film: 1280 ohms, 1 "; , ½ watt, 
Electra DC12A, marked with part number and value 1 

R206 18537-73 RESISTOR, deposited film: 25,344 ohms, 1 r;, 1;~ watt, 
Electra DCl 2A, marked with part number and value 1 

R320 18537-88 RESISTOR, deposited film: 3 megohms, lt;r, ½ watt, 
Electra DCl . 2A, marked with part number and value 1 

R230 18539-8 RESISTOR, deposited film: 100,000 ohms, 1 r;, 1 watt, 
Electra DCl, marked with part number and value 1 

R145 18575-150 RESISTOR, 5000 ohms, lOW, 3. 16" ID, 5. 16" OD, 
1 ¾" long, Lectrohm 1 

R226 18575-164 RESISTOR, wire wound: 1000 ohms, 11;';., 35 watt, 
Lectrohm, silicone ceramic 1 

R214, R218 18575-169 RESISTOR: 10 ohms, 4 watt, 1':;, 5; 16" x l", Lectrohm 2 
R213, R217 18575-170 RESISTOR: 20 ohms, 4 watt, l 1:;, 5; 16" x l", Lectrohm 2 
R216 18575-171 RESISTOR: 30 ohms, 4 watt, 1':c, 5. 16" x l", Lectrohm 1 
R215 18575-172 RESISTOR: 40 ohms, 4 watt, 1r:;, 5/ 16" x l", Lectrohm 1 
R201 18575-173 RESISTOR: 100 ohms, 10 watt, 20 ':; , Center-tapped, 

l ';';-, Lectrohm 1 
R219 18575-179 RESISTOR: 100 ohms, W.W., 1 •;c, 200 MA, buffed 

for vert. mtg. 1 
R220 18575-180 RESISTOR: 200 ohms, W.W ., 1 ji , 20() MA, buffed for 

vert. mtg., Lectrohm silicone ceramic 1 
R221 18575-181 RESISTOR: 300 ohms, wire wound, 1 j c, 200 MA, 

buffed for vert. mtg., Lectrohm 1 
R222 18575-182 RESISTOR: 400 ohms, wire wound, 17c, 200 MA, 

buffed for vert. mtg., Lectrohm 1 
R225 18575-183 RESISTOR: 2000 ohms, wire wound, !JL 100 MA max ., 

Lectrohm, ends buffed for vert. mtg. 1 
R224 18575-184 RESISTOR: 3000 ohms, wire .wound, 17c, 67 MA 1 
R223 18575-185 RESISTOR: wire wound, 4000 ohms, l;L 50 MA 1 
Rl46 18575-234 RESISTOR: wire wound, 2000 ohms, 107c, 5 watt, 

Lectrohm XC5 - 2000 or equiv. 1 
Rl53, Rl56 18410-331 RESISTOR, fixed: composition, 33 ohms, 57c, ½ watt, 

Allen Bradley type EB 2 
R205 18410-271 RESISTOR, fixed: composition, 27 ohms, 51/c, ½ watt, 

Allen Bradley type EB 1 
R203 18411-221 RESISTOR, fixed: composition, 220 ohms, 5';L ½ watt, 

Allen Bradley type EB 1 
18-!12-101 RESISTOR, fixed: composition, 1000 ohms, 5i;;., ½ watt, 

Allen Bradley type EB 1 
R402, R403, 18413-101 RESISTOR, fixed: composition, 10,000 ohms, 51;';., ½ watt, 
R404, R406 Allen Bradley type EB 4 
R147 18413-241 RESISTOR, fixed: composition, 24,000 ohms, 51

; ;., ½ watt, 
Allen Bradley type EB 1 

R143, R120 18413-301 RESISTOR, fixed: composition, 30,000 ohms, 5jc , ½ watt, 
Allen Bradley type EB 2 

18413-271 RESISTOR, fixed: 27,000 ohms, 5~-;, ½ watt 1 
R322, R139 18413-331 RESISTOR, fixed: composition, 33,000 ohms, 57c, % watt, 

Allen Bradley type EB 2 
RllO, Rl14, 18414-101 RESISTOR, fixed: composition, 100,000 ohms, 5%, ½ watt, 
R308, R314, Allen Bradley type EB 5 
R140 
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Reference 
Symbol 

R316 

R~09 

R303, R304, 
R305, R306, 
R307 

R227, R288, 
R231 

R229 

R210 

R238 

R239, R240 

R212 

R112 

R234 thru 
R236 
R237 

S105 

S301 
S302 
S106 

Tl02 
TlOl 

Hickok 
Code No. 

