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CONDENSED PROCEDURE a 
for 

TUBE TESTS 

See detailed instructions on Page 12 

. Depress "OFF" button and connect Model 10-60 Line plug to 110-125 volts, 50-60 cycle source. 

. Set Controls "A", "B", "C", "D" and "E" to positions listed on Roller Chart. 

. RETURN ALL LEVERS TO "NORMAL" POSITION by use of the "Lever Return" mechanism. 

  

4, Release "OFF" button by depressing "READ METER" button. 

5, Insert tube to be tested and ALLOW TO HEAT. 

6. Rotate "LINE AND VR ADJUST" Control until meter points to "LINE" indication. 

7, Set "HIGH-STANDARD" Short Check Sensitivity Selector to "STANDARD" position. 

8. Perform SHORT/LEAKAGE TESTS by depressing buttons 1 through 12, watching the neon lamp as each 
button is depressed. If neon bulb glows as any one or more buttons are depressed (WITH THE EXCEP- 
TION OF BUTTONS LISTED UNDER "FIL. CONT.", or those buttons listed as special Roller Chart no- 
tations), the tube should be discarded as defective. 

9. If short circuits have not been indicated, and neon glow has been obtained on those buttons listed under 
"FIL. CONT." (and those buttons specifically noted on the Roller Chart), THEN throw those levers to 
the positions indicated on the Roller Chart under headings W-X-Y-Z. 

10, Depress the "READ METER" button and observe the tube Quality meter reading on upper 3 colored arc. 

TO TEST FOR GAS:- Do not change any settings unless specifically instructed to do so by test data. Set "F" 
and "G" as indicated on Roller Chart. Depress "GAS ONLY" button and note reading on 0-15 "GAS" scale. 
Leave "GAS ONLY" button depressed and wait at least 2 minutes, then again note reading. If the gas read- 
ing was originally within limits and there has been no noticeable change, then the tube is OK. If there is a 
noticeable increase in gas reading, observe the meter to see if gas rises above permissible limit. After 
completing gas check, set "G" Switch to "OFF" as a safety measure. 

  

  

  

          

    

   

  
   

  

                          
  

Gas Lim Voltage Amplifier Types:- 2 microamperes Maximum 
Power Amplifier Types:- 5 microamperes Maximum 
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CONDENSED TEST PROCEDURE 

for 

PICTURE-TUBE BEAM CURRENT TESTS 

See detailed instructions on Page |9 

  

1, Set "H" to 0, "A" to "PIX TUBES", "B" to 1, "E" to 9, and turn Model 10-60 on. 

2, Plug one end of "PTA" Cable to picture tube, clip alligator lead to HV anode. Plug octal end of "PTA" 
Cable into octal socket of 10-60, Rotate Line control to obtain meter "Line" indication. 

3. Check Filament Continuity by depressing buttons 1 and 8 individually. Check for shorts by depressing 
buttons 2, 4, 5, 6, 7 individually. 

4. Throw Lever 6 to Row "Y", Depress "READ METER" button and rotate "H" Control up from 0 to 20. 

If the meter goes off-scale before "H" Control reaches 20, consider that a reading in green sector was 
obtained. Otherwise with "H" Control at 20 and "READ METER" button depressed, read picture tube 
Quality on (lower) 3 colored picture tube scale. 

— Levers— 
uy 

  

     

  

       
    

   

     ‘O" then 
slowly up to 
20 during the 
final Beam 
Current Test 

     Plug this 
Adapter into the 

10-60 Octal Socket 

connect 
alligator 

clip to 

HV. Anode 

  

Use Model PAA Adapter 

For 110° Pix Tubes     
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CONDENSED OPERATING INSTRUCTIONS 

VOLTAGE REGULATOR TESTS 

See Page 21 for detailed step by step instructions 

LIMITS 
—___ 

MAXIMUM 
REGULATION 

Change in voltage 

between minimum 
and maximum 

Operating Current 

    

LEVER OPERATING 
SETTINGS} « Maximum! CURRENT 

Type} Switch Firing 
Voltage 

Extremes of 
operating voltage 

at any current 
within the Operating 

Current Range 

    

Minimum) Maximum 
  

5Ma 30Ma 6 Voits 140V to I68V                   

  

Set indicated @ 5 

levers to "Wand Rotate’ ine and — 

ly" Rows. VR Adj" control to @ rd G 
extreme counter- nbn _ 
clockwise position 

  

  

      
              

  

© Now plug-in VR tube, Depress "READ 
METER" button and rotate "LINE and VR 
ADJ" control until tube fires, (Tube fires 
when voltage drops ) Voltage just before 
tube fires should be below maximum firing 
voltage, for a good tube.     
  

  

© Set "A" switch to VR current position 
indicated (50 Ma in this example). Depress 
‘Read Meter" button and rotate 'Line” 
contro! to obtain minimum operating 
current indicated for tube. Keep button 

depressed, rotate 'A'switch back to voltage 
position and note voltage reading. 

(Button can now be released. )     
  

@ Set 'A" switch to current position. Depress "Read Meter" button and rotate “Line and 
VR Adj"control to obtain maximum operating current indicated for tube. If maximum 

current can not be obtained with 'G" switch setting shown, first rotate "Line" control 

back to extreme counter clockwise position, then set''G" switch to next higher number, 

(except skip position 10 and go to 1) if required ) depress button and rotate "Line" 
control to obtain desired current. 

  
  

  

Rotate 'A" switch back to voltage position, but do not change any other settings. 

Depress button and note voltage reading. The difference in voltage readings between 

steps (8) and © /s the regulation. This change in voltage should be less than the 

maximum indicated for the tube. 

