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THIS DIAGRAM USES THE TWO SYMBOLS AT LOWER LEFT TO
REPRESENT INPUT CIRCUIT GROUND (COMMON), AND THE SYMBOL AT
LOWER RIGHT REPRESENTS A CONNECTION TO THE METAL CHASSIS
WHICH IS IN TURN CONNECTED TO EARTH GROUND VIA THE POWER
CORD. THE CIRCUIT GROUND SYMBOL WITH THE CB’ INDICATES
GROUND CONNECTIONS MADE WITHIN THE CIRCUIT BOARD.

THE IM=16 HAS ITS INPUT CIRCUIT GROUND, AND BY EXTENSION THE
REGULATED DC POWER SUPPLY (B+ & B-), ISOLATED FROM THE
MAIN CHASSIS AND EARTH GROUND. THE PROBE/TEST LEAD JACK IS
MOUNTED ON A SPECIAL ALUMINUM SUB-PANEL; THE BUSHINGS OF
THE FOUR SELECTOR SWITCHES ALSO MOUNT TO THIS SUB—PANEL.
HOWEVER, EACH OF THE SWITCH BUSHINGS THEN PASS THROUGH A
PAR OF PLASTIC GROMMETS BEFORE FINALLY PASSING THROUGH THE
PAINTED ALUMINUM FRONT PANEL, WHERE A FLAT WASHER AND AN
ADDITIONAL ‘CONTROL NUT" SECURE THE BUSHINGS. IT IS THE SWITCH
BUSHINGS THAT HOLD THE SUB-PANEL TO THE MAIN CHASSIS, BUT
THE PLASTIC GROMMETS ENSURE THAT NO ELECTRICAL CONNECTION
IS MADE BETWEEN THE SUB—PANEL (AND ITS COMPONENTS) AND THE
MAIN CHASSIS, AND THUS ALL METER CIRCUITRY IS ISOLATED FROM
CHASSIS AND EARTH GROUND.
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TRANSFORMER IS SHOWN WITH JUMPERS ‘WJ1' & 'WJ2' INSTALLED ON
THE CIRCUIT BOARD AS REQUIRED FOR OPERATION AT 120VAC.

FOR OPERATION AT 210~250VAC, REMOVE JUMPERS 'WiI' & "WJZ',

TRANSFORMER CORE

AND INSTALL A SHORT JUMPER ON THE CIRCUIT BOARD BETWEEN
TRANSFORMER POINTS 2 & 3; NOTE THAT HEATHKIT DOCUMENTATION
DOES NOT MENTION THESE POINT NUMBERS 1 ~ 4.

THE NEON BULB WIRING IS ALWAYS ACROSS THE SWITCHED LINE
VOLTAGE REGARDLESS OF 120 OR 240 VOLT POWER.
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ABOVE RIGHT IS WHERE THE INPUT CIRCUIT 'GROUND’ IS
BIASED TO A VOLTAGE SOMEWHERE BETWEEN B+ AND B— 1t

)
1

THIS BIAS IS NECESSARY SINCE THE BALANCED BRIDGE METER
CIRCUIT IS POWERED FROM A SINGLE 6.8V POWER SOURCE,
AND THE METER CIRCUIT MUST OPERATE IN SUCH A WAY
THAT ITS INPUT WILL HAVE A VOLTAGE THAT VARIES UP AND
DOWN WITHIN THAT 6.8V SUPPLY, MTH 4.7V (NEAR THE
MIDPOINT OF THE SUPPLY VOLTAGE) BEING APPROXIMATELY
THE CORRECT VALUE TO RESULT IN A METER DEFLECTION TO
THE LEFT END OF THE SCALE v

OHMS CONSTANT CURRENT SOURCE
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NOTES AND OTHER INFORMATION ARE
LOCATED ON SHEET 2 OF THIS DRAWING

THIS SCHEMATIC WAS DRAWN, USING AUTOCAD, AS A MEANS TO GET A MORE
LEGIBLE AND UNDERSTANDABLE SCHEMATIC FOR THE HEATHKIT IM-16. AN EFFORT
HAS BEEN MADE TO SIZE AND SCALE COMPONENTS AND TEXT FOR THE LARGEST
AND BEST MISIBILITY AND LEGIBILITY WHILE STILL FITTING ON A NORMAL 11 X 17
SHEET OF PAPER.

