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MODEL 660

Twe MooeL 660 1s A MODERN, FOUR=WAY, LEVER-OPERATED TESTER ESPECIALLY EMGINEERED TO TEST ALL
PULAR AM-FM-TV RECEIVING TUBES, TRANSISTORS, CRYSTAL DIODES AND TV PICTURE TUBES.
A - CatHooe Conpucrtance Tusg TESTER - DESIGNED ACCORDING TO TIME-PROVEN EMISSION TESTING

PRINCIPLES AS WERE ORIGINALLY RECOMMENDED BY RETMA AND TUBE MANUFACTURERS . |

B - CoMPREMENSIVE TRANSISTOR TESTER - DESIGNED WITH THE ASSISTANCE OF ENGINEERING RECOM-.
MENDATIONS FROM LEADING TRANSISTOR MANUFACTURERS. TESTS IcBO, GAIN, SHORTS AND
LEAKAGE FOR ALL RF, Aupio, Power AND TETRODE TRANSISTORS - - NPN anD PNP tYpPES.

C - CrysvaL DIODES ARE ACCOMMODATED IN A SPECIAL CIRCUIT, FOR BOTH FORWARD AND REVERSE
CURRENT,

D - TV PicTuRe TUBES ARE ACCURATELY TESTED IN A SPECIALLY ENGINEERED CIRCUIT, FOR PIC-
TURE-PRODUCING BEAM CURRENT, (NOT JUST CATHODE EMISSION) . USES OPTIONAL ACCESSORY
PICTURE TUBE ADAPTER CABLE, #PTA,

THe MooEL 660 WAS DEVELOPED FOR MAXIMUM SPEED IN USE WITH UTMOST SIMPLICITY OF OPERATION.
REE-POINT" CIRCUIT ENGINEERING ASSURES THE HIGHEST DEGREE OF INSURANCE AGA INST OBSOLESCENCE .

ASIDE FROM ITS MANY DESIRABLE ELECTRICAL FEATURES, THE MODEL 660 EMPHASIZES ADVANCED FUNC-
JONAL DESIGN AS IS EVIDENT IN ITS “APPLICATION-ENG INEERED" PANEL LAYOUT; - - - HIGH SPEED, THREE-
NDOW ROLL CHART WITH TIME-SAVING "Tusc-F iNDER" TABS; = - - AND WIDE-ANGLE, FULL VIEW, 5-1/ln

E METER.

OUTSTANDING TUBE TESTING FEATURES OF THE MODEL 660

ACCOMMODATES ALL SERIES STRING AND
A FROM .75 ToO YOLTS. JESTS NOV
(TV AND FM AMPLIFIERS), REGULAR OCTALS
AND MINIATURE T PIN TYPES, ETC. :

UP-TO-DATE TYPES. 22 INDIVIDUAL F |LAMENT VOL-
L BUTTON O PIN TUBES, LOCTALS, SINGLE-ENDED
+ G AND METALS), SPRAY-SHIELD AND GLASS TYPES

E-PROVEN CATHODE CONDUCTANC E TESTING CIRCUIT sussecTsaLL TusES 10 A RELIABLE,
STANDARDIZED EMISSIVE-CAPABILITY ' . i~

3. OPEN ELEMENT TEST: - Tuis SPECIAL TEST FACILITY SUFsLENE ‘we PRimany Catvooe Con-

B s
a

DUCTANCE TEST. o

3ION FeEaTURE ELIMINATES
TEAMINATIONS OF NEW

4. LEVER ELEMENT SELECTOR-DISTRIBUTION SYSTE R
INFLEXTB TY OR OBSOLESCENCE DUE T8 MULTIPLE AND CW
TUBES AND TRANSISTORS. .

5. TRIPLE-WINDOW, HIGH SPEED, GEAR-OPERATED RO BE CHART witTw TIME-SAVING. "Tuse-
FINDER" PANEL TABS.

4

_ LOCATES TERMINALS oF ALL ricamenTs (sinaLE,
REGARDLESS OF ROTATING PIN POSITIONS.

7. VISIBLE FILAMENT CONTINUITY TESTS: = RAPIDLY SHOWS UP OPEN FILAMENTS INCLUDING OPEN
SECTIONS OF TAPPED FILAMENTS.

DOUBLE, CENTER-TAPPED

8. BUILT-IN MINIATURE T AND O Pin STRAIGHMTENERS .

9. STS SPECIAL-PURPOSE TUBES AND GAS § sucu as OYlW, 023, OZ4 ano Remote
CONTROL GASEOUS TYPES SUCH AS OAU aMp 2AN  REGARDLESS oOF VARYING FILAMENT TERMINATIONS

OR OTHER ROTATING ELEMENT POSITIONS,

lo0. - UBES: - INDIVIDUAL TESTS FOR EACH SECTION OF MULTI-SECTION TUBES,
WHERE REQUIRED), INCLUDING VISIBLE TESTS OF CATHODE RAY INDICATOR TUBES AND FM/AM

TUNING INDICATOR TUBES.

11. HOT CATHODE LEAKAGE TESTS: - RELIABLE, SENSITIVE NEON METHOD QUICKLY SHOWS UP POOR
CATHODE STRUCTURE IN ACCORD WITH LEAKAGE SPECIFICATIONS OF LEADING TUBE MANUFACTURERS,

DUAL-SENSITIVITY, INTER-ELEMENT SHORT TESTS MADE UNIVERSALLY SIMPLE THROUGH THE USE of
PRECISION LEVER DISTRIBUTION SYSTEM, AND SENSITIVE NEON CIRCUIT, DOUBLE SENSITIVITY

IS MADE AVAILABLE THROUGH THE FLIP OF A SWITCH TO PERMIT SPECIAL TUBE SELECTION TO MORE
RIGID STANDARDS.

« BALLAST TEST; - THE REGULAR TUBE TEST SOCKETS ACCOMMODATE ALL BALLAST UNIT TESTS FOR
OPEN AND LOOSE CLEMENTS AND LEAKAGE BETWEEN SECTIONS OF MULTI~-SECT!ON BALLAST,
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1y,
5.

PILOT LIGHT TESTS FOR ALL MINIATURE SCREW-BASE AND BAYONET TYPE LAMPS .

FACTORY CAL IBRATED ACCURACY OF THE TUBE AND TRANSISTOR TEST CIRCUITS IS CLOSELY MAIN-
TAINED BY THE USE OF INDIVIDUAL CALIBRATING CONTROLS, ADJUSTED AND SEALED AT THE FACTORY
AGA INST LABORATORY STANDARDS, AND THROUGH USE OF INDIVIDUAL, 1% BRIDGE-CALIBRATED WIRE
WOUND SHUNTS.

LARGE , EASY-TO-READ, RUGGED, DOUBLE-JEWELED PACE METER, ACCURATELY BALANCED AND FACTORY-
CALIBRATED TO WITHIN *2 PERCENT. 100 MICROAMPERES SENSITIVITY.

MICRO-L INE ADJUSTMENT, READ DIRECTLY ON METER, PROVIDED BY USE OF CONTINUOUSLY VARIABLE,

HEAVY DUTY LINE VOLTAGE CONTROL.

TE LE PHONE ~CABLED PLASTIC INSULATED WIRING EMPLOYED THROUGHOUT, 1S HIGHLY RESISTANT TO
MOISTURE . ASSURES RELIABLE TESTER PERFORMANCE EVEN UNDER HIGHLY HUMID CONDITIONS.

TEST CIRCUITS COMPLETELY TRANSFORMER [SOLATED FROM POWER LINE.

SPEC IAL TRANSISTOR, CRYSTAL DIODE, AND PICTURE TUBE TESTING FEATURES

IN ADDITION TO THE PRECEDING INSTRUMENT FEATURES, THE MopeL 660 ALSO PROVIDES THE FOLLOWING
SPECIALIZED TEST FEATURES:!-

TesTs POWER TRANSISTORS as WELL AS LOW POWER AUDID AND RF tyPes. CoOLLECTOR TEST

CURRENTS ARE SUFFICIENTLY HIGH TO INSURE TRUE CORRELATION WITH ACTUAL PERFORMANCE.

Measures IcBO IN TERMS OF MICROAMPERES OF COLLECTOR CURRENT.

PROV IDES FOR DIRECT DC Beta (GaiN) READINGS. THESE READINGS, IN THE CASE oF Low
POWER TRANSISTORS, ARE SUPPLEMENTED BY A TEAKAGE READING FOR MAXIMUM GAIN ACCURACY.

PROVIDES SAFETY-TYPE COLLECTOR SHORT TEST AS THE FirsT TEST STEP,

ALL TRANSISTOR SOCKET TERMINATIONS ARE DISTRIBUTED TO Teer CIRcuUITS THROUGH THE
MASTER LEVER SYSTEM. THIS ASSURES UTMOST FLEXIBILITY FOR ACCOMMODATION OF FUTURE
TRANSISTOR RELEASES.

SPECIAL SOCKETS FOR TRANSISTOR TESTS ARE SUPPLEMENTED &Y A UNIVERSAL TRANSISTOR
TEST CABLE. THIS ARRANGEMENT MINIMIZES OBSOLESCENCE .

CrystaL DIoODES CHECKED IN ACCORDANCE WITH MANUFACTURERS' sSPECS FOR FORWARD AND
RevERSE CURRENT, AT SPECIFIED TEST VOLTAGES.

TV PICTURE TUBES ARE TESTED THROUGH USE OF ACCESSORY PTA CABLE FOR TRUE PICTURE-
PRODUC ING BEAM CURRENT, NOT CATHODE EMISSION.
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TRANS ISTOR TESTING

IN ORDER TO MORE CLEARLY ACQUAINT THE TECHNICIAN WITH THE FUNCTION OF THE MODEL
660 TRANSISTOR TESTER, IT MAY BE HELPFUL TO REVIEW A FEW OF THE MORE PERTINENT CHAR-
ACTERISTICS OF TRANSISTORS AND THEIR RELATION TO THE OPERATING EQUIPMENT. THE SCOPE
OF THIS INSTRUCTION MANUAL PROHIBITS A COMPLETE DISCUSSION OF THE PRINCIPLES OF TRAN-
SISTORS. 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 BIBL{O-
GRAPHY ON THE LAST PAGE 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 "lcBo" (T0O BE DISCUSSED IN DETAIL FURTHER ON IN THIS INSTRUCTION MANUAL) 1s A
RELIABLE INDICATION OF THE ORIGINAL QUALITY OF THE TRANSISTOR IN THE MANUFACTURING PROCESS AND CAN
8L SUCCESSFULLY USED AS A YARDSTICK FOR DETERMINING DETERIORATION OF THE TRANSISTOR AFTER IT HAS
BEEN INSTALLED AND USED IN COMMERCIAL EQUIPMENT. THE READING TO BE TAKEN ON AN "lcBo" TEST 15
USUALLY IN THE ORDER OF MICROAMPERES AND THEREFORE REQUIRES A SENSITIVE INDICATOR IN THE TEST IN-
STRUMENT. MANY COMMERCIAL TRANSISTOR TESTERS HAVE BEEN DESIGNED AWAY FROM THIS IMPORTANT "lcBo"
TEST BECAUSE OF THIS METER SENSITIVITY PROBLEM AND, AS A RESULT, RELY UPON OTHER LESS REVEALING
EMARACTERISTICS TO DETERMINE TRAMSISTOR CONDITION. THE MoDEL 660, THEREFORE, 1S 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 VAR~

I0US CHARACTERISTICS OF TRANSISTORS: EXPLANATIONS FOR SEVERAL OF THESE SYMBOLS ARE LISTED AS
FOLLOWS: -

FLOWING BETWEEN THE COLLECTOR AND
Fi6. 2, SECOND ILLUSTRATION., IT wiLL
[ TWO SYMBOLS AFTER THE "I" INDICATE
_ 7O BE MEASURED: THE SYMBOL MISSING
E® (eMmiTTER). THE "O" AT THE €ND oOF
' ' IN THIS CASE) 1S OPEN
WORDS, IF WE HAD
FLOWING BETWEEN

I+ 1¢BO - Tuis SYMBOL INDICATES THE CURRENT

T BASE WITH THE EMITTER OF : :
BE NOTICED THMEREFORE TH
THE CIRCUIT IN WHICH
IN THIS PARTICULAR £
THE SYMBOL IMDICATES
CIRCUITED FOR THIS
A CASE WHERE THE TE:
THE EMITTER AND THE
READ "leBo"., Iw F
TOR MANUFACTURER FE

2. IceBs - THIS FUNCTION FoLLOWS - ABOVE
EXAMPLE EXCEPT THAT THE Mi EMITTER 1w TH €) s wor
OPEN BUT IS SHORTED TO BASE L . i€ INDICATES A SHORT-
ING OF THE MISSING ELEM :

3. BETA - "BETA" IS THE DESCRIPTION FOR CURRENT GAIN AND IS5 ANALOGOUS TO AMPLI-
FICATION FACTOR IN A IWING TUBE. SPECIFICALLY IT IS DEFINED AS
THE CURRENT GAIN FROM ECTOR TO BASE WITH THE OUTPUT SHORTED AND
WITH A CONSTANT DC COLLEETOR VOLTAGE. BETA CAN REFER TO EITHER AC OR
DC CURRENT GAIN. DC SIGMAL 1S USED N THE MoDEL 650. IN THE Mooer 660,
BETA OR GAIN IS INDICATED BY FIRST OBSERVING A READING OF EMITTER 10
COLLECTOR CURRENT WITH BASE OPEN; THEN OBTAINING A SECOND READING WITH
A PREDETERMINED VALUE OF CURRENT INJECTED INTO THE BASE TO PRODUCE AN
INCREASED COLLECTOR CURREMT 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.