  
  

  

©The values of voltage noted in steps © and (8) are operating voltages. These voltages 

should be within the limits of operating voltages noted for the tube.        
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CONDENSED PROCEDURE FOR DIODE TESTS 

(See detailed instructions on Page 22) 

  

  

  

  

DF (Forward Current) | DR (Reverse Current) 

Diode “DF CAL" Position |"DF TEST" Position “DR TEST" Position 
D | €E | Rotate Line Control | Reject Diode if E]H Reject Diode if Meter Reads Above: 

To Set Meter To: | Meter Reads Above 

In34 |50] 3 86 20 19 | 0 5               
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Control to set meter to 
value indicated. ("E" 
switch may be set to 

   

  

   

  

   

: Lever #2| | indicated | |10 extreme 
@ Msert diode| | to powz | | forDiode counter- 
cathode (+)in pin clockwise f ce 
Jack 3, anode(-) under Test. Position. next higher position, 

inpin jack 2 (Use | but no higher, if — 

adapter cable necessary, to obtain 

if necessary. meter reading. ) 

      

  

     

    

   

    

   

                  

  

@Felease "Read Meter" 
Button, leave all settings 
unchanged except rotate 

"A" Switch to DF Test." 
Now depress "Read 
Meter" Button and note 
meter reading.       

  

Set "A" switch to'Dp Test'| |(9)Reset 'E" on Set 'H" Switch| |() Depress "Read Meter" 

            

      
  

  

With ‘Read Meter" Button in | as indicated for as indicated for Button and note Meter 
Normal Position, rotate Line diode under fest. diode under test reading. 
Control until meter points to 

“Line Calibration. 

DF (Forward Current ) \ jor iRevers¢ Current ) 

Diode DF CAL" Position "DF TEST" Position "DR TEST" Position 
D |E | Rotate Line Control | Reject Diode if E | H | Reject Diode if Meter Reads Above: 

To Set Meter To: | Meter Reads Above 

IN34|50] 3 86 20 19] 0 5 

                            
 



  

E CONDENSED PROCEDURE 

for 
TRANSISTOR TESTS 

(See Page 23 for detailed step by step instructions) 

  

(Set Switch "A" 
To TRANSISTORS") FIG 
TRANSISTOR NO. NPN 

— GAIN — re Levers Short 

Re Z]H DE [Max] 
4 

IcBo 

     
      

  

          

2NI37 LP1 PNP 4 2 50 506 

\ 

  

    

   

      
  

                    

    

  

@ser"a" © Plug transistor| |@ Set indicated] @Rotate'Line and VR Adj" 
Switch to in socket in accord) levers to Control until meter points 

“Transistors"| |with Fig. No. (or appropriate to "Line" indication. 
use adapter cable row. 

if necessary.        

   
   

  

  

  

Qf "Gy is indicated under 
"TEST, Set "Transister Test" 
switch to"L,' depress'Read 
Meter" button and note 
reading. Then set "Transistor 
Test" switch to "G1" depress 
button and note reading. 

Then see step /2 (If 'Go""is 
indicated under "Test," ignore 
‘L" and "Gi" positions and 
set switch to ''Gp")           

    
  

  

  

  

        
  

  

    2NI37 

    

          

Set" Transistor Test" 
switch to qppropriate 

_ "TcBo'position (NPN or oan _ 

On ipsad ela? PNP) and depress'Read if Simin : 

7m : z epress Mead Meter Meter" button. Reject reading (or G2 
@ ser Transistor Test button. Reject transistor transistor if meter is less than 
Switch to PNP or NPN if meter reads above reads above indicated indicated minimum 
Short" as indicated. indicated maximum. maximum. reject transistor. 

PNP 
FIG. OR Levers Short IcBo — _GAIN\— 

TRANSISTOR NO. NPN H DE [MAX] 

LP1 PNP 4 2 50 s06f 4 
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MODEL 10-60 

INTRODUCTION 

The Model 10-60 Electronamic Tube and Transistor Tester has been designed to provide the Service 
Lab with complete facilities for the following tests:- 

1, Complete Tube Tests:- *Electronamic Quality, Shorts and Leakage, and Gas Content. 
*SEE PRINCIPLES OF "ELECTRONAMIC TUBE TESTING" at the rear of this manual, 

2, Comprehensive sequential Transistor Tests (Low Power through Power types) Measures 
Icbo and DC Beta (Gain). 

3. Crystal Diode tests (Separate tests for Forward and Reverse characteristics). 

4, Picture Tube Beam Current Tests. 

5. Voltage Regulator Tube Tests:- Direct voltage and current readings under variable load 
conditions, 

The five major Test Functions of the Model 10-60 are supplemented by a carefully designed variety of 
functional facilities specifically aimed at simplification of Test operations:- 

BASIC TUBE TEST FEATURES 

1, ACCOMMODATES ALL MODERN TUBE TYPES AND FILAMENT VOLTAGES from:.75 to 117 volts. 
Tests noval button 9 pin tubes, 7 and 8 pin sub-miniature types, hearing aid and pocket radio tubes, 
double-cap U.H.F. types, loctals, single-ended (TV and FM amplifiers), regular Octals (MG, G and 
metals), spray-shield and glass types, and miniature 7 pin types. 

2, BUILT-IN MINIATURE 7 and 9 pin Straighteners:- Rustproof, long-lived, stainless steel pin 
straighteners provide means for convenient and rapid adjustment of bent base pins. Assures longer 
trouble-free life from tube sockets and better contact when tubes are returned to original apparatus 
sockets. 

  

3, QUALITATIVE TUBE MERIT readings directly indicated on a single three colored TUBE QUALITY 
SCALE supplemented by a linear scale for tube matching and qualitative comparison purposes. 

4, DUAL FREE-POINT FILAMENT TERMINAL SELECTION locates terminals of ALL filaments (sin- 
gle, double, center-tapped) regardless of rotating pin positions, 

5. VISIBLE FILAMENT CONTINUITY TESTS:- Rapidly performed by the PRECISION NUMBERED 
PUSH BUTTON SYSTEM; shows up open filaments for all types of tubes regardless of filament 
base connections. In addition, this PRECISION feature immediately reveals the open section of 
tapped filaments. 

