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AT THE OUTSET OF YOUR TRAINING, YOU WERE TOLD THAT NATIONAL TRAIN-

ING IS THOROUGH AND COMPLETE AND THAT YOU WOULD RECEIVE PRACTICAL INSTRU.g

TION IN EVERY FIELD OR DIVISION OF THE RADIO INDUSTRY. HIS INSTITUTION IS

ABIDING BY ITS WORD AND OFFERING YOU EVERYTHING THAT IT PROMISED AND EVEN

MORE.

You HAVE NOW COMPLETED THE
FIRST IMPORTANT PART OF OUR TRAIN
INS PROGRAM AND WHICH CONSISTED
OF LAYING A SOLID FOUNDATION FOR
ALL OF YOUR ADVANCED WORK. THIS

FOUNDATIONAL TRAINING HAS OFFER-
ED YOU COMPLETE INFORMATION RE-

GARDING ALL OF THE IMPORTANT BA-

SIC PRINCIPLES UPON WHICH THE EN
TIRE RADIO INDUSTRY IS DEPENDENT
AND YOU HAVE BEEN SHOWN IN DE-

TAIL HOW THESE PRINCIPLES ARE

APPLIED TO RECEIVERS AND ASSOCI-
ATED EQUIPMENT.

You ARE NOW PREPARED TO

COMAENCE YOUR ADVANCED STUDIES
DEALING WITH TRANSMITTERS, TALK-
ING PICTURES, TELEVISION ETC.
THESE,YOU MUST REMEMBER,ARE ALL
HIGHLY SPECIALIZED FIELDS OF THE
RADIO INDUSTRY AND BEFORE ANY-

ONE CAN UNDERTAKE AN INTELLIGENT
STUDY OF ANY ONE OF THESE FIELDS,
HE MUST FIRST HAVE THE FOUNDATION
AL TRAINING WHICH YOU HAVE AC -

SIG
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QUIRED THROUGH YOUR STUDIES SO FAR.

PRACTICALLY WITHOUT EXCEPTION, YOU WILL FIND THAT EVERY SUCCESSFUL
MAN WHO TODAY IS AN EXPERT IN ANY ONE OF THESE ADVANCED FIELDS WAS AT
SOME TIME OR OTHER A RADIO SERVICEMAN OR ELSE AC7IVE IN AN ENGINEERING
CAPACITY INVOLVING RADIO RECEIVERS. THESE MEN ALL NEEDED THEIR FOUNDA-
TIONAL TRAINING AND SO DO YOU PAST EXPERIENCES HAVE CONCLUSIVELY PRO-.
V ED TH I S TO BE THE SHORTEST AND MOST CERTA IN ROUTE TO SUCCESS.

BEFORE EVER COMMENCING TO WRITE THIS COURSES IT WAS FIRST SCIENTIF-
ICALLY PLANNED.

NATIONALIS INSTRUCTION PROGRESSES IN LOGICAL STEPS. YOU BUILD YOUR
PRACTICAL KNOWLEDGE FIRST AND BUILD YOUR TECHNICAL KNOWLEDGE UPON IT.

WITH THIS SYSTEMATIC METHOD OF TRAINING
THE STUDENT CAN FULLY VISUALIZE HOW TO
APPLY THEORETICAL AND TECHNICAL PRIN-
CIPLES TO PRACTICAL PROBLEMS AND THIS
IN THE FINAL ANALYSIS IS THE KEY...NOTETO
RADIO SUCCESS.

Unlimi fed
V G . 2

OppprEunikies
the Field of Transmission .

ALTHOUGH YOU HAVE SO FAR ONLY BEEN
SHOWN HOW THE BASIC RADIO PRINCIPLES ARE
APPLIED TO RECEIVERS,YET YOU MUST NOT
OVERLOOK THE FACT THAT THESE SAME PRIN-
CIPLES CAN ALSO BE APPLIED TO TRANS-
MITTERS, TO AMPLIFYING EQUIPMENT FOR
PUBLIC ADDRESS INSTALLATIONS,TO TALKING
PICTURES, TELEVISION ETC.

THIS MEANS THAT MANY OF THE IMPOR
TANT PRINCIPLES WHICH YOU HAVE ALREADY
LEARNED,ARE GOING TO BE USED AGAIN IN

YOUR COMING STUDY OF THE SPECIALIZED
FIELDS OF RADIO. BY YOUR ALREADY KNOW-
ING THEM, THERE WILL BE NO NEED TO EX-
PLAIN THEM AGAIN IN DETAIL WITH RESPECT
TO THE EQUIPMENT TO BE DESCRIBED IN THE
ADVANCED LESSONS. THIS IN TURN WILL CON
STITUTE A SAVING IN TIME AND WILL MAKE
YOUR PROGRESS THROUGH THE ADVANCED SUB-

JECTS MORE RAPID, MORE INTERESTING AND FREE FROM UNNECESSARY REPETITION.

in

SINCE THIS FOUNDATIONAL TRAINING IS SO ESSENTIAL TOWARDS YOUR MAST
ERING THE ADVANCED WORK WHICH IS YET TO COME, WE MOST URGENTLY ADVISE YOU
TO CONDUCT A SYSTEMATIC REVIEW OF ALL STUDY MATERIAL WHICH YOU NOW HAVE
ON HAND. THIS GENERAL REVIEW SHOULD BE THOROUGHIFOR AFTER ALL IT 'SNIT A
QUESTION OF HOW MANY DIFFERENT RADIO SUBJECTS YOU READ ABOUT DURING THIS
PERIOD OF YOUR TRAINING OR WHAT YOU SHOULD KNOW BUT WHAT YOU ACTUALLY
REMEMBER ABOUT THEM NOW.

YOUR REVIEW

THE PLAN TO FOLLOW DURING THIS REVIEW IS TO START AT THE FIRST LE1
SON OF THE COURSE. READ THE TITLE OF THE LESSON AND THEN READ EACH OFTHE
SUB -TITLES OF THE LESSON CAREFULLY ONE AT A TIME AND AS YOU DO SO, PAUSE
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FOR AN INSTANT AND ASK YOURSELF THIS QUESTION "Do I REMEMBER THE IMPOR

TANT FACTS INCLUDED IN THIS SECTION OF THE LESSON?" -- IF YOU DO, FINE.

THEN CONTINUE WITH THE NEXT SUB -TITLE IN THE SAME MANNER ETC. UNTIL YOU

HAVE GLANCED THROUGH THE ENTIRE LESSON.

THE INSTANT YOU COME TO A SUB -TITLE FOR SOME SECTION OF A LESSON

TREATING WITH A SUBJECT WHICH YOU CANNOT TRUTHFULLY ADMIT AS REMEMBERING,
THEN READ THIS PART OF THE LESSON CAREFULLY UNTIL YOU ARE CERTAIN THAT

YOU HAVE
TIME. BY
IS GOING
DUCTING THIS WORK CONSCIENTICUSLY. EVEN IF IT TAKES

TO COMPLETE THIS REVIEW, THIS IS NO LOSS OF TIME
ARE SIMPLY SPENDING A COMPARATIVELY LITTLE TIME NOW
KNOWLEDGE AND WHICH WILL WITHOUT A DOUBT SAVE YOU A
THE FUTURE IF YOU HAVE TO SUDD-
ENLY LOOK UP SOMETHING WHICH YOU
SHOULD HAVE REMEMBERED.

SO AS TO BE SURE THAT YOU
ARE GETTING THE FULL VALUE FROM
YOUR REVIEW,WE ARE REQUESTING
YOU TC ANSWER COMPLETELY EACH

OF THE QUESTIONS WHICH ARE IN-

CLUDED IN THE SPECIAL EXAMINA-
TION AT THE LATTER PART OF THIS
MESSAGE. THIS EXAMINATION IS

BASED UPON THE ENTIRE FOUNDA

TICNAL TRAINING AND IT IS I-
PERATIVE THAT YOU RECEIVE APAS1
ING GRADE UPON IT BEFORE CONTIN
UING WITH YOUR ADVANCED WORK.

MASTERED IT. CONTINUE IN THIS MANNER THROUGH ONE LESSON AT A

ALL MEANS, DON'T RUSH THROUGH THIS WORK YOU ARE THE ONE WHO

TO BENEFIT BY THIS GENERAL REVIEW,SO BE FAIR TO YOURSELF INC0N
YOU A WEEK OR TWO

ON THE CONTRARY, YOU
IN CHECKING UP ON YOUR
GREAT DEAL OF TIME IN

FIG. 3

Amplifying Sysi-erns - Mosi-
Fasci noting Divisron of radio .

YOUR ADVANCED TRAINING

YOUR ADVANCED TRAINING IS DIVIDED INTO FIVE GENERAL GROUPS OR DI-

VISIONS AND WHICH ARE CLASSIFIED AS "RADIO TRANSMISSION"; "PUBLICADDRESS

SYSTEMS"; "TALKING PICTURES"; "TELEVISION" ANo "PHOTO-ELECTRIC CELLS".As

YCU WILL IMMEDIATELY REALIZE, THESE ARE ALL INDIVIDUAL AND HIGHLY SPEC-

IALIZED FIELDS OF THE RADIO INDUSTRY.

EACH OF THESE DIVISIONS ARE TREATED SEPARATELY AND IN THEIR PROPER
ORDER. YOU DON'T STUDY ONE SUBJECT FOR A LITTLE WHILE AND THEN JUMP TO

ANOTHER SPASMODICALLY BUT YOU START A SUBJECT AND FINISH IT AND THENPRO-

CEED WITH THE NEXT ETC. THERE IS ABSOLUTELY NO MIX-UP IN SUBJECT MATTER

TO CAUSE CONFUSION ON YOUR PART.

You WILL FIND THESE DISTINCT DIVISIONS OF ADVANCED STUDY TO BE AN

OUTSTANDING FEATURE OF NATIONAL TRAINING.

LET US NOW BRIEFLY CONSIDER WHAT YOU CAN HOPE TO ACCOMPLISH UPON

COMPLETING YOUR FOLLOWING STUDIES PERTAINING TO THE ADVANCED SPECIALIZED

FIELDS.
RADIO TRANSMISSION

WHEN YOU HAVE FINISHED YOUR STUDIES IN THIS DIVISION,YOU WILL HAVE
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THE NECESSARY KNOWLEDGE TO ENABLE YOU TO BECOME A COMMERCIAL RADIO OPERA-TOR IN SHIP SERVICE, AERONAUTICAL SERVICE, POLICE SERVICE OR AS AN OPERA-TOR IN.A BROADCASTING STATION. You WILL ALSO BE ABLE TO SERVICE ALL OF
THIS EQUIPMENT AND LATER AS YOU ACQUIRE ADDITIONAL EXPERIENCE IN THISPAR-
TICULAR FIELD, YOU MAY QUALIFY AS AN ENGINEER AND DESIGNER.

BROADCASTING STATIONS, IN ADDITION TO REQUIRING THE SERVICES OF OP-
ERATORS, ALSO NEED STUDIO TECHNICIANS, MONITORING MEN, AND AN ENGINEER
IN CHARGE. ALL OF THESE MEN SHOULD HAVE THE TYPE OF TRAINING YOU ARE RE-CEIVING AND ALL OF THESE POSITIONS OFFER YOU UNLIMITED OPPORTUNITIES.

PUBLIC ADDRESS SYSTEMS

PUBLIC ADDRESS INSTALLATIONS ARE BECOMING INCREASINGLY POPULAR 80
THAT THIS HAS BECOME A MOST PROFITABLE FIELD. YOUR STUDIES IN THIS DIVI-SION WILL FURNISH YOU WITH THE NECESSARY KNOWLEDGE TO CONSTRUCT, AND OP-

ERATE EQUIPMENT OF THIS
TYPE FOR PORTABLE USE,AS
WELL AS TO MAKEPERMANENT
INSTALLATIONS.

F16. 4Specialized Training Essential For Talking
Picture Technicians,

MANY OF THE PUBLIC
ADDRESS INSTALLATIONS PRA
SENT DIFFICULT PROBLEMS
WHICH ONLY A MAN SPEC-
IALLY TRAINED FOR THIS
WORK CAN HANDLE SUCCESS...

FULLY.THESE PROBLEMS AND
THE MOST EFFECTIVE MEANS
OF SOLVING THEM WILL ALL
BE BROUGHT TO YOUR ATT-
ENTION.

ALL OF THE POPULAR
AMPLIFYING CIRCUITS WILL

BE FULLY EXPLAINED FROM A PRACTICAL AS WELL AS A TECHNICAL STANDPOINT.

TALKING PICTURES

THE TALKING PICTURE INDUSTRY ALONE REQUIRES THOUSANDS OF SKILLEDTEC
HNICIANS TO CONSTRUCT, INSTALL, OPERATE AND SERVICE TALKING PICTURE EQUIP -ME -IT FOR THEATERS, AS WELL AS TO CONSTRUCT, INSTALL, OPERATE AND SERVICE
RECORDING EQUIPMENT IN THE STUDIOS. TALKING PICTU^: EQUIPMENT IS RAPIDLY
BEING ADAPTED BY SCHOOLS TO PROVIuE THEIR STUDENTS WITH INSTRUCTIVE PIC-
TURES AND PORTABLE TALKING PICTURE EQUIPMENT IS NOW IN GREATER DEMAND THAN
EVER BEFORE -- ALL OF THIS ACTIVITY MEANS MORE JOBS FOR THOSE MEN WHO ARE
QUALIFIED TO HANDLE THEM.

THIS IS A LARGE AND MOST PROFITABLE FIELD FOR THE TRAINED MAN AND
YOU WILL FIND YOUR INSTRUCTION UNDER THIS DIVISION TO ENABLE YOU TO TAKE
ADVANTAGE OF ANY ONE OF THE GREAT MANYiOPPORTUNITIES WHICH THIS GREAT
FIELD OF RADIO HAS TO OFFER.

TELEVISION

YOUR TRAINING IN TELEVISION PREPARES YOU FOR THE FUTURE. ALTHOUGH
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MANY TELEVISION STATIONS ARE ALREADY OPERATING ON REGULAR SCHEDULE AND
BEING RECEIVED BY TELEVISION FANS, YET THIS BRANCH OF RADIO IS STILL IN

ITS INFANCY AS COMPARED TO THE OTHER ALREADY HIGHLY DEVELOPED DIVISIONS.

TELEVISION IS\
THE THING FOR THE
MAN WHO IS PLANNING'
AHEAD. THIS FIELD
IS WAITING FOR NEW
TALENT, CAPABLE OF
ASSISTING IN THE
DEVELOPMENT OF NEW
EQUIPMENT,FOR THE
EXPERIMENTER AND THE
RESEARCH WORKERJEL
EVISION IS BOUND TO
BECOME A MOST POPU-
LAR FORM OF ENTER-
TAINMENT IN THENEAR
FUTURE AND THE MEN
WHO ARE GOING TO

SHARE THE GREATEST
PORTION OF THE PRO-
FITS BROUGHT ABOUT
BY THIS COMING IN-

DUSTRY ARE THOSE WHO
GROUND FLOOR.

Television
FIG. 5

- The Industry Tomorrow.

ARE PREPARING THEMSELVES NOW 80 A8 TO GET IN ON THE

You WILL FIND NATIONALS' INSTRUCTION IN TELEVISION TO PROVIDE YOU
WITH A MOST THOROUGH KNOWLEDGE OF THIS SUBJECT SO THAT YOU WILL BECOME
THOROUGHLY FAMILIAR WITH EVERY SUBJECT PERTAINING TO THIS FASCINATINGBRA
NCH OF RADIO.

FIG.
Typica I Application of the

Photo 'lechric Cell.

PHOTC-ELECTRIC CELLS

CONTINUALLY, INDUSTRY IS FINDING NEW
APPLICATIONS FOR THE PHOTOELECTRIC CELL OR
ELECTRIC -EYE" AS IT IS FREQUENTLY CALLED.

THIS MARVELOUS DEVICE IS BEING USED IN A

COUNTLESS NUMBER OF DIFFERENT WAYS FOR IN-

DUSTRIAL PURPOSES, SUCH AS 1N AUTOMATICCOUN....
TERS,ALARM SYSTEMS, SMOKE DE7ECTORS, COLOR
ANALYZERS, PROTECTIVE DEVICES ETC.

EVERY ONE OF THESE MANY APPLICATIONS
ARE BASED ENTIRELY UPON RADIO PRINCIPLES AND
THE WORK ASSOCIATED WITH THIS EQUIPMENT 18

CONFINED SOLELY TO THE RADIO MAN WITH SPEC-
IALIZED TRAINING IN THIS FIELD SUCH AS YOU
ARE RECEIVING.

