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CAUTION: DE-ENERGIZE EQUIPMENT BEFORE PERFORMING IN-CIRCUIT TESTS

4416000-1001

OPERATING INSTRUCTIONS

82
PNP/NPN SWITCH

FUNCTION POS.

ACTIONS AND INDICATIONS

EQUIVALENT CIRCUITS

e OFF 1 | METER POINTER INDICATES EXACTLY ZERO (R) . WHEN METER IS NOT IN
USE, §1 SHOULD ALWAYS BE ‘DFF* TD AVOID UNNECESSARY DRAIN ON
METER BATTERIES.
BETA MEASUREMENTS (IN/OUT OF CIRCUIT)
CORRESPONDS BETA 2 | PLUG TRANSISTOR IN TEST JACK, CBE (TRANSISTOR SOCKET J2); OR 13V pHp 8V LLd]
T0 TYPE OF CAL CONNECT TEST LEADS TO TRANSISTOR WITH YELLOW TO EMITTER.
L A
DEVICE BLACK T0 BASE AND RED TO COLLECTOR. BEIA CALns. ™ C8 % A6 REIR "% s S8
n
:JUNUDTE,H rEs ADJUST 'BETA CAL’ CONTROL, RS, SO THAT METER INDICATES i 22UF 220F
FULLSCALE. ”
20
v 3V
BETA X1 3 | METER INDICATES BETA DIRECTLY ON TOPSCALE. IF METER INDICATES ey
BETA IS GREATER THAN 10, PLACE FUNCTION SWITCH S1 IN THE 'BETA '
X 10’ POSITION. i
(SEE NOTE) \I
BETA X 10 4 | MULTIPLY THE METER INDICATION OF BETA BY 10 TO DBTAIN BETA. !
(SEE NOTE) i
|
jNR08A. |
ELECTRODE RESISTANCE MEASUREMENTS (IN CIRCUIT)
—_— OHMS 5 CONNECT TEST LEADS TO TRANSISTOR - IN CIRCUIT - WITH YELLOW
EB TO EMITTER, BLACK TO BASE, AND RED TO COLLECTOR.
RESISTANCE APPEARING BETWEEN EMITTER AND BASE ELECTRODES IS
INDICATED ON THE CENTER (RED) SCALE OF THE METER.
EE NOTE
OHNS 6 | RESISTANCE APPEARING BETWEEN COLLECTOR AND BASE ELECTRODES ! !
cB 1S INDICATED ON THE CENTER (RED) SCALE OF THE METER.
OHMS 7 | RESISTANCE APPEARING BETWEEN COLLECTOR AND EMITTER ELEC-
CE TRODES IS INDICATED ON THE CENTER (RED) SCALE OF THE METER.
Ico MEASUREMENTS (OUT OF CIRCUIT)
CORRESPONDS TO Ico 8 PLUG TRANSISTOR IN TEST JACK, J2. ' PNP R, = NPN RY  _ + "
TYPE OF DEVICE ouT/CKT METER INDICATES Ico DIRECTLY IN MICROAMPERES DN LOWEST SCALE. % @ e 7 @ &
UNDER TEST X IF METER INDICATES OFF SCALE, PLACE FUNCTION SWITCH, S1, v ‘ a "
DuT &/ oyt
(oum IN THE X 10 POSITION.
Ieo 9 | MULTIPLY THE METER INDICATION OF Ico BY 10 TO OBTAIN lca.
DUT/CKT IF METER INDICATES OFF SCALE, REVERSE PNP/NPN SWITCH
x10 AND REPEAT POS. 8 TEST.
DIODE Ir MEASUREMENTS (OUT OF CIRCUIT)
PNP Ica 8 | CONNECT CATHODE OF DIODE TO RED TEST LEAD, AND ANODE
OUT/CKT OF DIODE T0 BLACK TEST LEAD, ] RED £\ BLK . _
X METER INDICATES Ir DIRECTLY IN MICROAMPERES ON LOWEST SCALE, v () @ v
IF METER INDICATES OFF SCALE, PLACE FUNCTION SWITCH, S1, ouT
IN THE X10 POSITION.
Ico 9 | MULTIPLY THE METER INDICATION OF I BY 10 TO OBTAIN Ir.
OUT/CKT IF METER INDICATES OFF SCALE, REVERSE PNP/NPN SWITCH
x10 AND REPEAT POS. B TEST.
DIODE IN CIRCUIT MEASUREMENTS
PNP DIODE 10 | CONNECT CATHODE OF DIDDE TO RED TEST LEAD, AND ANDDE
INJCKT OF DIODE TO YELLOW TEST LEAD, INCREASE 'BETA CAL’ CONTROL BETA CAL
UNTIL METER DEF LECTS UPSCALE. REVERSE PNP/NPN SMITCH IF RE 5
METER DEF LECTS DOWNSCALE.
NO DEFLECTION OF METER INDICATES THAT THE DIODE IS EITHER N8 RIG
OPENED DR SHORTED, OR THAT THE RELATED CIRCUIT IMPEDANCE 22UF
IS LESS THAN 20 OHMS.
BATTERY CHECK
J— BAT 11 | IF BATTERIES ARE GOOD, METER INDICATES IN THE RED BOX BATIERIES