6. MASTER ELEMENT LEVER-OPERATED SELECTOR SYSTEM: This highly important PRECISION 
feature COMPLETELY ELIMINATES ALL POSSIBILITIES OF INFLEXIBILITY due to unusual multi- 
ple tube basing terminations of new tubes and tubes yet to be developed. Maximum speed in the use 
of the lever system is accomplished by the unique fool-proof MASTER LEVER RETURN MECHAN- 
ISM which allows for instantaneous return of ALL levers to "Normal" position before testing a tube. 
Individual time-consuming return of each lever is thereby completely eliminated. In addition, sim- 
plified tube analysis is made possible by the Standard element numbering system employed.
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10. 

li. 

12. 

13, 

Be 

. SPECIFIC INDIVIDUAL LOADS AND VOLTAGES (control grid, screen, plate, etc.) applied to each 
respective element of tube under test. 

. METER READS IN PLATE CIRCUIT ONLY. Indications, therefore, are entirely dependent upon con- 

trol action and condition of ALL intervening elements. 

. OPEN ELEMENTS: Shows up tubes with open elements. The exclusive "ELECTRONAMIC" TUBE 

TEST NECESSITATES ALL ELEMENTS INTACT FOR PROPER reading. 

TESTS diodes, triodes, rectifiers, tetrodes, pentodes, multi-purpose tubes, gaseous types such as 
OY4, 0Z3 and OZ4 and remote control gaseous types such as OA4 and 2A4, regardless of varying 
filaments or other element positions. 

MULTI-SECTION TUBES: Individual tests for each section of multi-section tubes including visible 
tests of the fluorescent screen, winking effect on cathode ray indicator tubes and FM/AM alignment 
ray indicator tubes. No shifting of tubes is necessary to obtain all tests. 

HOT CATHODE LEAKAGE TEST: Sensitive neon method quickly shows up poor cathode structure 
in accord with leakage specifications of leading tube manufacturers. 

DUAL SENSITIVITY HOT INTER-ELEMENT SHORT TESTS made ingeniously simple through the 

use of PRECISION Automatic Interlocking Push-Buttons, and lens-protected magnified neon lamp. 

Double sensitivity is made available through the flip of a switch to permit special application tube 
selection to more rigid standards. 

GAS TEST FEATURES 

Gas measurement is taken Directly in the grid circuit of the tube to be checked. Meter reads Direct 
Gas ona special 0-15 microampere scale. 

Distinctly separate panel controls provide for a Direct Gas test on all tubes where tube gas content 
is a factor in circuit operation, 

A selected variety of plate potentials are available which are pre-calculated in conjunction with ap- 
plied bias to insure sufficient power development for reliable Gas detection. 

"Gas" button is "locking-release" type. This feature allows for gas-development time, required in 

some cases for true build-up of gas. 

The sensitive Meter is fully protected against inadvertent overload during gas tests by a meter-pro- 
tective circuit. 

VOLTAGE REGULATOR TEST FEATURES 

The basic Lab type Voltage Regulator Tests included in Model 10-60 permit direct comparison of test 

results with published data for VR tubes:- 

(a) The load on VR tubes can be directly varied from minimum to maximum, directly 

monitored current-wise on the 10-60 Meter. 

(b) Voltage regulation at any load point between Maximum and Minimum is read directly 
on the 10-60 Meter. 

Firing and extinction potentials can be checked and read directly on the Meter. 

Facilities provide for test of all types of VR tubes from below 65 volts to above 150 volts.
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PICTURE TUBE BEAM-CURRENT TEST FEATURES 

The extra-high Sensitivity of the 10-60 indicator circuits permits Beam Current Measurement of 

Picture Tubes (current measurement from Cathode through G1, to G2) through use of Accessory 
Cable, Model PTA. 

Beam Current bears direct relationship to Picture Brightness inasmuch as current collected on G2 
emanates from the small picture-producing area of the Cathode. This type of test is preferred by 
Pix tube manufacturers as compared to a standard Emission test (Cathode to G}) because of Beam 
Current's direct relationship to Picture Brightness. 

TRANSISTOR AND CRYSTAL DIODE TESTING FEATURES 

17 DC Collector voltages are available for test of Icbo to insure most accurate comparison with 
manufacturers’ specifications. Meter sensitivity continuously variable from 120 microamperes 
full scale to 24 milliamperes full scale insures complete coverage for all types of transistors. 

Provides for Direct Beta (Gain) Readings for POWER TRANSISTORS as well as Low Power Types. 
Readings are supplemented by a Leakage Reading in the case of Low Power Transistors for maxi- 
mum accuracy of Gain Readings, A safety-type Short test is provided as the first step for all Tran- 
sistor tests. 

Transistor socket terminations are distributed to the 10-60 test circuits through the Master Lever 
Distribution System. This tie-in with the Lever System insures utmost flexibility for accommoda- 
tion of future transistor releases. 

A universal flexible-lead Adapter Cable is supplied with your Model 10-60 to permit connection to 
unusual types which are not adaptable to standard sockets, This cable also permits connection of 
new types of transistors yet to be released which may not mate with panel sockets. 

All Crystal Diodes are checked for Forward and Reverse current directly in accordance with the 
diode manufacturers’ data. 

All transistor test data is completely listed on the 10-60 Roller Chart. Specific SHORT, Icbo and 
GAIN figures are listed for each transistor type. In those cases where specific limits are available 
from the transistor manufacturer, they are listed under the "Max" or "Min" column on the roller 
chart, In those cases where the manufacturer has not yet set a specific field reject limit, "Typ" 
values for Icbo and Gain are listed for guidance. 

. All test potentials are compensated for variations in line voltages by means of a heavy duty continu- 
ously variable panel mounted line voltage control. 

MISCELLANEOUS FEATURES 

FIVE WINDOW, HIGH SPEED DUAL FUNCTION ROLLER CHART SYSTEM. Provides complete 
listings of all up-to-date Tubes and Transistors. 3 column Tube Data, 2 column Transistor Data. 
Provides "years" of space for new tube and transistor releases. 

ROLLER CHART ASSEMBLY COMPLETELY DETACHED FROM THE INSTRUMENT ITSELF.
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2. MASTER LEVER ELEMENT SELECTOR-DISTRIBUTION SYSTEM:- This important PRECISION 
feature ELIMINATES INFLEXIBILITY OR OBSOLESCENCE due to multiple and changing basing 
terminations of new tubes and transistors. 