_01“!& SYMBOLS MAY BE ENCOUNTERED BY THE TECHNICIAN WHEN READING TECHNICAL LITERATURE. THEY
HOWEVER FOLLOW THE SAME PATTERN AS DESCRIBED ABOVE .

* * * - * * *

THE SCHEMATIC REPRESENTATION OF A TRANSISTOR IS ILLUSTRATED IN FIGure |, Page 4. Ficure |
THE RELATIONSHIP BETWEEN THE SCHEMATIC REPRESENTATION AND ACTUAL PHYSICAL STRUCTURE OF THE
ISTOR. THE TWO INDIUM PELLETS WHICH CONSTITUTE THE EMITTER AND COLLECTOR TERMINATIONS OF THE

ISTOR ARE SPACED QUITE CLOSELY TO EACH OTHER AND CREATE DIFFUSED REGIONS, SEPARATED ONLY BY

TREMELY THIN WALL OF CRYSTAL MATERIAL. |T BECOMES 0BVIOUS THEREFORE THAT SHORTS MAY OCCu®m
EMITTER AND COLLECTOR: HE "SHORT" POSITION OF THE TRANSISTOR TEST FACIL

REFORE THE FIRST « A SHORTED OR L

RESISTANCE
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DIFFUSION
PRODUCES

P TYPE
GERMANIUM

REGIONS P N P
EMITTER COLLECTOR

EMITTER COLLECTOR

LN

INDIUM

INDIUM
PELLET

NPN
ERLLET SCHEMATIC

EMITTER COLLECTOR
N TYPE

BASE GERMANIUM BASE

PHYSICAL SKETCH

SCHEMATIC SYMBOL

BASE

FIG.1 DIFFUSED JUNCTION PNP TRANSISTOR

120 MICROAMPERES 5.5 MATO 100 MA

//'\TO 24 MA

5.5 MA
FULL SCALE

o QO
X 1.9vDC
"SHORT" TEST “lcao TESE "L’ LEAKAGE
5.5MATO 100 MA 600 MA TO 63 AMPS. AAA
( 2\

[T F/\
| VAC \-/
£ : ?W
—AAN

BI T Bl AA A g
T gnse=50uA I'QV[SJJC Igase=5Ma

1.9vDC 1.9vVDC

G, ((GAIN, LOW POWER TRANSISTORS ) G:a ( GAIN, FOR POWER TRANSISTORS ) TETRODE

FIG. 2 BASIC CIRCUITS » 660 TRANSISTOR TESTS
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AS NOTED PREVIOUSLY, €8O (COLLECTOR CUT-OFF CURRENT), WHICH IS MEASURED PER FIG. 2, SECOND
ILLUSTRATION, IS THE BASIC TRANSISTOR TEST PARAMETER, AND IS THE SECOND TEST PERFORMED ON ALL
TRANSISTORS BY THE 660.

THE IHIRD TRANSISTOR TEST 1S DESIGNATED AS "L" or LEAKAGE. THE BASIC CIRCUIT FOR THIS LEAK-
AGE TEST 1S INDICATED IN FI1G. 2, THIRD ILLUSTRATION, AND PROVIDES A METER READING WHICH IS ESSEN-
TIALLY THE |CBO OF THE TRANSISTOR MULTIPLIED BY THE BeTA (G6AaIN). TeEST PosiTioNn "L" oN THE "D"
SWITCH OF THE 660 SETS UP THE INSTRUMENT FOR THIS LEAKAGE TEST. THIS LEAKAGE TEST IN ITSELF IS OF
MO SPECIAL SIGNIFICANCE INSOFAR AS THE CONDITION OF THE TRANSISTOR IS CONCERNED. IT MERELY SERVES
&S AN INITIAL READING TO BE SUBTRACTED FROM THE NEXT TEST WHICH IS DESIGNATED ON THE PANEL AS "Gj"
. SEE FIG. 2, FOURTH ILLUSTRATION, 7

THESE TWO POSITIONS, THE "L" POSITION AND THE "G|" POSITION, ARE THEREFORE USED TO DETERMINE

ME BETA OR GAIN OF A LOW POWER TRANSISTOR AND IS SIMPLY DONE ON THE 650 BY SUBTRACTION OF THE "L"
EADING FROM THE "G|" READING TO YIELD AN ACTUAL GAIN NuMBER. (G| POSITION IS USED FOR Low PoOWER

TRANSISTORS: G2 POSITION 1S USED FOR POWER TRANSISTORS ONLY).

IT 1S INTERESTING TO NOTE THAT IN THE CASE OF A TRANSISTOR WHEREIN THE ICBO IS NORMAL (A LOW
ALUE) AND THE BETA 1S ALSO NORMAL, THE LEAKAGE READING WILL BE QUITE SMALL AND, IN MANY CASES,
EGLIGIBLE. FOR EXAMPLE, IF A TRANSISTOR HAS A Gain (Beta) oF 50 AND THE ICBO IS INHERENTLY QUITE
LOW, MULTIPLICATION OF A VERY LOW |cBO TIMES BETA OF 50 WILL YIELD A VERY SMALL LEAKAGE NUMBER AS
COMPARED TO THE SECOND READING (GAIN) AND COULD ALMOST BE IGNORED. ON THE OTHER HAND, IF THE lcBo

QUITE HIGH, THE LEAKAGE READING WILL BECOME SIiGNIFICANT AND SHOULD NOT BE IGNORED IN OBTAINING
E GAIN READING . IT 1S GOOD PRACTICE IN THE CASE ofF Low POWER TRANSISTORS THEREFORE TO ALWAYS
RFORM THE LEAKAGE OR "L" TEST AND SUBTRACT IT FROM THE GAIN OR SECOND READING IN ORDER YO INSURE
AT AN ACCURATE GAIN READING BE 08TAINED. THE LEAKAGE READING IS NOT USED IN THE CASE oF POWER

SISTORS FOR REASONS DETAILED FURTHER ON IN THIS MANUAL.

TETRODE TRANSISTORS ARE SIMILAR IN COMSTRUCTION TO THE USUAL THREE TERMINAL TRANSISTOR WITH

IME EXCEPTION THAT AN ADDITIONAL BASE CONNECTION IS MADE EXTERNALLY WHICH SERVES THE FUNCTION OF

b TETRODE CONNECTION. I[N ORDER TO TEST FOR TETRODE ACTION, IT IS MERELY NECESSARY TO PERFORM" THE
WAL 1cBO, LEAKAGE, AND GAIN TESTS, AND THEN, FINALLY, APPLY A SELECTED POTENTIAL TO THE TETRODE
@NNECTION TO PRODUCE A POTENTIAL DIFFERENCE BETWEEN TME TETROOE AND BASE OF THE TRANSISTOR. THIS
MFFERENCE OF POTENTIAL WILL THEM CAUSE THE GAIN BREADING TO DECREASE. THEREFORE, TETRODES WILL BE
ATED IN THE SAME FASHION AS THREE TERMINAL TRANSISTORS WITH THE EXCEPTION OF THE ADDITIONAL TEST
INDICATE TETRODE OPERATION.

ANSISTORS, THE COPERA-
Fawmesnzir (2509 C).
ELY READ APPROYI-
Iceo reavinG
| TEMPERA TURE .

TRANS ISTORS ARE TEMPERATURE SENSITIVE. WHEN MAKING THE

SHOULD REMEMBER THAT ALL LIMITS ARE GASED ON AN AMEIENT 7
READINGS CAN DOUBLE FOR AN |80 F INCREASE IN TEMPERA TURE 4
LY ONE HALF OF THE [7% F ReaDING For an I8% F Reouction In
QUITE LOW TO START WITH, THEN THE OPERATOR NEED NOT BE !”t"h
VER, IF READINGS CLOSE TO THE VALUE LISTED UNDER "Max™ ON THE L G8TAINLED, THE
£RATOR SHOULD CHECK THE ROOM TEMPERATURE BEFORE JUDGING THE TRANMSISTOR OT MOLD THE TRAN-
TOR IN THE FINGERTIPS WHILE PERFORMING THE ICBO TEST INASMUCH AS THE NE THE FINGERS MAY
ECT THE READING .

TRANSISTORS ARE CLASSIFIED AS PNP or NPN TYPE. THE ONLY DIFFEREMCE, SO FAR AS TESTING OF THE
NSISTOR IS CONCERNED, BETWEEN THESE TWO CLASSES 15 THE POLARITY OF THE APPLIED TEST VOLTAGE AND
ME METERING CIRCUIT. IN OTHER WORDS, ALL TESTS ON A PNP TRANSISTOR ARE THE SAME AS WOULD BE
MED ON THE NPN WITH THE EXCEPTION THAT SELECTOR sSwiTcH "D" or Mooer 660 APPLIES TEST VOLTAGES
IME CORRECT POLARITY TO THE TRANSISTOR. A PNP TRANSISTOR WILL MAVE A NEGATIVE POTENTIAL AP=-
D 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
'OWER TRANSISTORS. THE MAJOR DIFFERENCE BETWEEN THE OPERATION AND TEST OF POWER TRANSISTORS AS
ARED TO LOW POWER TRANSISTORS IS IN THE HEAVIER CURRENT CAPABILITIES OF THE POWER,TRANSISTOR.
ME cast oF Low POWER TRANSISTORS, THE BeTA (GAIN) MEASUREMENT 1S OBTAINED BY INJECTING A PRE-
BMINED CURRENT INTO THE BASE AND OBTAINING A METER READING WHICH WILL BEAR A RELATIONSHIP TO
(AIN OF THE TRANSISTOR. |IN Low POWER TRANSISTORS, IF A CURRENT OF 30 MICROAMPERES IS5 INJECTED
E BASE, A READING OF 3000 MICROAMPERES WILL BE OBTAINED IF THE GAIN OF THE TRANSISTOR IS
OWEVER, IN THE CASE OF POWER TRANSISTORS, THE COLLECTOR CURRENTS IN OPERATION WILL BE OF
SER oF 100 MILLIAMPERES OR GREATER. |T THEREFORE BECOMES NECESSARY TO INJECT GREATER BASE
#5 70 08TAIN COLLECTOR CURRENTS OF THIS ORDER OF MAGNITUDE. THIS REQUIREMENT IS MET IN THE
[ BY THE USE OF A SEPARATE GAIN SELECTOR SWITCH POSITION ON SWITCH "D" Mmarkeo "Gp". Art
TRANSISTORS ARE THEREFORE GAIN CHECKED NOT IN POSITION G| BUT IN POSITION G2. NOTE THAT
AKAGE TESTS SHOULD NOT BE MADE WITH POWER TRANSISTORS. RESULTS WILL BE IN ERROR IF "L"
ARE SUBTRACTED FROM "G2" READINGS DUE TO THE FACT THAT G2 METER READINGS ARE NOT INTEMDED
€ T0 "L" ReaDINGS.,
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PICTURE TUBE TESTING

THE MoDEL 660 ALSO INCLUDES COMPLETE FACILITIES FOR BEAM CURRENT TESTING ofF 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 EMISS!ON TESTING, BY RE-
VEALING THE TRUE BRIGHTNESS CAPABILITY OF THE PICTURE TUBE., THE INTENSITY OR MAGNITUDE OF BeaM
CURRENT DIRECTLY DETERMINES THE DEGREE OF SCREEN BRIGHTNESS AND IS THEREF ORE THE MOST SIGNIFICANT
FACTOR IN THE DETERMINATION OF TUBE CONDITION. THE PICTURE-PRODUC ING 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 CAPA=
BILITIES OF THIS CENTRAL AREA OF THE CATHODE BE EXAMINED AND THAT THE REMA INDER OF THE CATHODE AR
BE ELIMINATED FROM THE ACTUAL BRIGHTNESS CHECK. SteE FiG. 3 BELOW,