LABELED ‘BAT".

@ ALIGNMENT PROCEDURE

MOTE: POSITIONS 5 6 AND 7 ARE USED TO PRECLUDE FALSE INTERPRETATIONS OF IN-CIRCUIT BETA MEASUREMENTS, SINCE ACCURACY OF THE BETA X 1 RANGE IS +10% ONLY
WHEN E TO B LOADING IS EDUAL TO OR GREATER THAN 50 OHMS; BETA X101S +10% ONLY WHENE TO B LOADING ISEQUAL TO OR GREATER THAN 500 OHMS.
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ALIGNMENT PROCEDURE
STEP1 | FUNCTIONSWITCH | ADJUST METER ADJUST SCREW ON FRONT
S1IN ‘OFF' OF METER SO THAT METER POINTER
POSITION INDICATES EXACTLY ZERO.
STEP2 INSERT A 100 OHM +1% RESISTOR BETWEEN
THE C-B SOCKETS OF TRANSISTOR TEST
JACK ON FRONT PANEL,
STEF3 | FUNCTIONSWITCH | ADJUST R11S0 THAT METER INDICATES
S1IN ‘OHMS E-B’ EXACTLY FULL SCALE - (INFINITY DHMS).
POSITION
STEP4 | FUNCTION SWITCH | ADJUST R17S0 THAT METER INDICATES
51 IN'OHMS C-B8' EXACTLY 100 OHMS.
POSITION
STEPS REPEAT STEPS 3 AND 4 UNTIL NO FURTHER
ADJUSTMENT IS REQUIRED TO SATISFY
BOTH CONDITIONS; THEN REMOVE THE
RESISTOR INSTALLED IN STEP 2, AND
PLACE FUNCTION SWITCH $1 IN THE
‘OFF’ POSITION
BATTERY REPLACEMENT
STEP1 | REMOVE THE FOUR (4) SCREWS ON FRONT PANEL
STEP2 | LIFT OUT FRONT PANEL ASSEMBLY.
STEP3 | REMOVE THE FOUR {4) SCREWS ON BATTERY COVER.
STEP4 | LIFT OUT BATTERY COVER WITH BATTERIES,
STEP5 | EXCHANGE BATTERIES AND RE.ASSEMBLE.