3. LARGE, EASY-TO-READ, rugged, double-jeweled "PACE" Meter, accurately balanced and fac- 
tory-calibrated to within 2%. 50 microamperes full scale sensitivity. 

4, FACTORY-CALIBRATED ACCURACY of the tube and transistor test circuits is closely maintained 
by the use of individual calibrating controls, adjusted and sealed at the factory against laboratory 
standards, and through use of individual, 1% bridge-calibrated wire wound shunts. 

5, TELEPHONE-CABLED PLASTIC INSULATED WIRING EMPLOYED THROUGHOUT, is highly re- 
sistant to moisture. Assures reliable performance even under highly humid conditions. 

6. TEST CIRCUITS COMPLETELY TRANSFORMER ISOLATED FROM POWER LINE, 

7. MICRO-LINE ADJUSTMENT, read directly on meter, provided by use of continuously variable, 50 
watt line voltage control. 

8. DEEP-ETCHED ENAMEL; FILLED SATIN ALUMINUM INSTRUMENT AND ROLLER CHART PANELS: 
Provide truly permanent legibility. 

* * * * * * * 

FUNCTIONS OF PANEL COMPONENTS 

(As they relate to TUBE TEST) 

1. SWITCH "A":- Load and Voltage Selector - This switch (in positions 1 thru 8) selects the load and 
plate potential applicable to the particular tube under test. In addition, Switch "A" provides for var- 

jation of the basic meter sensitivity, allowing for standardized testing of diodes, low current types, 
and other special vacuum tubes. 

2. SWITCH "B":- Filament Return Selector - Control "B" provides free-point filament terminal selec- 

tion for all type tubes, regardless of filament base termination arrangement. 

3, CONTROL "C":- Control-grid Voltage Potentiometer - Provides selected test input circuit potentials 

which are automatically applied to the control grid selected by the MASTER LEVER SYSTEM. 

4, CONTROL "D":- Meter Sensitivity Potentiometer - A special-tolerance, tapered potentiometer en- 

abling the setting of calibration limits for all tubes as noted on the tube test roller chart. 

5. CONTROL "E":- Filament Voltage Selector - Provides a complete range of 17 filament operating 

potentials from .75 through 117 volts. 

6. MASTER LEVER SWITCH (Master Element Selector) - This MASTER switch consists of 12 individual 
5 position switches, Each switch is individually numbered from 1 through 12. Each number repre- 
sents a tube element number as listed by Tube Manufacturers and the Electronic Industries Associa- 

tion, For example, consider the case of a screen grid tube type 6SJ7. The tube element numbering, 
as listed in standard tube manuals, is as follows: 

Pin 1 - Envelope 
Pin 2 - Heater 
Pin 3 - Suppressor 
Pin 4 - Control grid 
Pin 5 - Cathode 
Pin 6 - Screen grid 
Pin 7 - Heater 
Pin 8 - Plate
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10. 

lle 

When, for example, a type 6SJ7 tube is inserted into its socket, pin 1 of the tube is automatically con- 
nected to Master lever 1; pin 2 to Master lever 2; pin 3 to Master lever 3; etc. (Each numbered 
lever, therefore, controls the application of its corresponding tube element into the appropriate tube 
test circuit.) It will be noted that each Master lever can be thrown into any one of 5 positions, indi- 
cated as: W, X, Y, Z and "Normal". Circuit identification of these positions are listed as follows: 

Position "W" - Open position. Any lever thrown to the "W" position open-circuits its 

corresponding tube element. 

Position "X" - Screen Grid position, In the case of the 6SJ7 example, element 6 is 

Screen Grid. Lever 6 therefore, becomes the Screen lever, and this lever is thrown 
to position "XK". 

Position "Y" - Plate circuit position. Element 8 of type 6SJ7 is a Plate. Lever 8 
therefore, becomes the Plate lever and this lever is thrown to "Y" position. 

  

Positi " - Grid circuit position, Element 4 of 6SJ7 is Control Grid. Lever 4 

therefore, becomes the Grid lever and this lever is thrown to "Z" position. 

Position "Normal" - Common termination to cathode and/or reference potential. 
All elements requiring a "normal" or cathode potential lever such as Suppressor 
grids, cathode, etc., are accordingly accommodated by leaving the corresponding 
levers in "Normal" position, 

It is therefore seen that the complete lever setting for type 6SJ7 tube is simply set up as follows: 

Ww x ¥ Z 
i 6 8 4 

Only 3 levers in this example require actuation, All other levers are untouched and are left in the 
"NORMAL" position. 

Although the connecting network of the MASTER LEVER SELECTOR appears complicated behind the 
instrument panel, its operation from the top of the panel is unusually simple and straightforward. 

THE "LINE AND VR ADJUST" CONTROL - This control permits adjustment for the operating line 
voltage when the meter pointer is brought to the arrow-head center of the scale plate marked "LINE". 
This control is a heavy duty, continuously variable, wire wound potentiometer, assuring step-free, 
positive, micro-voltage adjustment. 

THE PUSH BUTTON SYSTEM -(Buttons 1 through 12). These buttons, in conjunction with the dual 
sensitivity neon test circuit, permit rapid short and leakage check of all tube elements, merely by 
consecutively depressing buttons 1 through 12 and observing the neon lamp indications. Visible 
filament continuity tests are also provided by the push button system in conjunction with data listed 
under "Fil. Cont." on the roller chart. 

"READ METER" BUTTON - This button (when held down) provides the meter reading for tube per- 

formance quality tests. When depressed, it also automatically releases any other buttons which may 
have previously been depressed. 

"OFF" BUTTON - This button (when in the down or depressed position), shuts the instrument OFF. 

To turn the instrument ON, the "Read Meter" button is depressed, releasing the OFF button. 

SOCKETS ~- This instrument incorporates the 7 and 8 pin sub-miniatures. Noval Button 9 pin, loctal, 
combination 7 prong, Button 7 pin, 6 prong, 5 prong and 4 prong sockets, and also a special 12 prong 
socket which provides a centralized terminal for direct access to all 12 tube testing circuits. 