THE COPYRIGHT HOLDER HEREBY GIVES PERMISSION TO FREELY DISTRIBUTE THIS
DOCUMENT, AS LONG AS NO ALTERATIONS ARE MADE AND CREDIT IS GIVEN, ALONG
WTH THE COPYRIGHT NOTICE.
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BASIC CIRCUIT THEORY

DC VOLTS

THE VOLTAGE BEING MEASURED IS APPLIED ACROSS A VOLTAGE DIVIDER COMPRISED OF THE 1M OHM RESISTOR
'R1" IN THE PROBE AND RESISTORS IN THE PRIMARY VOLTAGE ATTENUATOR (R4~R14). THE VOLTAGE RANGE
SWTCH 'VRS-W3F' TAPS OFF FROM THE APPROPRIATE POINT IN THE VOLTAGE DIVIDER (DEPENDING ON WHICH
VOLTAGE RANGE IS SELECTED), AND THIS IS APPLIED TO THE HIGH IMPEDANCE AMPLIFIER (SEE BELOW).

AC VOLTS

THE VOLTAGE BEING MEASURED IS APPLIED ACROSS THE VOLTAGE RANGE SWITCH 'VRS—WIF' AND ITS ASSOCIATED
RESISTORS 'R2’ & 'R3. IN ALL BUT THE HIGHEST VOLTAGE RANGE, NO ATTENUATION TAKES PLACE, BUT IN THE
1500V RANGE, THOSE TWO RESISTORS ATTENUATE THE SIGNAL TO A LEVEL THAT DOES NOT EXCEED THE

CALIBRATION

BIAS ADJUSTMENT:

1)

NOTE THAT THREE CALIBRATION TRIM POTENTIOMETERS (TRIM POTS) ARE LOCATED ON THE TOP FLANGE OF A SUB-PANEL WHICH CAN BE
ACCESSED BY REMOVING THE TOP SHELL OF THE IM-16'S CASE. TURN ALL FRONT PANEL SWITCHES, THE FRONT PANEL 'OHMS ADJUST'
CONTROL, AND THE THREE TRIM POTS ('AC CAL’, 'DC CAL, AND ‘BIAS’ ADWST), TO THEIR FULLY COUNTER—CLOCKWISE POSITIONS. THEN TURN
THE "ZERO ADJUST CONTROL TO ITS CENTER OF ROTATION. THE ‘OHMS ADJUST AND ‘ZERO ADJUST CONTROLS USE 10-TURN
POTENTIOMETERS WITH BALL BEARING 'PLANETARY’ DRIVES, AND THUS THEIR ROTATIONAL POSITION CANNOT BE DETERMINED SIMPLY BY VIEWING
THEIR KNOBS. INSTEAD, TURN THEM COUNTER-CLOCKWISE UNTIL THE RESISTANCE REQUIRED TO MOVE THE KNOB INCREASES. FOR CENTERING
THE 'ZERO ADJUST' CONTROL, AFTER TURNING IT FULLY COUNTER-CLOCKWISE, USE A SMALL PIECE OF TAPE (OR SIMILAR MARKER) ON THE 12
O'CLOCK POSITION OF THE KNOB, THEN TURN THE KNOB FIVE FULL ROTATIONS CLOCKWISE.

RECTIFIER DIODES' VOLTAGE RATING. THEN, VIA 'VRS-W2F’, THE SIGNAL IS PASSED THROUGH SOME COMBINATION 2) MOVE THE ‘FUNCTION' SWITCH FROM THE ‘AC’ POSITION TO THE 'DC+' POSITION.

OF RECTIFIER DIODES Di~D3. AS THE SIGNAL VOLTAGE GETS INTO THE HIGHER RANGES, MORE DIODES ARE USED 3) VERFY THAT THE METER MOVEMENT IS POINTING EXACTLY AT ZERO; IF NECESSARY, ADJUST THE SET SCREW ON THE LOWER METER FACE AS
IN SERIES SO THAT THEIR INDIVIDUAL VOLTAGE LIMITS ARE NOT EXCEEDED. CAPACITOR 'C2' FUNCTIONS AS A REQUIRED TO ZERO THE POINTER, TAPPING LIGHTLY ON THE METER FACE WHILE MAKING THE ADJUSTMENT.

FILTER TO PRODUCE A SMOOTH DC SIGNAL WHICH IS THE AVERAGE OF THE RECTIFIED INPUT VOLTAGE. THE 4) PLUG THE PROBE'S PHONE PLUG INTO THE JACK ON THE LOWER RIGHT OF THE FRONT PANEL, AND SET THE PROBE'S SWITCH TO THE 'DC’
RESULTING SIGNAL IS THEN APPLIED TO THE PRIMARY VOLTAGE ATIENUATOR (WHICH FOR AC MEASUREMENTS POSITION. NOTE THAT, INSTEAD OF THE COMBINATION PROBE, MOST COMMON “VIVM’ STYLE PROBE SETS MAY BE USED WITH THE IM-16,
DOES NOT INCLUDE THE 1M RESISTOR INSIDE THE PROBE (‘R1’). WHEN IN THE 1500V AC RANGE, BECAUSE OF MAKING SURE TO USE THE PROBE MARKED FOR ‘DC’ OR 'DC VOLTS' FOR THE NEXT STEPS.