FLUORESCENT

SCREEN
GLASS

CATHODE ELECTRON /V

AND
b o ION BEAM ALUMINIZED

FILM

THIS MOST IMPORTANT CONDITION IS SATISFIED ONLY BY & SET OF TEST CONDITIONS WHICH WILL MEASURE
THE MAGNITUDE OF THE TRUE BEAM CURRENT. THE HIGH SENSITIVITY METER OF THE MooEL A60 READS ONLY
THAT CURRENT WHICH PASSES THROUGH THE SMALL APERTURE IN GAID #1 BOF THE PIcTURE TUBE (TrRUE Beam
CURRENT) AS CAN BE SEEN FROM Fic. 3. THE gMiISsIveE CAPABILITRES "OF THE REMA INDER OF THE CATHODE DO
NOT CONTRIBUTE TO THE PICTURE-PRODUCING BEAM AND ARE THEREFDRE NOT INCLUDED IN THE BEAM CURRENT
READING. |T BECOMES OBVIOUS THEREFORE THAT THE USUAL TYPE OF EMISSION CHECK WHICH READS TOTAL

EMISSION FROM THE COMPLETE CATHODE DISC WOULD REVEAL LITTLE OF 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 RE-
LIABLE ACCEPTED TEST FOR CRYSTAL DIODES IS A COMPARISON WITH MANUFACTURERS' SPECIFICATIONS ON THE
BASIS OF FORWARD AND REVERSE CURRENT AT SPECIFIED TEST VOLTAGES. THE USUAL FORWARD AND REVERSE RE-
SISTANCE CHECK (USING OHMMETER TYPE CIRCUITS) ARE USEFUL OMLY IN THOSE CASES WHERE RELATIVELY LARGE
DETERIORATION OF THE CRYSTAL HAS OCCURRED. IN THE CASE OF YOUR MoODEL 660, THE FORWARD AND REVERSE
CURRENT CHARACTERISTICS OF THE CRYSTAL CAN BE CORRELATED WITH MANUFACTURERS' SPECIFICATIONS. THE
WIDE VARIETY OF DC TEST POTENTIALS AVAILABLE IN THE MopEL AA0 {0 ro 135v. D.C.) IN 22 STEPS ASSURES

AVAILABILITY OF TEST VOLTAGES EXACTLY EQUAL OR CLOSELY SIMILAR TO MANUFACTURERS' TEST VOLTAGES FOR
REVERSE CURRENT.
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& Page 7
OPERATING INSTRUCT IONS
S TUBE TEST INSTRUCTIONS
ROM
;:V. I'. ConnecT LINE PLUG TO 110-125 voLTs 50-60 CYCLES SOURCE .
- (rFic)
1y 2. REFER 7O THE ROLLER CHART AND SET THE LEVER LISTED UNDER "A" 1o THE "A" ROW, AND CON-
:RNT TrROLS B, C, AND D TO THE POSITIONS LISTED ON THE ROLLER CHART (ALL LEVERS OTHER THAN
“ROM THE ONE THROWN TO THE "A" ROW REMAIN IN THE "NORMAL" row).
f‘:;;; 3. SET "SHORT CHECK™ SLIDE SWITCH (ADJACENT TO NEON LAMP) TO "STD" POSITION (1/2 Mecoum

SENSITIVITY). THROW SWITCH To "HigH" POSITION IF DOUBLE SENSITIVITY ON SHORT TeEST 1S
DESIRED.

4. THROW THE POWER SLIDE SWITCH TO THE "ON" POSITION.
5. |INSERT THE TUBE AND ALLOW TO HEAT,

NOTE: FILAMENT CONTINUITY CAN BE CHECKED AT THIS POINT IF SO DESIRED AS FOLLOWS: -

Move THE LEVER WHICH WAS JUST SET TO THE "A" POSITION DOWN
To THE TEST POSITION AND THEN BACK TO "A"., THE NEON LAMP
SHOULD GLOW WHEN THE LEVER IS IN THE TEST PosiTiON. IF NoO
GLOW IS OBJAINED, REJECT THE TUBE WITHOUT FURTHER TEST.
DISREGARD ANY MOMENTARY NEON LAMP FLASHES AS LEVERS ARE
MOVED., THESE FLASHES ARE MERELY THE DISCHARGE OF THE BLOCK-
ING CONDENSER IN THE SHORT CHECK CIRCUIT.

\TE

6. ROTATE THE "ADJ LINE™ CONTROL UNTIL THE METER POINTER LINES UP WITH THE "Apy LiNg"
INDICATION.

T. AFTER THE TUBE HAS HEATED, THROW WHATEVER LEVERS ARE LISTED UNDER "CATH SHORT" SiMuL-
TANEOUSLY TOo THE "TEST"™ ROW AND THEN BACK 70 NORMAL. THE NEON LAMP SHOULD NOT GLOW
WHEN THE LEVERS ARE IN THE "TEST" POSITION. IF GLOW 1S OBTAINED, A CATHODE SHORT Ex~-

ISTS, AND THE TUBE SHOULD BE REJECTED WITHOUT FURTMER TESTING. THE TUBE SHOULD BE
LIGHTLY TAPPED DURING THIS TEST, .

8. ANY LEVERS LISTED UNDER "CONTINUITY" SwOu D THE "TEST" Row
AND THEN BACK TO NORMAL. THE NEON LAMP (S IN TeE "TEST"
POSITION. '

SURE

9. THROW EACH LEVER LISTED UNDER "TEST™ we 1o TEST row, o
¥

ON_THE CHART. WATCH THE NEON LAMP AS EACH LEVER IS : £ST mOW.

Eo sHOULD NOT GLOW (UNLESS OTHERWISE INDICATED ON THE ROLLER CMART). IF A GLOW IS 0B-
TAINED, A SHORTED ELEMENT IS INDICATED AND THE TUBE SHOULD BE REJECTED. THE TUBE
SHOULD BE LIGHTLY TAPPED DURING THIS TEST,

oF

« WHEN ALL INDICATED LEVERS ARE IN THE TEST POSITION, PRESS THE "READ METER"™ BUTTON AND
READ TUBE QUALITY ON THE METER.

* * * - * - *

CIAL TUBE TEST NOTES
}. OPEN ELEMENT TESTS

E-
e SvouLp THE CATHODE OR CONTROL GRID OF A TUBE TO BE TESTED BE OPEN CIRCUITED WITHIN
REY THE TuBE (AN UNUSUAL OCCURRENCE) A "REPLACE" INDICATION WILL AUTOMATICALLY BE OBTAINED
RGE DURING THE QuALITY TEST. SHOULD THE RELATIVELY RARE CONDITION OF AN OPEN CIRCUITED

SE

SCREEN OR PLATE, ETC., OCCUR, THE CONDITION MAY BE ASCERTAINED DURING THE QuaLity TesT
BY HOLDING THE "READ METER" BUTTON DOWN AND INDIVIDUALLY THROWING THE LEVERS UNDERrR "TEST®
POSITION ON THE ROLLER CHART To "OPEN" POSITION AND THEN BACK TOo "TEST" PoSITION. IF AN
ELEMENT 1S OPEN CIRCUITED NO MOVEMENT OF THE METER POINTER WILL BE NOTED AS ITS CORRES-
PONDING NUMBERED LEVER 1S ACTUATED.

"EYE TESTS" (ELECTRON RAY TYPE INDICATOR TUBES)

NOTE: FOR A COMPLETE SHORT TEST ON "EYE™ TUBES, WATCH FOR NEON GLOW ON THE "TEST®
LEVERS SAME AS 1S DONE FOR ALL OTHER TYPES OF TUBES. .

~ {a) Siweie Tasser Type. Twis TYPE IS TYPIFIED 8Y TYPes GES anp £G5: F
ROLLER CHART LINE FOR THE "EYE" SECTION TYPE GES APPEARS AS FOLLOWS:-

s e« 130% 4
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THE FOLLOWING TEST PROCEDURE MUST BE EMPLOYED:- SET ALL SWITCHES AND LEVERS AS IN-
DICATED ON THE ROLLER CHART FOR "EvE". DePRess THE "READ METER" BUTTON AND OBSERVE THE
CIRCULAR FLUORESCENT SCREEN WHICH SHOULD ILLUMINATE COMPLETELY.

NexT, THROW THE FIRST OF THE TWO LEVERS INDICATED UNDER THE "TEST" LEVER SETTING
(1N THIS ExaMPLE, LEVER 2) TO THE "NORMAL" POSITION.

A GOOD TUBE WILL NOW EXHIBIT A TYPICAL ANGULAR SHADOW. RETURN THE SAME FI.RST LEVER
TO ITS ORIGINAL "TEST" POSITION AND NOTE CLOSURE OF THE SHADOW ANGLE . DISREGARD METER
INDICATIONS.

(8) Dousie Tarser Type. (TWIN ELECTRON RAY INDICATOR TUBES SUCH AS GADG AnD GAF6)

FOR EXAMPLE, A TYPICAL ROLLER CHART LINE FOR TYPE GADE APPEARS AS FOLLOWS:-

TUBE A B¢ B CATH_SHORT TEST
6AD6 Eve 2 9 0 4 8 3-4-5

TEST PROCEDURE 1S AS FOLLOWS:~ Sgr "A"™, ™B" "CM_ "DW 55 |NDICATED. PERFORM
CATHODE SHORT TEST. SET LEVERS 3, 4, AND 5 10 "TEST" ROW AND OBSERVE NEON BULB FOR
SHORT INDICATIONS. Depress THE "READ METER"™ BUTTON AND OBSERVE THE CIRCULAR FLUORES-
CENT SCREEN WHICH SHOULD ILLUMINATE COMPLETELY.

NeExT, THrROW THE FIRST OF THE THREE LEVERS UNDER THE "TEST" SETTINGS (1N THIS EX=
AMPLE . LEVER 3) 7O THE "NORMAL™ POSITION. A GOOD TUSE WILL NOW EXHIBIT A TYPICAL ANGULAR
SHADOW .

NexT, THROW THE SECOND OF THE THREE LEVERS UNDER THE "TEST" SETTINGS (1N THIS EX=
AMPLE, LEVER 4) To THe "NORMAL"™ POSITION. THE TUBE, IF GOOD, WILL EXHIBIT ANOTHER ANGU-
LAR SHADOW OPPOSITE THE POSITION OCCUPIED BY THE FIRST SHADOW. DISREGARD METER INDICA-
TIONS.

(c) EM/AM Eve Tests (TUNING INDICATOR TuBes) . THIS TYPE OF ELECTRON RAY TUBE 1§
TYPIFIED BY TYPE GALT AND IS TESTED SIMPLY AND POSITIVELY THROUGH VIRTUE OF THE FLEX!=
BILITY OF THE 660.

TEST PROCEDURE IS AS FOLLOWS:- SET ALL LEVERS AMD SWITCHES AS INDICATED ON THE
ROLLER CHART. DEeEPRESS THE "READ METERM" BUTTON AND OSSEAVE THE TwO RECTANGULAR FLUORES=-
CENT PATTERNS ON THE SCREEN OF THE TUBE.

WiTH THE "READ METER" BUTTON DEPRESSED THROW TME FIRST LEVER LISTED IN THE PAREN-
THESIS FROM 17S "A"™ PoSITION TO "OPEN" POoSITION. OME RECTANGULAR PATTERN SHOULD BECOME
SLIGHTLY SHORTER IN LENGTH.

NEXT, THROW THE SECOND LEVER LISTED IN THE PABEMTHESIS FROM 1TS "A™M POSITION TO
"OPEN" POoSITION. THE OTHER RECTANGULAR PATTERN SHOULD THEN BECOME SHORTER IN LENGTH.

NexT, Turow THE THIRD LEVER LISTED IN THE PARENTHESIS FROM ITS "A" POSITION TO
"OPEN"™ PosiTion. BOTH ENDS OF THE PATTERN (OPPOSITE TO THE ENDS NOTED ABOVE) SHOULD
THEN SLIGHTLY DECREASE IN LENGTH. OBSERVE THESE ENDS CLOSELY AS THE MOVEMENT MAY BE
SLIGHT,

SPECIAL RECTIFIER TESTS (rvees JOAT, II7N7 ano 117P7)

BECAUSE OF UMUSUAL INTERNAL CONNECTIONS (PLATE TIES TO ONE SIDE OF FILAMENT) THE
TOAT, TITNT ano IITPT RECTIFIER SECTIONS REQUIRE SLIGHTLY SPECIAL TEST PROCEDURES.