WHEN YOU LOOK BACK AND CONSIDER WHAT
YOU HAVE ALREADY LEARNED ABOUT RADIO THROUGH
NATIONALS' SYSTEM OF TRAINING AND THEN LOOK
AHEAD TO THE INSTRUCTION WHICH IS STILL IN

STORE FOR YOU,YOU CANNOT HELP BUT REALIZETHE
TREMENDOUS OPPORTUNITIES WHICH NATIONALTRAIII
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ING IS EXTENDING TO YOU.

UPON COMPLETION OF YOUR TRAINING, YOU MAY SELECT THE BRANCH OF RADIO
IN WHICH YOU WILL SPECIALIZE RADIO SERVICE OR CONSTRUCTION, BROADCAST-
ING OR COMMERCIAL TRANSMISSION, TALKING PICTURES, PUBLIC ADDRESS WORK,

TELEVISION, PHOTO -ELECTRIC CELLS OR ANY OTHER LINE OF WORK ASSOCIATED WITH
RADIO.

BEFORE YOU START THIS ADVANCED WORK/WE AGAIN CAUTION YOU AGAINSTRUSli
ING THROUGH YOUR STUDIES. FROM A FINANCIAL STANDPOINTIIT IS OBVIOUS THAT
WE WOULD REALIZE GREATER PROFITS BY FORCING OUR STUDENTS THROUGH THIS

TRAINING PROGRAM AS QUICKLY AS POSSIBLE BUT SUCH A PRACTICE WOULD BE

UNFAIR TO THE STUDENT AND IS THEREFORE NOT A POLICY OF NATIONAL.

THIS INSTITUTION HAS OFFERED RESIDENCE TRAINING FOR OVER THIRTY
YEARS AND NOT ONLY HAVE AMBITIOUS MEN COME FROM ALL PARTS OF THE UNITED
STATES TO TAKE ADVANTAGE OF NATIONAL1S TIME TESTED TRAINING BUT PRACT-
ICALLY EVERY COUNTRY ON THE GLOBE HAS BEEN REPRESENTED IN ITS STUDENT
BODY. THESE MANY YEARS OF EXPERIENCE IN VOCATIONAL TRAINING HAVE CON-
CLUSIVELY PROVED TO US THAT OUR MOST SUCCESSFUL GRADUATES ARE THOSE, WHO
AS STUDENTS, PROGRESSED THROUC.1 THEIR STUDIES AT A REASONABLE RATERATHER
THAN CENTERING THEIR INTEREST UPON THE RAPIDITY WITH WHICH THEY COULD
COMPLETE THE COURSE.

OUR EXTENSION TRAINING IS BY NO MEANS AN ORDINARY CORRESPONDENCE
COURSE BUT IS MODELED AFTER OUR RESIDENCE CURRICULUM WHERE WE HAVE HAD
THE OPPORTUNITY TO PERSONALLY SUPERVISE THE INSTRUCTION OF EVERY TYPE OF
STUDENT. WE ARE THEREFORE OFFERING YOU THROUGH THE EXTENSION METHOD THE
SAME HIGH CLASS FORM OF INSTRUCTION WHICH YOU WOULD RECEIVE AS A STUDENT
IN OUR RESIDENCE DIVISION AND WHERE EVERY EFFORT IS MADE TO OFFER THE
BEST TYPE OF INSTRUCTION POSSIBLE.

ALTHOUGH THE LESSONS WHICH ARE TO COME ARE OF AN ADVANCED NATURE,
YET WE KNOW THAT YOU ARE GOING TO FIND THEM EXCEEDINGLY INTERESTING AND
TO CONTAIN THE TYPE OF INFORMATION WHICH WILL ENABLE YOU TO ATTAIN OUT-
STANDING SUCCESS IN RADIO OR ANY OF ITS BRANCHES.



(xcintination #

I. - DRAW A CIRCUIT DIAGRAM OF A SIX-TUBE T.R.F. RECEIVER WHICH IS TO BE

OPERATED FROM AN A.D. LIGHTING SUPPLY. THIS RECEIVER IS TO EMPLOY

TYPE -58 TUBES IN THREE R.F. STAGES, A -57 POWER DETECTOR, A 2A5

POWER AMPLIFIER AND AN -80 RECTIFIER. THIS RECEIVER IS TO BE OPERA-

TED WITH A DYNAMIC SPEAKER WHOSE 2500 OHM FIELD CO IL IS TO BE USED

AS THE ONLY FILTER CHOKE. 'HIS DIAGRAM IS TO BE COMPLETE WITH POWER

PACK AND THE VALUES OF ALL RESISTORS AND CONDENSERS PLAINLY MARKED.

2. - IT IS DESIRED TO WIND THE SECONDARY WINDING OF AN R.F. TRANSFORMER

WITH #28 B&S ENAMELED WIRE ON A TUBULAR-SHAPED CARDBOARD FORIMHAVING

A DIAMETER OF IP. THIS WINDING 18 TO COVER A FREQUENCY BAND OF 540

TO 1570 KC. WHEN TUNED BY A CONDENSER HAVING A RATING OF 00038MFD

HOW MANY TURNS OF WIRE SHOULD BE USED FOR THIS WINDING?

3. - DRAW A CIRCUIT DIAGRAM OF AN A.C. OPERATED SUPERHETERODYNE RECEIVER

HAVING THE FOLLOWING FEATURES: ONE PRESELECTOR R.F. STAGE USING A

TYPE 58 TUBE; A FIRST DETECTOR STAGE USING A 58 TUBE; AN OSCILLATOR

USING A 56 TUBE AND TWO I.F. STAGES EACH EMPLOYING TYPE 58 TUBES.

THE SECOND DETECTOR 1 S TO BE A 2A6 USED SIMULTANEOUSLY AS A HALF-

WAVE DIODE DETECTOR AS AN A.F. AMPLIFIER AND TO SUPPLY AUTOMAT IC

VOLUME CONTROL ENERGY TO THE TWO I .F. STAGES, AS WELL AS TO ITS OWN

GRID CIRCUIT. THIS SECOND DETECTOR IS TO BE FOLLOWED BY A PUSH-PULL

POWER AMPLIFIER STAGE EMPLOYING A PAIR OF 2A5 Is. A DYNAMIC SPEAKER

IS TO BE USED HAVING A FIELD COIL OF 2500 OHM RESISTANCE RATING AND

WHICH 1 S TO SERVE AS THE SECOND FILTER CHOKE OF THE POWER PACK. THE

SPEAKER FIELD IS TO BE PRECEDED IN THE FILTER SYSTEM BY A CHOKE OF

30 HENRY RATING.

THIS DIAGRAM IS TO BE COMPLETE AND WITH THE VALUES OF ALL RE-

SISTORS AND CONDENSERS CLEARLY MARKED.

4. - A CERTA IN MI LL1AMMETER HAS AN INTERNAL RES I STANCE OF 27 OHMS AND A SCALE

CALIBRATED FROM 0 TO WA. IT IS DESIRED TO USE THIS METER
AS A MULT I-RANGE

M I LL I ANIMETER AND VOLTMETER HAVING THE FOLLOW I VG RANGES: 0- 1-.10-.100-200

MILLIAMPERES AND 0-10-100-200-400 VOLTS D C.SuppLY COMPLETE CONSTRUE

T I ONAL DATA FOR BU I LD !NG A TEST UNIT WHICH W ILL MEET THE REQUIREMENTS

CALLED FOR.

5. IF AN INDUCTANCE OF 250 MI CROHENR I ES IS CONNECTED IN SERI ES WITH A

CONDENSER OF .0005 MFD., TO WHAT FREQUENCY WILL THIS COMBINATION RE&

ONATE? WHAT WI LL BE THE CORRESPONDING WAVELENGTH?

6. - IF A CERTAIN A.C. RECEIVER IS
INOPERATIVE BUT ALL TUBE FILAMENTS

LIGHT AND THE PLATES OF 1.1E -80 TUBE TAKE ON A RED COLOR WHEN THE

SW ITCH IS TURNED ON, WHAT IS THE MOST LIKELY CAUSE FOR THE TROUBLE?

7. - IF A CERTAIN SUPERHETERODYNE RADIO-PHONOGRAPH COMBINATION HAS THE

PICK -.UP UNIT CONNECTED TO THE SECOND DETECTOR TUBE THROUGH AN

PEDANCE MATCHING TRANSFORMER AND VOLUME CONTROL AND PHONOGRAPH RE-

PRODUCTION IS ENTIRELY SATISFACTORY BUT RADIO RECEPTION IS IMPOSS-

IBLE, THEN WHERE WOULD YOU LOOK TO LOCATE THE TROUBLE?



8. - A CHOKE COIL HAVING AN INDUCTANCE VALUE OF 30 HENRIES AND A D.C.RE-

SISTANCE OF 100 OHMS IS CONNECTED IN SERIES WITH TWO CONDENSERS, EACH

OF WHICH HAS A CAPACITY RATING OF 4 MFG. WHAT IMPEDANCE WILL THIS

ARRANGEMENT OFFER TO A 120 CYCLE CURRENT? WHAT WILL BE THE POWER FACT

OR OF THIS CIRCUIT?

9. - IN ORDER TO DELIVER AN OUTPUT POWER OF 3 WATTS,THE RECOMMENDED PLATE
CIRCUIT LOAD FOR THE 2A5 TUBE IS 7000 OHMS. IF TWO OF THESE TUBES

ARE USED IN A PUSH-PULL POWER STAGE AND ARE TO BE COUPLED TO A DYN-

AMIC SPEAKER WHOSE VOICE COIL HAS AN IMPEDANCE RATING OF 8 OHMS,

THEN WHAT TURNS RATIO SHOULD BE EMPLOYED ON THE OUTPUT OR SPEAKER

COUPLING TRANSFORMER?

10.- WHAT RULE CAN BE APPLIED IN ORDER TO DETERMINE THE CAPACITIVERATING
OF A CONDENSER WHICH IS TO BE USED FOR BY-PASSING PURPOSES AROUND

A RESISTOR IN AN R.F. OR A.F.

WHAT IS1 THE TOTAL OR COMBINED RESISTANCE OF THE CIRCUIT WHICH IS
HERE ILLUSTRATED ?
WHAT VALUE OFCURRENT
FLOW WILL THEAMMETER
#I; #2 AND #3 EACH
INDICATE IF THE GEN-
ERATOR VOLTAGE IS

650 VOLTS? SHOW ALL
CALCULATIONS IN YOUR
ANSWERS TO THIS PROB
LEM.

12.- DESCRIBE IN DETAIL HOW YOU WOULD COMPLETELY ALIGN A SUPERHETERODYNE
RECEIVER WHICH EMPLOYS THREE I.F. TRANSFORMERS, A PADDED OSCILLATOR
CIRCUIT,AND A SINGLE TUNED R.F. STAGE PRECEDING THE FIRST DETECTOR

TUBE (THE TUNING CONDENSER IS OF THE CONVENTIONAL THREE GANG TYPE).

13.- A CERTAIN SUPERHETERODYNE RECEIVER FAILS TO REPRODUCE ANY BROADCAST
SIGNALS, AND YET UPON CONDUCTING AN ANALYZER TEST AT ALL TUBE SOCK
ETS, THE READINGS ARE FOUND TO BE CORRECT. EXPLAIN IN DETAIL HOW

YOU CAN DETERMINE WHETHER THE TROUBLE IS LOCATED IN THE A.F. AMPLI-

FIER SYSTEM, I.F. AMPLIFIER SYSTEM, FIRST DETECTOR STAGE, PRE SEL-

ECTOR STAGE OR IN THE OSCILLATOR CIRCUIT.

14.- How CAN YOU DETERMINE THE MUTUAL INDUCTANCE BETWEEN TWO COILS BY

MEASUREMENT? HAVING DETERMINED THIS VALUE, HOW CAN THE COEFFICIENT

OF COUPLING BE DETERMINED BY CALCULATION?

15.- THE WINDING OF A CERTAIN TUNED CIRCUIT IN AN R.F. AMPLIFIER HAS AN

INDUCTANCE OF 280 MICROHENRIES AND THE D.C. RESISTANCE OF THE TUN-

ING CIRCUIT 18 10 OHMS. .VHAT WILL BE THE WIDTH OF THE RESONANCE

CURVE FOR THIS CIRCUIT AT A POINT EQUIVALENT TO .707 TIMES THE CUR-

RENT AT RESONANCE, IF THE RESONANT FREQUENCY IS 850 Vc.?
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DETERMINING POLA PITY OF I.C. CIRCUITS

WHEN ENGAGED IN RADIO WORK,THE OCCASSION FREQUENTLY ARISES WHERE IT
BECOMES NECESSARY TO DETERMINE WHICH SIDE OF A D.C. (DIRECT CURRENT) CIR-
CUIT IS "POSITIVE" AND WHICH "NEGATIVE". THIS CAN BE DETERMINED THROUGH
THE USE OF EITHER A D.C. VOLTMETER OR BY MEANS OF ELECTROLYSIS IN THE MAC
NER NOW TO BE EXPLAINED.

THE VOLTMETER METHOD

I. USE A D.C. TYPE VOLTMETER WHOSE SCALE RANGE IS SUFFICIENTLY
GREAT TO INDICATE THE VOLTAGE OF THE
CIRCUIT UNDER TEST.

0

Positive Negative

,t 434, 3 63f 1VT1'l'f.../

Positive

Voltmeter Method.

THE POSITIVE OR (+) TERMINAL OF
SIDE OF THE CIRCUIT UNDER TEST.
NATURALLY BE THE NEGATIVE SIDE.

2. - CONNECT ONE TEST LEAC TO THE POS-
ITIVE OR (+) TERMINAL OF THE VOLTMETER
AND A SECOND TEST LEAD TO THE OTHER
VOLTMETER TERMINAL AS SHOWN IN FIG. I.

3. - TOUCH THE TWO TEST POINTS TO THE
TWO SIDES OF THE CIRCUIT UNDER TEST AS
ALSO SHOWN IN FIG. I AND NOTE THE MOV-
EMENT OF THE METER NEEDLE AS YOU DO SO.
THIS CONNECTION SHOULD BE COMPLETED FOR
ONLY AN INSTANT SO AS TO AVOID DAMAGING
THE VOLTMETER IN CASE THAT THE NEEDLE
SWINGS OFF ITS SCALE TOWARDS THE LEFT
OF THE ZERO MARK.

4. - SHOULD THE VOLTMETER NEEDLE SWING
OFF ITS SCALE TOWARDS THE LEFT OF ZER,
AS IN FIG. 2, THEN THE TES' INDICATES
THAT THE POSITIVE OR (-4.) TERMINAL OF
THE VOLTMETER IS CONNECTED TO THE NEG-
ATIVE SIDE OF THE CIRCUIT UNDER TEST.
ON THE OTHER HAND, IF THE METER NEEDLE
SWINGS ACROSS ITS SCALE TOWARDS THE
RIGHT OR IN ITS NORMAL DIRECTION, AS IN
FUG. 1, THEN THE TEST INDICATES THAT

THE VOLTMETER IS CONNECTED TO THEPOSITIVE
THE OTHER SIDE OF THE CIRCUIT WILL THEN

THE ELECTROLYSIS METHOD

IF NO O.C. VOLTMETER IS AVAILABLE, THEN THE UNKNOWN LINE' POLARITY
C!AN BE DETERMINED THROUGH THE PRINCIPLE OF ELECTROLYSIS AS ILLUSTRATED IN

(OVER)



FIG. 3. IN THIS CASE, PROCEED AS FOLLOWS:

I. CONNECT A PAIR OF TEST LEADS ACROSS THE CIRCUIT UNDER TEST AND
SUBMERGE THE FREE ENDS OF THE TEST LEADS IN A GLASS OF WATER TO WHICH A
LITTLE TABLE SALT HAS BEEN ADDED* AN ALTERNATIVE IS TO SUBMERGE THE BARED
COPPER ENDS OF THE CIRCUIT WIRES DI-
RECTLY INTO THE SALT WATER.

2. - USE CARE THAT THE TWO BARE
ENDS OF THE WIRE OR TEST POINTS,WHICH
ARE SUBMERGED IN THE SALT WATER, ARE
NOT PLACED TOO CLOSE TOGETHER SO AS TO
FORM A SHORT CIRCUIT AND WATCH FOR
THE FORMATION OF BUBBLES. THE WIRE OR
TEST LEAD, AROUND WHICH THE MOSTBUBB-
LES ARE PRODUCED, CORRESPONDS TO THE
NEGATIVE SIDE OF THE CIRCUIT.

3. - WHEN HANDLING WIRES ACROSS

WHICH CONSIDERABLE VOLTAGE EXISTS, ALWAYS BE SURE NEVER TO GRASP THE BARE
WIRES AT ANY TIME DURING ANY TEST WHILE THE CIRCUIT IS "ALIVE". ONLY GRASP
THE INSULATIVE MATERIAL WHICH YOU ARE CERTAIN AS BEING ADEQUATE TO PREVENT
YOUR RECEIVING AN ELECTRIC SHOCK*

Fig. 4
Limiting The Current Flow.