THE PRE-ATTENUATION PROVIDED BY 'R2" & 'R¥', THE SWTCH ‘VRS-W3R' IS ARRANGED TO USE LESS 5) PLUG THE IM—16'S POWER CORD INTO A SUITABLE AC POWER OUTLET AND MOVE THE 'FUNCTION' SWITCH FROM THE ‘OFF' TO THE 'LINE'
ATIENUATION THAN WOULD BE THE CASE WHEN MEASURING DC VOLTAGES. POSITION. THE METER MOVEMENT WILL PROBABLY DEFLECT OFF—SCALE TO THE LEFT.

CLRRENT/ANS 6) VERY SLOWLY TURN THE ’BIAS' ADJUSTMENT TRIM POT CLOCKWISE UNTIL THE METER MOVES TO THE RIGHT AND INDICATES ZERO AGAIN; NOTE
TE W36, UNLICE ITS MORE CAPABLE SBLNG THE IN—25, DOES NOT HAVE THE CAPABLITY OF DIRECTLY ;HESEA TTHfs Agéﬁygﬁ CAN BE 'TOUCHY', SO MAKE A TINY ADJUSTMENT THEN WAT A MOMENT FOR METER MOVEMENT TO STABILIZE, THEN
MEASURING CURRENT (AMPS/MILLIAMPS). HOWEVER, BY USE OF AN EXTERNAL SHUNT RESISTOR(S), THE IN-16 . \ .