TOAT - RECTIFIER SECTION. Sev ALL CONTROLS AND LEVER 2 IN ACCORDANCE WITH THE
ROLLER CHART. AFTER THE TUSE HAS HEATED SUFF ICIENTLY turow BOTH LEVERS 2 AND T RAPIDLY
TO "OPEN" POSITION AND THEN LEVER 6 RAPIDLY TO "TEST" POSITION - THEN QUICKLY DEPRESS
THE "READ METER" ButToM. THE FIRST METER DEFLECTION OBTAINED IS THE SIGNIFICANT READ-
ING, INASMUCH AS THE METER READING WILL QUICKLY RECEDE COINCIDENTAL WITH COOLING OF THE
HEATER.

LI7NT anpo 117PT - RECTIFIER SECTION. SET ALL CONTROLS AND LEVER 2 IN ACCORDANCE WITH
THE ROLLER CHART. ALL LEVERS, WITH THE EXCEPTION OF LEVER 2, MUST BE IN "NORMAL" posi-
TION. AFTER THE TUBE HAS HEATED SUFF ICIENTLY, THROW LEVER 2 RAPIDLY TO "OPEN" POSITION
AND LEVER T RAPIDLY TO "TEST" POSITION, THEN QUICKLY DEPRESS THE "READ METER" BuUTTON.
THE FIRST METER DEFLECTION OBTAINED IS THE SIGNIFICANT READING, INASMUCH AS THE METER
READING WILL QUICKLY RECEDE COINCIDENTAL WITH COOLING OF THE HEATER.
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TUBES WITH AN ELEMENT (OR ELEMENTS) WHICH TERMINATE IN MORE THAN | PIN

PIN NUMBERS LISTED UNDER THE "CONTINUITY" COLUMN ON THE ROLLER CHART MUST SHOW SHORT
(CONTINUITY) WHEN THE CORRESPONDING LEVER IS THROWN TO "TEST" POSITION. FOR NORMAL USAGE
ANY TUBE WHICH DOES NOT SHOW SHORT ON THE DESIGNATED LEVERS SHOULD BE CONSIDERED A DE-
FECTIVE TUBE; HOWEVER, SOME OF THESE TUBES MAY BE SALVAGED:- FOR EXAMPLE

(A) TUBES WiITH THE NEGATIVE FILAMENT CONNECTION TERMINATING IN 2 BASE PINS. SwouLo
ONE OF THE TWO BASE PIN CONNECTIONS BECOME OPEN, THE TUBE MAY BE SALVAGED AND THE REMAIN=

ING PIN MAY BE USED FOR NEGATIVE FILAMENT TERMINATION ONLY IF THE RADIO OR ELECTRONIC
CIRCUIT WILL ALLOW THE USE OF THAT PIN OR BOTH.

(B) TUBES WiTH AN ELEMENT, SUCH AS PLATE, GRID, ETC., TERMINATING AT TWO OR MORE BASE
PINS ., AGRIN, IF ONE TERMINATING PIN REMAINS CONNECTED TO THE tL["E“T, THE TUBE MAY BE

SALVAGED IF THE ELECTRONIC CIRCUIT WILL ALLOW THE USE OF THAT PIN AND DOES NOT REQUIRE THE
USE OF THE OPEN=CIRCUITED BASE PIN OR BOTH. :

1
GAS TYPE RECTIFIERS OYk4, 023 AND Oz}

WHEN TESTING THESE GAS RECTIFIER TYPES, IT WILL BE NOTED THAT THE METER POINTER WILL
REMAIN, FOR A SHORT INTERVAL, IN THE "REPLACE™ SECTOR AND THEN DEFLECT RAPIDLY INTO THE
"GOOD™ SECTOR. THIS CONMDITION IS NORMAL FOR A GOOD GAS RECTIFIER. HOWEVER, SHOULD THE
METER POINTER REMAIN CONSTANTLY IN THE "REPLACE" secTor (AFTER THE LAPSE OF SEVERAL SEc- |
ONDS), THEN THE GAS RECTIFIER SHOULD BE REJECTED.

SUB-MINIATURE TUBE TESTS

Tue PRECISION puat G-116 ADAPTER HAS BEEN DEVELOPED AS THE MOST PRACTICAL AND ECONO~-
MICAL MEANS FOR RAPID CHECK OF SuB-MINIATURE TUBES IN PRECISION TuBE TESTERS.

Tnts ADAPTER PROVIDES TEST SOCKET ' THE ROUND anDp FLAT TUBE TYPES AS SHOWN IN

Fig.

G=116 Sus-MiniATS
ADAPTER

FIG. 4

Sus-MiniaTuRe Tuer
FLaT Tyer

THE ROUND TYPE OF SUB-MINIATURE

IS KEYED IN THE SAME MANNER AS THE POPULAR MINIA-
TURE T PIN TYPE, WHICH MAKES FOR S1i

L€ IDENTIFICATION FOR INSERTION IN THE SOCKET.

THE FLAT TYPE OF TUBE IS KEYED 8Y¥ A RED DOT AT ONE CORNER. THE LEADS READ IN SEQUENCE
FROM THAT CORNER, WITH LEAD #| BEING TME LEAD NEAREST THE RED DOT. THE SOCKET IS KEYED BY

A 00T (OR NIB) ON THE TOP SURFACE OF THE SOCKET. THE SOCKET CONTACT NEAREST THIS NIB K
CoNTACT #1. See Fic. U,

THE PRECISION "G-116 SUBMIMIATURE ADAPTER" IS AVAILABLE
DIRECTLY FROM PRECISION FACTORY Service DeprT.

APPLICATION OF THE G-116 SUBMINIATURE ADAPTER

I. INSERT THE ADAPTER INTO THE OCTAL SOCKET OF YOUR MobeL 660.

2. THE TEST DATA FOR THE PARTICULAR SUBMINIATURE TUBE TO BE TESTED WILL BE F

ON EITHER THE RoLLER CHART orR SUPPLEMENT SHEETS WHICH ACCOMPANY EACH TUBE
TESTER.
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T

3. Ser up THE CONTROLS AND SWiITCHES OF THE TuBE TESTER IN THE SAME FASHION AS IS
DONE FOR ALL OTHER TUBES.

Y., CAREFULLY INSERT THE LEADS OF THE SUBMINIATURE TUBE INTO THE PROPER SOCKET
(RouND OR FLAT AS THE CASE MAY BE). THE LEADS oF SUBMINIATURE TYPE TuBES CAN
BE VERY EASILY BENT OUT OF LINE. IN THE CASE OF THE FLAT TYPE BE SURE To FOL=
LOW THE KEYING IDENTIFICATION NOTED PREVIOUSLY.

5. PROCEED WITH ALL STANDARD TESTS AS DETAILED IN THIS MANUAL.
NOTE: IN ADDITION TO SUBMINIATURE TUBES INTENDED FOR USE WITH SOCKETS, THERE
LENGTHS) . IN THE EVENT A TUBE OF THIS TYPE HAS BEEN REMOVED FROM ITS
CIRCUIT FOR TEST, THE OPERATOR MAY FIND IT DIFFICULT TO INSERT THE TUBE
LEADS INTO THE G-116 ADAPTER SOCKETS.
TO COPE WITH THIS SPECIAL PROBLEM A UNIVERSAL SUBMINIATURE ADAPTER 18
ALSO MADE, ---PRECISION G-110. THis ADAPTER HAS FLEXIBLE LEADS TER-

MINATING IN INDIVIDUAL CONTACT CLIPS. THIS ADAPTER IS ALSO AVAILABLE
FROM PRECISION'S FACTORY SERVICE Dept.

TUBE-BRAND VAR IATIONS

IN DETERMINING THE TUBE TEST LIMITS FOR THIS INSTRUMENT, PRECISION ENGINEERS HAVE
SPENT CONSIDERABLE TIME CHECKING THOUSANDS OF TUBES FROM THE PRODUCTION RUNS OF LEADING
TUBE MANUFACTURERS. FROM THE INFORMATION SO GATHERED, THE DATA ON THE ROLLER CHART, AC=-
COMPANYING THIS INSTRUMENT, HAS BEEN COMPILED.

INASMUCH AS EXTENSIVE AND INTENS|VE "RESEARCH IS CONSTANTLY BEING MADE IN THE RADIO
TUBE INDUSTRY TO IMPROVE AND STABILIZE THE ELECTRICAL AND MECHANICAL CONSTRUCTION OF
TUBES, IT IS NOT UNCOMMON FOR A'TUBE MANUFACTURER 10 MAKE A CHANGE IN A PARTICULAR TUBE'
SPECIFICATIONS. THIS CHANGE, THOUGH NOT NECESSARILY READILY NOTICEABLE IN RADIO SET PER
FORNANCE, MAY NEVERTHELESS BE MADE TO IMPROVE TUBE STABILITY AND LIFE. THis CHANGE OR
VARIATION MAY, HOWEVER, INDICATE ITSELF ON THE PRECISION Mooet 660 awp NECESSITATE A NEW
TEST LIMIT FOR THAT PARTICULAR TYPE NUMBER.

THEREFORE, SHOULD A PARTICULAR TYPE NUMBER BE FOUND TO VARY CONSISTENTLY FROM THE
ASSIGNED AVERAGE ROLLER CHART LIMITS, MERELY REDETERMINE THE NCW CONTROL "C" aAveRraGE
SETTING REQUIRED TO PASS THESE TUBES AT APPROX IMATELY OF THE O-120 scaLE BELOW THE
3 COLOR TUBE TESTING ARC.

IT can READILY BE SEEN THAT A CONSISTENTLY LOW OR WIGH READING FOR ANY PARTICULAR
TUBE TYPE OF A DEFINITE MANUFACTURER IS NOT NECESSARILY TO BE TAKEN AS INDICATIVE OF A
POCRER OR BETTER RUN OF TUBES, NOR AS A DEFECT IN THE TUBE TESTER.

SMET, LOCATED IN THE CENTER OF THE COMBINAT!ON SEVEN PRONG TUBE
L MINIATURE SCREW AND BAYONET BASE Type PILOT LAMPS, CHRISTMAS
PROCEDURE 1S AS FoLLowS:~

(a) '&W'_ﬁ'ﬁiﬁ'nuun YOLTAGE BY SETTING SwitcH "B" 10 oONE OF
THE FOLLOWING APPLICABLE VOLTAGES:-

_%% m "B“
voLTs POS, VOLTS POS .
| .'P z.'! Ilg.s s
5:%' ; : B |I5
e dF O
2:§ 2 ;g %
g I I -{3 %

(8) Ser Lever #| To PosiITION "A"; TURN INSTRUMENT "ON": ADJUST FoOR
"LINE"; INSERT BuLB. NOTE: LEVER SWITCHES 2 THROUGH O MUST BE
IN "NORMAL" POSITION.,
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Ge 10
OPERATING INSTRUCTIONS FOR TRANSISTOR TESTS
1S
NOTE 13 ALL TEST READINGS ARE ACCURATE ONLY WHEN THE SURROUNDING
TEMPERATURE IS IN THE REGION OF 77° FAHRENHEIT.
;:_ NOTE 23 IT 1S 1MPORTANT (ESPECIALLY FOR TRANSISTOR TESTS) THAT THE
METER BE CHECKED FOR AN ACCURATE MECHANICAL ZERO ADJUSTMENT,
To po THIS, SET THE INSTRUMENT IN THE POSITION IN WHICH IT
WiLL BE USED (HORIZONTAL, VERTICAL, OR AT AN ANGLE). WiTH
THE POWER OFF, ROTATE THE METER'S BAKELITE ZERO ADJUSTER
WITH THE PROPER SIZED SCREW DRIVER TILL THE METER POINTER
::ro IS ALIGNED WITH THE "O" CALIBRATION ON THE O-120 METER SCALE.
NOTE 3: NeVER PLACE LOAD SWiTCH "D" IN TUBE TEST POSITIONS (POSITIONS
g 1-5) WHEN TESTING TRANSISTORS. USE oNLY APPrROPRIATE (RED) "D"
JBE SWITCH POSITIONS FOR TRANSISTORS.
- (a) LOW POWER TRANSISTORS (AUDIO, RF, COMPUTER, ETC.)

(1) Frow THE TRANSISTOR TEST DATA SHEET SUPPLIED WITH YOUR 660, SET THE LEVER SwiTCHES
YO THE SETTINGS INDICATED FOR THE TRANSISTOR TO BE TESTED.

(2) Ser Swivcw "B™ ano CoNTROL "C" IN ACCORD WITH THE DATA.

(3) FRrROM THE DATA, DETESMINE WHETHER THE TRANSISTOR 1S PNP OR NPN TYPE AND SET SWITCH
"D" vo "SHORT™ POSITION ACCORDINGLY.