(MAINTAIN CORRECT BATTERY POLARITY.)
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LOCATION PART NO. DESCRIFTION
W4/a.0 YPE C DRYCELL -
[ YPE CORYCEL -
IR YPE G ORYCELL
Cama 1YPLCONYELL
0.3/4.3 TYIELGDIYELLL
0.3/6.1 TYPE CORYGELL
5.2/0.1 C512AD220K CAPACITOR, FXD, Tu 22UF, 15 VT 10% MIL-C-16855
6.1/34 BbL21AZ CAPACITOR, FXD, CER, 02 UF, 50 VDC +20% SPRAGUE #171A
B5/3.3 BbE21AZ CAPALITUR, FXD, CER, 02 UF, 50 VDG +20% SPRAGUE =121A
CE12A0Z20K | CAPAGITON, I X0, Ta, 22 ur 16 VOC_+10% M)L € 26655
C812A0220K __GAPAGITOR, FXD, Ty, 22 UF, 15 VDG £10% MIL-C26655
55C21A2 CAPACITOR, FX0, CER, 02 UF, 50 VDL
C512A0220K CAPACITOR, FXD, Ta 22 UF, 15 FCO_i10% ML C-26885
©512A0220K CAPACITOR, FX0, Tu, 22 UF, 15 VDG +10% MIL.C-26685
CKI3AXAT2K CAPACITOR, FX0 0047 UF 100 VOC £10% |
INT54/ SEMICOND DEVICE, REF DIODE EZ°6.BV +10% MIL5-16500/127