CAN STILL BE USED IN ITS VOLTAGE MEASURING CAPACITY TO BE PART OF A CURRENT MEASURING SCHEME. 7 Ig';’,{&*,‘ﬁéﬁoébgﬂs%ﬂﬂ& ngk,"_g %?&“’g,%s(%" é{, ﬁ“?}';ﬁ,gf#gﬁf"” TO TURN); THE METER SHOULD INDICATE
— RESISTANCE/OHMS 8) TURN THE ‘ZERO ADWUST' CONTROL COUNTER-CLOCKWISE UNTIL THE METER AGAIN READS ZERO.
SFE BETALL BELOW 9) CHANGE THE 'FUNCTION' SWITCH FROM ’DC+ TO 'DC-' AND CONTINUE TO TURN THE 'ZERO ADJUST CONTROL UNTIL FULLY
g COUNTER-CLOCKWISE. THE METER SHOULD AGAIN READ APPROXIMATELY 15 ON THE BLACK 50 SCALE.
— BALANCED BRIDGE METER CIRCUIT 10) RETURN THE 'ZERO ADJUST CONTROL TO ITS CENTER OF ROTATION (WHERE THE METER READS ’0'). THEN TWEAK IT CAREFULLY SO THAT THE
THE SIGNAL COMING FROM THE PRIMARY VOLTAGE ATTENUATOR, OR FROM THE OHMS MEASURING CIRCUIT, IS METER REMAINS AT ZERO WHILE MOVING THE 'FUNCTION" SMITCH BACK AND FORTH BETWEEN 'DC-" AND 'DC+".
APPLIED TO THE HIGH IMPEDANCE AMPLIFIER, WHICH CONSISTS OF FET 'Q' AND ASSOCIATED TRANSISTOR 04",
WHICH IS CONFIGURED AS A CONSTANT CURRENT SINK. THIS AMPLIFIER HAS A VERY HIGH INPUT IMPEDANCE AND DC CALIBRATION:
A LOW OUTPUT IMPEDANCE, ALLOWING HIGH RESISTANCE INPUT 'FRONT-END' CIRCUIT RESISTANCES. THE OUTPUT
OF 'Q1" IS APPLIED TO A BALANCED BRIDGE CIRCUIT COMPRISED OF 'Q5’ & 'Q6’ WITH RESISTORS 'R24' & 'R27'. 1) I\?gilgﬁm% SlTJIHTEABS‘LJEPPRE%LgTVE? ':JSTEP?OV!.E?AS%?;&ER-A %J%*c AVSOL ATM BélgH Qﬂ%ﬂm\?&%&qsm ’1‘8\4 AND
THE BRIDGE IS SET UP TO BE BALANCED WHEN THE VOLTAGE FROM 'Q1’ IS ABOUT 4.7V. WITH THE BRIDGE ;
BALANCED, THERE IS NO VOLTAGE DIFFERENCE BETWEEN THE LEFT AND RIGHT SIDES OF THE BRIDGE, AND SO NO IMPORTANT, AS LONG AS IT IS LESS THAN 15V AND ITS EXACT VALUE IS VERIFIED.
CURRENT FLOWS THOUGH THE METER MOVEMENT, AND IT POINTS TO THE LEFT SIDE OF THE SCALE. WHEN THE 2) TURN THE 'VOLTS RANGE' SWTCH TO ITS "15V" POSITION.
QUTPUT OF ‘Q1’ INCREASES, THE BRIDGE BECOMES IMBALANCED, WITH DIFFERENT VOLTAGES ON THE LEFT AND 3) TURN THE 'FUNCTION' SMTCH TO ‘DC+.
RIGHT SIDES, AND THIS RESULTS IN A CURRENT FLOWING THROUGH THE METER MOVEMENT. SERIES CALIBRATION 4) USE THE 'ZERO ADJUST CONTROL TO ZERO THE METER.
TRIM POTENTIOMETERS 'R25’ & 'R26' ALLOW THE TWEAKING OF HOW MUCH METER CURRENT FLOWS FOR A GIVEN 5) SET THE COMBINATION TEST PROBE'S SMTCH TO THE 'DC’ POSITION, OR USE A COMMON “VTWM" PROBE SET'S 'DC'
AMOUNT OF BRIDGE IMBALANCE. THE 'FUNCTION SWTCH' ALLOWS DIFFERENT METER CONNECTIONS DEPENDING ON OR 'DC VOLTS' PROBE, AND CONNECT THE PROBE TIP TO THE (+) SIDE OF THE POWER SOURCE AND THE PROBE'S
WHICH FUNCTION IS CURRENTLY SELECTED. BLACK (~) LEAD TO THE POWER SOURCE'S (-).
6) ADNST THE 'DC CAL’ TRIM POT UNTIL THE METER PONTER RESTS OVER THE '10' POSITION ON THE BLACK SCALE
HAVING “15' AT ITS FAR RIGHT END; IF THE POWER SOURCE WAS SET TO SOME VOLTAGE OTHER THAN 10V, ADNST
OHMS FUNCTION SIMPLIFIED SCHEMATIC FOR THAT READING INSTEAD.
AC CALIBRATION:
THIS SIMPLIFIED DIAGRAM OMITS ALL OF THE SWITCHING AND .
THESE RESISTANCES ARE ALL PART OF THE 1) CHOOSE A FAIRLY STABLE AC VOLTAGE TO USE AS A REFERENCE; IT IS PROBABLY EASIEST TO USE THE 120V LINE
RESISTOR ATTENUATOR STRING Ré~R14 &Ea'é%m‘*csmﬂikcﬁ?gﬁg PFgRAKF%LTL“%g%CU'T VOLTAGE. SINCE THE IM—16 MEASUREMENT CIRCUITRY IS ISOLATED FROM THE INCOMING AC POWER, IT IS SAFE TO
oo e e S ST L —— . CuIT. USE THE SAME AC POWER SOURCE FOR THE FOLLOWING STEPS.
T | . "o 2) USING A SEPARATE AC VOLTMETER (THIS WILL PROBABLY BE THE SAME MULTIMETER USED FOR VERIFYING THE
THE 1.5V "C" CELL 'E2' PROVIDES THE EXCITATION VOLTAGE \ .
| HS ESSTAVCE VARES | THAT GAUSES CURRENT TO FLOW IN THE MAIN OHMS. FUNGTION VOLTAGE OF THE POWER SOURCE IN STEP 1 OF THE 'DC CALIBRATION’ ABOVE), NOTE THE ACTUAL VOLTAGE OF THE
| DING TO SELECTED 0 RANGE | CIRCUIT LOOP. THE SAME 1.5V CELL, VA THE "OHMS ADJUST* AC REFERENCE VOLTAGE, e.g. ABOUT 120V.
| Ri4 (gm IN Rx100 RANGE) | POTENTIONETER. PROVIDES A REFERENCE VOLTARE To THE 3) SET THE 'VOLTS RANGE' SWTCH TO ITS 150V POSITION, AND CONNECT THE IM-16'S TEST LEADS TO THE AC