3

ING

AC= (4) Turow "Pwr" switcw 70 "ON" ano SET "ADJ LINE™ CONTROL SO THAT THE METER LINES UP
WITH THE "ADJ LiNE™ CaLiBRATION.

- (5) PLUG THE TRANSISTOR INTO THE SMALL RECTANGULAR TRANSISTOR SOCKET IF THE CONDITION
OF THE TRANSISTOR LEADS PERMIT. NOTE THE POLARIZATION AND IDENTIFICATION OF THE

vee! LEADS 1N F1a, 5 sciow. (FoR ADOITIONAL TRANSISTOR TYPES, SEE ILLUSTRATION AT THE

PgRs END OF THIS MANUAL) . .

IR

NEW

A

UBE

FIG. & PLUG-IN TYPE LOW POWER

(6) IF THE TRANSISTOR LEADS DO NOT PERMIT INSERTION INTO THE SOCKET, USE THE ADAPTER
LEADS FURNISHED WITH YOUR 660 AND COMMECT BETWEEN THE THAREE PANEL JACKS AND THE
TRANSISTOR AS ILLUSTRATED IN FiG. 6 ON THE NEXT

; USE THE RED ALLIGATOR
W THE COLLECTOR LEAD OF




MODEL 660 (2-57) 1z s
660 (2-57)12 4 ( COLLECTOR) FROM TOOL
COMPARTMENT —

RED INSULATED
ALLIGATOR CLIP

CRYSTAL
DIODES

NOTE: No.3 LEAD WILL APPEAR ONLY
ON TETRODE TYPES
AND SPECIALS

FIG.& INTERCONNECTION OF LOW POWER TRANSISTOR
TO PANEL JACKS, USING ADAPTER CABLE.

(7) Deepress Tue "Rean METER" Burton AND REaD THE
ON THE Test DatA Sueer. (A ru
DOES NOT PASS THE Smost Tesy,
SISTOR CAN CAUSE EXCESS)

0-120 TRaNsiIsSTOR SCALE For " "
L SCALE READING INDICATES & DIREC

I SHORT). IF THE TRANSISTOR
NO FURTHER TESTS SHOULD BE PERF ORM

12

¥E METER CURRENT ToO FLO

W IN AN lcBo TesT,

(B) Rortate Switcw "D" ro "lceo™

Data. (lceo ror GOOD rrRaNs
THE DATA) .

» BEFRESS "ReEAD METER" BUTTON AND READ leso

IN ACCORD WITH THE
ISTORS WILL READ BETWEEN ZERO AND THE Maximu

NOTE ¢ IN soME cases Ttwe lceo SEADING MAY INCREASE AS THE BUTTON IS HELD DOWN.
READING DOUBLES IN A PERIOD oF 10 SECONDS,
ICBO READING IS WITHIN LIMITE AND GOES DOWN

WITH TIME, IT IS OF COURSE GoOOD.
SPECIAL NOTE: As AN ExTrA PRECAUTION,
Sl At NUIE

THE USER CAN START WITH THE "CM CoNTrROL seT AT "O"

WHICH PROVIDES MAXIMUM SHUMTING FROYECTION FOR THE METER. THEN WITH THE "Reap MeTer"
BUTTON DEPRESSED, ROTATE THE "C.7¥ CONTROL TO THE POSITION

INDICATED UNDER TEST DaTa
lcBo. THIS PRECAUTION APPLIES PARTICULARLY WHERE A READ!

NG CLOSE TO THE REJECT POINT
HAS BEEN OBTAINED UNDER "Suoar” TEST.

(9) Rorate Switen "D" 1o mpw (Leakace).

RESET "C" CoNTROL IF SO INDICATED ON TeEST DATA SHEET.
DEPRESS THE "Reap Meter" BUTTON.,

NOTE: THis "L" on LEAKAGE READING

ED INASMUCH as A SHORTED T8a

M READING LISTED ON

IS TO BE ARITHMETICALLY SUBTRACTED FROM THE "G|" (Gain)

IF THE lceo
THE TRANSISTOR SHOULD BE REJECTED. I|F THE

FO

READING TO YIELD A FINAL, ACCURATE GAIN VA

SIGNIFICANT USE FOR THE "'L" READING: THE "LEAKAGE"™ READING I'S NOT TO BE USED AS A
DIRECT INDICATION OF A TRANSISTOR CHARACTERISTIC.
(10) Rorare Switcu "D" 1o ®

G|" POSITION AND PRESS THE "ReEaD MeTER" BuUTTON.
THE O-120 METER ScCaLE .,

IF METER READS HIGHER THAN FULL SCALE,

SUBTRACT THE "L" ggr LEAKAGE READING OBTA INED
RESULY IS THE GAIN OF THE TRANSISTOR.

NOTE: Do mNoT Keep TuE "ReEaD MeTER" BUTTON DEPRESSED ANY LONGER THAN NECESSARY TO TAKE A
READING IN THE "G" POSITION. MosT TRANSISTORS WILL

IS KEPT DEPRESSED UNNECESSARILY, DUE TO HEATING OF THE COLLECTOR JUNCTION. HowEVER
THE INITIAL READING IS THE CORRECT ONE TO USE ,

(11) 17 rue vRANSISTOR HAS A TETRODE CONNECTION, PROCEED AS FOLLOWS: -

AFTER THE G| TEST WAS BEEN COMPLETED, THROW THE LEVER WHICH CORRESPONDS TO THE
TETRODE CONNECTION TO THE "TETRODE" ROW, PRESS THE "Reap METER" BUTTON AND wATCH
FOR A READING LOWER THAN THE G| READING. |IF THE READING DOES NOT DIFFER FROM THE
G| READING, THEN THE CONDITION OF THE TETR

ODE CONNECTION OF THE TRANSISTOR IS TO
BE QUESTIONED.
IMPORTANT NOTE : "Go" PosiTiON

SWITCH WITH A LOW POWER TR
BURN OUT THE TRANSISTOR,

IS FOR POWER TRANSISTORS ONLY. NEVER DEPRESS "Reap MeTer"
ANSISTOR ACCIDENTALLY SET TO "G2" POSITION OR YOU MAY

LUE FOR THE TRANSISTOR. THIS IS THE ONLY

READ THE GAIN vALUE o
SEE SPECIAL NOTE ON Page I5.

IN STEP 9 FROM THE "G|" orR GAIN READING . THE

INCREASE IN READING IF THE BUTTON

»
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(8) _POWER TRANSISTORS

NOTE |: ALL TEST READINGS ARE ACCURATE ONLY WHEN THE SURROUNDING
TEMPERATURE IS IN THE REGION OF T7° FAHRENHEIT.

NOTE 2: NEVER PLACE LOAD swiTcH "D" IN TuBE TEST POSITIONS (POSITIONS
I-5) WHEN TESTING TRANSISTORS. USE ONLY APPROPRIATE (RED) "D"
SWITCH POSITIONS FOR TRANSISTORS.

FRoM THE TRANSISTOR TEST DATA SHEET SUPPLIED WITH YOUR 660, SET THE LEVER SWITCHES
TO THE SETTINGS INDICATED FOR THE TRANSISTOR TO BE TESTED.

SET SwitcH "B" anp ControL "C" IN ACCORD WITH THE DATA.

FROM THE DATA, DETERMINE WHETHER THE TRANSISTOR 1S PNP orR NPN TYPE AND SET SWITCH
"D" to "SHORT" POSITION ACCORDINGLY.

Turow "Pwr" swiTck 7o "ON" anD SET "ADJ LINE"™ CONTROL SO THAT THE METER LINES UP
WITH THE "ApJ LINE"™ CaLIBRATION.

PLUG 1IN TRANSISTOR AS INDICATED IN THE FOLLOWING ILLUSTRATIONS. (FOR ADDITIONAL
TRANSISTOR TYPES, SEE ILLUSTRATIONS AT THE END OF THIS HANU&L).

) “TOP HAT” TYPE TRANSISTOR

\RED INSULATED
ALLIGATOR CLIP

FROM TOOL COMPARTMENT —»

CYLINDRICAL TYPE TRANSISTOR

( WITH OR WITHOUT
RADIATING FINS)

NOTE THE POLARIZATION POWER TRANSISTORS

OF THE LEADS

FIG8
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IF THE TRANSISTOR LEADS DC NOT PERMIT INSERTION INTO THE SOCKET, USE THE ADAPTER
LEADS FURNISHED WITH YOUR B60.

NOTE: REFER TO THE RELATED FIGURE IN THIS MANUAL WHICH ILLUSTRATES THE TRANSISTOR
LEAD NUMBERING SYSTEM. USE THE ADAPTER CABLE TO CONNECT THE NUMBERED TRAN-
SISTOR TERMINALS 70O THEIR CORRESPONDING NUMBERED PANEL-JACK. IF A TRANS 15~
TOR TERMINAL IS NUMBERED "U" CONNECT THE ALLIGATOR CLIP WHICH EMERGES FROM

THE TOOL COMPARTMENT T0 THIS LEAD. (ONLY LEADS | AND 2 OF THE ADAPTER CABLE
SHOULD BE USED IN THIS LATTER EXAMPLE)

RED INSULATED
ALLIGATOR CLIP

P FROM TOOL COMPARTMENT —>

FIG.9  FLAT-TERMINAL TYPE POWER TRANSISTOR

SMALL
TRANSISTOR
SOCKET )

4

FIG.I0 FLEXIBLE-LEAD TYPE POWER TRANSISTOR

(7) Derress THE "Reap METER" BUTTON AND READ THE O-120 TRANSISTOR S“ALE FOR "SHORT

(8)

REJECT" AS LISTED ON THE TEST DATA SHEET.

RoTate Switcn "D" 1o "IcEo", DEPRESS "READ METER" BUTTON AND READ lcBo IN ACCORD
WiTH THE DaTa. (lcBo For GOOD TRANSISTORS WILL READ BETWEEN ZERO AND THE MAXxiMuMm
AEADING LISTED ON THE Data SHEET). SEE PAGE 16, ITeEM 6 FOR TABLE OF "Furt ScaALE

METER CURRENT . . ." VERSUS "C" CONTROL SETTINGS TO RELATE METER READING TO lceO
IN TRUE CURRENT.

NOTE: IN SOME CASES THE ICBO READING MAY INCREASE AS THE BUTTON IS HELD DOWN.

IF THE 1cBO READING DOUBLES IN A PERIOD OF IO SECONDS, THE TRANSISTOR
SHOULD BE REJECTED. IF THE |CBO READING IS WITHIN LIMITS AND GOES DOWN
WITH TIME, IT IS OF COURSE, GOOD.

SPECIAL NOTE: As AN EXTRA PRECAUTION, THE USER CAN START WITH THE "C" CONTROL SET

AT ' WHICH PROVIDES MAXIMUM SHUNTING PROTECTION FOR THE METER. THEN WITH
THE "READ METER" BUTTON DEPRESSED, ROTATE THE "C" CONTROL TO THE POSITION
INDICATED UNDER TEST DATA FOR ICBO. THIS PRECAUTION APPLIES PARTICULARLY
WHERE A READING CLOSE TO THE REJECT POINT HAS BEEN OBTAINED UNDER SHORT Tesr.
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(3) It 1s NOT NECESSARY TO TAKE AN "L" (LEAKAGE) READING FOR POWER TRANSISTORS INASMUCH AS
THE "L" READING WOULD BE A NEGLIGIBLE VALUE COMPARED TO THE LARGE COLLECTOR CURRENTS

INVOLVED IN THE "G2" (GAIN) TEST.

(10) Rorate SwitcH "D" 710 "G2" PoSITION (Gy 1s usep oNLY FOR Low POWER TRANSISTORS). RESET
"C" CONTROL IF SO INDICATED ON TeEST DATA SHEET. PRESS THE "READ METER" BUTTON AND READ
THE GAIN VALUE ON THE O0-120 MeTer scaLe. (Do NOT TAKE AN "L" READING FOR POWER TRANSIS-

TORS)

(11) IF THE TRANSISTOR HAS A TETRODE CONNECTION, PROCEED AS FOLLOWS:-

AFTER THE G2 TEST HAS BEEN COMPLETED, THROW THE LEVER WHICH CORRESPONDS
TO THE TETRODE CONNECTION To THE "TETRODE" ROW, PRESS THE "Reap MeTeRr"
BUTTON AND WATCH FOR A READING LOWER THAN THE G2 READING. |F THE READING
DOES NOT DIFFER FROM THE G2 READING, THEN THE CONDITION OF THE TETRODE
CONNECTION OF THE TRANSISTOR IS TO BE QUESTIONED.