Fig. 3
Electrolysis Method.

4. - WHENEVER TESTING CIR.
CUITS,WHICH HANDLE VOLTAGE OF110
VOLTS AND UP,A LAMP SHOULD BE

CONNECTED IN SERIES WITH THE Cm
CUIT BEING TESTED AND THE ELEC-
TROLYTIC POLARITY INDICATOR AS

SHOWN IN FIG*4. THE LAMP WILL
THUS ACT AS A RESISTANCE AND
THEREBY PREVENT SHORT CIRCUITS
AND DISASTROUS ACCIDENTS. FOR A

110 VOLT CIRCUIT, A 110 VOLT LAMP
SHOULD BE USED AND FOR A220 VOLT
CIRCUIT,A 220 VOLT LAMP.THE LAMP
IN EITHER CASE MAY BE RATED AT

ABOUT 40 WATTS.

5. - ALL PARTS OUTSIDE OF
THE SALT WATER IN THE GLASS CONTAINER SHOULD BE MAINTAINED IN A PERFECT-
LY DRY CONDITION WHEN USING THIS TESTER,AS SHOULD ALSO THE HANDS OF THE
OPERATOR SO AS TO REDUCE TO A MINIMUM THE POSSIBILITY OF RECEIVING AN
ELECTRIC SHOCK.

PRINTED IN U.S.A.
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HOW TO DETERMINE IF A G/YEN CIRCUIT IS
OF A.0 OR D.C. TYPE

PARTICULARLY WHEN A RECEIVER IS TO BE INSTALLED,THE QUESTION OFTEN
AS TO WHETHER THE CIRCUIT FROM WHICH IT IS TO BE OPERATED IS OF THE

IS OF COURSE TRUE THAT THIS INFORMATION CAN BE OB.-
FROM THE POWER COMPANY OR BY READING THE DATA SUPPLIED ON THESPEC.....

IFICATION PLATE OF SOME OTHER ELECT-
RICAL APPARATUS SUCH AS A VACUUM
CLEANER, WASHING MACHINE ETC. WHICH
IS BEING OPERATED FROM THE SAME CIR-
CUIT, OR EVEN FROM THE COMPANY METER
AT THE SERVICE ENTRANCE. IN THIS JOB
SHEET, HOWEVER, A SIMPLE BUT PRAC-
TICAL TEST IS DESCRIBED WHICH WILL
DEFINITELY DEMONSTRATE WHETHER THE
CIRCUIT IN QUESTION 18 OF THE ACOR
D.C. TYPE. THE TEST SHOULD BE CON-
DUCTED IN THE FOLLOWING ORDER:

I. SCREW A CARBON -FILAMENT
LAMP INTO A SOCKET WHICH IS CONNECT-
ED ACROSS THE CIRCUIT TO BE TESTED.
WHEN THE LAMP FILAMENT IS HEATED TO

INCANDESCENCE, THE FILAMENT WILL BE

TO REMAIN AT REST AT *THE APPROXIMATE CENTER OF THE GLASS BULB.

Fig. 1
The D.C. Indication.

2. - NOW SLOWLY MOVE A PERMANENT MAGNET (EITHER A BAR OR HORSESHOE
TYPE) TOWARDS THE LAMP AS ILLUSTRATED IN FIG. I AND CAREFULLY NOTE THE
REACTION UPON THE LAMP FILAMENT.

3. - IF THE MAGNET ATTRACTS THE
LAMP FILAMENT AS SHOWN IN PIGI, THEN
THE TEST DEMONSTRATES THAT THE CIR-
CUIT IN QUESTION IS OF THE D.C. TYPE.

4. - SHOULD THE LAMP FILAMENT
UNDERGO A VIBRATIONAL MOVEMENT AS
SHOWN IN FIG. 2 WHEN THE MAGNET IS

SLOWLY BROUGHT TOWARDS IT,THEN THE
TEST DEMONSTRATES THAT AN ALTERNATING
CURRENT IS FLOWING THROUGH THECIRCUIT.

5. - IT IS IMPORTANT TO NOTE THAT

A CARBON -FILAMENT TYPE LAMP IS SPECI-
FIED FOR THIS TEST. THE REASON FOR
THIS. IS THAT THE FILAMENT IN THIS TYPE

(OVER)

Fig. 2
The A.C. Indication.



OF LAMP 18 NOT 80 RIGIDLY SUPPORTED AS IN THE TUNGSTEN -FILAMENT LAMPS AND
CAN THEREFORE RESPOND TO MOVEMENT MORE READILY WHEN ACTED UPON BY A MAG-
NETIC FIELD. ALSO BEAR IN MIND THAT WHEN THZ TEST IS MADE ON AN A.C. CIR-
CU1T, THE MAGNET SHOULD NOT BE BROUGHT TOO NEAR THE LAMP AS EXCESSIVE VIM
RATION OF THE FILAMENT WILL CAUSE IT TO BREAK AND THEREBY DESTROY THE LAMP.

VOLTMETER INDICATION
1r A DIRECT-CURRENT,PERMANENT MAGNET

WILL ALSO SERVE TO INDICATE WHETHER
THE CIRCUIT IN QUESTION 18 OF THE
A.C. OR D.C. TYPE. IN THIS CASE,THE
TEST SHOULD BE PERFORMED AS FOLLOWS:

Is FIRST MAKE SURE THAT THE
RANGE OF THE VOLTMETER IS GREAT E-
NOUGH TO STAND THE VOLTAGE OF THE
CIRCUIT ACROSS WHICH THE TEST IS TO
BE MADE.

2. CONNECT THE VOLTMETER A-
CROSS THE CIRCUIT MOMENTARILY ASII41
USTRATED IN FIG. 3. SHOULD THENEE0."
LE TEND TO SWING OFF ITS SCALE TO..

WARDS THE LEFT OF THE ZERO MARK,
THEN REVERSE THE CONNECTIONS.

TYPE VOLTMETER IS AVAILABLE,IT

Fig. 3
The Voltmeter Test.

3. IF THE CIRCUIT IN QUESTION HAPPENS TO BE OF THE D.C. TYPE, THEN
THE METER WILL OFFER A STEADY READING AND INDICATE THE VOLTAGE OF THE
CIRCUIT IN THE NORMAL MANNER.

4. SHOULD THE CIRCUIT IN QUESTION BE OF THE A.C. TYPE,THEN THE VOL[
METER NEEDLE WILL VIBRATE SLIGHTLY.

5o1WHEN CONDUCTING THIS TEST, IT IS NOT NECESSARY TO LEAVE THE VOLj
METER CONNECTED TO THE CIRCUIT FOR ANY APPRECIABLE LENGTH OF TIME. THE
DESIRED INDICATION CAN BE OBTAINED AT A GLANCE.

PRINTED IN U.S.
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DIAIENSION,IVE/61fT & RESISTANCE OF 8i42E SOLID COPPEIF Ili/RE

(Brown Sharpe 6auge)

B&B
WIRE:

SIZE

0 f AM.

IN

CROSS -"SECT I 0

NAL AREA

WEIGHT
LOS.
PER
1000
FT

FEET

RESISTANCE
OHMS PER 1000 FEET

MILS.
AT

20°c.

CIRCUS
LAR

MILS.

SQUARE
INCHES

PER
LEI

AT

20°c.
68°F.

AT

25°c.
77°F.

AT

759c.
167°r.

0000 460.0 211.600. 0.1662 640.5 1.561 0.04901 0.04998 .05961

000 409.6 167.800. 0.1318 507.9 1.968 0.06180 0.06302 0.07516
00 364.8 133.100. 0.1045 402.8 2.482 0.07793 0.07947 0.09478
0 324.9 105.500. .0.08289 319.5 3.130 0.09827 0.10020 0.11950

1 289.3 83,640. 0.06573 253.3 3.947 0.12390 0.12640 0.15070
2 257.6 66.370: 0.05213 200.9 4.977 0.15630 0.15930 0.19000
3 229.4 52,640. 0.04134 159.3 6.276 0.19700 0.20090 0.23560
4 204.3 41.740. 0.03278 126.4 7.914 0.24850 0.25330 0.30220

' 5 181.9 33,100. 0.02600 100.2 9.980 0.31330 0.31950 0.38100
6 162.0 26,250. 0.02062 79.46 12.58 0.39510 0.402/30 0.48050
7 144.3 20,820. 0.01635 63.02 15.87 .0.49820 0.50800 0.60590
8 128.5 16,510. 0.01297 49.98 20.01 0.62820 0.64050 0.76400
9 114.4 13.090. 0.01028 39.63 25.23 0.79210 0.80770 0.96330

10 101.9 10.380. 0.00815 31.43 31.82 0.99890 1.018 1.2150

11 90.74 8.234. 0.00646 24.92 40.12 1.260 1.284 1.5320
12 80.81 6.530. 0.00512 19.77 50.59 1.588 1.619 1.9310
13 71.96 5.178. 0.(X)406 15.68 63.80 2.003 2.042 2.4360
14 64.08 4.107. 0.00322 12.43 80.44 2.525 2.575 3.0710
15 57.07 3,205. 0.00255 9.858 101.4 3.184 3.247 3.8730.
16 50.82 2,583. 0.00202 7.818 127.9 4X)16 4.094 4.8840
17 45.26 2,048. 0.00160 6.200 161.3 5.064 5.163 6.1580
18 40.30 1.624. 0.00127 4.917 203.4 6.385 6.510 7.7650
19 35.89 1.288 0.00101 3.899 256.5 8.051 8.210 9.7920
20 31.96 1.022. 0.00080 3.092 323.4 10.15 10.35 12.350
21 28.46 810.10 0.00063 2.452 407.8 12.80 13.05 15.570
22 25.35 642.40 0.00050 1.945 514.2 16.14 16.46 19.630
23 22.57 509.50 0.00040 1.542 648.4 20.34 20.76 24.760
24 20.10 404.00 0.00031 1.223 817.4 25.67 26.17 31.22Q
25 17.90 320.40 0.00025 0.9699 1031.0 32.37 33.00 39.360
26 15.94 254.10 0.00019 0.7692 1300.0 40.81 41.62 49.640
27 14.20 201.50 0.00015 0.6100 1639.0 51.47 52.48 62.590
28 12.64 159.80 0.00012 0.4837 2067.0 64.90 66.17 78.930
29 11.26 126.70 0.00009 0.3836 2607.0 81.83 83.44 99.520
30 10.03 100.50 0.00007 0.3042 3287.0 103.2 105.2 125.50
31 8.928 79.70 0.00006 0.2413 4145.0 130.1 132.7 158.20
32 7.950 63.21 0.00004 0.1913 5227.0 164.1 167.3 199.50
33 7.080 50.13 0.000039 0.1517 6591.0 206.9 211.0 251.60
34 6.305 39.75 0.000031 0.1203 8310.0 260.9 266.0 317.30
35 5.615 31.52 0.000024 0.0954 10480. 329.0 335.5 400K0
36 5.000 25.00 0.000019 0.0756 13210. 414.8 423.0 504.50
37 4.453 19.83 0.000015 0.0600 16660. 523.1 533.4 636.20
38 3.965 15.72 0.000012 0.0475 21010. 659.6 672.6 802.20
39 3.531 12.47 0.000009. 0.0377 26500. 831.8 848.1 1012.0
40 3.145 9.88 0.000007 .0.0299 33410. 1049 1069 1276.0
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ALLOWABLE CARRY/VG CAPACITIES OF

COPPER WIPE AND CABLE

B&8

SIZE

CIRCULAR
MIL

AREA

CURRENT CARRYING CAPACITY
RUBBER

INSULATION
ENAMELED

COTTON COVERED
OTHER

INSULATION

18 1,624 3 1
5

16 2,583 6 ID
10

14 4,107 15 18 20
12 6,530 20 25 25
10 10,380 25 30 30
8 16,510 35 40 50
6 26,250 50 60 70
5 33,100 55 65 80
4 41,740 70 85 90
3 52,630 80 95 100
2 66,370 90 110 125

83,690 100 120 150
0 105,500 125 150 200

00 133,100 150 180 225
000 167,800 175 210 275

200,000 200 240 300
0000 211,600 225 270 325

250,000 250 300 350
300,000 275 330 400
350,000 300 360 450
400,000 325 390 500
500,000 400 480 600
600,000 450 540 680
700,000 500 600 760
800,000 550 660 840
900,000 600 720 920

1,000,000 650 780 1,000
1,000,000 690 830 1,080
1,200,000 730 880 1,150
1,300,000 770 920 1,220
1,400,000 810 970 1,290
1,500,000 850 1,020 1,360
1,600,000 890 1,070 1,430
1,700,000 930 1,120 1,490
1,800,000 970 1,160 1,550
1,900,000 1,010 1,210 1,610
2,000,000 1,050 1,260 1,670
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ALIGNING THE TUNING CheCulTS OF T.P.F.
RECEIVERS -USING BROADCAST SIGNALS

BY "ALIGNING" A RECEIVER IS MEANT THAT THE VARIOUS SECTIONS OF THE

GANG TUNING CONDENSER ARE ALL ADJUSTED SO THAT THEYWILL TUNETOGETHERORBE
IN SYNCHRONISM THROUGHOUT THE ENTIRE TUNING RANGE. THIS PARTICULAR JOB

SHEET OFFERS INSTRUCTIONS FOR DOING THIS WORK ON RECEIVERS OF THE STRAIGHT
TUNED RADIO -FREQUENCY" OR T.R.F. TYPE ONLY. LATER JOB SHEETS SUPPLY THE

INFORMATION FOR DOING THIS WORK ON SUPERHETERODYNES.

PROPER ALIGNMENT WILL MAKE POSSIBLE A LOUDER AND CLEARER SIGNAL,BET
TER TONE QUALITY AND GREATER FREEDOM FROM INTER -STATION INTERFERENCE.

I. - To ALIGN THE RECEIVER, FIRST TUNE THE SET TO RESONANCE WITH THE
SIGNAL OF SOME FAIRLY DISTANT STA-
TION WHICH IS BROADCASTING AT A ME-

DIUM FREQUENCY (AROUNd 1000 Kc) AND
SET THE VOLUME CONTROL AT THE POSI-
TION OFFERING MEDIUM SIGNAL PATEN...

SITY

Fig. 1
Three -Gang Tuning Condenser.

SCREWDRIVER OR BAKELITE WRENCH,
DESIGN. Do NOT

2. - WITH THE TUNING DIAL SET
TO THE POSITION OFFERING SHARPEST
TUNING TO THIS FREQUENCY,ADJUST THE
COMPENSATING OR TRIMMER CONDENSER
OF THE DETECTOR STAGE UNTIL LOUDEST
SIGNAL VOLUME IS EMITTED BY THE
SPEAKER. THESE TRIMMERS SHOULD BE

ADJUSTED WITH EITHER A BAKELITE
WHICHEVER IS SUITABLE FOR THE PARTICULAR

ALTER THE POSITION OF EITHER THE TUNING OR VOLUME CONTROL

WHILE MAKING THE ALIGNING ADJUSTMENTS.

3. - THE TRIMMERS OF THE FOLLOWING STAGES ARE THEN EACH ADJUSTED IN
TURN AND SET FOR THE LOUDEST SPEAKER SIGNAL IN THE SAME MANNER AS JUST c%
SCRIBED'

4. - AFTER THIS AVERAGE SETTING HAS BEEN MADE FOR ALL SECTIONS OF

THE TUNING CONDENSER, TUNE -IN ANOTHER SIGNAL AT THE HIGH FREQUENCY END OF
THE DIAL OR AT ABOUT THE 1400 Kc. POSITION. IF SLOTTED ROTOR PLATES ARE

EMPLOYED ON THE CONDENSER, THEN BEND THE LAST SEGMENT OF THE TRAILING END
OF EACH CONDENSER SECTION SLIGHTLY ONE WAY OR THE OTHER UNTIL EACH SECTION
IS ADJUSTED FOR MAXIMUM VOLUME.

THIS PLATE SEGMENT WOULD CORRESPOND TO SEGMENT #1 AS POINTED OUT IN

F;(a.2 AND WHICH WILL BE FOUND ON THE OUTER ROTOR PLATES IN EACH SECTION OF

MODERN GANG CONDENSERS. (OVER)



5. - TUNE IN SIGNALS AT 1100 850 - 700 - 600 AND 550 Kc. EACH IN

TURN AND AT EACH SETTING, BEND FOR LOUDEST SIGNAL THE LAST SLOTTED SEG-

MENT OF EACH ROTOR PLATE GROUP WHICH CAME INTO MESH WITH THE STATOR PLATES
AS THE POSITION OF THE ROTOR PLATES WAS CHANGED.