All tube analysis, ie: filament continuity, hot cathode leakage, hot neon short check, tube quality 
tests and ballast unit tests, are obtained from each of the test sockets, in accordance with the type 
of tube base involved,
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12. "F" CONTROL - Sets Grid bias voltage for Gas tests. 

13. "G" SWITCH - Sets Plate (and Screen) potentials for Gas tests. This switch should be returned to 

"OFF" position (position 12) as a precautionary measure after making test. 

14. "GAS ONLY" BUTTON - After making tube short and quality checks, if gas is suspected, set "F" 

and "G" as indicated on roll chart and depress "GAS ONLY" button. This button will latch and stay 

depressed to allow time for build up of gas. After taking a Gas reading, depress the "Read Meter" 

button to release the "GAS ONLY" button. 

FUNCTIONS OF PANEL COMPONENTS 

(As they relate to PICTURE TUBE TEST) 

1. "A" SWITCH - "Pix Tubes" (position 9 of "A" Switch) selects the proper circuit for CRT picture 
tube tests. 

2. "B" SWITCH selects the filament termination. 

3, "E" SWITCH selects the filament voltage. 

4, CONTROL "H" varies the basic meter sensitivity. 

5. MASTER LEVER SWITCH allows selection of proper CRT terminals for application of required 
voltages. 

6, PUSH-BUTTONS 1 through 12 check for shorts, leakage and filament continuity, in conjunction with 

neon indicator and "High-Standard" leakage sensitivity switch. 

7, "READ METER" BUTTON provides picture tube quality check when depressed. 

* * * * * * * 

FUNCTIONS OF PANEL COMPONENTS 

(As they relate to VOLTAGE REGULATOR TUBE TESTS) 

1. "A" SWITCH:- Positions 10 through 13 (marked "VR" on the panel) set up the proper test circuits 

and meter sensitivities for voltage regulator and voltage reference tubes. 

2, "G" SWITCH:- Selects proper supply voltages. 

3, "LINE AND VR ADJUST" CONTROL in conjunction with "G" Switch allows for variation of VR load 

current over its specified operating range. 

4, MASTER LEVER SWITCH allows selection of proper VR tube terminals for application of required 7 

voltages. 

5. "READ METER" BUTTON when depressed, allows reading of VR tube voltage or current depending 

on "A" Switch setting. 

NOTE: No short tests are necessary for VR tubes,
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FUNCTIONS OF PANEL COMPONENTS 

(As they relate to CRYSTAL DIODE TESTS) 

"A" SWITC! 
test circuits. 

  

- Positions 14 through 16 ("Df Cal", "Df Test" and "Dr Test") select the proper diode 

"D" CONTROL:- Selects meter sensitivity for "Df Cal" setting. 

"E" CONTROL:- Selects required potentials for all diode test settings. (Normally has to be changed 
from previous setting for "Dr Test".) 

"H" CONTROL:- Selects meter sensitivity for "Dr Test". 

MASTER LEVER SWITCH selects proper diode terminal for application of required voltages. 

"LINE AND VR ADJUST" CONTROL allows setting of diode forward current in "Df Cal" position. 

This control is reset for "Dr Test" to bring the meter pointer to the normal "Line Adjust" calibra- 

tion. 

"READ METER" BUTTON when depressed, allows test readings to be made. 

* * * * * * * 

FUNCTIONS OF PANEL COMPONENTS 

(As they relate to TRANSISTOR TESTS) 

. CONTROL "H":- Determines the meter sensitivity for Icbo readings. 

SELECTOR SWITCH "A":- The "TRANSISTORS" position of this switch sets up the internal circuitry 
in preparation for transistor tests. 

CONTROL "D":- Determines the meter sensitivity for Gain checks. 

SWITCH "E":- Collector Voltage Selector for Icbo readings. Provides 17 predetermined values of 
Collector voltage from .5 volts DC to 160 volts DC. 

"PNP" - "NPN" "TRANSISTOR TEST" SWITCH:- Provides sequential selection of Test Functions 

for all classes of transistors. Two Gain positions, labeled "G," and "G2" are listed. "G1" will be 

used on all Low Power transistors. "G2" is used for Power types. 

THE MASTER LEVER SYSTEM is the universal circuit selector for Transistors as well as for 

Tubes:- 

Levers thrown to position "W" open-circuit the corresponding transistor elements. 

Levers thrown to position "X" connect the corresponding transistor elements to the 
Collector Test circuits in the 10-60. 

Levers thrown to position "Y" connect the corresponding transistor elements to the 
Tetrode Test circuits in the 10-60. 

Levers thrown to position "Z" connect the corresponding transistor elements to the 

Base Test circuits in the 10-60. 

Levers thrown to position "Normal" connect the corresponding transistor elements 
to the Emitter Test circuits in the 10-60. 

. THE "READ METER" BUTTON is used to obtain Meter readings for all Transistor Tests. 

THE "LINE AND VR ADJUST" CONTROL is used to Adjust for Line Voltage variations same as is 

done for Tube Test. 
* * * * * * *
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INTRODUCTION TO TRANSISTOR TESTING 

In order to more clearly acquaint the technician with the function of the Model 10-60 Transistor Tester, 
it may be helpful to review a few of the more pertinent characteristics of transistors and their relation 
to the operating equipment. The scope of this instruction manual prohibits a complete discussion of the 
principles of transistors, It must be assumed that the technician has familiarized himself with these 
basic principles through a study of technical literature such as listed in the bibliography on Page 32 
of this instruction manual. 

Because of the relative newness of the transistor field itself, a variety of test procedures and limits 
have thus far been advanced for field checking of transistors. One parameter however has been found 
to be superior to most others in the determination of transistor quality. This parameter labeled "Icbo" 

(to be discussed further on in this instruction manual) is a reliable indication of the original quality of 
the transistor in the manufacturing process and can be successfully used as a yardstick for determining 
deterioration of the transistor after it has been installed and used in commercial equipment, The read- 
ing to be taken on an "Icbo" test is usually in the order of microamperes and therefore requires a sen- 

sitive indicator in the test instrument. Many commercial transistor testers have been designed away 
from this important "Icbo" test because of this meter sensitivity problem and, as a result, rely upon 

other less revealing characteristics to determine transistor condition. The Model 10-60, therefore, is 
one of the few service type instruments which can be used in direct comparison with laboratory type 
transistor test equipment. 