* * - * * - - - *
SPEC IAL NOTE REGARDING METER SENSITIVITY FOR TRANSISTCR GAIN AND LEAKAGE TESTS
THE MopeEL 660 "C" CONTROL SETTING DETERMINES THE RA OF THE METER FORrR ANY TEST. THE "C"

[fROL SETTING OF 50 LISTED FOR MOST TRANSISTORS UNDER "GAIN TEST" oN Twe TeEST DaTA SHEET MAKES

| METER READ DIRECTLY AS A D-120 Gaiwn gcn;f. HOWEVER, OCCASIONALLY, A TRANSISTOR WILL HAVE A

M SO MUCH HIGHER THAN OTHERS OF ITS TYPE (ABOVE l20) THAT THE METER MAY GO OFFSCALE WITH THE
Scri1BeD "C" CONTROL SETTING OF 50. FOR THESE EXCEPTIONAL TRANSISTORS (Low Power TYPES) SPECIAL
WINGS oF THE "C'" CONTROL CAN BE USED TO MULTIPLY THE RANGE OF THE METER WHEN TAKING BOTH L AND

EADINGS, AS FOLLOWS: -

"C" ConTrOL SETTING MuLTiPLY METER
(For "L" AnD "Gy" Tests) READINGS BY:
50 (woST CoNwon) SEEEES . . . x|
?% W we e - s . . X2
o a ANEENE. L ACHNEEEEE. . . X5
6.....'........:“0

IN ADDITION TO "STANDARD" GAIN TRANSISTORS, A FEW HiGH GAIN TRANSISTORS ARE LISTED ON THE

I SHEET. |INASMUCH AS THE EXPECTED GAIN READING FOR THESE MAY BE ABOVE 120, a4 "C" CoNTROL SET-
} OF 31 (FOR EXAMPLE) 1S LISTED ON THE DATA WHICH MAKES THE METER SCALE A 0-240 GaIN SCALE IN-
OF A DIRECT 0-120 scaLe (SEE THE aBovE TaSLE). FOR THE PURPOSES OF SIMPLICITY ON THE DaTa
y THE FIGURE LISTED UNDER "GAIN" FOR THESE HiGH GAIN TRANSISTORS IS A DIRECT READING REJECT
WHICH DOES NOT INCLUDE THE MULTIPLICATION FACTOR. THE TRUE GAIN FIGURE CAN ALWAYS BE CAL-
D BY THE OPERATOR IF HE SO DESIRES AS FOLLOWS:-

SeT THE "C" CONTROL TO THE NEAREST VALUE LISTED ABOVE WHICH WILL INSURE AN ON-SCALE "G|"

ING TO BE TAKEN, AND NOTE THE "G|" READING IN TERMS OF THE O-120 SCALE READ DIRECTLY. WITH THE
®C" CONTROL SETTING READ "L" DIRECTLY ON THE O-120 scate. THE TRUE GAIN IS EQUAL TO "G"
“L" TIMES THE MULTIPLYING FACTOR LISTED IN THE TABLE FOR THE "C" CONTROL SETTING USED.

LAUTION. HIGH GAIN TRANSISTORS WILL TEND TO HEAT UP AT THE CoLLECTOR JUNCTION (70 & GREATER

THAN Low GAIN TRANSISTORS) IF THE "READ METER" BUTTON IS KEPT DEPRESSED IN THE "G|" posi-
THEREFORE DO NOT KEEP THE BUTTON DEPRESSED LONGER THAN 1S NECESSARY TO TAKE A READING IN
2|" POSITION.

E SAME DISCUSSION AS ABOVE APPLIES TO METER SENSITIVITY FOR POWER TRANSISTOR GAIN READINGS
posiTiON. (No LEAKAGE READINGS ARE TAKEN FOR POWER TRANSISTORS)

* * * * * * * *

TESTS FOR TRANSISTORS

BANSISTOR MANUFACTURERS SOMETIMES LIST ADDITIONAL TESTS ON THEIR DATA SHEETS FOR A TRANS|:=~-
PE AND RECOMMEND THAT THESE PARAMETERS BE CHECKED WHEN THE TRANSISTOR IS USED IN CERTAIN
AT10NS. THE VERSATILITY OF THE MopeL G660 LEVER SYSTEM OF TESTING AND MULTIPLE WOLTAGES

£ ENABLES THE USER TO PERFORM THESE SPECIAL TESTS AS IS INDICATED BELOW. NOTE THAT THESE
£ ™A INLY SUPPLEMENTARY TESTS FOR THOSE INTERESTED IN EXAMINING FURTHER CHARACTERISTICS OF
Sistor. IF THE TRANSISTOR CHECKS GOOD ON SHORT, Icso AND GAIN, IT IS UNLIKELY THAT OTHER
TERS WILL GO OUT OF SPECIFICATION IN A JUNCTION TYPE TRANSISTOR.

1£80 Test (soMETIMES LISTED AS |EO)

TEIS TEST MEASURES THE REVERSE CURRENT BETWEEN EMITTER AND BASE WITH COLLECTOR OPEN, JUST
'MEASURES REVERSE CURRENT BETWEEN COLLECTOR AND BASE WITH EMITTER OPENM. THE |EBO MEASURE-

SOMETIMES RECOMMENDED BY TRANSISTOR MANUFACTURERS (IHD IS USUALLY PART OF THEIR PRODUCTION
REN THE TRANSISTOR IS INTENDED FOR OSCILLATOR APPLICATIONS OR CLass B appPLICATION.
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THE PROCEDURE FOR MAKING THE lEBO TEST IN THE MobDEL 660 1S AS FOLLOWS: -

I. Ser "D" switcu oN "IcBo" posiTion (NPN rFor NPN Type TRANSISTOR, PNP ror PNP
TYPE TRANSISTOR) .

2. THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR BASE CONNECTION TO "BASE" ROW.

3. THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR EMITTER CONNECTION TO "COLLECTOR!"
ROW .

L, THrROW NUMBERED LEVER CORRESPONDING TO TRANS|ISTOR COLLECTOR CONNECTION TO "TETRODE"
OR "OPEN" RoOW. e

5. ALL OTHER LEVERS SHOULD REMAIN IN "EMITTER" (NorMAL) RroOW.
6. SET UP TEST VOLTAGE WiTH "B" SWITCH AND METER SENSITIVITY WITH "C" CONTROL IN ACCORD

WITH LIMITS SPECIFIED ON MANUFACTURER'S TRANSISTOR DATA SHEET. THE TABLES BELOW IN-
DICATE AVAILABLE MoDEL 660 TEST VOLTAGES AND METER SENSITIVITIES IN THE "lcBo" POSI-

TION .
*B" SwiTcH TEST VOLTAGE "C" COoNTROL FuLL ScaLe MeTer CURRENT
Position IN "lceo" PosiTion SETTING IN "lceo" PosiTioN
™1 50 I
- - 20 pa
2 -
i - 31 240 pa
y : 18 600 pa
2 28
g. -i:g I |.2 Ma,
9 .g 7 2-1' M‘ -
10 -
I <0 0 24 Ma.
r I 17
15 20
i 16 22
] 2k
| ]
! 19 38
20 !
21 83
22 135

FOR EXAMPLE: THE MANUFACTURER'S SPECIFICATIONS FOR A TRANSISTOR STATE THAT lEBO AT

VE (EMITTER VOLTAGE) OF |2V SHALL BE NO MORE THAN SuA . THE MooeL 660 "B" swivtch

WOULD BE SET AT 12 AND THE "C" CONTROL SET AT 50. THE CURRENT WOULD BE READ IN MICRO-
AMPERES DIRECTLY ON THE O-120 ScaLE oF THE MopeL 6A0.

NOTE THAT IF THE TRANSISTOR BEING TESTED HAS SEEN IN USE FOR SOME TIME, THE MAXIMUM
ALLOWABLE CURRENT SHOULD BE MULTIPLIED BY 3 BEFORE REJECTING. FOR THE EXAMPLE GIVEN,
THE REJECT CURRENT FOR |EBO WOULD THEN BE 3 x SuA = I5UA OR GREATER.

IF MANUFACTURER'S SPECIFICATIONS ARE NOT AVAILABLE, APPROXIMATE TEST VALUES FOR lEBO
ARE AS FOLLOWS: -

RF TYPES HAVING A RATED COLLECTOR VOLTAGE OF 12V 0R MORE SHOULD HAVE A
MAX IMUM |EBO OF S0UA AT AN EMITTER-TO-BASE VOLTAGE OF 3 VorLrs:

AUDIO TYPES HAVING A RATED COLLECTOR VOLTAGE OF 20V OR MORE SHOULD HAVE
A MAXIMUM 1EBO OF IOOMA AT AN EMITTER-TO-BASE VOLTAGE OF 3 VoLrs.

7. Derress "Reao METER" BUTTON To READ lEBO CURRENT.
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B8 Is&i TeEST

THIS TEST MEASURES THE REVERSE CURRENT BETWEEN COLLECTOR AND BASE WITH EMITTER SHORTED
BASE. THIS PARAMETER 1S SOMETIMES SPECIFIED BY THE TRANSISTOR MANUFACTURER INSTEAD OF, OR IN

ITION TO |CBO, PARTICULARLY WITH POWER TRANSISTORS USED IN OUTPUT STAGES.

THE PROCEDURE FOR MAKING THE |CBS TEST IN THE MobDEL 660 IS AS FOLLOWS: -

ll
2'

3.

CRYSTAL DIODE TEST PROCEDURE

SET "D"™ swiTcH IN "Icso" PosiTioN (NPN orR PNP ACCORDING TO TRANSISTOR TYPE).
THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR BASE CONNECTION To "BASE" ROW.

THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR EMITTER CONNECTION TO "BASE"
ROW . ST

THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR COLLECTOR CONNECTION TO
"COLLECTOR" ROW.

ALL OTHER LEVERS SHOULD REMAIN IN "EMITTER" ROW.

SET UP TEST WOLTAGE WITH "B"™ SWITCH; AND METER SENSITIVITY WITH "C" CONTROL IN
ACCORD WITH LIMITS SPECIFIED BY MANUFACTURER. (SEE PRECEDING TABLES FOR "B"
AND "C" sgrTR ‘lr THE TRANSISTOR HAS BEEN IN USE FOR SOME TIME, MULTIPLY
THE MANUFAC  MAXIMUM ICBS CURRENT BY A FACTOR OF 2 FOR REJECT LIMITS.

IF THE MANUF DMLY LISTS TYPICAL VALUES, THEN YOU CAN ONLY OPERATE ON

A COMPARISON A KNOWN GOOD TRANSISTOR.

DEPRESS THE luiihp T0 READ ICBS CURRENT.

NOTE: TraANSH  MANUFACTUYS ERS SOMETIMES SPECIFY A MODIFIED ICBS TEST IN WHICH
THE EMITTER 1§ : HE BASE BUT A SPECIFIED VALUE OF RESIS-
TANCE 1§ (MD BASE. THIS TEST CAN BE CARRIED OUT
1N THE Moo 40 OF THE SPECIFIED RESISTOR TO THE
EMITTER AN  THE RESISTOR IN THE SOckeT (or
USE THE BN THE PROCEDURE THEN FOLLOWS STEPS
| THROUGH T

* * . -

CONNECT CRYSTAL DIODE BETWEEN PIN & 1 - Catmooe (+)
OF CRYSTAL GOES 1O "3", NEGATIVE : L 'S 10 2 £V
2 3 1o "COLLECTOR" ROW. ol

SE™ ROW AND

NOTE: =kt

WISE DAMAGE TO THE DIODE AND THE ' CAN R€SULT. SEC Fis.

IS EXTREMELY IMPORTANT THAT | AF AND LEVER SETTINGS BE CORRECT, OTHER-
BELOW.

m” i -

— Hs.ﬂ IDENTIFY THE POLARITY OF
CRYSTAL DIODE AND CONNECT TO 660 FOR TEST AS ABOVE.

CRYSTAL
® DIODES
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DiopE ForwarRD TEST

I+ Ser Switew "D" N PosiTion 6 ("DF ™)

Pace 18

2. SET "B" SWITCH AND "C" CONTROL AS INDICATED IN "ForwarRD CURRENT" TEST Fonr D10ODE .

3. DEPRESS "ReaD METER™ BUTTON AND READ FORWARD CURRENT ON
DiobES" ARC. IF DIODE READS ABOVE MINIMUM CURRENT SPEC|
SUPPLIED WITH YOUR MoDEL 660, THEN THE D1o0DE
PROCEED To DiobE RevERSE Test.

"TRANSISTORS AND CRYSTAL
FIED ON THE DATA SHEET
IS OK ON FORWARD CURRENT: -

Diooe REVERSE TesT
.