| 10 | BASE OF Q7, WHICH ALONG WITH THE RESISTOR R33 FORNS A REFERENCE VOLTAGE, MAKING SURE TO SET THE PROBE'S SWITCH TO THE ‘AC/OHMS’ POSITION, OR USE THE
rf—_t - CONSTANT—CURRENT SINK, THEREBY REGULATING THE CURRENT AC/OHMS' PROBE OF A "VTVM" PROBE SET.
IN THE MAIN OHMS FUNCTION CIRCUIT LOOP TO A CONSTANT 4) SER THE 'FUNCTION' SWTCH TO “AC’.
E2 0 Q1 AMOUNT. 5) ADJUST THE ’AC CAL’ TRIM POT UNTIL THE METER MOVEMENT INDICATES THE AC REFERENCE VOLTAGE, e.g. 120V,
s+ + AS READ ON THE METER'S RED AC SCALE WHICH ENDS WITH {5 AT ITS RIGHT SIDE; 15 ON THIS SCALE MEANS
fp— THE OTHER COMPONENT IN THE MAIN CIRCUIT LOOP IS A FIXED 150VAC).
jp— Bt PRECISION 100 RESISTANCE 'R14. THE CONSTANT CURRENT IN 6) DISCONNECT THE IM-16'S TEST LEADS FROM THE AC REFERENCE VOLTAGE.
Rx THE LOOP CAUSES A CONSTANT VOLTAGE TO BE DEVELOPED
ACROSS THAT 100 RESISTANCE. OHMS CALIBRATION:
R “ZERO ADIUST® A VOLTAGE DIVIDER, CONSISTING OF A RANGE-DEPENDENT 1) MAKE SURE THAT A COMBINATION PROBE HAS ITS SWITCH SET TO "AC/OHMS’ OR USE THE 'AC/OHMS' PROBE OF A
PRECISION RESISTANCE (COMPRISED OF SOME OF THE *VTW® PROBE SET; ACCIDENTALLY USING THE 'DC’ TEST PROBE WILL SKEW ALL RESISTANCE READINGS BY 1M OHM !
RESISTORS IN THE PRIMARY VOLTAGE ATTENUATOR RESISTOR ) \ e
CONSTANT  —— 2) SET THE 'FUNCTION’ SWITCH TO ITS ‘OHMS' POSITION.
o7 [{CORRENT = STRING) AND THE SERES-CONNECTED RESISTANCE UNDER TEST 3) SET THE "OHMS RANGE' SWITCH TO THE R’ POSITION,
. (Rx) WHICH IS CONNECTED TO THE M-16 VIA THE TEST 4) SHORT THE TEST PROBE TO THE BLACK (~) TEST LEAD AND VERIFY THAT THE METER GIVES A READING OF ZERO;
OHMS ADWST” B- ';EMAQSF{ERR%E'TE}?":Q’ESOQ YOLTACE TO HIGH INFEDANCE IF NOT, ADJUST THE ‘ZERO ADJUST' CONTROL TO RE—ZERO THE METER.
RESISTANCE OF Rx. THE VOLTAGE PRESENTED T0 Q1 CAN BE 5) UN-SHORT THE TEST PROBE FROM THE BLACK TEST LEAD, AND ADJUST THE "OHMS ADJUST' CONTROL UNTIL THE
BIASED UP OR DOWN (FROM THE PERSPECTVE OF THE METER POINTER RESTS DIRECTLY OVER THE LAST SCALE MARK AT THE FAR RIGHT END OF THE GREEN OHMS SCALE.
BALANCED BRIDGE NETER CRCUT) BY THE ACTION OF THE 6) RE-SHORT THE TEST PROBE TO THE BLACK TEST LEAD AND VERIFY THAT THE METER POINTER FALLS BACK TO
R33 : . ZERO OR NEARLY SO (DUE TO THE INHERENT RESISTANCE OF THE TEST LEADS, THE METER WILL LIKELY READ SOME
ZERO ADJUST* POTENTIOMETER AND ASSOCIATED "BIAS
ADMST® POTENTIOMETERS (NOT SHOWN HERE). THIS ALLOWS SMALL DEVIATION NEAR THE FAR LEFT END OF THE SCALE).
. : 7) IN THE FOLLOWING STEPS, THE 1M RESISTOR THAT IS BUILT INTO THE 'DC’ TEST PROBE WLL BE USED TO CHECK
ZEROING OUT' ANY ERRORS IN THE FRONT—END OHMS
MEASUREMENT CIRCUIT AND TEST LEADS THE HIGHEST OHMS RANGE.
" 8) TURN THE 'OHMS RANGE' SMTCH TO THE 'Rx100k' POSITION.
9) SET THE COMBINATION TEST PROBE'S SWITCH TO THE 'DC’ POSITION, OR USE THE ‘DC’ TEST PROBE, AND MAKE
SURE THAT THE PROBE IS SHORTED TO THE BLACK TEST LEAD. THE METER POINTER SHOULD INDICATE
APPROXIMATELY "10° ON THE GREEN OHMS SCALE (10 x 100k = 1M).
SUGGESTED '0HMS FUNCTION' BATTERY ELIMINATOR SCHEMATIC
ALL DIODES SHOULD BE GENERAL PURPOSE SILICON ONE EXAMPLE OF THIS CIRCUIT, OR A FUNCTIONAL EQUIVALENT CIRCUIT, IS REQUIRED TO
TYPES, 100V RATED OR BETTER, e.g. 1N4002, ETC. IMPLEMENT A BATTERY ELIMINATOR FOR THE IM-16'S 1.5V 'E2' CELL. ADJUST THE TRIM POT
UNTIL THE OUTPUT VOLTAGE IS MEASURED AS 1.5 VOLTS. A READILY AVAILABLE
TRANSFORMER IS THE SIGNAL BRAND MODEL ST—2-12, WHICH IS IDEAL FOR THIS
K APPLICATION EXCEPT THAT IT HAS TWO SECONDARY 6.3V WINDINGS (ONLY ONE IS NEEDED).
(USE HEATSINK)
WRE ACROSS MAIN Lu=317 VIEWED FROM FRON
POWER TRANSFORMER |  120VAC3|[c6.3vAC o + + 7 ( m
PRIMARY WINDING
2200
1VA OR HIGHER + 470uF + CONNECT IN_PLACE OF =317
(SEE NOTE) T == 180 OR 220 ORIGINAL 1.5V CELL 2 FOR 'AC/OHMS’ (ALSO OK FOR DC & AC CURRENT).
00 TRIM POTENTIONETER THE LM=317 IS A COMMON
0 TURN TYPE IS BEST) ADJUSTABLE VOLTAGE REGULATOR IC
- ADJ OUT IN
MEASUREMENTS.