Transistor manufacturers have standardized a number of nomenclature symbols for the various charac- 

teristics of transistors: Explanations for several of these symbols are listed as follows:- 

1, Icbo - This symbol indicates the current flowing between the Collector and Base with the 
Emitter open, See Fig. 2, second illustration, It will be noticed therefore that 
the first two symbols after the "I" indicate the circuit in which the current is to 

be measured: the symbol missing in this particular example is the "E" (Emitter). 
The "O" at the end of the symbol indicates that the missing symbol ("E" in this 
case) is open-circuited for this particular type of test. In other words, if we had 
a case where the test required a measurement of current flowing between the 
Emitter and the Base, with the Collector open, the symbol would read "Iebo". 
In fact, "Iebo" is a characteristic used by the transistor manufacturer for some 
types of tests, (See pages 27 and 28), 

2. Icbs - This function follows the same type of nomenclature as in the above example except 
that the missing element (Emitter in this case) is not open but is shorted to Base. 
The "S" in this case indicates a shorting of the missing element. 

3, Beta - "Beta" is the description for Current Gain and is analogous to amplification factor 

in a receiving tube, Specifically it is defined as the Current Gain from Collector 
to Base with the output shorted and with a constant DC Collector Voltage. Beta can 
refer to either AC or DC Current Gain. DC-signal is used in the Model 10-60. In 
the Model 10-60, Beta or Gain is indicated by first observing a reading of Emitter 
to Collector current with Base open; then obtaining a second reading with a pre- 
determined value of current injected into the Base to produce an increased Collector 
current reading. The increase in Collector current will be an indication of the Gain 
or Beta of the transistor. Extensive tests have yielded results which show close 
correlation between AC and DC Beta readings under these conditions. 

Other symbols may be encountered by the technician when reading technical literature. They would how 
ever follow the same pattern as described above. 

* * * * * * * 

The schematic representation of a transistor is illustrated in Figure 1, Page 9. Figure ] shows the 
relationship between the schematic representation and actual physical structure of the transistor. The 
two indium pellets which constitute the Emitter and Collector terminations of the transistor are spaced 
quite closely to each other and create diffused regions, separated only by an extremely thin wall of cry- 
stal material. It becomes obvious therefore that shorts may occur between Emitter and Collector: the 
"short" position of the transistor test facilities of the Model 10-60 is therefore the first important test, 

See Fig.2, "Short Test". A shorted or low resistance transistor should be rejected without further 

testing.
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As noted previously, Icbo (Collector Cut-off Current), which is measured per Fig.2, second illustra- 
tion, is the basic transistor test parameter, and is the second test performed on all transistors by the 
10-60. 

The third transistor test is designated as "L" or Leakage. The basic circuit for this leakage test is in- 

dicated in Fig. 2, third illustration, and provides a meter reading which is essentially the Icbo of the 
transistor multiplied by the Beta (Gain). Test position "L" on the "TRANSISTOR TEST" Switch sets up 

instrument for this Leakage test. This Leakage test in itself is of no special significance insofar as the 
condition of the transistor is concerned. IT MERELY SERVES AS AN INITIAL READING TO BE SUB- 
TRACTED FROM THE NEXT TEST WHICH IS DESIGNATED ON THE PANEL AS "G" FOR "GAIN". 

SEE FIG, 2, FOURTH ILLUSTRATION. 

These two positions, the "L" position and the "G)" position, are therefore used to determine the Beta 

or Gain of a Low Power Transistor and is simply done on the 10-60 by subtraction of the "L" reading 

from the "G1" reading to yield an actual Gain number. (G) position is used for Low Power Transis- 
tors: G2 position is used for Power Transistors only.) 

It is interesting to note that in the case of a transistor wherein the Icbo is normal (a low value) and the 
Beta is also normal, the Leakage reading will be quite small and, in many cases, negligible. For ex-~ 
ample, if a transistor has a Gain (Beta) of 50 and the Icbo is inherently quite low, multiplication of a 
very low Icbo times Beta of 50 will yield a very small Leakage number as compared to the second read- 
ing (Gain) and could almost be ignored. On the other hand, if the Icbo is quite high, the Leakage reading 
will become significant and should not be ignored in obtaining the Gain reading. It is good practice in 
the case of Low Power Transistors therefore to always perform the Leakage or "L" test and subtract 

it from the "G)"or second reading in order to insure that an accurate Gain reading be obtained. The 

Leakage reading is not used in the case of POWER Transistors for reasons detailed further on in this 
manual, 

Tetrode Transistors are similar in construction to the usual three terminal transistor with the excep- 
tion that an additional base connection is made externally which serves the function of a Tetrode connec- 
tion. In order to test for Tetrode action, it is merely necessary to perform the usual Icbo, Leakage, 
and Gain tests, and then, finally, apply a selected potential to the Tetrode connection to produce a poten- 
tial difference between the Tetrode and Base of the transistor. This difference of potential will then 
cause the Gain reading to decrease. Therefore, Tetrodes will be treated in the same fashion as three 
terminal transistors with the exception of the additional test to indicate Tetrode operation. 

ONE MAJOR DIFFERENCE BETWEEN RECEIVING TUBE TESTING AND TRANSISTOR TESTING LIES 
IN THE FACT THAT TRANSISTORS ARE TEMPERATURE SENSITIVE. A test performed upon a tran- 
sistor at rated temperature (approximately 77° Fahrenheit) may yield noticeably different results as 

compared to the same test performed in direct sunlight, for example, at 95° Fahrenheit, or in a cold 
room at 40 to 50° Fahrenheit, The operator must therefore bear in mind that.any unusual results ob- 
tained when testing transistors at temperatures which vary considerably from 77° Fahrenheit must be 
verified by repeating the test at room temperature, Sensitivity to temperature is such that different 
readings can be obtained if the operator holds the transistor in his fingertips while performing the test 
as compared to a test where the hand is removed from the transistor. These precautions regarding 
temperature are important when questionable current readings are obtained during transistor tests. 