MS3112¢8 38
08-331

CONN, ELEC, CIR, MINAT, QUICK-DISC 3 CONT MiL C-28482
80C, TERT, SUB-MIN 4 CONT FURN. WITH 5547202 RING (ELCO CORPI

50620 RECEPTACLE, CARD, 24 CONTACTS METHODE)
41603831 METER
TL075ET BOARD, PRINTED WIRING
ZNAT4 GEMICONDUCTOR DEVICE TAANSIETGR MIL-T-19500C
ZNa04 BEMICONDUCTOR DEVICE TRANSISTOR MIL-T 195008
INADA SEMICONDUCTOR DEVICE TRANSIE T
G20612 HESISTOR, F X0, COMP 2.2K. W, <10% MIL A 11
A G206 FI33K RESISTOR, F X0, COMP 33K, 40, £10% MILR-12
RC200F333K RESISTOR, FX0, COMP 33K, WW, s 10% MIL-F-1 1
GFI22K RESISTOR, FXO, COMP 22K, %W 4 10% MiL-A-11
1623031 AESISTOR VARIABLE VERANIER 5K
T200FIT3K AESISTOR, FX0, COMP 27K YW, oIORMICAT
: C206F331 K REBISTOR, FXD, COMP 330 OHM %W, £10% MILA 11
F.5/4. C20GF4RTK RESISTOR, FXD, COMP 4.7 OHW AW, 10%NILATI |
47,3 C20GF86IK HESISTOR, F XD cumm. AW, £10% MILAT
/A C200F122K A
/34 VELAYSA263A | RESI A 2
5/3.1 C200F5RIK AEBISTOA, sm TP, 39K, < 10K WL 1Y
4735 AN7OBSIATF RESIETOR, FXO0. FILW 611 OHW AW, (R WA |
IX] AN7081001F RESIETON, T X0, TTLW T OF AW, 1% WILA-10508
1.3/8.1 AN70E11700 WESISTOR, F X0 Fll.muowm"'fﬁ'm‘t‘H'WI S |
H.A/. ABBACEARBIOF | RESISTOR,
K.d/4. nmmw
H2/A, ACZ0GF1641 RESISTOR, FXO, COMP 160K, W, +E% MILA11
.1 /4 20H RC20GFATZK RESISTOR, FXO, COMPA.TK, VW, HORMILATT |
2/AA(H RC20GFI92K RESISTQR, F X0, COMP, 38K, AW, +10% MILA 11
1/8.2(H AC20GF560 REAIGTOR, FX0, COWP 560 GAWE W, +TORMILATT ]
/A, 42087 SWITCH
25, £228) BWITCH
28, 1450135 TRANGFORMER, GOUPLING
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R PROPER
PAINTED £13CUIT BOARD 31507581 n mnwu.mﬂﬂu__ﬂ pa
H WETER FOR ALL
[ i Aﬂ, DV TESTS.
\e/ | - @DRYI
BETACAL |
A © | PROVIDES LOW IMPEDANCE T %
PROVIDES A 1200 C7S QUTPUT DURING THE BETA' TESTS clind -._._m _“_.N_-_ .wm..hvnmw e
SRR I RER IR H__:eﬁ TEST SO THE LOAD- THUS SELECTS INPUT T0 ENITTER OF i Rz
AMPLITUDE PROVIIED WLL BOV AFFECT OEVICE UNDER TEST- | PROVIDES
OF 1020 CPE. THE ANPUTUDE OF THE &le PROPER SCALE
TESTSIGNAL TESVSIGNAL PROVIDES PROPER FACTOR TO
2 SCALE FACTOR TO WETER FOR
T TRANSFORMER 5 A 1KC VETER FOR BAT- ALLOHYS
1 LIT WITH A 37 OFM | TERY TEST. TESTS.
(] QUTPUT IWPEDENCE, AND
g 205 OHN DC AESISTANCE. RZ0 PROVIDES SLIGKT FORMARD
T EASOF 1030 CPSSIGRAL
A 5 {s—7
T | 70 DEYICE UNDER TEST
(C-PWE-T} PROVIDES AND SWITCHES POWER FOR | | sit
ENTIRETESTER.  — + 1 le SELECTS POSITIVE INPUT TO METER, AND
AT PRLMDRE WORKS WITHSI-0 T0 CONKELT SHURTS
LOAD FOR 518 —— T i ACRUSS VETER Y
T = {
uﬂ_:ﬂ”m.ﬁ SELECTS H-_nm:_«ma WHICH #AOWIDES REC. L 7 D — 1 & | S2CAND-D
BATTERY YIS SUPLED. ULATED +EEV SELECTS INPUT TO BASE i POLARITY REVERSAL
TEST FOR ALLOHNS OF DEVICE UNDER TEST SWITCHES PROVIDE 2 —
TesTS | CORRECT POLARITY
——1 "
a _.4I_ OF SIGNAL TO |
| Stk I I poetrpichle TAUT-84ND 1
ONECIS AT o E f = sipdbaatan weTeR WiTH || a1ssauuTs 216
S2-E AND - DURING FILTER \_W DEFLECTION. 100 uame WETER AND R4 SHUNTS METER
YHE "BETATESE 1 fuLLseace || DURING lco X8 O INCREASE CUR
BI THAU BE _ [ P RE FROVIDES E DEFLECTION | | TEST RENT RAMGE BY
axTYPEC 2 | .._mmumim wﬂn__.:-%.ﬂ..n.xn _ A FACTOR OF 10
1 FLASHUGHT no|g s
BATTERIES R L FAEENCY CIRCUIT TESTS. T
CONNECTED TAO CUTPUTE, <3¥ A ° @J FROM AT @ CHARGES WITH PULSES
JREEMES: AND 4aY. 1EVDC YEL &Lk RED COSCILLATING CALIBRATION OF CUR RENT THROUGH
PROVIDE THE IK CIRCUIT PROBE m 3 _ FOR NETER DUT TO PROVIOE AN
PRINE PONER T AVERABE DC FOR
FORTESTER. NETER.
DUTPUTS R E SzaaND B i
REFEREMZE TWO DUTRLTS 43 CUTITS INVERTER & b e
BETAEEN PUP AND
maavee | | I oo
MN = PROVIDED FOR “IC0° ™ e ce SELECTS 'NPUT TO COLLECTOR OF PRIVIES SELECTS MEGATIVEINPUT TG NETER, AND
3 EB [23 SEALE FACTOR i ECT SHUNTS
AND “R* WEASURE ’ v e DEVICE UNDER TEST 70 NETER FOR WORKS WITH S1.C T0 CORNECT SHU
um"; . 5 m X T s T ACROSS METER &5 NECESSARY
Lk OUTICKT
.“__u.; BETWEEN PP % J T = =y A.W «
CURRENT) Lubladiss T A oa- ~ miope
Tiows = 8 *INCKT
! OFF et BaT
|
— = » : ,,
1A i i
SELECTS CIRCUITS TO WHICK 3 3 € 3 3
43¢ IS SUPPLIED. T T T T