GENERAL NOTES

NOTES:

1

2)

3)

4)

5)

6)

7)

8)

9)

ALL RESISTANCES ARE SHOWN IN OHMS UNLESS MARKED 'k’ (KILO) OR ‘M (MEGA). ALL NON—POTENTIOMETER RESISTORS ARE MIREWOUND 'WW' TYPE UNLESS
DENOTED °CC’ FOR CARBON COMPOSITION TYPE. ALL NON-POTENTIOMETER RESISTORS ARE 1/2W UNLESS INDICATED. ALL ‘CC’ RESISTORS ARE 10% TOLERANCE
UNLESS INDICATED. ALL "WW RESISTORS ARE 1% TOLERANCE AND, ALTHOUGH NOT MARKED, ARE PROBABLY 1W. POTENTIOMETERS ARE DENOTED ON HEATHKIT
ASSEMBLY DIAGRAMS WITH 'TERMINAL 1 ON THE CCW END OF THE ELEMENT, 'TERMINAL 3' ON THE CW END OF THE ELEMENT, AND "TERMINAL 2 ON THE
WIPER, AND THESE TERMINAL NUMBERS ARE ALSO SHOWN ON THESE DRAWINGS; THE ACTUAL POTS ARE NOT SO MARKED.

ALL SWITCHES ARE SHOWN IN THEIR FULL COUNTER-CLOCKWISE POSITION AS VIEWED FROM THE FRONT.

WHERE SPARE SWTCH TERMINALS ARE USED AS TIE POINTS, THEIR HEATHKIT TERMINAL NUMBERS ARE SHOWN AND THEY ARE MARKED “TP” AND THE
APPLICABLE SMITCH IDENTIFIER DESIGNATION IS GIVEN; IF NO “TP" OR DIFFERENT SWITCH IDENTIFIER DESIGNATION IS GIVEN, THE TERMINAL IS PART OF THE
SAME ADJACENT SWITCH WAFER AND SIDE.

THE FOUR SELECTOR SWITCHES ARE IDENTIFIED ON THESE DRAWINGS BY THE USE OF ABBREVIATED IDENTIFIERS, GIVEN AS A PREFIX, AND A HYPHEN FOLLOWED
BY A SUFFIX IS ADDED AFTER THE PREFIX. A PREFIX OF 'PS’ REFERS TO "POWER SWITCH" (OFF /LINE/BATT), FS' IS FOR “FUNCTION SWITCH" (AC/DC-/DC+,
OHMS) WHERE THESE DRAMNGS OFTEN USE (Y INSTEAD OF "OHMS’, 'VRS' IS FOR "VOLTS RANGE™ SWITCH, ‘ORS’ FOR "OHMS RANGE™ SWITCH. THE SUFFIX
REFERS TO THE SWITCH WAFER, e.g. ‘Wi’ FOR "WAFER 1" AND '-W3' FOR "WAFER 3", WHERE 'WAFER’ 1 IS ALWAYS THE ONE CLOSEST TO THE FRONT OF THE
METER. MOST WAFERS HAVE ROTORS AND CONTACT ON BOTH THEIR FRONT AND REAR SURFACES, AND 'F* & 'R’ ARE ADDED TO THE END OF EACH SUFFIX
ACCORDINGLY. NOTE THAT ON SOME SWITCHES, IT CAN BE DIFFICULT TO DETERMINE WHETHER A SPECIFIC SOLDER TAB IS ACTUALLY FOR THE FRONT OR REAR
WAFER CONTACTS, SINCE SOMETIMES A REAR WAFER ARRANGEMENT MIGHT HAVE ITS SOLDER TAB ON THE FRONT OF THE WAFER, AND VICE VERSA. THE
HIGHEST NUMBERED WAFER ON EACH SWITCH IS THE ONE THAT TERMINATES DIRECTLY TO THE CIRCUIT BOARD TRACES/FOILS.