Transistors are classified as PNP or NPN type. The only difference, so far as testing of the transistor 
is concerned, between these two classes is the polarity of the applied test voltage and of the metering 
circuit, In other words, all tests on a PNP transistor are the same as would be performed on the NPN 
with the exception that "TRANSISTOR TEST" Selector of Model 10-60 applies test voltages of the correct 

polarity to the transistor. A PNP transistor will have a negative potential applied to its Collector: a 

NPN transistor will have a positive potential applied to its Collector. 

The above basic principles of transistor testing apply to both Low Power (Audio and RF) and to Power 

transistors, The major difference between the operation and test of POWER transistors as compared to 

LOW POWER transistors is in the heavier current capabilities of the Power Transistor. In the case of 

Low Power Transistors, the Beta (Gain) measurement is obtained by injecting a predetermined current 

into the Base and obtaining a meter reading which will bear a relationship to the Gain of the transistor. 

In Low Power Transistors, if a current of 30 microamperes is injected into the Base, a reading of 3000 

microamperes will be obtained if the Gain of the transistor is 100. However, in the case of Power Tran- 

sistors, the Collector currents in operation will be of the order of 100 milliamperes or greater. It 

therefore becomes necessary to inject greater Base currents to obtain Collector currents of this order 
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of magnitude. This requirement is met in the Model 10-60 by the use of a separate Gain Selector posi- 
tion on "TRANSISTOR TEST" Switch marked "G2". All POWER transistors are therefore Gain checked 
not in position "G)" but in position "G2". Note that "L" or Leakage tests should not be made with POWER 
transistors. Results will be in error if "L" readings are subtracted from "G2" readings due to the fact 

that "G2" meter readings are not intended to relate to "L" readings. 

* * * * * * * 

PICTURE TUBE TESTING 

The Model 10-60 also includes complete facilities for BEAM CURRENT testing of PICTURE TUBES when 
used with PRECISION "Picture Tube Adapter Cable", a separate accessory cable available from your 
favorite distributor or directly from the Service Department of PRECISION APPARATUS COMPANY, 
INC, Beam Current checking differs from the usual type of picture tube Emission testing, by revealing 
the true brightness capability of the picture tube. The intensity or magnitude of Beam Current directly 
determines the degree of screen brightness and is therefore the most significant factor in the determina~ 
tion of tube condition. The PICTURE-PRODUCING BEAM itself originates from a relatively small area 
in the center of the cathode disc: the remainder of cathode area has little or no effect upon the cathode 
beam. It is therefore most important that the Emission capabilities of this central area of the cathode 
be examined and that the remainder of the cathode area be eliminated from the actual brightness check. 
See Fig.3 below. 
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This most important condition is satisfied only by a set of test conditions which will measure the magni- 
tude of the true Beam Current, The high sensitivity meter of the Model 10-60 reads only that current 
which passes through the small aperture in Grid #1 of the picture tube (true Beam Current) as can be 
seen from Fig. 3. The emissive capabilities of the remainder of the cathode do not contribute to the 
picture-producing beam and are therefore not included in the Beam Current reading. It becomes obvious 
therefore that the usual type of Emission check which reads Total Emission from the complete cathode 
disc would reveal little or nothing as regards the condition of the small central area of the cathode. 

CRYSTAL DIODE TESTS 

Crystal Diodes are an important factor in modern TV and communication circuits. The most reliable 
accepted test for Crystal Diodes is a comparison with manufacturers’ specifications on the basis of for- 
ward and reverse current at specified test voltages. The usual forward and reverse resistance check 
(using ohmmeter type circuits) are useful only in those cases where relatively large deterioration of 
the crystal has occurred. In the case of your Model 10-60, the forward and reverse current character- 
istics of the crystal can be correlated with manufacturers’ specifications. The wide variety of DC test 
potentials available in the Model 10-60 (0 to 160V. D,C,) in 22 steps assures availability of test voltages 
exactly equal or closely similar to manufacturers’ test voltages for reverse current.



MODEL 10-60 (5-58)12 PAGE 12 = 

OPERATING INSTRUCTIONS 

TUBE TEST 

1. With "OFF" button depressed, connect the line plug of the instrument to any 50-60 cycle 110-125 volt 
A. C, source. 

2. By means of the "LEVER-RETURN" button on the right side of the MASTER LEVER DRUM, throw 
ALL levers to the "NORMAL" position. o 

3, Refer to the tube 
mA", "BM, MoM," 

  

st roller chart windows for the tube type number to be tested and set CONTROLS 
"E" to positions designated for that tube. 

  

For simplicity in locating any tube type number, it will be helpful to note that all tubes are listed in 
strict numerical order beginning at the top of the left hand window opening, continuing downward to 
the end of the roller chart and thence to the top of the right hand window opening, etc. 

4, PRESS (and then remove finger from) the "READ METER" button to turn instrument "ON". (It will 
be noted that the "OFF" button is thereby released to the up or "ON" position.) Then rotate the 

"LINE AND VR ADJUST" control knob to bring pointer of meter to the "Line" indication on the meter 
scale. 

5, Insert tube to be tested into its respective socket and allow the tube to heat. Use black overhead cap 
when necessary except where use of Red cap is specifically indicated on the roller chart. Any de- 
viation of the meter pointer from the "LINE" position (after tube has heated) should be corrected by 
rotating the "LINE AND VR ADJUST" knob to bring the meter pointer back to "Line" indication, 

(DO NOT ATTEMPT TO OBTAIN TUBE QUALITY METER INDICATION UNTIL AFTER SHORT 

TESTS ARE MADE, ELSE SERIOUS DAMAGE MAY RESULT TO INSTRUMENT.) 