Ly
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UNLESS OTHERWISE SPED FIED-

RESISTOR WALUES ARE IN OHNS £10% & WATT

CAPADTOR WALUES ARE IN UF +10%,15 VOC

BATTERIES ARE 1.5% EACH (TYPE C FLASHLIGHT)
JPWPERS SETWEEK ADJACENT PINS ON DECKS DF 51ARE WADE INTERNALLY.
ALL DECKS OF S1 ARE GANGED TOSETHE & AND SHOWN IN THE “DFF POSITION.
ALLPARTS OF 51 ASE GAMGED TOGETHER AND SHOWN |4 THE PNF 20STION.
TERWINALS SHOMN ON THE PFINTED CIRCUIT BORAD ARE PARTS OF 13

v TERWINAL 22 1S SHOWN TWICE FOR CLARITY OF CONMECTIONS
Q RETURY (CONNON REFERENCE)
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. NO DEVICE UNDER TEST
. PNP/NPN SWITCH 52 IN PNP POSITION
. BETA CALCONTROL R6 FULLY CLOCKWISE
. FUNCTION SWITCH St POSITIONED AS INDICATED
. TEST INSTRUMENT

D.C. VOLTS: SIMPSON 260

VOLTAGE DATA

TEST CONDITIONS AND EQUIPMENT

A.C. VOLTS: TEKTRONIX 544 DSCILLOSCOPE OR AMS VOLTMETER HP-4108

REFERENCGED TO NEGATIVE TERMINAL OF BATTERY.

VOLTAGE TEST POINTS (ALL VOLTAGES +20%)

., DC VOLTAGES ARE +20% AND REFERENCED TO POSITIVE TERMINAL OF BATTERY EXCEPT AS NOTED,
. AC VOLTAGES ARE SOAURE WAVE, 1000 CP§, PEAK-TO-PEAK, +20%

TEST POS.1 | P0OS.2 | POS. 3 |PDS.4 | POS.6 |POS. 6 | POS. 7 | POS B | POS.9 [POS. 10 POS. 11
POINT AND 12| BETA | BETA |BETA | OHMS | OHMS | OHMS | lco Ito DI0DE BATT
OFF CAL X1 x10 E-B W} CE X1 X10 IN/CKT
END OF JACK
NEAR R17 BV -6V
J3PIN
| J3Pl -GV =6V =BV v -9V -9V -6V -0V -8V
P oV ov ov
p -6Y =gV
PIN =V = gV
[ JaPIN BV | -6V | -6V | OV | -8V 9V BV 6V T
PIN v | ev | -av
J3PIN B -GV -6V
JAPING 6V | BV | -6V
[ 3PN 10 “BV_| -8V
JAPIN 1 ~BY -6V -6V
J3PIN1Z 6V 6V —6v
av | av | -av -av
JPINT3 8 VAC | B VAC | BVAC 8 VAC
JAPIN 14 -V
N oV
B T
J3PI ~6V -6V
JIPIN 18 ov oV oV ov
J3PI =V =V =1 =gV
J3FIN 20 ov v ov
“av | av | v 4y
bk 8VAC | 8VAC | 8VAC 8 VAC
J3FIN 22 BV | -6V | -6V
|_JAPIN 23 -BvV -GV -6V
END OF JACK
NEAR T1. -8V -8V —-Bv
13 PIN 24 J N
JAPIN 22
10 2VAC [ 2VAC | 2VAC
a4
CR-1 ¥
CATHODE . +6.8V | +6BV | +6.8V
§1.0-11 gy
81-8-11 B v

4818000 1001



AMERICAN ELECTRONIC LABORATORMES, Inc. |

Subsidiary of AEL Industries, ine.
P.O. Box 552, Lansdale, Pa. 18448 (215) 822-2029
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