Leave oiooe CONNECTIONS AND LEVER SETTINGS AS INDICATED ABOVE, AND PROCEED AS FOLLOWS:~

l. Sev Swivcw "D" |n PosITION 7 ("Dg™)

2. SET "B" SWITCH AS INDICATED IN "REVERSE CURRENT" TEST FoOR DIODE, AS LISTED ON
THE DATA SHEET SUPPLIED WiTH 660.

3. Ser "C" CowtroL To "O" AND DEPRESS "Read METER" BUTTON,

Y. Witw "Reao Meter" sutron DEPRESSED, ROTATE "C" CoNTROL UP FROM
INDICATED UNDER "REVERSE CURRENT" TEST oN THE DATA SHEET AND RE
ON "TRANSISTORS anND CRYSTAL DiooeEs™ Arc. NOTE THAT THE
CONTROL GIVES MAXIMUM PROTECTION FOR THE M 2. THEREFORE, IF THE METER REACHES
FULL SCALE AS THE "C" CoNTrROL IS BEING ROTATED UP TO THE SETTING INDICATED FOR THE

DIODE BEING TESTED, THE DIODE REVERSE CURRENT IS TO0O HIGH, AND THE DIODE SHOULD BE
REJECTED,
————

ZERO TO THE SETTING
AD REVERSE CURRENT
"O" SETTING OF THE "CM

E. PICTURE TUBE "BEAM CURRENT" TESTS

Precision Mooer PTA "Picrture Tuse ADAPTER" CABLE IS A SEPARATE ACCESSORY WHICH CAN BE PRO-
éya:o FROM YOUR FAVORITE DISTRIBUTOR OR DIRECT FROM THE SERvICE DEPARTMENT OF PRECISION APPARATUS
oM T

PANY, INC. THIS CABLE IS USED TO CONNECT PICTURE TUBES To THE FoR Beanw CURRENT TESTS-

}Tnz TEST PROCEDURE IS LISTED AS FOLLOWS: -

I. SET ®A" Lever, aND"B}'C AND D' KNoBs oF THE K60 AS FoLLOWS: -

A BJELD
1 9 20 5

2. PLUG ADAPTER CABLE INTO THE OCTAL SOCKET oF Mooer AR50

AND CONNECT THE CABLE TO THE
Picrure Tuse., ConwecT ADAPTER'S ALLIGATOR CLIP TO

PICTURE TUBE'S SECOND ANODE .
3. Tumn THE POWER TO THE 650 ON, AND "AoyusT LiNE™.

4. PerRrorm SHORT TEST BY THROWING Levers 2, 4, 6, awp 7, INDIVIDUALLY ue 1o "TEST™
ROW AND THEN BACK TO "NORMAL"™. Ntcon LAMP SHouLd HOT GLOW AS EACH LEVER IS THROWN
INTO THE "TEST" Position. (lono Fra AS THE LEVERS ARE THROWN,
STEADY NEON GLOW IS AN INDICATION oF SHORTS) .

5. IF THE PICTURE TUBE PASSES THE SHoRT TesT, Turow Lever 6 to "TEST® POSITION,
*PRESS "READ METER" BUTTON AND READ RELATIVE BRIGHTNESS ON THE 3-coLoreD
"PICTURE TUBES" MeTER ARC.

* |[MPORTANT PRECAUT ION: OCCASIONALLY THE TECHNICIAN WILL ENCOUNTER New PIcTURE

TUBES WITH ESPECIALLY HIGH BEAM CURRENT, WHICH couLp PRODUCE AN OFF -
METER READING. (USED TuBES wiTH GAS WILL ALSO PRODUCE EXCES-
SIVELY HIGH METER READINGS). To PROTECT THE 660 METER IT 1S THERE~
FORE A WISE PRECAUTION TO ROTATE THE METER SENSITIVITY CONTROL "C"
PRESSING THE "READ METER" BuUTTON, THEN WiITH THE "Reap
METER" BUTTON DEPRESSED, ROTATE THE "C" cownTRrOL UP TOWARDS THE #20
SETTING. |F METER POINTER APPROACHES FULL SCALE BEFORE 20 1S REACHED,
STOP THE TEST AND CONSIDER THAT AN OFF=SCALE READING WAS OBTAINED.
USE_THE NOTES ON THE FOLLOWING PAGE AS A GUIDE TO READINGS OBTAINED.
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“GUIDE TO RELATICNSHIP BETWEEN METER READINGS AND PICTURE TUBE CONDITION

NEW MAGNETIC CR TUBE PRODUCTION LIMITS FOR BeaM CURRENT, AS SET uP BY CR TUBE MANUFACTURERS,
RELATIVELY WIDE RANGE, AND AS A RESULT, PRODUCE GAC READINGS BETWEEN APPROXIMATELY 65 To 120

THE METER SCALE. ALL NEW TUBES WHICH READ ABOVE APPROXIMATELY 65 CAN BE CONSIDERED TO BE OF
L MERIT IRRESPECTIVE OF DIFFERENCES IN NUMERICAL READINGS. HIGH BEAM CURRENT TUBES USUALLY

EL CFF AT LOWER VALUES AFTER A FEW HOURS OF USAGE.

NEW, uNUSED CR TUBES WHICHE READ BELOW APPROXIMATELY 50 CAN BE IMMEDIATELY SUSPECTED TO BE
ECTIVE IN MANUFACTURE AND CAN BE DEALT WITH ACCORDINGLY.

Most CR TUBES WHICH HAVE
RENT READING BELCW APPROXIMA
TION,

2 :ngSIDER!BLE USE IN THE FIELD, PRODUCE A Beawm

ETER SCALE AS A RESULT OF GRADUAL CATHODE DETER-

" TUBES WHICH PRODUCE READINGS ABOVE APPROXI~-
"ECTED AS GASSY TUBES,

IT 1S IMPORTANT TO NOTE
LY G5 UP TO HIGHER THAN F

¥ 65 ON THE METER SCALE DOWN TO 35, CAN
THE FOLLOCWING QUALIFICATION: W!THIN THE
TUEBES WILL EXHIBIT SUFFICIENT OVERALL
3ITY OF THE PEAK WHITES (OR BRIGHT

- THE SCALE. WHETHER OR NOT THIS RE-
PARTICULAR CASE, DEPENDS WHOLLY

' OWNER. EXPERIENCE INDICATES
OF PEAK WHITE INTENSITY RE-

i TICULARLY WHEN WEIGHED
ERALL BRIGHTNESS. THE
ISTANMTIATE THE WIDE LATI=

USED TUBES WHICH READ
CONSIDERED QUITE SATISFACT:
£ BETWEEN APPROXIMATELY 55 B
LLIANCE FOR GENERAL CONTINUI
NE HIGHLIGHTS) BEGINS TO
TION OF PEAK WHITE INTENS)
THE REACTION OR DEGREE
T THE AVERAGE TV SET OWNER
TION QUITE TOLERABLE SHOULD ME
INST THE ALTERNATIVE OF REPLAE
(ey soME TV SET OWNERS) OF WAR

OF PEAK WHITES THEY ACCEPT '

- THE O-120
HE METER

of USED
CASE OF

BE STATED

THE NEXT PORTION OF THE METER SC
LE). AS THE METER READING PROGRESS
NTER GRADUALLY PASSES FROM A PREDOMIN
S FALLING INTO THIS "DiM 70 BrIGuT™ 2
TURE TUBES ) UPON THE ATTITUDE OF TH:

T USED TUBES FALLING INTO THE UPPER HALF
THOSE CASES WHERE THE SET OWNER IS NOT B
JUCED OVERALL BRILLIANCE AND LOSS OF HI1GH

LING TO TOLERATE

USED TUBES FALLING INTO THE LOWER HALF
IT TUBES SUITABLE FOR REJECTION EXCEPT IN.
LING TO TOLERATE LOW BRILLIANCE AND LOSS |

JIES WHEREIN SET OWNERS ARE
JONAL PERIOD OF TIME.

IMPORTANT NOTE: It SHOULD BE REME AND FAST
ALL-INCLUSIVE RU 'ME YELLOW
I OF THIS SEC-

SECTOR READINGS:
TOR IS OFFERED ONE THOSE CASES

WHEREIN A DEFINITE DUAL SET OWNER
IS NOT FORTHCOMI

THE RED SECTOR 1S A DEFINITE REJECT A [ TUBES WHICH FALL INTO THIS

OR ARE DEFINITE REJECTS.

ABLE" TuBES,

(RALLY BE CLASSIFIED AS LOW
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F. BALLAST TESTING

THE NEON SHORT CHECK CIRCUIT,

IN CONJUNCTION WITH THE NUMBERED Lever-DisTRIBUTION SYSTEM PRO
VIDES A SIMPLE AND POSITIVE METHOD

FOR OBTAINING THE FOLLOWING BALLAST TESTS:-

I. POINT TO POINT CONTINUITY TEST OF EACH SECTION OF SINGLE UNIT AS WELL AS MULTIPLE
SECTION BALLASTS.

2. TESTS FOR LOOSE ELEMENTS.

3- TeEsTs For LEAKAGE BETWEEN SECTIONS OF MULTI-ELEMENT BALLASTS.

NOTE: FrEQUENTLY, ONE MaY ENCOUNTER PRIVATELY NUMBERED BALLAST TUBES, WHOSE NUMBER

TMA BaLLasT Coping SYSTEMS. A UNIFoOR
EST CAN ONLY BE DEVISED ON THE BASIS OF SOME TYP
OF SYSTEM. THE "PRECISION"™ BALLAST TEST DATA, WHICH FOLLOWS,1S RELATED TO TH
STANDARD RETMA Coor. THEREFORE, PRIVATELY WUMBERED BALLASTS SHOULD BE RE-
FERRED TO BALLAST nnuurncrua:us: REPLACEMENT MANUALS FOR IDENTIFICATION OF
THE BALLAST IN TERMS OF THE STANDARD RETMA Cope.

BALLAST RESISTOR CODE:

A SAMPLE AND INTERPRETATION OF THE CODE APPEARING ON STANDARD OCTAL TYPE AND REPLACEMENT TYPE
BALLASTS ARE AS FOLLOWS:-

RETMA STANDARD OCTAL TYPE BK49AG
(REPLACEMENT TYPE) BKX554G

THE FIRST LETTER "B" ON BoTH TYPES, IF USED, INDICATES BALLAST ACTION.

THE LETTER "K", "L" op "M" gy BOTH TYPES, INDICATE TYPE OF PILOT LAMP.
THE LETTER "X" 6 "yn gp Lo il

IMMEDIATELY FOLLOWING TH
A PARTICULAR SERIES of

E PILOT LAMP DESIGNATION, DENOTES
BASE WIRING AND APPEARS ONLY

ON REPLACEMENT TYPE BALLASTS .,

THE NUMERALS "UQ" or "55" Appe.RING ON THE RESPECTIVE TYPES
» s

INDICATE THE TOTAL VOLTAG
DROP PRODUCED BY THE BALLAST RESISTOR INCLUDING THE PiLOT LAMP

THE LETTER "A" or B=-C-D-E-F=G-H-J

» APPEARING ON BOTH TYPES (AND i1MMEDIATELY FOLLOWING TH
VOLTAGE DROP NUMERALS) DESIGNATES

THE PARTICULAR BASE WIRING CircuiT usep.

THE LETTER "G" FOLLOWING THE BASE WIRING CIRCUIT DESIGNATION ON BOTH TYPES, I(F uSgD,
MERELY INDICATES OCTAL BASE GLASS UNIT, AND IS OF NMORMMPORTANCE AS FAR AS TESTING 18
CONCERNED .

THE LETTER "J" FOLLOWING THE BASE WIRING DESIGNATION SUCH AS K55CJ, ReEFers To AN I NTERNAI
JUMPER BETWEEN PINS 3 AND U, (See BALLAST TEST PROCEDURE) .
WHERE THE LETTER "P" o "PR" APPEARS AFTER THE BASE W

RING DESIGNATION, SucH as K55CP o
KS5CPR, THIS INDICATES AN ADDITIONAL RESISTOR SECTION ¥S EMPLOYED FOR THE RECTIFIER PLA
circuit (See BALLAST TEST PROCEDURE ) .,

FOR STANDARD RETMA OCTAL TYPE BALLASTS, THE BASE WIRING DESIGNATION A=B-C-D-E-F-G-H-J |
THE ONLY. INFORMAT ION NECESSARY FOR TEST PURPOSES .

FOR REPLACEMENT TYPE BALLASTS, THE X, Y, OR Z SERIES AND BASE WIRING DESIGNATION IS THE
INFORMATION NECESSARY FOR THE TESTING OF THESE TYPES.

BALLAST TEST PROCEDURE :

THE OCTAL SOCKET 1s usep TO ACCOMMODATE ALL OCTAL BASE TYPE BALLASTS .