Low
Frequency
End --

Robr PI ai.es ,,5I)cA.5

Segment

3 C9r1 c n17-
- - --' ' "Z'

F.,

 j - - - --% -A I
-...., Nigh

FlEvEnc9
D End

tato,-

a

Plate

Provisions For Bending Plates.

IN OTHER WORDS,AS THE DIALSE
TTINGS ARE GRADUALLY CHANGED FROM
THE HIGHER TO THE LOWER FREQUENCIES,
ROTOR PLATE SEGMENTS #2 AS PER FIG.
2 WILL SE ADJUSTED AT EACH SECTION
AS THEY FOLLOW SEGMENTS #1 INTO MESH

WITH THE STATOR PLATE GROUPS ETC.,

UNTIL THE FINAL SEGMENTS AT THE
OTHER EXTREME POSITION HAVE BEEN kg
JUSTED FOR THE LOWEST FREQUENCY SET
TIN OS.

6. - UPON COPLETION OF THIS JOE, THE RECEIVER WILL BE PROPERLY AL-
IGNED THROUGHOUT ITS RANGE OF TUNING AND AS A FINAL CHECK,STATIONS AT
VARIOUS FREQUENCIES CAN BE TUNED IN AND THE PERFORMANCE OF THE RECEIVER
CAREFULLY NOTED. ANY ADDITIONAL ADJUSTMENT WHICH MAY BE FOUND NECESSARY
CAN THEN BE MADE.

ALIGNING RECEIVER WITH SERVICE OSCILLATOR

INSTEAD OF USING A BROADCAST SIGNAL FOR ALIGNING PURPOSES,THE USE
OF A MODULATED R.F. SERVICE OSCILLATOR, OR SIGNAL GENERATOR,OFFERS A MORE
ACCURATE METHOD FOR MAKING THE ALIGNING ADJUSTMENTS. THIS IS DONE IN THE
FOLLOWING ORDER:

I. DISCONNECT THE ANTENNA AND GROUND WIRES FROM THE RECEIVER.

TENNA"TERMINAL OF
SERVICE OSICLLATOR
THE ANTENNA TERMINAL OF
THE RECEIVER AND THE
%ROUND" TERMINAL OF THE
SERVICE OSCILLATOR TO THE
GROUND TERMINAL OF THE
RECEIVER, AS SHOWN IN F*; 04 3.

2. CONNECT THE "Ad
THE
TO

3. PLACE THE OSC-
ILLATOR AND RECEIVER IN

OPERATION,ADJUST THE OSQ
ILLATOR TO PRODUCE A 1000 KC* SIGNAL AND TUNE IN THIS SIGNAL ON THE RE-
CEIVER AND ADJUST THE VOLUME CONTROL FOR MEDIUM OSCILLATOR SIGNAL THROUGH
THE LOUD SPEAKER,

Fig. 3
Set -Up For Aligning Receiver With

Service Oscillator.

4. ADJUST THE RECEIVERIS TUNED CIRCUITS FOR MAXIMUM SIGNAL IN THE
SAME ORDER AS ALREADY DESCRIBED WHEN USING A BROADCAST SIGNAL FOR THIS
PURPOSE.

5. TUNE THE SERVICE OSCILLATOR AND RECEIVER IN TURN TO 1400-1100-
850 - 700 - 600 AND 550 Kc. AND ADJUST THE TUNED CIRCUITS FOR MAXIMUM Sla
NALS IN THE SAME MANNER AS ALREADY EXPLAINED WHEN USING A BROADCAST SIGNAL
FOR THIS PURPOSE*

PRINTED IN U.S..
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NEUTRALIZING THE RE STAGES OF RAD/O RECEVER'S

By NEUTRALIZATION IS MEANT THE PROCESS OF COUNTERACTING THE REGEN-
ERATIVE FEED BACK, WHICH FLOWS FROM THE PLATE TO GRID CIRCUITS IN
STAGES, IN WHICH TUBES OF THE NON-SCREEN GRID TYPE ARE USED.

R.F.

IF AN ADJUSTMENT OF THIS NATURE IS NECESSARY, IT WILL MAKE ITSELF
KNOWN BY THE FACT THAT THE RECEIVER, WHEN IN OPERATION, WILL OSCILLATEAND
THEREBY CAUSE SQUEALING SOUNDS TO BE EMITTED FROM THE SPEAKER.

I. TO MAKE A NEUTRALIZING ADJUSTMENT, YOU CAN EITHER USETHE SIG-
NAL ENERGY SUPPLIED BY A BROADCASTING STATION OR ELSE THE OUTPUT OF A

MODULATED OSCILLATOR. THE LATTER IS PREFERABLE.

2. - TUNE THE RECEIVER TO A SIGNAL FREQUENCY
OF ABOUT 1400 KC.AND SET THE VOLUME CONTROL AT ITS

LOUDEST POSITION.

Fig. 1 AGAIN INSERTED, THUS PREVENTING THE FILAMENT
Insulating The BURNING.
Filament Prong.

4. - INSERT THE TUBE IN ITS SOCKET, LEAVING THE PAPER SLEEVE UN-
DISTURBED AND NOTE THAT ITS FILAMENT DOESN'T BURN. BE SURE THAT YOU DO

NOT DISTURB THE SETTING OF NEITHER THE VOLUME OR TUNING CONTROL DURING
THIS WORK AND ONLY USE THE SWITCH AS A MEANS OF STARTING OR STOPPING THE
RECEIVER'S OPERATION,OR ELSE CONNECT AND DISCONNECT THE RECEIVER FROM THE
LINE IN ORDER TO START AND STOP IT.

5. - WITH THIS "DEAD" TUBE INSERTED IN ITS SOCKET, NO SOUND SHOULD
COME FROM THE SPEAKER. IF A SOUND IS HEARD, THEN ADJUST THE NEUTRALIZING
CONDENSER FOR THIS STAGE BY MEANS OF A BAKELITE SCREW DRIVER. WITH A PRO
PER ADJUSTMENT OBTAINED, NO SIGNAL SHOULD BE HEARD AT THE SPEAKER.HAVING
NEUTRALIZED THIS R.F. STAGE, OPEN THE SWITCH, REMOVE THE TUBE AND PAPER
AND REINSERT THE TUBE IN ITS SOCKET.

3. - REMOVE THE R.F. TUBE PRECEDING THEDETEC..
TOR AND INSERT A PIECE OF PAPER INTO ONE OF THE FIL
AMENT HOLES OF THIS TUBE'S SOCKET, AS SHOWN IN Fla.
I, SO THAT ONE FILAMENT PRONG OF THE TUBE WILL BE

INSULATED FROM THE SOCKET CONTACT WHEN THE BULB IS

FROM

6. - Now PERFORM THE SAME ADJUSTING PROCESS WITH THE R.F. TUBE PRE
CEDING THE LAST R.F. TUBE, AND GRADUALLY CARRY OUT THIS WORK UNTIL YOU
HAVE FINALLY ADJUSTED THE FIRST R.F. STAGE IN LIKE MANNER. EACH R.F.
STAGE IS THUS NEUTRALIZED IN CONSECUTIVE ORDER FROM THE ONE PRECEDING THE
DETECTOR TOWARDS THE ANTENNA.

7. - REMEMBER, THAT THE VOLUME AND TUNING CONTROL SETTINGS SHOULD
NOT UNDER ANY CONDITIONS BE DISTURBED FROM THEIR ORIGINAL SETTING UNTIL

(OVER)



THE OSCILLATOR METHOD

TO MAKE THESE NEUTRALIZING ADJUSTMENTS,IT
IS ALSO POSSIBLE TO USE A MODULATED R.F.SERVICE
OSCILLATOR AS THE SOURCE FOR THE SIGNAL AND
THIS IS ACCOMPLISHED IN THE FOLLOWING MANNER:

I.- DISCONNECT THE ANTENNA AND GROUND
WIRES FROM THE RECEIVER.

2.- CONNECT THE "ANTENNA"TERMINAL OF THE
SERVICE OSCILLATOR TO THE ANTENNA TERMINAL OF
THE RECEIVER AND THE "GROUND" TERMINAL OF THE
SERVICE OSCILLATOR TO THE GROUND TERMINAL OFTHE
RECEIVER,AS SHOWN IN FIG.3.

Set -Up

Fig. 3
For Aligning Receiver

Service Oscillator
With

THE ENTIRE RECEIVER IS NEUTRALIZED.

8. - WHEN NEUTRALIZING THE R.F. STAGES OF A RECEIVER IN WHICH THE
FILAMENTS OF THE VARIOUS R.F. TUBES ARE CONNECTED IN SERIES INSTEAD OF
PARALLEL, THEN THE FILAMENT OF THE TUBE BEING NEUTRALIZED CAN BEPREVENT....
ED FROM BURNING BY SHORTING ITS FILAMENT PRONGS CLOSE TO THE TUBE BASE BY
MEANS OF A FAIRLY THIN PIECE OF WIRE AS SHOWN IN FIG.2. THIS WELL STILL
PERMIT THE TUBE TO BE INSERTED INTO ITS SOCKET,AT THE SAME TIME PUTTING
THE FILAMENT OUT OF COMMISSION.

Fig. 2
Short Circuiting

The Filament Prongs. 3. PLACE THE OSCILLATOR AND RECEIVER INO.E
ERATION, ADJUST THE OSCILLATOR TO PRODUCE A 1400 Kc. SIGNAL AND TUNE IN

THIS SIGNAL WITH THE RECEIVER AT HIGH VOLUME.

4. -FROM THIS STEP ON, THE SAME PROCEDURE IS FOLLOWED AS OUTLINED IN
PARAGRAPHS +3 TO #8 IN THIS SAME JOB SHEET,WHERE THE BROADCAST SIGNAL IS

USED FOR THIS PURPOSE.

5. -THE ADVANTAGE OF
USING A MODULATED R.F.

SERVICE OSCILLATOR FOR
SUPPLYING THE SIGNAL
FOR TESTING PURPOSES IN
PREFERENCE TO BROADCAST
SIGNALS 18 THAT THE 812
NAL WHICH IS PRODUCED BY
THE OSCILLATOR WILL BE
STEADY AND OF UNVARYING
INTENSITY AS IT IS RE-
PRODUCED BY THE RECEIV-
ER18 LOUD SPEAKER. THE BROADCAST SIGNALS WILL VARY ACCORDING TO THE LOUD-

NESS AND SOFTNESS OF THE BOUNDS WHICH ARE PICKED UP AT THE MICROPHONE AND
THESE SOUND INTENSITIES WILL VARY CORRESPONDINGLY WHEN EMITTED FROM THE

LOUDSPEAKER OF THE RECEIVER. THIS NATURAL VARIATION IN THE LOUDNESS OF
SOUND MAKES IT SOMEWHAT MORE DIFFICULT TO ASCERTAIN WHETHER THE SOUND AT

ANY INSTANT IS BEING AFFECTED BY THE RECEIVER ADJUSTMENT WHICH IS BEING
MADE OR DUE TO THE PICK UP OF THE STUDIO MICROPHONE AT THE SAME INSTANT.

PRINTED IN U.:
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COMMON TROUBLES IN BATTERY OPERATED RECEIVERS

TROUBLE POSSIBLE CAUSE TESTS

NO TUBES LIGHT.
I. "A" BATTERY RUN DOWN.

2. BAD CONNECTIONS OR
OPEN HP CIRCUIT.

I. TEST WITH VOLTMETER
OR HYDROMETER.

2. INSPECT WIRING AND
APPLY CONTINUITY
TESTS.

ONE OR MORE TUBES
(BUT NOT ALL)
FAIL TO LIGHT*

I. DEFECTIVE TUBES.
2. OPEN OR SHORT IN FILA-

MENT CIRCUIT.

TRY OTHER TUBES.
2. APPLY CONTINUITY

TESTS.

TUBES LIGHT BUT
SIGNALS ARE NOT
RECEIVED.

I. WRONG BATTERY CONNEC-
TION.

"B" VOLTAGE LOW.
DEFECT IN ANTENNA OR

GROUND CIRCUIT CONNEC-
TIONS.

4. DEFECTIVE OR WORN OUT
TUBE OR TUBES.

5. DEFECTIVE SPEAKER OR
SPEAKER LEADS.

6. DEFECTIVE PLATE OR GRID
CIRCUIT.

2.

3.

I. INSPECT.

2. TEST WITH VOLTMETER
3. INSPECT.

4. TRY OTHER TUBES.

5. TRY ANOTHER SPEAKER
OR HEADPHONES.
TEST SOCKET VOLTAGES
AND APPLY CONTINUITY
TESTS.

6.

LOW VOLUME.

RUNDOWN BATTERY OR BA-
TTERIES OR ELSE EXCESS-
IVE "Cif VOLTAGE.

2. AERIAL SHORTER THAN
RECOMMENDED;DEFECTS IN
AERIAL OR GROUNC SYSTEM;
POOR LOCATION.

3. DEFECTIVE TUBE OR TUBES.
4. DEFECTIVE SPEAKER.

RECEIVER OUT OF ALIGN-
MENT.

6. DEFECTIVE AUDIO OR RADIO
FREQUENCY TRANSFORMER.

7. DEFECTIVE CONNECTIONS,
BAD SOLDERING ETC.

5.

I. TEST BATTERY VOLTAGE
WITH RECEIVER IN OP-
ERATION.

2. INSPECT AERIAL AND
GROUND SYSTEM FOR
SHORTS,OPENS,BAD COB,
NECTIONS,DIRTY INSU1
ATORS ETC.

3. TRY OTHER TUBES.
4. TRY ANOTHER SPEAKER.
5. CHECK ALIGNMENT.

6. APPLY CONTINUITY
TESTS.

7. INSPECT

INTERMITTENT
RECEPTION

I. LOOSE OR BROKEN CONNECTION
IN AERIAL OR GROUND CIRCUIT.

2. LOOSE OR BROKEN CONNECTION
IN RECEIVER.

EXAMINE FOR BREAKS
AND POOR CONNECTIONS.

2. CHECK SOCKET VOL-
TAGES AND APPLY con
TINUITY TESTS,JARR.
ING RECEIVER WHILE
MAKING TESTS.

I.

(OVER)



(CONTINUED)

INTERMITTENT
RECEPTION

3. DEFECTIVE SPEAKER ORSPEAK.
ER CONNECTIONS.

4. DEFECTIVE RESISTOR OR CON-
DENSER

3. TRY DIFFERENT SPEAK
ER.

4. CHECK RESISTORS AND
CONDENSERS.

UNSATISFACTORY
QUALITY.

I.

2.

3.

RUN DOWN BATTERIES.

DEFECTIVE TUBE OR TUBES.
IMPROPER "C" BIAS

4. DEFECTIVE SPEAKER.
5. DEFECTS IN CIRCUIT,GRID

LEAK ETC.

I. TEST ALL BATTERIES.
2. TRY OTHER TUBES.
3. TEST "C" BATTERY AND

INSPECT CONNECTIONS.
4. TRY ANOTHER SPEAKER.

5. CHECK BY CONTINUITY
TESTS,SOCKET VOLTA-
GES TESTS,AND INSPU
TION OF WIRING.

OSCILLATIONS IN
NEUTRODYNE RE-

CEIVERS.

3.

I. POOR R.F. TUBES.

2. AERIAL LENGTH DIFFERENT
FROM THAT RECOMMENDED
FOR RECEIVER OR ELSE A
DEFECTIVE GROUND.
RECEIVER REQUIRES NEUT-
RALIZING ADJUSTMENT.

I. TRY CHANGING R.F.

TUBES AROUND OR TRY
DIFFERENT TUBES IN

R.F. SOCKETS.
2. INSPECT

3. CHECK NEUTRALIZATION

OSCILLATIONS IN
SCREEN GRID RE-
CEIVERS.

OTHER OSCILLAT..

IONS,SGUEALS,
A.C. HUM WITH
ELIMINATOR -EQ-
UIPPED RECEIV-
ERS ETC.

3.

4.

5.

AERIAL TOO SHORT OR ELSE
AN OPEN IN AERIAL
GROUND CIRCUIT.

2. DEFECTIVE R.F. TUBES OR
TUBES WITH TOO HIGH "MU".
HIGH RESISTANCE GROUNDS
TO CHASSIS.

COUPLING BETWEEN SPEAKER
LEADS AND ANTENNA OR
GROUND WIRES.
OPEN OR DISCONNECTED
SCREEN -GRID BYPASS CONDEj
SER.

RUN DOWN "C" BATTERY.