18414-151 

18414-201 

18415-201 

18416-201 

18433-201 

18433-301 

18537-31 

18537-47 

18537-48 

18537-68 

18537-26 

18537-164 

18537-165 

19910-115 

19910-137 
19910-139 
19912-399 

20800-227 
20800-228 

Description 
Quan. Req. 

per Unit 

RESISTOR, fixed: composition, 150,000 ohms, 57c, 1/:? watt, 
Allen Bradley type EB 1 

RESISTOR, fixed: composition, 200,000 ohms, 57,-, 1/:? watt, 
Allen Bradley type EB 1 

RESISTOR, fixed: composition, 2 megohms, 57<-, 1/:? watt, 
Allen Bradley type EB 6 

RESISTOR, fixed: composition, 20 megohms, 57c, 1/:? watt 1 

RESISTOR, fixed: composition, 20,000 ohms , 5~i", 2 watt, 
Allen Bradley type HB 3 

RESISTOR, fixed: composition, 30,000 ohms, 57, , 2 watt, 
Allen Bradley type HB 1 

RESISTOR, deposited film: 160 ohms, 1 %, 1/:? watt, 
Electra DC1 / 2A, marked with part number and value 1 

RESISTOR, deposited film: 10,000 ohms, 1%, ½ watt, 
Electra DC1 / 2A, marked with part number and value 1 

RES:STOR, deposited film: 20,000 ohms, 17c, % watt, 
Electra DC 1/2 A, marked with part number and value 2 

RESISTOR, deposited film: 40 ohms, 1 %, ½ watt, 
Electra DC1 / 2A, marked with part number and value 1 

RESISTOR, deposited film: 100,000 ohms, 1 %, 1/:? watt, 
Electra DC1 / 2A, marked with part number and value 1 

RESISTOR, deposited film: 52K ohms, l' ii , % watt, 
Electra DC1/ 2A, marked with part number and value 3 

RESISTOR, deposited film: 62K ohms, 11/<, % watt, 
Electra DC1 / 2A, marked with part number and value 1 

SWITCH: push button, Switchcraft type 201, 
black button, non-locking "Littel" switch, SPST, 
normally open 1 

SWITCH: push button, Oak #94889-130 1 
S\VITCH: push button, auxiliary function 1 
SWITCH: rotary, 1 section, 12 pos. Fil. Adjust 1 

TRANSFOR.l\IER: filament 1 
TRANSFORMER: power 1 
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CIRCUIT NOTES: 

101, UNLESS OTHERWISE SPECIFIED,ALL RE­
SISTORS ARE l/2W AND ARE ~ IOS. 

102. DOTTED COMPONENT, PRESENTLY SHORT 
CIRCUITED, IS PLANNED FOR FUTURE USE. 

103. VALUE OF RX, WHICH TRIMS R308 fOR IOOV 
DROP, TO BE DETERMINED DURING CALIBRATION. 

PART OF 
TIO/ PIO/ E 

POWER 
TRANS PART OF E 

t .-- ....... ------, J/01 

INFORMATION NOTES: 

301. UNLESS OTHERWISE SPECIFIED, RE­
SISTANCE VALUES ARE IN OHMS, CA­
PACITANCE VALUES ARE IN MICRO­
FARADS, t>S I 0/ 

AUX 81 
NE2 

/1(/X EH· SUPPLY 
SCF SHEET 3 

y 

F/0/ 

'le AMP 
SLOW BLOW 

--
F 

----------------------------- --------- y 

:~E.siv-----+-----l------------,.----------------:-=.-=.-=.-=.-=.-=.-=.-=.-=.-=.-=.-:=_-:=_-:=_-:=_-:=_-=.,-----t-----1---------1 ----------- 1 

METER 
CONTACTS 

5103 

5105 
OFF 

, ..... ...._ ____ _, 

I 
I 
I 
I 
I 
lr-------::+--+----,1-----------+--------, 
I 25V 

I 250V C.T. 

250V 

Rl/3 
100 

Rli?4 

RIIS 
/0 MEG 

V/04 Y2 
R/0.3 6Cl6 KJOO 

6 y 

YI 

C/07 R/17 
0./ 0.47 

600V MEG 

I 25V 

jL-----------------+--+---+----,--+-;\---1 
y+-J\f\llv------------+----t---+----, 