I. ALL CONTROLS AND LEVERS MUST BE IN THE FOLLOWING DESIGNATED POSITIONS BEFORE ANY
ATTEMPT IS MADE TO TEST BALLAST UNITS:

Set CONTROL "D" 7o #| PosiTiON

SET CONTROL "B" 1o #24 rosition

SeET CONTROL "C" 10 O POSITION

THROW ALL LEVERS TO "NORMAL POSITION™

2. TURN INSTRUMENT ON AND ADJUST FOrR "ADJUST-LINE"™ iNOICATION ON THE METER. INSERT
THE BaLLASsT.

CLassiFYy THE BA 1Ts RETMA BASE WiRING. ReFER
To Fic. 12 on 1 ABLE BASE PIN NUMBERS. THEN
ASE PIN NUMBERS TO "TEST"

A NEON GLOW SHOULD BE OBTAINED AS
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N RO ~ STANDARD BALLAST TERMINATIONS ~
LE
MBERS
IFORM
TYPE
0 THE
F -
oF
TYPE
FOR EXAMPLE, : BASE WIRED UNIT. |IT IS CHECKED BY
REFERRING TO O IALS THAT LEVER 3 MUST BE THROWN TO
"TEST" POSITION A . LEVER 7 MUST THEN BE SIMILARLY
y ACTUATED. .
NEON LAMP SHOULD && 0 "TEST" eposiTioN.
G SHOULD THE BALLAST 3 1o PIN U As For
BALLAST DESIGNATION m Lever U 1s rturown
To "TEST" poSITION: '
THE ]
CAUTION: NEVER DEPRES
Y. A CONTINUOUS NEON LAMP & I to "TEST"
POSITION, INDICATES THAT on (anv-
WHERE IN THE CHAIN) WILL | 's NuM-
BERED LEVER IS THROWN TO %
ANAL 1
IT 1S ADVISABLE TO TAP THE ) 1S BEING acC-
TUATED. IN THIS MANNER, LOOS IEINS FLICKERING
OR INSTEAD OF CONTINUOUS GLOW
ATE
NOTE: WHERE LETTER "P" o IBNATION, SucH as BKRGAP
or BKSGAPR, THEN 1T WER 5, IN ADDITION TO THE
IS LEVERS REQUIRED FOR
2 LEAKAGE TESTS:

TESTS FOR LEAKAGES BETWEEN SECTIONS OF ™
TIoNS "F", "G", "H" or "J" ARE ACCOMPLIS
SIMULTANEOUSLY), WITH ALL OTHER LEVERS RE
TAINED) WILL
IT SHOULD BE REJECTED AS DEFECTIVE.

IF ANY SPECIAL BALLAST RESISTORS ARE EVE
ANDARD RETMA CODED BASING), THEN MERELY DE
EMATIC AND PROCEED AS OUTLINED FOR ALL BA

1Ts wAVING BASE WIRING pEsiG-
®S 2 AND 3 TO "TEST" P0OSITION
ITION. A NEON LaMP GLow (IF

INDICATE LEAKAGE OR SHORT BETWE KT SECTIONS, AND THE BALLAST

MNOT BE IDENTIFIED WITH ANY
BING FROM A SERVICE MANUAL
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SERVICE DATA

Tue PRECISION MooeL 660 wAs NoT onLy BEEN DESIGNED AS AN ACCURATE TeEST INSTRUMENT, BuT His
ALSO BEEN CONSTXKUCTED TO WITHSTAND THE ABUSES OF GENERAL FIELD USE. ALL COMPONENTS HAVE BEEN £y-
HAUSTIVELY SAMPLE-TESTED BY PRECISION'S TEsT ENGINEERING LaBORATORY AND HAVE BEEN APPROVED for
GENERAL LONG-LIFE USAGE. GENEROUS MECHANICAL DESIGN IS A MAJOR PRECISION PRECEPT,

However . ., o ‘s w BE I8 IMPOSSIBLE TO FuULLY CONTROL THE TWO MAJOR CONTRIBUTIONS TO INOPERAT!
INSTRUMENTS MNAMELY:

1) FAILURE OF COMPONENTS AFTER INSTRUMENTS HAVE PASSED PrRecIsion's PERFOBMANCE TEesT
DEPARTMENT AND

2) DAMAGE OF COMPONENTS DUE TO MISOPERATION, ACCIDENTAL OR OTHERWISE, INCLUDING FA1LURE
To OBSERVE PRESCRIBED OPERAT ING PROCEDURES ,

THEREFORE, IN ORDER TO EXPEDITE REHABILITATION OF YoUuRr INSTRUMENT, (SHOULD THE NEeED ARISE),
THE MOST COMMONLY ENCOUNTERED POSS|BLE FAILURES AND RECOMMENDED REMED AL MEASURES ARE LISTED AS
FOLLOWS: -

IMPORTANT NOTE: Your PRECISION MopeL 660 1s a RELATIVELY COMPLEY INSTRUMENT,
AND HAS BEEN CAREFULLY INSPECTED AND CALIBRATED By PRECISION'S
PERFORMANCE-TEST DePARTMENT, - - DO NOT ATTEMPT REPAIRS OR
MODIFICATIONS OTHER THAN THOSE LISTED BELOW UNLESS UPON SPEC)-
FIC RECOMMENDATION BY Precision's SERV ICE DEPARTMENT.

| (17 INSTlUﬂ(.f DOES NOT BECOME ENERGIZED UPON APPLICATION OF LINE VOLTAGE
A) REMOVE INTERMALLY MOUNTED 3AG, | AMPERE Fuse. Ir BLOWN, REPLACE WITH SAME s|zE
AND TYPE FUSE ONLY IF THE CAUSE FoOR BLOWING OF Fuse IS KNOWN AND mHAS BEEN REME-
BIED.
REASONS FoRr FUSE-BLOWING MAY BE:
Farture TD SHORT-CHECK A TUBE BEFORE ATTEMPT I NG QUALITY TEST.

SHORTED PoOWER TRANMSFORMER WINDINGS OR OTHER INTERMNAL SwoRaTSs .,

2. SEVERAL TYPE TUBES WITH THE SAME "D" swiTtcH SETTING DO NOT PROVIDE METER MERIT
INDICATIONS .

A) THE LOAD ReEsIsTOR ASSOCIATED WITH THE PARTICULAR "M SWITEN POSITION MAY BE
OPEN. REFER TO THE SCHEMATIC, CHECK THE RESISTOR WiTH AN OHMMETER. |F oPgeN
CIRCUITED, CONTACT PRECISION'S SERVICE DEPARTMENT FoR A REPLACEMENT ResisTor.

I
3. "LINE"™ ADJUSTMENT s ERRATIC,

A) ExaMminNe Line POTENTIOMETER, SCHEMATIC PART NO. R-13, ror SHORTED, OPEN OR

WORN TURNS. UNSOLOER THE THREE LEADS AND CHECK FOR CONTINUITY wiTH AN
OHMMETER. IF DEFECTIVE, CONTACT PrReCISION'S Seavice DEPARTMENT .

h. ErRrRaTIC CHECKS OF SEVERAL TUBES WITH THE SAME TYPE Basg.
A) Examine THAT PARTICULAR SOCKET AND CHECK FOR LOOSE 0F BROKEN CONTACTS, |IF
NEW SOCKETS ARE REQUIRED, CONTACT Precision's Scavice DEPARTMENT OR YOUR
PARTS DISTRIBUTOR .
5« TUBES WiTH OVERHEAD CAPS CHECK IMPROPERLY.

A) CHECK cap LEADS FOR CONTINUITY ESPECIALLY AT THE CaP END. CoONTINUOUS use AND
ATTENDANT FLEXING OF THE WiIRE OCCASIONALLY CAUSE SREAKAGE .

6- APPARENT DEFECTIVE OPERATION oOF THE INSTRUMENT METER.

A) REPAIR AND RECALIBRATION OF THE METER OF & MooeL £50 1s A DELICATE AND HIGHLY
SPECIALIZED OPERATION. DO NOT ATTEMPT TO REPA IR AN INOPERATIVE METER., ALwavs

CONTACT PRECISION'S SERVICE DEPARTMENT SHOULD YOUR METER APPEAR DEFECTIVE OR
DAMAGED .
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SPEC IAL NOTES RE REPAIR SERVICE

~ WHEN RETURNING A PRECISION INSTRUMENT FOR REPAIR-RECALIBRATION SERVICE, ALWAYS pacKk care-
LLY IN A STRONG OVERSIZED CORRUGATED SHIPPING CONTAINER, USING A GENEROUS SUPPLY OF PADDING

UCH AS EXCELSIOR, SHREDDED PAPER OR CRUMPLED NEWSPAPER. THE ORIGINAL CONTAINER AND FILLING PADS
AF AVAILABLE) ARE IDEAL FOR THIS PURPOSE. PLEASE SHIP vIA RAILWAY ExPresS PREPAID AND MARK FOR:

PRECISION APPARATUS COMPANY, INC,

70-31 - 84%tu StreET
GEENnEEERy & L. L., N. Y.

ATT: Service Divisiown

FRAGILE LABEL SHOULD APPEAR ON AT LEAST FOUR SIDES OF THE CARTON.

Ev-

ATI

LUR <
E NEVER RETURN AN INSTRUMENT UNLESS 1T

COUNTERED. THE MORE EXPLICIT THE OF
'ROCESSED.

IS ACCOMPANIED BY FULL EXPLANATION OF DIFFICULTIES EN-
DRE RAPIDLY YOUR INSTRUMENT CAN BE HANDLED AND

Lt e -

TUBE TEST DATA:

In LiNE wiTh "PRECISION'S® oesi [MOST SERVICE TO USERS OF "PRECISION" TEST £qQuip-
ENT, NEW TuBE TeEsT DATA 1S WO . ON A SPECIAL SUBSCRIPTION BASIS,

ATICALLY, 2 UP-TO-DATE ROLL CHARTS AND A
UBSCRIPTION PERIOD.

THIS PLAN ENTITLES ThE S
INIMUM OF 2 ADDITIONAL Su

ZE

- MOTE FOR NEW OWNERS:

[ECEIPT OF YOUR REGISTRATION-
IT 1S IMPORTANT THAT
0 US IMMEDIATELY, IN

THE FIRST YEAR'S SUBSCRIFPT
SUBSCRIPTION CARD COVERING THE |
H1S REGISTRATION-SUBSCRIPTION £A
ORDER THAT YOU MAY RECEIVE THE FA

PLEASE NOTE:
UPON OUR RECEI®T OF

WITH TWO SEPARATE Cllﬂ.'

A) ONE CARD ACKNO

B) THE OTHER CARD, S YOUR
ONE YEAR FREE tuse

UPON EXPIRATION OF THE FIS Ar's FREE SCRIPTION, YOU WILL HAVE

THE OPPORTUNITY TO RENEW 1 FFICIENT ! . FOR THE NOMINAL CHARGE

oF ONLY $2.00 PER YEAR. Al (OVANCE NOTICE OF END OF SUBSCRIPTION 1S

SENT TO ALL SUBSCRIBERS .
TIC SERVICE, CHARTS WiILL B
oF $1.00 €AacH. IT 1S VE
LIST THE FOLLOWING INFOR

. WHO MAY NOT WISH TO RENEW THIS AUTOMA-
» UPON REQUEST, AT THE NOMINAL COST
THAT SUCH SEPARATE ROLL CHART REQUESTS

A. MoDEL TESTER

B. Seriat N TESTER

C. ForM No
AT UPPE

JUR PRESENT CHART (PRINTED
“MAND CORNER OF CHART)

THIS INFORMATION PERMITS OUR 8C TeEST Data DEPARTMENT TO RESPOND WITH THE
CORRECT CHARTS FOR YOUR PARTICULAR TUBE TESTER.

SPEC N 3 »
PAID SUBSCRIPTION SERVICE APPLIES oNLY To CoNTINENTAL U. S. A., CANADA AND
U. S. POSSESSIONS,

ESSORIES SUPPLIED:

| - TRrRANSISTOR ApAPTER CABLE
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Pace 2l

BI1BL |OGRAPHY

I. MoDERN THEORY OF SoLIDS. FREl
McGrAw-HiLL Book Co., Inc.,

2. THe ABC's oF GERMANIUM. J, P
ELECTRICAL ENGINEERING . JuLY

3. PRINCIPLES OF TRANSISTOR Cllt'
JOHN WILEY AND SoNs, INC.,

L, TrRansistors THEORY AND Pnacrrce'
GerNsBack LiBraRY, NEw York, N.

5. ELECTRONS AND HOLES IN SEMICONDU
SHOCKLEY. D. vaAN NOSTRAND Co.,

N. Y. I950l

70-31 - 8lru Streer
GLenoaLe Z7, L. 1., N, Y.
U. s. A'.
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