2. MICROPHONIC TUBE.

3. DEFECTIVE GROUND OR AER-
IAL SYSTEM.

4. DEFECTS IN CIRCUIT,ESPEC-.
IALLY IN A.F. TRANSFORMERS.

5. ELIMINATOR OR OTHER A.C.
LEADS TOO CLOSE TO RE..
CEIVER.

6. AERIAL TOO CLOSE TO
POWER LINES

I. INSPECT AND TRY RE-
CEIVER ON A LONGER
AERIAL.

2. TRY OTHER TUBES IN
R.F. SOCKETS.

3. TIGHTEN UP ALL CONN-
ECTIONS TO CHASSIS.
EXAMINE VARIABLECON..
DENSER ROTOR CONNEC..
TON.
SEE THAT LEADS AREAS
FAR APART AS POSSIBLE.

4.

5. INSPECT AND CHECK
THESE CONDENSERS.

I. CHECK VOLTAGE WITH RE-
CEIVER IN OPERATION.

2. PREVENT RECEIVER VI...
BRAT I ONS OR USE NEW TUBE.

3. INSPECT

4. INSPECT AND APPLY CON
TINUITY TESTS.

5. INSPECT.

6. NOTE WHETHER OR NOT
DISCONNECTING AERIAL
STOPS A.C. HUM.

PRINTED IN 1.04191,4
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COMMON TROUBLES IN A.0 RECEIVEI23
TROUBLE POSSIBLE CAUSE TESTS

NO TUBES
LIGHT.

I. POWER OFF AT SOCKET

2. FUSE BLOWN

3. OPEN IN SUPPLY CORD OR PRI-
MARY CIRCUIT OF POWER TRAM
FORMER.

I. PLUG IN LAMP AT SOCKET
OR USE VOLTMETERACROSS
LINE.
TRY NEW FUSE,NOTING
WHETHER OR NOT TUBES
LIGHT.

3. TEST FOR CONTINUITY.

2.

ONE OR MORE
(BUT NOT
ALL)FAIL TO
LIGHT.

I. BURNED OUT TUBE OR TUBES.
2. OPEN IN POWER TRANSFORMER

SECONDARY WHICH SUPPLIES
FILAMENTS.

3. SHORT OR OPEN FILAMENTCIRCUIT

I. TRY OTHER TUBES
2. USE VOLTAGE TEST AT

SOCKETS.

3. TEST FOR CONTINUITY.

TUBES LIGHT
BUT SIGNALS
ARE NOT RE-
CEIVED.

I. ANTENNA, GROUND OR BOTH DU
CONNECTED,OPEN OR SHORTED.

2. OUTPUT TO SPEAKER NOT CONN-
ECTED OR OPEN IN OUTPUT -
SPEAKER CIRCUIT.

3. DEFECT IN PLATE CIRCUIT OF
OTHER TUBES,SUCH AS OPONIRE-
SISTOR ETC.

4. DEFECTS,SUCH AS OPEN RESIS-
TORS IN GRID CIRCUITS ETC.

5. DEFECTIVE SPEAKER.

I. INSPECT AERIAL AND
GROUND SYSTEM.

2. INSPECT CONNECTIONS AND
CHECK OUTPJT PLATE V0.6
TAGES.

3. CHECK SOCKET PLATE vol
TAGES.

4. CHECK VOLTAGES OF OPELE
ATING GRIDS AND SCREEN
GRIDS.

5. TRY A, DIFFERENT SPEAKER.

UNSATIS-
FACTORY
VOLUME.

I. AERIAL TOO SHORT;bEFECTS IN
AERIAL,GROUND OR BOTH; POOR
LOCATION.

2. Low LINE VOLTAGE.

3. DEFECTIVE TUBE OR TUBES,
4. IMPROPER SOCKET VOLTAGES

DUE TO DEFECTIVE CIRCUITS
SUCH AS DEFECTIVE RESIS-
TANCES ETC.

5. DEFECTIVE SPEAKER.
6. TUNED CIRCUITS NOT ALIGN-

ED.

DEFECTIVE AUDIO OR R.F.
TRANSFORMER

8. DEFECTIVE CONNECTIONS,BAD
SOLDERING ETC.

(OVER)

7.

2.

3.

4.

I. INSPECT AERIAL AND
GROUND SYSTEMS FOR SIZE!
SHORTB,POOR INSULATION,
POOR CONNECTIONS ETC.
IF NECESSARY,TEST SAME
WITH ANOTHER RECEIVER.
CHECK LINE VOLTAGEWITH
A.C. METER.
TRY NEW TUBES.
TEST TO SEE IF "VOLTAGE
LIMITS"ARE COMPLIED
WITH.

5. TRY A NEW ONE.
6. CHECK FOR ALIGNMENT.

7. INSPECT CONNECT IONS AND

APPLY CONTINUITY TESTS.
8. INSPECT ALL. CONNECTIONS

AND SOLDERED JOINTS.



(CONTINUED)

INTERMITTENT
RECEPTION.

I. LOOSE OR BROKEN CONNECTION IN
AERIAL OR GROUND CIRCUIT.

2. LOOSE OR BROKEN CONNECTION IN
RECEIVER.

3. DEFECTIVE SPEAKER OR SPEAKER
CONNECTIONS.

4. DEFECTIVE TUBE
5. DEFECTIVE RESISTOR OR CON-

DENSER.

I. EXAMINE THROUGHOUT FOR
BREAKS AND POOR CONNE2
TIONS.

2. CHECK SOCKET VOLTAGES
AND APPLY CONTINUITY
TESTS JARRING RECEIV..
ER WHILE MAKING TESTS.

3. TRY A DIFFERENT SPEAK..
ER.

4. CHECK TUBES.
5. CHECK SAME.

UNSATISFAC...

TORY QUALITY.

I. DEFECTIVE OR WORN OUT TUBES.
2. WRONG SOCKET VOLTAGES(ESPEC...

(ALLY BIAS)DUE TO DEFECTS IN
CIRCUIT,DEFECTIVE RESISTORS
ETC.

3. DEFECTIVE SPEAKER.
4. TUNING CIRCUITS IMPROPERLY

ALIGNED.

I. TRY OTHER TUBES.
2. TEST TO SEE THATSOCKET

VOLTAGES COMPLY WITH
"VOLTAGE LIMITATIONS".

3. TRY ANOTHER SPEAKER.
4. CHECK ALIGNMENT.

A.C. HUM.

I. DEFECTIVE TUBE(ESPECIALLY
RECTIFIER) OR DETECTOR.

2. POOR GROUND.
3. SHORTED FILTER CHOKE OR

OPEN CONDENSER

4. INDUCTIVE PICK-UP OF AERIAL
SYSTEM,GROUND WIRE,LEAD-IN
ETC.FROM POWER LINE OR A.C.
LEADS.

5. OTHER DEFECTS IN CIRCUIT.

I. TRY OTHER Tuets.

2. INSPECT.
3. CHECK SOCKET VOLTAGES

AND APPLY CONTINUITY
TESTS.

4. INSPECT.SEE IF DISCONN..
ECTED AERIAL OR GROUND
STOPS HUM.

5. CHECK SOCKET VOLTAGES
AND APPLY CONTINUITY
TESTS THROUGHOUT.

MICROPHONISM.

I. JARRING OR VIBRATION OF RE-
CEIVER.

2. DEFECTIVE DETECTOR TUBE.

I. INSPECT FOR CAUSE OF
VIBRATION (OFTEN DUE
TO SPEAKER VIBRATIONS
TRANSFERRED TO SET).

2. TRY ANOTHER DETECTOR
TUBE.

OSCILLATION
IN NEUTRO..

DYNE RECEIV...

ER.

I. R.F. TUBES

2. IMPROPER AERIAL LENGTH.
3. RECEIVER NOT PROPER NEUTRA...

LIZED.

is CHANGE TUBES AROUND OR
TRY DIFFERENT TUBES IN
R.F. SOCKETS.

2. INSPECT.

3. CHECK FOR NEUTRALIZA
TION.

OSCILLATIONS
IN SCREEN...

GRID RECEIV...

ER.

I. AERIAL TOO SHORT,OR OPEN IN
AERIAL - GROUND CIRCUIT.

2. DEFECTIVE R.F. TUBES OR TUBES
WITH TOO HIGH "MU"

3. HIGH -RESISTANCE GROUNDS TO
CHASSIS.

4. TOO HIGH LINE VOLTAGE.

5. OPEN OR DISCONNECTED SCREEN
GRID BY-PASS CONDENSER.

I. INSPECT AERIAL AND
GROUND SYSTEM THROUGH..
OUTelF NECESSARY TEST
RECEIVER ON LONGER
AERIAL.

2. TRY OTHER TUBES IN R.F.
SOCKETS.

3. TRY TIGHTENING UP ALL
CONNECTIONS.

4. TEST LINE VOLTAGE WITH
A.C. METER.

5. INSPECT AND CHECK.

PRINTED IN U.S.,
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COMMON POWER PACK Ti2OUBLES

TROUBLE POSSIBLE CAUSE TESTS
-.-

No D.C.V0L-.

TAGE AVAIL....

ABLE AT OUT
PUT OF Pow-
ER PACK.

le DEFECTIVE POWER TRANSFORMER.

2. IF TUBE FILAMENTS ALSO FAIL
TO BURN,LOOK FOR DEFECTIVE
PRIMARY WINDING IN POWER
TRANSFORMER OR DEFECTIVE
A.C. INPUT LINE.

3. RECTIFIER TUBE BURNED OUT.

4. FILTER CONDENSER BROKEN
DOWN*

5. OPEN OR GROUNDED CHOKE COIL.

I. CHECK SUSPICIOUS WIND-
ING FOR VOLTAGE WITH
VOLT METER AND ALSO FOR

CONTINUITY.
2. CHECK FOR CONTINUITY*

3. INSPECT AND INSERT NEW
RECTIFIER TUBE*

4. RECTIFIER TUBE'S PLAT
ES WILL BECOME RED HOT.
CHECK FILTER CONDENSER
FOR SHORT.

5. TEST FOR CONTINUITY AND
GROUND.

Low D.D.
OUTPUT
VOLTAGES.

I. Low A.C. LINE VOLTAGE.

2. EXCESSIVE LOAD ON C.C.o114..

OuIT.
3. WORN OUT RECTIFIER TUBE.

4. EXCESSIVE D.C. RESISTANCE
IN FILTER SYSTEM.

5. SHORTED DIVIDER RESISTOR,

I. CHECK LINE VOLTAGE WITH
A.C. VOLTMETER.

2. CHECK CURRENT DRAIN
WITH MILLIAMMETER.

3. TRY A NEW RECTIFIER
TUBE.

4. CHECK CONNECTIONS AND
ALSO MEASURE VOLT DROP
ACROSS EACH FILTER
CHOKE.

5. CHECK DIVIDER RESISTORS.
LACK OFD C
VOLTAGE A-
CROSS A POR..

T ION OF DIV ID

ER ONLY.

I. SHORTED BYPASS CONDENSER
IN VOLTAGE DIVIDER.

2. AN OPEN VOLTAGE DIVIDER
RESISTOR.

I. TEST VOLTAGE DIVIDER
BY-PASS CONDENSERS.

2. CHECK DIVIDER RESISTORS
FOR CONTINUITY.

A.C. HUM, FOR
WHICH POWER
PACK MAY BE
RESPONSIBLE*

I. LOW LINE VOLTAGE.

2. DEFECTIVE RECTIFIER TUBE.
3. SHORTED FILTER CHOKE*

4. AN OPEN OR POOR FILTER CON...
DENSER.

5. OPEN IN A VOLTAGE DIVIDER
BY-PASS CONDENSER OR LACK
OF SUCH A CONDENSER.

6. LOOSE TRANSFORMER LAMINA-CONDENSERS
TIONS.

I. CHECK VOLTAGE WITH A.C.
VOLTMETER.

2. REPLACE WITH A NEW TUBE.
3. TEST CHOKE FOR OONTIb.

UITY AND NOTE METER REAR
ING,

4. CHECK CONDENSER AND TRY
A REPLACEMENT

5. INSPECT AND CHECK SUCH

FOR CONTINUITY

.6.
LISTEN FOR RATTLE.
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COMMON TROUBLES lN DIRECT CURRENT RECE/YER5
(iio at. 220 V0/±5)

TROUBLE POSSIBLE CAUSE TESTS

NO TUBES

ONE OR
MORE TUBES
( BUT NOT

ALL) FA IL TO

LIGHT.

TUBES LIGHT
BUT SIGNALS
ARE NOT RE-
CEIVED.

I  ONE OR MORE TUSESHBURNED
OUT.

2. POWER OFF AT SOCKET.

3. FUSE OR FUSES BLOWN

4. OPEN IN SUPPLY CORD OR
FILAMENT CIRCUIT.

I BURNED OUT TUBE

2. DEFECT IN FILAMENT
CIRCUIT.

POLARITYMAY BE REVER
SED OTHER POSSIBLE
CAUSES ARE THE SAME A8
THOSE GIVEN RELATIVE TO
A.C. RECEIVERS IN THE
PRECEDING "JOB SHEET".

I IN SOME D.C. RECE I VERS'ALL
OF THE TUBE FILAMENTS ARE
CONNECTED IN SERIES AND IF
ONE BURNS OUT' ALL WI LL FA I L

TO L I GHT IN OTHER D.C. RE...

CE I VERS, CERTA IN GROUPS OF
TUBES ARE CONNECTED IN SER-
IES WHILE OTHERS ARE CONN-
ECTED IN PARALLEL' SO THE
EFFECT OF ONE OPEN FILA-
MENT WILL BE ACCORDINGLY.

2. PLUG IN LAMP AT SOCKET' OR
TEST WITH VOLTMETER ACROSS
LINES.

3. TRY NEW FUSE OR FUSES
( SOMED.O. RECEIVERS HAVE 2
FUSES" ONE ON CHASSIS AND
ONE ON SUPPLY CORD) 

4. TEST FOR CONT I NU I TY

I. POSSIBLE ONLY IN CASES
WHERE FILAMENTS OF SOME
TUBES ARE PARALLELED.

2. NOTE .( I) ABOVE ALSO APP-
LIES IN THIS CASE.APPLY
CONTINUITY TESTS.

I. CHECK POLARITY OF LINE.

UNSATIS-
FACTORY
VOLUME.

WRONG LINE VOLTAGE.OTHER
POSSIBLE CAUSES ARE THE
SAME AS THOSE GIVEN REL-
ATIVE TO A.C. RECEIVERS
IN A PRECEDING "JOB SHEET"

I TEST LINE VOLTAGE WITH A
D.C. VOLTMETER.

I  INTERMITTENT
RECEPTION.

2. UNSAT I S FACTORY

QUALITY.
3M I CROPHON SM

4.0SC I LLAT ION IN NEUT-.

RODYNE RECE I VERS
5.0SC I LLAT ION IN SCREEN

GRID RECEIVERS.

THE POSS I BLE CAUSES FOR THESE

TROUBLES ARE THE SAME AS THOSE
OUT LINED WITH RESPECT TO THESE
SAME TROUBLES FOR A . C. RECE I V..-

ERS IN A PRECED ING "JOB SHEET%

PRINTED IN U13
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TQOUBLES AND TESTING OF
MAGNETIC SPEAKERS

DEFINITION:- SPEAKERS, WHOSE FIELD IS ESTABLISHED BY A PERMANENT MAGNET

OR MAGNETS AND WHICH ARE NOT EQUIPPED WITH A MOVING COIL,ARE CLASSIFIED

AS "MAGNETIC SPEAKERS." THE BALANCED ARMATURE TYPE SPEAKERIFOR EXAMPLE,

WOULD BE INCLUDED IN THIS GROUP. THE TERM "HIGH IMPEDANCE" IS A -S0 FRE-

QUENTLY ASSOCIATED WITH THIS CLASS OF SPEAKERS.

CAUTION:- ALL FAULTS INDICATED BY AN IMPROPERLY OPERATING SPEAKER DO NOT

INDIOATE THAT THE SPEAKER ITSELF IS DEFECTIVE. THE FOLLOWING TABLE AS-

SUMES THE TROUBLE TO BE WITHIN THE MAGNETIC SPEAKER AND NOT IN THE RE-

CEIVER.

TROUBLE POSSIBLE CAUSE TESTS

NO SOUNDS FROM

SPEAKER.

I. DEFECTIVE SPEAKER.

2. DEFECTIVE RECEIVER.
3. OPEN OR SHORTED

SPEAKER LEADS.
4. OPEN SPEAKER COIL.
5. DEFECTIVE SPEAKER

COUPLING.

I&2.CHECK OUTPUT OF RECEIVER WITH

A DIFFERENT SPEAKER DR HEAD....

PHONES.

3. TEST LEADS FOR CONTINUITY.

4. TEST COIL FOR CONTINUITY.
5. INSPECT AND TEST COUPLING FOR

CONTINUITY.