A SMALL SQUARE SYMBOL [] DESIGNATES HOLES IN THE CIRCUIT BOARD WHERE WIRES FROM THE WIRING HARNESS ARE TERMINATED, WITH THE WIRE COLOR
SHOWN ADJACENT TO THE SYMBOL (THE WIRE COLOR IS ALSO SHOWN IN THE CIRCUIT BOARD); A DIAMOND SHAPED SYMBOL <> IS FOR SHORT WRRES
CONNECTING BETWEEN CIRCUIT BOARD TRACES ASSOCIATED WITH WAFER 4 OF THE 'VOLTS RANGE' SWITCH AND AN OTHER WAFER ON THE SAME SWITCH; THESE
FOUR WIRES HAVE WHITE INSULATION, BUT THE COLOR IS NOT MARKED ON THE CIRCUIT BOARD.

SWTCH TERMINALS ARE DESIGNATED WITH A SMALL ROUND SYMBOL O ; THE INTERNAL NUMBERS SHOWN ON THIS DRAWING MATCH THE ORIGINAL HEATHKIT
SCHEMATICS. SIMILAR ROUND SYMBOLS WITH INTERNAL NUMBERS ARE USED FOR THE POTENTIOMETER TERMINALS.

THE ORIGINAL HEATHKIT COMBINATION TEST PROBE & SWITCH IS SHOWN ON THIS DRAWING. AS THESE ARE "UNOBTAINIUM® NOW, THEY MAY BE REPLACED
USING COMMON "VTWM" STYLE SEPARATE "AC/OHMS® AND "DC” PROBES ('DC’ HAVING AN INTEGRAL 1M SERIES RESISTOR) AND TEST LEADS. THE "DC” PROBE
IS USED ONLY FOR DC VOLTS.

THIS TWO SHEET SCHEMATIC INCLUDES MUCH ADDITIONAL INFORMATION NOT INCLUDED ON HEATHKIT'S DOCUMENTS. THIS ADDED INFORMATION WAS OBTAINED BY
CAREFUL STUDY OF SOME IM—-16'S DURING THEIR RESTORATION. THIS ADDED INFORMATION IS INCLUDED WHENEVER ITS ABSENCE IN THE ORIGINAL DOCUMENTS
PROVED TO BE PROBLEMATIC DURING THOSE RESTORATIONS.

THE RESISTANCE SHOWN FOR THE METER MOVEMENT IS BASED ON PHYSICAL MEASUREMENT, AND IS AN APPROXIMATE VALUE WHICH MIGHT NOT EXACTLY
MATCH ANY FACTORY SPECIFICATIONS.

SPECIFICATIONS

DC VOLTS:

EIGHT RANGES 0.5V, 1.5V, 5V, 15V, 50V, 150V, 500V, 1500V FULL SCALE
INPUT IMPEDANCE = 11M ON ALL RANGES
ACCURACY = +/— 3% OF FULL SCALE

AC VOLTS:

EIGHT RANGES 0.5V, 1.5V, 5V, 15V, 50V, 150V, 500V, 1500V FULL SCALE
INPUT IMPEDANCE = 1M ON ALL RANGES

ACCURACY = +/- 5% OF FULL SCALE

FREQUENCY RESPONSE = +/- 2dB, 20Hz~1MHz

OHMS:
SEVEN RANGES: Rx1 (100 AT CENTER OF OHMS SCALE), Rx10, Rx100, Rx1k, Rx10k, Rx100k, RxIM

ACCURACY = NOT SPECIFIED BY HEATHKIT

POWER SUPPLIES:

AMPLIFIER /METER MOVEMENT CIRCUIT: 6.8V, FROM EITHER BATTERY ‘E1’ (CONVENTIONAL 9V BATTERY) OR FROM
THE AC POWER LINE (105~125VAC OR 210~250VAC, 50~60Hz) VIA THE BUILT-IN POWER SUPPLY
OHMS EXCITATION: 1.5V, FROM BATTERY 'E2’ (CONVENTIONAL "C" CELL)

SEMICONDUCTORS:

1x 2N4304 FET TRANSISTOR

6x 2N3393 GENERAL PURPOSE NPN SILICON BJT TRANSISTORS

4x GENERAL PURPOSE SILICON DIODE 1A, 100PIV OR HIGHER (IN2071 OR 2N4000 SERIES, e.g. 2N4005)
1x 6.8V ZENER DIODE (PS18775 OR 1N4736)