/000 
YI i?W 

5104-

UP 
LOWER 
MICRO 
SWITCH 

DOWN 

..... _ ...... ___ ... ::~E 
PIOZ 

XS-/4-532, 
LI 

1/0V AC 

PART PART 
OF OF 
PIO/ J/0/ 

::==t~ RTIOI 
IOOW 

I X) TO IITRS OF 

':~ 6.3tV FX/ V/02 t VI0.3 >--------+---K2 TO CATI-/ODE 
OF V/Q.J 

I ...___. __ ___. ) TO HTRS OF 

~ i ~1 VIIN & V/06 

:~ ... -6_ ..... i_v __ .. f re 7:c~J;~a>c 

1,-----------------, I 

I IOV 
I 

''-----------------, 1.---------------, 
I 
I /OV 
I..._ ______ __, 

Ill( -::- V/05(¥1 
fh ZI 

R/57 
/MEG 

R/44 R/4I 
47 47 

R/02 
330 
IW 

C/03A + 
20 

4-SOV 

C/0/8 + 
20 

450V 

R/27 
!MEG 

R/25 
0.68 
MEG 

+ C/0/C Rl3Z 
20 0;33 

- 450V MEG 

+ C/04-A + C/048 
zo zo 

- 4sov ~4sov 

C/OIA 

20 f:~~z R/45 R/46 
450V _ C/02A 5000 2000 

R/37 
0.18 
MEG 

20 !OW SW 

V/07A 
6AIIB 

R/33 
0.12 MEG 

C/0I0 + 
20 

4SOV -
Z ZI 

Rl2li 
33,000 

2W 

C/08 
SOOO(l(IF 

C/09 
5000lll/Fl 

R/04 
0./2 
MEG 

O.Z5 MEG 
SCREEN 

VOLT CAL 
R/09 

RI07 

/MEG 

C/06 
0./ 

zoov 

R/21 
10,000 

R/10 
0.IME6 
-±'51/. 

R/06 
0.12 
MEG 

Z ZI 

VIOSA 
6AW8A 

R/20 
30,000 

:t5¼ 

R/23 

F££D 
BACH 

S0,000 

)(2 

.3 

!~-3V ZJ iO/j.TRS 

J/0/ H G P N w Q - : ~t~~--------------X - D ---~• -T -- --- - -- R M ------------ Z 

Cl<T 
GRO 

+ 

l/5V 
$/Oti 

FILA­
ll!HT 

PIO! 
T/02 

FILAMENT 
TRANS 

l2!JV 

i/;J 97.5V 

IOV 

CHASSIS 
GRD 

), 

os,o, 
CATHODE 

ACTIVITY 
TEST 
N0.4-7 

DS/08 
GRID 
SIGNAL 
OFF 
NO . .,? 

__ _It_ w -~- 2 J ________________ x ___ .£. L R M -- - ----- __ __! 

RISZ 
50 
zw 

5302E 
GM 
BAL 

RIO/ 
0.33 
MEG 

5101 

UPPER 
MICRO 

SWITCH 

~~E F 
IJRID Sl/PPlY GR/O DRIVE 250V esov iO 

WITHOUT S/6/IJ4l SIGNAL TO GM J8 
UNREG 
8+ 

SUPPLY Ffil ~11E[f-V BR/OGE 

CARD 
IN 

CARD 
Ot/7 

II 
LIO/ 
CARD 

SWITCH 
RELEASE 

li'/19 
BIAS CAl 

NEG 
10,000 
ew 

RISO 
1TOO 
ew 

!SOY BIAS 
SHORT TEST OFF 

SllPPlY 

/?/47 Rl3!J 

i}t~0 33,000 
t5e>/o 

50,000 

RISI 
4700 
zw 

FIXED 
BIAS 

SUPPLY 

AUX 8+ 
AOJ 

R/42 

R/43 
30,000 
.ts% R/40 

R/3+ 
iU!A/£(; 

R/30 

2. 5 AIEG 10,ZW e.eMc<l 
SI-IORT TES 

CAL 
LO SENS 0S103 

/?135 NEZ 

ME2 
D5I05 D~~glf- R/36 

BIAS 
CAL POS 

25,000 
0.2w 

POSITIVE 
REFERENCE 
SUPPLY 

05102 
NE2 

R/31 

0.12 
MEG 

B-189666 

Toi I Syatut 

KS- I 587q ELECTRON TUBE 
TESTER Cl<l 

O. I 
MEG 
±'/¾ 

,G H 1 
REG 8+ 
VOLTAGE 
CONTROL 
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I 

5/ 



TCI Library https://www.telephonecollectors.info/

f OV IOV 20V 60V 70V 

AIO 1(/0 

9V 

l 
/(If Ali! 

o.,v 

•-•-,-1 SEE NOTE 
102 

812 

DSlO/ 
DC 

FILAMENT 
NEt 

F20I 

I AMP 
SLOW BLO - . 

RZ32 
0./ MEG 

SY 
lrMS 

zo 

15 

STANDARDIZE 
CAL 1/JRAT/ON 

L..J\/'w-..:..,,.-J\M---.--1.-------------------;t------------ FIL NO. 2 SUPPLY -

L------------------------+----------- FIL CT SUPPLY 

L--4-----------'-------- - -----------------------------------FIL NO. I SUPPLY+ 

,------------------------------------------------------------------------------------------- GRID SUPPLY 

C/2 ,,l 012,l_ E/2 ,l_ F/2 ,,l G/2 J_ H/2) J/2 ), l</21 Lli! J. L7,,l H/3 ,,l J/3 ,,l 
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n:> TUBE SOCKET PINS 

l'IL NO. I St/PPLY•- --- - ---------- - ----- - ------------------ - ---------------------~---+-J.-.-t---<--t---+-----,r----t----t---7 -~ 
FIL NO. ~ Sfll'l'I.Y----------------------------------------------.,..----------------. 
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