LACK OF VOL...

UME.

I. A WEAK SPEAKERMAGNET

2. AN OPEN SPEAKER COIL.
3. A SHORTED SPEAKER

COIL.
4. POOR INSULATION IN

CONNECTING CORD.

I. TEST WITH A KNIFE BLADE FOR

MAGNETIC ATTRACTION AT POLES.

2. TEST FOR CONTINUITY.
3. TEST FOR CONTINUITY.

4. INSPECT CORD.

WEAK,TINNY
SOUNDS.

DAMAGED OR CRUSHED CONE
PAPER (ESPECIALLY NEAR

APEX).

INSPECT AND REPLACE PAPER CONE
WITH A NEW ONE.

LOUD CHATTER
ING SOUNDS.

ARMATURE STRIKING POLE
TIPS.,

INSPECT AND ADJUST 3Y CENTERING
ARMATURE IN AIR GAP.

RASPY SOUNDS.

DIRTORON FILINGS, OR
OTHER SMALL FOREIGN SUR
STANCE LODGED IN NARROW
MAGNETIC GAPS.

INSPECT AND REMOVE DIRT BY FORD=

ING A STIFF PIECE OF PAPER BE...

TWEEN ARMATURE AND POLE TIPS.

RATTLING
SOUNDS.

LOOSENESS IN SOME PART
OF THE DRIVE SYSTEM; PROS
ABLY A LOOSE DRIVE PIN
OR LOOSE CONE ATTACHMENT.

INSPECT
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Syse

TPOUBLES TESTING OF ELECTRODYNAMIC SPEAKERS

TROUBLE POSSIBLE CAUSE TESTS

"DEAD"
SPEAKER.

WEAK,
RASPY RE-
PRODUCTION

. NO SIGNAL OUTPUT FROM
RECEIVER.
LACK OF EXITING VOLTAGE
FOR FIELD COIL.
OPEN FIELD COIL.
SHORTED FIELD COIL.
OPEN VOICE COIL.
DISCONNECTED VOICE
DEFECTIVE SPEAKER
COUPLING.

WEAK MAGNETIZATION
OF SPEAKER FIELD
(PROBABLY DUE TO LOW
EXITING VOLTAGE).

3.

4.

5.

6.

7.

COIL.

18,20CHECK OUTPUT WITH ANOTHER

SPEAKER OR PHONES.
CHECK VOLTAGE ACROSS FIELD
COIL WITH D.C. VOLTMETER.
TEST FIELD COIL FORCONTIN-
UITY.

4. CHECK WITH CONTINUITY TESTERI.

5. TEST FOR CONTINUITY
6. INSPECT.

7. CHECK COUPLING.
HOLD THE POINT OF A KNIFE
BLADE AGAINST THE CENTRAL
PORTION OF THE SPEAKER CORE
PROJECTING IN APEX OF CONE
AND TEST FOR MAGNETIC ATT-
RACTION WHILE SPEAKER IS
IN OPERATION.

2.

3.

DISTORTED
OUTPUT.

I. INCORRECTLY CENTERED
VOICE COIL.

2. INCORRECT COUPLING UNIT
SO THAT IMPEDANCES ARE
NOT MATCHED.

3. IMPERFECTLY CENTERED CONE.
4. DAMAGED CONE.
Jo EXCESSIVE HUM.

I. INSPECT*
2. CHECK AND TRY A DIFFERENT

COUPLING

3. INSPECT.

4. INSPECT.
5. CHECK SPEAKER FOR HUM.

EXCESSIVE
SPEAKER
HUM.

 VORN OUT RECTIFIER UNIT.
IF SPEAKER IS OF THE
A.C. TYPE.
POOR OPERATION OF "B"
POWER PACK IF SPEAKER
IS OF D.C. TYPE*

3. DEFECTIVE HUM BUCKING
COIL.

4. SPEAKER LEADS INDUC-
TIVELY COUPLED TO A.C.
LINES.

I. REPLACE RECTIFIER UNIT
(SPEAKER CAN BE TESTED
FOR HUM BY SHORTING THE
PRIMARY TERMINALS OF THE
COUPLING TRANSFORMER.ANY
REMAINING HUM DOES NOT
COME FROM RECEIVER BUT
FROM SPEAKER CIRCUIT).

2. INSPECT.

3. INSPECT.
4. INSPECT.

SCRATCh
ING

SOUNDS.

DIRT OR IRON FILINGS
LODGED IN AIR GAP BE-
TWEEN FIELD CORE AND
APEX SLEEVE OF PAPER CONE.

--INSPECT AND REMOVE

FOREIGN PARTICLES*

PRINTED IN U.S.A.
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METE2 QEADINGS AND POSSIBLE RECEIVEQ T2OUBLE

THE OUTLINE HERE GIVEN WILL OFFER YOU A NUMBER OF VALUABLE SUGGES-
TIONS REGARDING THE MOST COMMON RECEIVER TROUBLES WHICH CORRESPOND TO THE
VARIOUS METER READINGS OBTAINED UPON TESTING THE CIRCUITS.

METER READINGS POSSIBLE TROUBLES
VOLTMETER READS ZERO
WHEN CONNECTED ACROSS
THE FILAMENT TERMIN......

ALS OF THE TUBESOCK-
ET.

I. DISCHARGED "A" BATTERY IN BATTERY SETS.
2. AN OPEN OR ELSE COMPLETE SHORT IN THIS CIRCUIT*
3. DEFECTIVE TUBE SOCKET.
4. DEFECTIVE FILAMENT CIRCUIT SWITCH.
5. DEFECTIVE POWER TRANSFORMER.
6. PRIMARY CIRCUIT OF POWER TRANSFORMER INCOMPLETE

FILAMENT OR HEATER
VOLTAGE TOO HIGH.

I HIGH LINE VOLTAQE,OR WRONG CONNECTION OF LINE
VOLTAGE TAP.

2. HEATER OR FILAMENT BURNED OUT.
3. ONE OR MORE TUBES IN SAME CIRCUIT BURNED OUT,

THEREBY DECREASING LOAD ON CIRCUIT.
4. TUBE OF WRONG TYPE FOR SOCKET.
5. PRIMARY WINDING OF POWER TRANSFORMER PARTIALLY

SHORTED.

PLATE VOLTAGE LACK....
ING AT ALL TUBES.

I. SHORTED FILTER CONDENSER.
2. OPEN FILTER CHOKE.
3. DEFECTIVE RECTIFIER TUBE.
4. DEFECTIVE POWER TRANSFORMER.
5. PLATE CIRCUIT OF POWER TUBE GROUNDED.
6. OPEN IN MAIN "8" CIRCUIT FEEDING ALL OTHER

"B" CIRCUITS.
NO PLATE VOLTAGE -ON
ONE TUBE AND LOW
PLATE VOLTAGE VOL..
TAGE ON OTHER TUBES.

I. SHORTED BY-PASS OR COUPLING CONDENSER.
2. OPEN R.F. CHOKE.
3. DEFECTIVE TUBE.
4. GROUNDED PLATE CIRCUIT.
5. OPEN RESISTOR.

NO PLATE VOLTAGE ON
POWER TUBES BUT p.n.
SENT AT OTHER TUBES.

lo OPEN IN OUTPUT OR SPEAKER COUPLING UNIT.
2. OPEN IN POWER TUBE PLATE CIRCUIT.

LOW PLATE VOLTAGE ON
ALL TUBES

I. DEFECTIVE RECTIFIER TUBE.
2. DEFECTIVE FILTER CONDENSER.
3. SHORTED BIAS RESISTOR BY-PASS CONDENSER.
4. SHORTED GRID BIAS RESISTOR.
5. DEFECTIVE BY-PASS CONDENSER.
6. LOW LINE VOLTAGE.
7. DEFECTIVE VOLTAGE DIVIDER.
8. DEFECTIVE FILTLR CHOKE.
9. DEFECTIVE POWER TRANSFORMER.

(OVER)



(CONTINUED)

HIGH PLATE VOLTAGE.

I.

2.

3.

4.

5.

HIGH LINE VOLTAGE.
SHORTED FILTER CHOKE
SHORT CIRCUITED RESISTOR.
WORN OUT TUBES PLACING INSUFFICIENT "B" LOAD 116.
PON POWER SUPPLY. (OPEN IN "S" CIRCUIT OF POWER
STAGE WILL INCREASE THE "B" VOLTAGE AT TUBES IN

THE OTHER STAGES).
EXCESSIVE GRID BIAS RESISTANCE IN POWER STAGE.

le EXCESSIVE PLATE VOLTAGE.
2. EXCESSIVE SCREEN GRID VOLTAGE.

EXCESSIVE PLATE 3. OPEN GRID CIRCUIT.

CURRENT. 4. NOT ENOUGH GRID BIAS.
5. GASEOUS TUBE.
I. DEFECTIVE TUBE.

LOW PLATE CURRENT 2. TOO MUCH BIAS RESISTANCE,
WITH NORMAL PLATE 3. LOW FILAMENT VOLTAGE,
VOLTAGE. 4. LOW SCREEN GRID VOLTAGE.

I. SHORTED SCREEN-GRID BY-PASS CONDENSER.

NO SCREEN GRID 2. DEFECTIVE TUBE.
VOLTAGE, 3. DEFECTIVE RESISTOR.

4. OPEN SCREEN GRID CIRCUIT.
lo OPEN GRID CIRCUIT.

NO GRID BIAS. 2. GROUNDED CATHODE.
3. GROUNDED FILAMENT,
4. SHORTED GRID BYPASS CONDENSER..
I. LOW PLATE CURRENT.

LOW GRID BIAS. 2. OLD TUBER.
3. DEFECTIVE BIAS RESISTANCE OR ONE OF INCORRECT

4.

VALUE,
DEFECTIVE BIAS RESISTOR BY-PASS CONDENSER.

E. EXCESSIVE PLATE CURRENT.
HIGH GRID BIAS. 2. BIAS RESISTOR OF TOO MUCH VALUE.

3. DEFECTIVE BIAS RESISTOR,

PRIM TED IN U.S.A.
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RADIO TUBE CHAR

TYPE NAME BASE

SOCKET

CONNEC-

TIONS

DIMENSIONS

MAXIMUM
OVERALL CATHODE

TYPE 

RATING
USE

Values to right give

""ating cpn°16°A1
and characteristics for
Indicated typical use

PLATE

SUP-

PLY

VOLTS

GRID

VOLTS.
SCREEN

VOLTS

SCREEN

MILLI-
AMP.

PLATE
MILLI-
AMP.

A -C

PLATE
RESIS-

TANCEOHMS

MUTUAL

CON-

DUC-

TANCE

MICRO-

MHOS

VOLT-

AGE

AMPLI-
FICATION

FACTOR

LOAD

FCR

STATED

POWER
OUTPUT

OHMS

POWER

OUT-

PUT
WATTS

TYPE

RFILAMENT O
NEATEN PLATE SCREEN

LENGTH
x

DIAMETER VOLTS AMPERES

MAX.

VOLTS

MAX.
VOLTS

I A6
.

PE.NTAGRID
CONVERTER 0 SMALL 6 -PIN FIG. 26 41,1. x 1.59e FILAMENT 2.0 0.06 180 67.5 CONVERTER 180 {- 5'0' 67.5 2.4 1.3 500000

Anode -Grid ( 8 2) 135 max. vol s, 2.3 ma.
Oscillator Grid( * 1) Resistor, 50000 ohms.
Conversion conductance, 300 micromhos.

I A6

IC6 PENTAGRID
CONVERTER 0 SMALL 6 -PIN FIG. 26 4-1-1' x 111)g " -c-FILAMENT 2.0 0.12 180 67.5 CONVERTER 180 3.0f }

mm. 67.5 2.0 1.5 750000
Anode Grid ( *2)135 max. volts, 3.3 ma.
Oscilla tor G r id ( 8 I) R esistor, 50000 ohms.
Conversion conductance, 325 micromhos.

IC6

2A3 POWEI1R/MTIFIER MEDIUM 4 -PIN FIG. 1 51' x 211g' FILAMENT

250 - CLASS A AMPLIFIER 250 -45 60.0 800 5250 i 4.2 2500 ' 3.5
2A3

2.5 2.5 300 - PUSH-PULL
AMPLIFIER

300
300

-62
-62

Self -bias
Fixed bias

40.0
40.0

Power Ou put is for 2 tubes at
stated load, plate -to -plate

5000
3000

10.0
15.02A5 POWER AMPLIFIER

PENTODE MEDIUM 6 -PIN FIG. 15A 4i -r x lir1 _2200HEATER 2.5 1.75 250 250 ci ASS A AMPLIFIER 250 -16.5 :250 6.5 34.0 100000 220 7000 3.0 2A52A6 .°V46 -MME SMALL 13 -PIN FIG. 13 4H° X 1?' HEATER 2.5 0.8 250 - TRIODE TIT ASS 250X - 1.35 0.4 Gain per stage = 50-60 2A6
2A7 PENTAGRID

CONVERTER 0 SMALL 7 -PIN FIG. 20 4H' x Illg' HEATER 2.5 0.8 250 100 CONVERTER 250 { 'Anode-mill)} 100 2.2 3.5 360000
Grid (N 2) 200

Oscillator Grid( 8 1)
Conversion conductance,

max- volts,
Resistor, 50000

520 micromhos.

4.0 ma.
ohms. 2A7

267 DUP LEX
E'

-DIODE
ENTODE LLSMALL 7 -PIN FIG. 21 4H' x 1/2g ' HEATER 2.5 0.8 250 125

PENTODE UNIT AS
RF AMPLIFIER

100
250

- 3.0
- 3.0

100
125

1.7
2.3

5.8
9.0

300000
650000

950
1125

285
730

2B7PENTODE UNIT AS
A -F AMPLIFIER 250+ - 4.5 SO - 0.65

6A4
al. LA

POWER AMPLIFIER
PENTODE MEDIUM 5 -PIN FIG. 6 4ir x lir FILAMENT 6.3 0.3 183 180 CLASS A AMPLIFIER 100

180
- 6.5
-12.0

100
180

1.6
3.9

9.0
22.0

83250
45500

1200
2200

100
100

11000
8000

0.31
1.40

6A4
./... EA

6A7 PENTAGRID3250CONVERTER 0 SMALL 7 -PIN FIG. 20 4i -V x 1194" HEATER 6.3 0.3 250 100 CONVERTER - . 0mm. I 100 2.2 3.5 360000
Anode Grid (82) 200
Oscillator Grid ( *1)Resistor,
Conversion conductance,

max. volts,
50000

520

4.0 ma.
ohms.

micromhos.
6A7

667 DUPLEX -DIODE
PENTODE SMALL 7 -PIN FIG. 21 41-1 x 11V HEATER 6.3 0.3 250 125

PENTODE UNIT AS
R.F AMPLIFIER

100
250

- 3.0
- 3.0

100
125

1.7
2.3

5.8
9.0

300000
650000

950
1125

285
730

6B7PENTODE UNIT AS
A -F AMPLIFIER 2504- - 4.5 50 - 0.65

6C6
TRIPLE -GRID

DETECTOR
AMPLIFIER

SMALL 6 -PIN FIG. 11 4-1-i". x lfg " HEATER 6.3 0.3 250 100

SCREEN GRID
11.F AMPLIFIER 250 - 3.0 100 0.5 2.0 exceeds1.5 1225 exceeds

1500
6C6BIAS DETECTOR 250 -1.95 50

Cathode
0.65

current
ma.

Plate coupling
Grid coupling

resistor
resistor

2;0000
250000

ohms.
ohms.

6D6
TR IPLE-GRID

SUPER -CONTROL
AMPLIFIER

SMALL 8 -PIN FIG. 11 4}-} x IN. HEATER 6.3 0.3 250

-

100

SCREEN GRID
ft.F AMPLIFIER 250

- 3 0{ min: 100 2.0 8.2 800000 1600 1280
6D6MIXER IN

SUPERHETERODYNE
250 -10.0 100 - - Oscillator peak volts=7.0.

*Grids 113 and 8 5 are screen. Grid A14 Ls signal -input control -grid. .Applied through plate coupling
x Applied through plate coupling

resistor
resistor

of 200000 ohms.
of 250000 ohms.

 For grid of following tube.

6F7 TRIODE -
PENTODE MAU. 7 -PIN FIG. 27 41-r x liSit" HEATER 6.3 0.3

100

250

-
100

TRIODE UNIT AS
AMPLIFIER

PENTODE UNIT AS
AMPLIFIER

100 - 3.0 - - 3.5 17800 450 8

6F7
250 - 3.°}min. 100 1.5 6.5 850000 1100 900

250 100 PENTODE UNIT AS
MIXER 250 -10.0 100 0.6 2.8 Oscillator

Conversion
peak volts

conductance
-- 7.0.