(ENERAL

THE KEY TO WHICH PROBE TO USE INVOLVES KNOWLEDGE OF THE FACT THAT THE ‘DC’ PROBE MUST INCORPORATE A PRECISION (5%
TOLERANCE OR BETTER, 1% PREFERABLE) 1M OHM RESISTOR, 1/4W OR LARGER, WHICH MUST BE CONNECTED BETWEEN THE PROBE END OF
THE TEST LEAD AND THE TIP OF THE 'DC’ PROBE. THIS MEANS THAT THE RESISTOR WILL BE LOCATED INSIDE THE BODY OF THE PROBE. ON
THE ORIGINAL HEATHKIT COMBINATION PROBE, THE RESISTOR IS ALWAYS IN SERIES WITH THE SHIELDED CABLE'S CENTER CONDUCTOR AND
THE PROBE TIP, AND THE INTEGRAL SWITCH SIMPLY SHORTS OUT THE RESISTOR WHEN IN THE 'AC/OHMS' POSITION. THE METER CIRCUITRY IS
DESIGNED TO REQUIRE THIS RESISTOR BE IN-CIRCUIT FOR AC VOLTS MEASUREMENTS, AND OUT-OF-CIRCUIT FOR ALL OTHER TYPES OF

CIRCUIT GROUND ISOLATED FROM METER CHASSIS AND EARTH GROUND (VIA THE AC POWER CORD)

TEST PROBE IS EITHER A TYPICAL 'VIW' TEST LEAD SET, OR THE ORIGINAL COMBINATION TEST PROBE WITH
DC/AC—OHMS SWITCH, OR MODERN REPLACEMENTS USING SEPARATE TEST PROBES FOR 'DC VOLTAGE ONLY' AND
°AC/OHMS' (FOR AC VOLTS, ALL CURRENT, AND OHMS); THE 'DC ONLY' PROBE MUST HAVE AN INTEGRAL
PRECISION 1M RESISTOR CONNECTED BETWEEN THE END OF THE (+) TEST LEAD AND THE PROBE TIP

MAIN ATTENUATOR AND AC ATTENUATOR VOLTAGE DIVIDERS ARE COMPRISED OF 1% TOLERANCE PRECISION
WREWOUND RESISTORS

METER MOVEMENT IS 87, 100u FULL SCALE, 12750 RESISTANCE, 100 DEGREE MOVEMENT

DIMENSIONS: 16-3/8" WIDE, 7-3/4" HIGH, 5-7/8" DEEP

NET WEIGHT: 7-1/2 POUNDS WITH BATTERIES INSTALLED

PROBES & TEST LEADS

THE IM—16 IS DESIGNED TO USE THE SAME KIND OF COMBINATION PROBE/TEST LEAD SET ALSO USED BY OTHER HEATHKIT ANALOG METERS,
INCLUDING THE IM-25 SOLID-STATE VOM AND MOST OF THE VACUUM TUBE VOLTMETER-MILLIAMMETERS (VTVWM) PRODUCTS, INCLUDING THE
V-7, IM-11, IM-13, IM-18, IM-28, IM-5218, IM-5228. THIS TYPE OF PROBE/TEST LEAD SET HAS A SINGLE 1/4" PHONE PLUG WITH A
SHIELDED CABLE COMING FROM IT AND GOING TO A SINGLE PROBE; THE PROBE HAS AN INTEGRAL SWITCH TO SELECT BETWEEN ‘DC VOLTS'
AND "AC VOLTS/OHMS’. MOST OF THE ABOVE MODELS CAN ONLY MEASURE DC & AC VOLTS AND OHMS; THE EXCEPTION IS THE IM—25,
WHICH CAN ALSO MEASURE DC & AC CURRENT, IN WHICH CASE THE PROBE'S SMTCH MUST BE SET TO THE 'AC/OHMS’ POSITION FOR BOTH
O TYPES OF CURRENT. IN OTHER WORDS, 'DC VOLTS' IS THE ONLY TYPE OF MEASUREMENT WHERE THE 'DC’ SWITCH POSITION CAN BE USED.

SINCE THE ORIGINAL HEATHKIT COMBINATION PROBE IS RARE THESE DAYS, AND EXAMPLES IN WORKING ORDER ARE VERY RARE, THESE
METERS (INCLUDING THE IM—16) CAN USE MOST MODERN "VIVM” PROBE & TEST LEAD SETS. THESE TYPICALLY HAVE A SINGLE 1/4° PHONE
PLUG, USE THREE REGULAR TEST LEADS INSTEAD OF A SINGLE SHIELDED CABLE, AND HAVE TWO PROBES, ONE FOR 'DC' AND THE OTHER

HEATHKIT IM=16
SOLID STATE VOM
SCHEMATIC DIAGRAM
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