6. Next, proceed to Short and Leakage Tests (WITH ALL LEVERS IN THE "NORMAL" POSITION) as 
follows: 

7. Press the numbered push buttons 1 through 12, in consecutive order. Watch the neon lamp "Tube 
Shorts" indicator for glow or continuous flicker, The tube under test should be LIGHTLY tapped 
during "Short" tests, to reveal loose elements which might become shorted under vibration, 

IMPORTANT: NEON LAMP SHOULD GLOW ONLY ON THOSE BUTTONS DESIGNATED ON TUBE 

CHART FOR FILAMENT CONTINUITY, ("FIL. CONT.") OR ON THOSE ADDITION- 

AL BUTTONS SPECIFICALLY NOTED ON THE ROLLER CHART. 

Inasmuch as the filament of the tube under test is disengaged when the "FIL. CONT." buttons (desig- 

nated on the roller chart) are depressed, it is necessary that these buttons be immediately returned 
to normal "up" position (by depressing any other button) and thereby allowing the tube to remain in 
a heated condition for further test. 

THE TUBE UNDER TEST SHOULD BE REJECTED AS DEFECTIVE (OPEN FILAMENT) IF NEON LAMP 
FAILS TO GLOW WHEN THE DESIGNATED FILAMENT CONTINUITY BUTTONS ARE DEPRESSED. 

DISREGARD ANY MOMENTARY NEON LAMP FLASHES AS BUTTONS ARE DEPRESSED. These 

flashes are merely the discharge of the blocking condenser in the short check circuit. 

Inasmuch as the short check push button numbers directly coincide with socket prong numbers, it be- = 

comes apparent that the operator (for short check purposes) need only depress that quantity of buttons 
equal to the number of socket prongs involved. For example: If the tube under test inserts into the 4 
prong socket, then only buttons 1 through 4 need be short-checked; if the tube inserts into the 5 prong 
socket, then buttons 1 through 5 are the only ones involved, etc. If a top grid cap is present, then add 
button #11 to the short check procedure. 

8. A discernible neon lamp glow or continuous flicker, when any one of the numbered buttons "1 to 12" 

are depressed, (with the exception of the designated "FIL CONT" buttons) indicates an inter-electrode 

high resistance leakage or short and the tube should be rejected without further testing, (unless other- 

wise noted on the tube test roller chart), Inasmuch as these tests are made while the tube is ina 

heated condition, the tube should be allowed time to heat up sufficiently. In this manner, shorts or 

leakage that may occur due to expansion of internal elements can be more readily detected.
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Because all tube elements connect to individually numbered push-buttons, there is no necessity to 
employ a separate cathode leakage button. Cathode leakage will be detected when the respective 
button , (corresponding to a particular tube's cathode), is depressed. 

Push-buttons 1 through 12 are numbered in accordance with standard tube basing sequence. Should 
short indications be obtained on any one or more buttons, (for example on buttons 5, 6 and 8), then 
the tube elements, corresponding to tube pins No. 5, 6 and 8 are either internally shorted or are 
connected through low leakage paths to other elements of the tube. 

The flexible element selection circuit of the Model 10-60 allows for either series or parallel connec- 
tion of center-tapped filaments. In order to obtain uniformity of test settings and to minimize opera- 
ting errors, all tubes with center-tapped filaments are tested in parallel connection. Should the neon 
lamp fail to glow when any one of the push buttons (listed on the roller chart under "Fil. Cont.") are 
depressed, (during filament continuity test), the tube should be discarded. 

If, however, one section of a center-tapped filament be indicated to be open-circuited, and for some 
reason the operator does perform a Quality test, it will be found in many cases that a reading in 
the upper section of the red, "Replace" sector can be obtained. This is, of course, due to the par- 
allel filament connection. The intact portion of the filament is still operating and causing a partial 
meter reading to be obtained. Such tubes should have been previously discarded ds a result of the 
"Fil, Cont." test failure. 

9. AFTER SHORT AND FILAMENT CONTINUITY CHECKS AND LINE ADJUSTMENTS HAVE BEEN 
ACCOMPLISHED, throw the levers indicated (on the roll chart) under "W-X-Y-Z" to the positions 
called for. All other levers MUST REMAIN IN "NORMAL" POSITION. 

10, Then depress the "READ METER" button and obtain the (PERFORMANCE MERIT) Quality Indication, 

* * * * * * * 

GAS TEST 

NOTE: As a standard operating procedure, it is not necessary to check all types of tubes for gas. The 
operator should choose to make a gas test only on those tubes where the operating circuit will 
be affected by excessive gas currents. Tubes used in Low Power circuits are seldom subject 
to gas current problems. Gas data is therefore not listed for Low Power tubes such as are used 
in portable battery receivers, etc., inasmuch as experience has proven that trouble-producing 
gas is not developed in these Low Power tubes. 

After the Quality test has been completed, any tube (other than diodes or rectifier types) may be checked 
for excessive gas content as follows: 

1, With all Controls, Switches and Levers set up for Quality test, (unless otherwise instructed 
on Roller Chart) set "F" and "G" as indicated. 

  

2. Depress the "Gas Only" button and note the meter reading on the 0-15 "Gas" scale directly 

below the Red portion of Tube Quality arc. If the gas reading is above the limit listed (see 
NOTE 1) reject the tube without further test. If the gas reading is below the limit, leave 
the "Gas Only" button depressed (button will stay down until released) and wait at least 2 

minutes (see NOTE 2), then again note the meter reading. At the end of 2 minutes, if there 
has been no change in the meter reading, the tube can be assumed to be free of gas. If the 
meter reading has changed, observe the meter pointer to see if the gas reading continues 
to climb above the limit. 

3, After completing the Gas test, set "G" Switch to "OFF" and depress "READ METER" button 

to release "Gas Only" button. 

NOTE 1. Gas Limits. 

Voltage Amplifier Tube Type 
Power Amplifier Tube Types: 

- 2 pa, Maximum 
5 pa. Maximum 

    

The above limits are based on informal Industry standards. However the technician should bear in 
mind that these limits are general and may not apply to all situations. For example, if an Output