= 300 micromhos.'00-A DETECTOR
TRIODE MEDIUM 4 -PIN FIG. 1 414' x lir FILAMENT 5.0 0.25 45 - GRID LEAK

DETECTOR 45 Grid Return
(-1) Filament

to
1.5 30000 666 20 '00-A

014 DETECTOR*
AMPLIFIER MEDIUM 4 -PIN FIG. 1 4W x lir FILL-CENT 5.0 0.25 135 - CLASS A AMPLIFIER

1350

- :4..05
3.02

1101000000 725
800

8.0
8.0 0I -A18 POWETR2107.1FIER MEDIUM 4 -PIN FIG. 1 5r x 2A, FILAMENT 7.5 1.25 425 - CLASS A AMPLIFIER 350475

-39.0310
16.0.0 5150

5000 1600
8.0
8.0

11000
10200

0.9
1.6 HIII

12

DETECTOR*
AMPLIFIER

TRIODE
WD 4 -PIN

MEDIUM 4 -PIN
FIG. 12
FIG. 1

4r . IA,
4fr x ITV

D -CFILAMENT1351.1 0.25 ps - CLASS A AMPLIFIER 90 - 4.5
-10.5 -. - 2.5

3.0
15500
15000

425
440

6.6
6.6

I I

1219 TWIN -TRIODE
AMPLIFIER SMALL 6 -PIN FIG. 25 4r X 1125' FILL:ANT 2.0 0.26 135 - CLASS B AMPLIFIER

1351 - 3.00
_ Powateroutput value

stated load,
is for one

plate -to -plate.
tube 1100000000 21:91

19

'20 POWIEVAPPFIER SMALL 4 -PIN FIG. 1 4i' x 1/11tr. FILI3j'ACENT 3.3 0.132 135 - CLASS A AMPLIFIER 193g
-16.5225 3.0

6.5
8000
6300

415
525

3.3
3.3

9500
6500

0.045
0.110 20R -F AMPLIFIER

TETRODE MEDIUM 4 -PIN FIG. 4 5112.` x lir FILLCENT 3.3 0.132 135 67.5 inRkaii.?Fla 113A
1.5=

67.545
0.6

_1.3.
1.7
3.7

725000
325000

375
500

270
160 22

24-A R -F gag ER MEDIUM 6 -PIN FIG. 9 532." x l}}" HEATER 2.5 1.75 275 90

SCREEN GRID
R -F AMPLIFIER

180
250

- 3.0
- 3.0

90
90

1.7
...1.7

4.0
4.0

400000
600000

1000
1050

400
630

24-ABIAS DETECTOR 250 - 5.01
{ approx.

20 to
45

_ Plate current to be adjusted
with no

to 0.1
signal.

milliampere

26 AMPLIFIER
MEDIUM 4 -PIN FIG. 1 4}}" x 1ii ' FILAMENT 1.5 1.05 180 - CLASS A AMPLIFIER

19800 --1.74..(5) - 2.9
6.2

8900
7300

935
1150

8.3
8.3 26

27
DETECTOR*
AMPLIFIER

TRIODE
MEDIUM 6 -PIN FIG. 6 41-. x 1/7(' HEATER 2.5 1.75 275 - CLASS A AMPLIFIER

135
250

- 9.0
-21.0 - =4.5

5.2
9000
9250

1000
975

9.0
9.0

BIAS DETECTOR 250
-30.01

approx.' - Plate current to be adjusted
with no

to 0.2
signal.

milliampere27
30

DETECTOR*
AMPLIFIER

TRIODE
SMALL 4 -PIN FIG. 1 41' I 132g. D -C

FILAMENT 2.0 0.06 180 --- CLASSA AMPLIFIER
90

135
180

- 4.S
- 9.0
-13.5

---- ----
2.5
3.0
3.1

11000
10300
10300

850
900
900

9.3
9.3
9.3 30

*For Grid -leak Detection -plate volts 45, grid return to + filament or to cathode.  Applied through plate coupling resistor of 250000 ohms or 500 -henry choke shunted by 0.25 megohm resistor. 'Maximum.
31 POWER AMPLIFIER

TRIODE SMALL 4 -PIN FIEL 1 4i' I 1126" FILAMENT 2.0 0.13 180 - CLASS A AMPLIFIER 1135(5) --3211., - -
12.3

4100
3600

925
1050

3.8
3.8

7000
5700

0.185
0.375 31

32 R-I
TETRODE

AMPLIFIER'
MEDIUM 4 -PIN FIG. 4 hie x lir FILAMENT 2.0 0.06 180 67.5

SCREEN GRID
R -F AMPLIFIER

135
180

- 3.0
- 3.0

67.5
67.5

0.4
0.4.

1.7
1.7

950000
1200000

640
650

610
780

32BIAS DETECTOR my
{a;m1;12} 67.5 Plate current to be adjusted

with no
to 0.2

signal.
milliampere

33 POWER AMPLIFIER
MEDIUM 6 -PIN FIG. 6 4i-i" x lfr FILAMENT 2.0 0.26 180 180 CLASS A AMPLIFIER 180 -18.0 180 5.0 22.0 55000 1700 90 6000 1.4 33

34
SUPER -CONTROL
R -E AMPLIFIER

PENTODE
MEDIUM 4 -PIN FIG. 4A 5/7" x l; j}" FILZCENT 2.0 0.06 180 67.5 16RAEXISAIEDR Ig i-72,;.0} 67.5 I:g

2.82
1:0000000000 600

620
360
620 34

35
SUPER -CONTROL
R -I' AMPLI FIER

TETRODE
IIMEDIUM -PIN FIG. B 5312-. x 1}}" HEATER 2.5 1.75 275 90 SCREEN GRID

R -F AMPLIFIER
180
250

f - 3.01
1 min.f

90
90

2.5*
2.5

6.3
6.5

300000
400000

1020
1050

305
420 35

38 R -I' AMPLIFIER
TETRODE SMALL 6 -PIN FIG. 9 41-i x 1./V HEATER 6.3 0.3 250 90

INURILMR
100
180
250

- 1.5
- 3.0
- 3.0

55
90
90

-
----
1.7*

1.8
3.1
3.2

550000.
500000
550000

850
1050
1080

470
525
595 36

BIAS DETECTOR 1000
2500

- 5.0
- 8.0

55
90 -- Plate current to be adjusted

with no
to 0.1

signal.
milliampere

37
DETECTOR*
AMPLIFIER

TRIODE
SMALL 6 -PIN FIG. 8 4r x IA. HEATER 6.3 0.3 250 - CLASS A AMPLIFIER

90
180
250

- 6.0
-13.5
-18.0

- -----
2.5
4.3
7.5

11500
10200
8400

800
900

1100

9.2
9.2
9.2 37

BIAS DETECTOR 90
250

-10.0
-28.0 - - Plate current to be adjusted to 0

with no signal.
2 milliampere

PENT38
POWER AMPLIFIER SMALL &pm FIG. BA 4f -}"x 1/7,' HEATER 6.3 0.3 250 250 CLASS A AMPLI=IER

100
180
250

- 9.0
-18.0
-25.0

100
180
250

1.2
2.4
3.8

7.0
14.0
22.0

140000
115000
100000

875
1050
1200

120
120
120

15300
11600
10000

0.27
1.00
2.50

38

39-44
SUPER -CONTROL

R-I'AMPLIFIERPENTODE
SMALL 6- PIN FIG. OA 4H' x 1-11(' HEATER 6.3 0.3 250 90 A.ILEVLVER

90
180
250

{- ?0}
min'

90
90
90

1.6
1.4
1.4

5.6
5.8
5.8

375000
750000

1000000

960
1000
1050

360
750

1050
39-44

*For Grid -leak Detect on -plate volts 45, grid return to + filament o to cathode.  Applied through plate coupling resistor of 250000 ohms or 500 -henry choke shunted by 0.25 megohm resistor.Either A. C. or D. C may be used on filament or heater, except as specifical y noted. For use 'Applied through plate coupling resistor of 100000 ohms.of D. C. on A -C filament types, decrease stated grid volts by ji' (approx.) of filament voltage.
*Maximum.

40
VOLTAGE

AMRIODEPLIFIER MEDIUM 4 -PIN FIG. 1 4 H ' x lir FILAMENT 5.0 0.25 180 - CLASS A AMPLIFIER 13505: = 31.',52 - - 120:22 115500000000
200
200

30
30 40

41
POWE3 AMPLIFIER

PENTODE SMALL 8 -PIN FIG. 15A 4}" x I.A° HEATER 6.3 0.4 250 250 CLASS A AMPLIFIER
100
180
250

- 7.0
-13.5
-18.0

100
180
250

1.6
3.0
5.5

9.0
18.5
32.0

103500
81000
68000

1450
1850
2200

150
150
150

12000
9000
MOO

0.33
1.50
3.40

41
42 POWVINATAZPDVFIER MEDIUM 6 -PIN FIG. I5A 41-i" x li_r HEATER 6.3 0.7 250 250 CLASS A AMPLIFIER 250 -16.5 250 6.5 34.0 100000 2200 220 7000 3.00 42
43 Pl3v/aLATTLVFIER MEDIUM 5 -PIN FIG. 15A 4 fi" x 11 HEATERHEATER 25.0 0.3 135 135 CLASS A AMPLIFIER 13°55 50-20.0

95
135

4.0
7.0

20.0
34.0

45000
3E000

2000
2300

90
80

4500
4000

0.90
2.00 43

45 POWER AMPLIFIERMEDIUM 4 -PIN FIG. 1 41i" x 1}}" FILAMENT 2.5 1.5 275 --- CLASS A AMPLIFIER
180
250
275

-31.5
-50.0
-56.0

180
250
275

- 31.0
34.0
36.0

1650
1610
1700

2125
2175
2050

3.5
3.5
3.5

2700
3900
4600

0.82
1.60
2.00

45

46
250 - CLASS A AMPLIFIER 0 .250 -33.0 - - 22.0 2380 2350 5.6 6409 1.25

POWER MEDIUM 5 -PIN FIG. 7 5: " x 2-2e FILAMENT 2.5 1.75
400 - CLASS B AMPLIFIER .0. 300

400
0
0 - Power output values are for 2 tubes

at indicated plate -to -plate load.
5200
5800

16.0
20.0

46

CONTINUED ON OTHER BIDE



TYPE NAME BASE

SOCKET

CONNEC-

DIMENSIONS

MAXIMUM
OVERALL

RATING
USE

Value' I° right ill"operating conditions
and characteristics for
Indicated typical use

PLATE

SUP-

PLY

VOLTS

GRID

VOLTS 
SCREEN

VOLTS

SCREEN

MILLI-
AMP.

PLATE

MILLI-
AMP.

A -C

PLATE

RESTS-

TANCE

OHMS

MUTUAL
CON-

DUC-

TANCE

MICRO -

MHOS

VOLT-
AGE

AMPLI-

FICATION

FACTOR

LOAD

FOR

STATED

POWER

OUTPUT

OHMS

POWER

OUT -

PUT

WATTS

TYPECATHODE
FILAMENT OR

HEATER PLATE SCREEN

TIONS LENGTH
X

DIAMETER

TYPE 

VOLTS AMPERES

MAX.

VOLTS

MAX.

VOLTS-

47 POWER AMPLIFIER
PENTODE

MEDIUM 5 -PIN FIG. 8 51 " x 2A' FILAMENT 2.5 1.75 250 250 CLASS A AMPLIFIER 251 -16.5 250 6.0 31.0 60000 2500 150 7000 2.7 47

48 POWER AMPLIFIER
TETRODE

MEDIUM 6 -PIN FIG. 15 $I" x 2 '
12-1

HEATER 30.0 0.4 125 100 Cl ASS A AMPLIFIER 19265
-19.00.0 96

100
9.0
9.5

52.0
56.0

3800
3900

-- 1500
1500

2.0
2.5 48

49 DUAL -GRID
POWER AMPLIFIER MEDIUM 5 -PIN FIG. 7 4-I-1' x 11-1 FILAMENT-C 2.0 0.12

135 - CLASS A AMPLIFIER° 135 -20.0
-

6.0 4175 1125 4.7 11000 0.17
49

180 - CLASS B ANIPLIFIER 6. 180 0
____ Power output values are for 2 tubes

at indicated plate -to -plate load. 12000 3.5

50 POWE1.313/DEAMPLIFIER MEDIUM 4 -PIN FIG. 1 1 x 2-1-1-' FILAMENT 7.5 1.25 450 - CLASS A AMPLIFIER
320
400
45C

-54.0
-70.0
-84.0

- - 35.0
55.0
55.0

2000
1800
1800

1900
2100
2100

3.8
3.8
3.8

4600
3670
4350

1.6
3.4
4.6

50

53 TWIN -TRIODE
AMPLIFIER of MEDIUM 7 -PIN/ FIG. 24 411 " X 11-1" HEATER 2.5 2.0 300 - CI ASS B AMPLIFIER

250
300

0
0

- - Power output value is for one tube
at stated load, plate -to -p ate.

8000
10000

8.0
10.0 53

55 DUPLEX -DIODE
TRIODE

SMALL 6 -PIN FIG. 13 4" x fig"H HEATER 2.5 1.0 250 - TRIODE UNIT AS
A AMPLIFIER

135
180

250

-10.5_13.5
-20.0

--CLASS - 3.7
6.0
8.0

11000
8500
7500

750
975

1100

8.3
8.3
8.3

25000
20000
20000

0.075
0.160
0.350

55

56
SUPER -TRIODE

AMPLIFIER
DETECTOR*

SMALL 5 -PIN FIG. 8 I x 9- HEATER 2.5 1.0 250 - CLASS A AMPLIFIER 250 -13.5 - - 5.0 9500 1450 13.8
56

BIAS DETECTOR 250
J -20.0;
;approx.! - Plate current to be adjusted to 0.2 milliampere

with no signal.

57
TRIPLE -GRID

DETECTOR
AMPLIFIER

SMALL 6 -PIN FIG. 11 41-1 9 x 1-,-9,
*R
HEATER 2.5 1.0 250 100

SCREEN GRID
-F AMPLIFIER 250 - 3.0 100 0.5 2.0

exceeds
1.5 meg. 1225

exceeds
1500

57
BIAS DETECTOR 250 - 1.95 50

Cathode current
0.65 ma.

Plate coupling resistor 250000 ohms.
Grid coupling resistor 250000 ohms 

*For Grid leak Detection -plate volts 45, grid return to + filament or to cathode 0 Grid next to p ate tied o plate. *Two grids tied together. For grid of following tube.
or Requires different socket rom small 7 -pin. x Applied through plate coupling resistor of 250000 ohms.

58
TRIPLE -GRID

SUPER -CONTROL
AMPLIFIER

SMALL 6 -PIN FIG. 11 41r x lA 9 HEATER 2.5 1.0 250 100

SCREEN GRID
11.F AMPLIFIER 250

1- 3.0
1 min. 100 2.0 8.2 800000 1 1600 1 1280

58
MINER IN

SUPERHETERODYNE 250 -10.0 100 - - Oscillator peak volts = 7.0.

59 PORTLAEM-GPZIPI ER
MEDIUM 7-PINO FIG. 18 51 x 22," HEATER 2.5 2.0

250 - AS TRIODE 11

CLASS A AMPLIFIER 230 -28.0 - - 26.0 2300 2600 6.0 5000 1.25

59250 250
AS PENTODE

CI ASS A AMPLIFIER 250 -18.0 250 9.0 35.0 40000 2500 100 6000 3.00

400 - AS TRIODE w
CLASS B AMPLIFIER

300
400

0
0

_ _ Power output values are for 2 tubes
at indicated pla e -to -plate load.

4600
6000

15.0
20.0

71,A POWEI,RIDPV FIER MEDIUM 4 -PIN FIG. 1 41.1 x 114" FILAMENT 5.0 0.25 180 - CLASS A AMPLIFIER
0

180
-19.0
-43.0 - 10.0

20.0
2170
1750

1400
1700

3.0
3.0

3000
4800

0.125
0.790 71-A

75 DUPLEX -DIODE
HIGH -MU TRIODE

SMALL 6 -PIN FIG. 13 4-H" x 1,P,'' HEATER 6.3 0.3 250 - TRIODE UNIT AS
CLASS A AMPLIFIER

CI ACS A AMPLIFIER

250 X

250

-1.35
-13.5

- - 0.4
5.0

Gain per stage .. 50-60
13.8

75

9500 1450

76
SUPER -TRIODE

AMPLIFIER
DETECTOR*

SMALL 5 -PIN FIG. 8 4, x 1A'' HEATER 6.3 0.3 250 - 76
BIAS DETECTOR 250 -20.0 - - Plate current to be adjusted to 0.2 milliampere

with no signal.

77
TRIPLE -GRID

DETECTOR
AMPLIFIER

SMALL 6 -PIN FIG. 11 414 " x 119," HEATER 6.3 0.3 250 100

SCREEN GRID
11.F AMPLIFIER

100
250

- 1.5
- 3.0

60
100

0.4
0.5

1.7
2.3

650000
1500000

1100
1250

715
1500 n

BIAS DETECTOR 250 - 1.95 50
Cathode current

0.65 ma.
Plate coupling resistor 250000 ohms.
Grid coupling resistor 250000 ohms."'

78
TRIPLE -GRID

SUPER -CONTROL
AMPLIFIER

SMALL 6 -PIN FIG. 11 4 x 1,9," HEATER 6.3 0.3 250 125
SCREEN GRID
R -F AMPLIFIER

90

250180

250

{ -mi3...0 1
90
75

100
125

1.3
1.0
1.7
2.6.

5.4
4.0
7.0

10.5

315000
1000000
800000
600000

1275
1100
1450
1650

400
1100
1160
990

78

79 TWIN -TRIODE
AMPLIFIER SMALL 8 -PIN F10:19 414" x 1-i9g" HEATER 6.3 0.6 250 - CLASS B AMPLIFIER

180
250

0
0

- - Power output value is for one tube
at stated load, plate -to -plate.

7000
14000

5.5
8.0 79

85 DUPLEX -DIODE
TRIODE SMALL 6 -PIN FIG. 13 41r x 1,Pe HEATER 6.3 0.3 250 - TRIODE UNIT AS

CLASS A AMPLIFIER

135
180
250

-10.5
-13.5
-20.0

- - 3.7
6.0
8.0

11000
8500
7500

750
975

1100

8.3
8.3
8.3

25000
20000
20000

0.075
0.160
0.350

85

89
TRIPLE -GRID

POWER AMPLIFIER SMALL 13 -PIN FIG. 14 41-P x 1196' HEATER 6.3 0.4 250 250

AS TRIODE 6
CLASS A AMPLIFIER

160
180
250

-20.0
-22.5
-31.0

- - 17.0
20.0
32.0

3300
3000
2600

1425
1550
1800

4.7
4.7
4.7

7000
6500
5500

0.300
0.400
0.900

89AS PENTODE  
CLASS A AMPLIFIER

100
180
250

-10.0
-18.0
-25.0

100
180
250

1.6
3.0
5.5

9.5
20.0
32.0

104000
80000
70000

1200
1550
1800

125
125
125

10700
8000
6750

0.33
1.50
3.40

AS TRIODES
CLASS B AMPLIFIER 180 0 - - Power output values are for 2 tubes

at indicated plate -to -plate load.
13600
9400

2.50
3.50

V-'99
X-'99

DETECTOR*
AMPLIFIER

TRIODE

SMALL 4 -NUB
SMALL 4 -PIN

FIG. 10
FIG. 1

3k" x Sw"
4r x 1A".

D -C
FILAMENT 3.3 0.063 90 - CLASS A AMPLIFIER 90 - 4.5 - - 2.5 15500 425 6.6

V-'99
X-'99

112-A
DETECTOR*
AMPLIFIEER

TRIOD
MEDIUM 4 -PIN FIG. 1 4-1-r x 1.4-r D -C

FILAMENT 5.0 0.25 180 - CLASS A AMPLIFIER
90

180
- 4.5
-13.5 - 5.0

7.7
5400
4700

1575
1800

8.5
8.5 112-A

is-*For Grid- eak Detection -plate volts 45, grid return to + filament or to cathode. "'Grid S1 is control grid. Gr'd *2 is screen. Grid 8 3 tied to cathode.
 Either A. C. or D. C. may be used on filament or heater, except as specifically noted. For use 1 Grid 8 1 is control grid. Grids 8 2 and *3 tied to plate. Pt Applied through plate coupling resistor of 250000 ohms.

of D. C. on A -C filament types, decrease stated grid volts by ;,i (approx.) of filament voltage. a Grids 81 and 82 connected together. Grid *3 tied to plate. *For grid of following tube.
//Requires different socket from small 7 -pin.

RECTIFIERS
5Z3 RECTIFIER

MEDIUM 4 -PIN FIG. 2 sr x 21160 FILAMENT 5.0 3.0 - - Maximum A -C Voltage per Plate.___ 500 Volts, RMS
Maximum D -C Output Current__ 250 Milliamperes 5Z3

1223
HALF -WAVE
RECTIFIER

SMALL 4 -PIN FIG22. 41' X ITV HEATER 12.6 0.3 - - Maximum A -C Plate Voltage 250 Volts, RMS
Maximum D -C Output Current_ 60 Milliamperes 1223

25Z5 RECTIFIER -
DOUBLER

SMALL 6 -PIN FIG. 5 4 x IA'r HEATER 25.0 0.3 - - _ 125 Volts, RMSMaximum A -C Voltage per Plate.__ 125
Maximum D -C Output Current__ Milliamperes 25Z5

1-V0
HALF -WAVE
RECTIFIER SMALL 4 -PIN FIG. 22 4i' x 111)x' HEATER 6.3 0.3 - - Maximum A -C Plate Voltage 350 Volts, RMS

Maximum D -C Output Current__ 50 Milliamperes 11-1/0

80 FULL -WAVE
RECTIFIER

MEDIUM 4 -PIN FIG. 2 41-1 " x 1111 ' FILAMENT 5.0 2.0 - - A -C Voltage per Plate (Volts RMS).. 350 400 550 The 550 volt rating applies to filter circuits having an
D -C Output Current (Maximum MA.) 125 110 135 input choke of at least 20 henries. 80'8181HALF -WAVE

RE CT
MEDIUM 4 -PIN FIG. 3 x '6r47-6- FILAMENT 7.5 1.25 - - Maximum A -C Plate Voltage

Maximum D -C Output Current__
700 Volts, RMS
85 Milliamperes '

82 FULL -WAVESRECTIFIER-MEDIUM 4 -PIN FIG.2 41-1" x 11-r FILAMENT 2.5 3.0
Maximum A -C Voltage per Plate._...500 Volts, RMS Maximum Peak Inverse Voltage.__.1400 Volts
Maximum D -C Output Current 125 Milliamperes Maximum Peak Plate Current 400 Milliamperes 82

83 RECTIFIER
FULL-WAVEP MEDIUM 4 -PIN FIG. 2 51' x 2-2e FILAMENT 5.0 3.0 - - Maximum A -C Voltage per Plate._...500 Volts, RMS Maximum Peak Inverse Voltage.__.1400 Volts

Maximum D -C Output Current 250 Milliamperes Maximum Peak Plate Current 800 Milliamperes 83

84
c..t. 624

FULL -WAVERECTIFIERMaximumSMALL 6 -PIN FIG. 23 41' x IA" HEATER 6.3 0.S - - Maximum A -C Voltage per Plate 350 Volts, RMS
D -C Output Current 50 Milliamperes

84
also CZ/

-Mercury Vapor Type. ° Interchangeable with Type 1.

TUBE SYMBOLS AND BOTTOM VIEWS OF SOCKET CONNECTIONS

FIG.I FIG.2

FIG.8

'GRID Nei -METAL TOP CAP

FIG. 14

AGR1D-METAL TOP CAP

FIG.9

FIG.I5

FIG.3
e -GRID METAL TOP CAP

FIG.4

FIG. I5A
CATHODE

GRID
(TRIODE -2)

GRID
0Rocc-I)

e. GRID -METAL TOP CAP

FIG.4A

FIG.10

FIG.I 8
GRID

(TRIODE -2

PLATE

PLATE PLATE
(TRI00E-2

CialoaC-21 (TRIODE -I)

FIG.5
SUP-
PFtESSCR

4. GRID -METAL TOP CAP

FIG. II
GRID

(TRIODE -2

PLATE
(TRIODE -2

CATHODE

PLATE -

GRID(TRiCDE-0 -METAL TOP CAP.'

FIG.I9
GRID

TRIODE -I)

PLATE
TRIODE -I) PLATE

GRID
N52

FIG.6

TRIODE
PLATE

FIG.12
GRID Ns 2

GRIDS
.1493 A Ne5

GRID

'GRID 534 -METAL TOP CAP

FIG.20
GRID
NAI

GRID N!4 -METAL TOP CAP

FIG. 26

GROS
513 1N2S

PENTODE
SCREEN

PENTODE
PLATE

'PENTODE GRID -METAL TOP CAP

FIG.27

MCC PLATE FIG7

431,CATH
ODE

HEATER Tik

GRID -METAL TOP CAP

FIG.I3

'-GRID-METAL TOP CAP

FIG. 21
TRIODE PLATE

TRIODE
CAS

FIG.22 FIG. 23 FIG. 24 F I G.2 5
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METAL TUBE CHARACTERISTICS

I. - THE TABLE BELOW CONTAINS THE OPERATING CHARACTERISTICS OF THE

MORE POPULAR METAL TUBES, WHICH ARE EQUIPPED WITH THE "OCTAL" BASE (8 -

PRONG BASE). IN THIS TABLE, THE LETTERS APPEARING TO 7HE RIGHT OF THE

TUBE NUMBER IN THE TUBE TYPE COLUMN DO NOT APPEAR ON THE TUBE ITSELF

AS A PART OF THE NUMBER BUT IN THIS PARTICULAR TABLE, THESE LETTERS IN-

DICATE THE MANUFACTURER OF THE TUBE IN THE FOLLOWING MANNER:

Fig. 1
A Group Of Popular Metal Tubes.

CHARACTERISTIC TABLE OF METAL TUBES.

Fd. °r Max. Max.rid
'

Mm- Out -

TUBE TYPE
Heater Pl. Cath. Plate Amp.

Factor
Plate
Load Put Equiv.

Typos
No. of
Pine Function

V. V. Neg. Cond. Watt(
V. A.

6A8 RK.... ....... .............. 6.3 0.3 250 100 3.0 4.014 300M. 520 6A7 8 Pent. Converter
6A8 A 6.3 0.3 250 100 3.0 2.6 12.8 GA7 8 Pent. Converter
6A8 TNS. 6.3 0.3 250 100 3.0 3.5 ._. .. 360M 6A7 7 Pent. Converter
6C5 RATNKS 8.3 0.3 250 8.0 8.0 76 6 Triode Amply.
6D5 RATNKS. 6.3 0.7 275 40 31 2,250 2,100 4.7 7,200 1.4 45 6 Triode Amp., Class A
6D5NKA 6.3 0.7 300 50 23 -5,300 5.0 45 8 Triode Amp., Class AB
6F6 RKS 6.3 0.7 250 250 16.534 100M 2.300 200 7,000 3.0 42 7 Pentale Output, Class A
6F6 TAN 6.3 0.7 250 250 16.5 34 40.5 100M 2,200 220 7,000 3.0 42 7 Pentode Output, Clam A
6F6 KS 6.3 0.7 250 20.031 31 2,600 2,700 7.0 4.000 .85 42 7 Tri,xle Output, Clam A
6F6 K 6.3 0.7 250 250 26.0 17 19.5 .. , . 10,000 19.0 42 7 Pentode Output, Clans Ali
6F6 K . ..... ____. .... _ ... _. 6.3 0.7 350 38.0 22.5 . 6,000 18.0 42 7 Triode Output, Clam Ali
6H6 RATNKS._ 6.3 0.3 100 Direct Current 2 Ma. (max.) none 7 Duodiode Detector
6J7 RTKANS 8.3 0.3 250 100 3.0 2.0 2.5 1.5 meg. -I- 1,2251,500+ 6C6 7 Pentode Det.-Amp.(Non-var. Mu )

9K7 RTANKS..... 6.3 0.3 250 100 3.0 7.0 8.7 800M 1.450 1,160 6136 7 Var. Mu. Amplifier
6L7 RNKS 6.3 0.3 250 130 6.0 3.5 . ... 2.0 meg. + 325 none 7 Pentagrid Mixer -Amplifier
6L7 -G A 6.3 0.3 250 100 3.0 5.3 800M 1, IC* none 7 Pentagrid Mixer -Amplifier
524 RKNTS..._ 5.0 2.0 400 125 5Z3 5 Full -wave -H. -V. Amplifier

. Max
43 -MG T 25.0 0.3 135 135 20 34 41 35.000 2,300 80 4.000 2.0' 43 7 AC -DC Power Amp. Pentode
6F5 NATKS 6.3 0.3 250 2. 0.9 0.9 66,000 1,500 100 none 5 High -Mu. Triode
2525 -MG T 25.0 0.3 125 .100 2525 7 Full -Wave Rectifier
50A2 -MG T 50 V total drop; 0.3 A.; none 4 flallust tube
50112 -MG T 50 V total drop; 0.3-A.; none 4 Banda( tube

(OVER)



R = RCA AND RAYTHEON; K = KEN-RAD; A = ARCTURUS; T = TRIAD; N = NA-

TIONAL UNION; S = SYLVANIA. THESE LETTERS APPEARING AFTER THETUBE TYPES

ABOVE MEAN THAT DATA WAS AVAILABLE FROM THE MAKERS ON THESE PARTICULAR

TYPES. SOME MANUFACTURERS DO NOT AS YET MAKE ALL THE TYPES AT PRESENT

AVAILABLE. ARCTURUS TUBE DESIGNATIONS ARE ALL "TERMINATED BY "G", MEAN-
ING GLASS -"METAL"; THE TRIAD TERMINATION IS "MG", MEANING METAL -GLASS.

WHERE MANUFACTURERS DIFFER SOMEWHAT IN THEIR TUBE CHARACTERISTICS, THE

TUBE IS LISTED TWICE, AS IS THE CASE WITH THE 6A8. THE POWER TUBES, 6D5
AND 6F6 APPEAR MORE THAN ONCE BECAUSE THEY ARE USED UNDER DIFFERENT OPER
ATING CONDITIONS. THE 6H6 IS EQUIVALENT TO THE TWO DIODES OF A 75,WHILE
THE 6F5 RESEMBLES THE TRIODE SECTION OF A 75. THE TRIAD 50A2 -MG AND

5062 -MG ARE BALLAST TUBES? BOTH HAVING A VOLTAGE DROP OF 50, THE FORMER

FOR USE WITH ONE TYPE No.40 PILOT LAMP AND THE LATTER FOR USE WITH TWO.

THEY ARE TO BE USED IN A.C.-D.C. SETS, IN PLACE OF THE USUAL SERIES RE-

SISTORS.

2. - THE ARRANGEMENT OF THE ELEMENTS, TOGETHER WITH THE BASE CON-

NECTIONS FOR THESE METAL TUBES, ARE ILLUSTRATED IN FIG.2.

3. - THE BASE CONNECTIONS FOR THE REMAINING SPECIAL TUBES APPEAR-

ING IN/THE TABLE ARE ILLUSTRATED IN FIG.3. IN BOTH FIGS. 2 AND 3 BASE

PRONG #1 IS GROUNDED IN ALL CASES -IN THIS MANNER GROUNDING THE METAL

SHELL OF THE TUBE.

Cep
C on neCti on

SIP ONG P

43 45P2

43
&A

5 0.-) PI

tl< GUIDO,
5Z4 6A8

41

4-
t'"

6C5 & 6D5 6F5

(Bottom View Of Base)

Fig. 2
Standard Metal Tube Bases

Fig. 3

Metal -Glass Octal -Base
Tube Connections

PRINTED IN U.S.A.
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CONTINUITY TESTS

THE PURPOSE OF THIS JOB SHEET IS TO DESCRIBE SIMPLE BUT ACCURATEME-
THODS FOR CHECKING THE CONTINUITY OF WINDINGS AND CIRCUITS, AS WELL AS THE
METHOD OF TESTING RESISTORS AND CONDENSERS WITH THE AID OF THE MOST INEX-
PENSIVE EQUIPMENT. LATER JOB SHEETS DESCRIBE MORE ELABORATE TESTS OF THIS
NATURE.

CHECKING A WINDING

I. - TO DETERMINE WHETHER OR NOT A WINDING SUCH AS USED IN AN A.F.

TRANSFORMER, R.F. TRANSFORMER, CHOKE ETC. IS COMPLETE OR NOT PROCEED AS

ILLUSTRATED IN FIG. I, THAT IS, CONNECT A 4i VOLT "C" BATTERY IN SERIES

WITH A PAIR OF TEST LEADS AND A D.C. VOLTMETER HAVING A RANGE OF 0-'10
VOLTS.

2. - TOUCH THE TWO TEST POINTS TO THE TWO TERMINALS ACROSS WHICH THE
UNDER TEST IS CONNECTED. IF THE WINDING IN QUESTION IS OPEN

CUITED AS INDICATED IN FIG. I, THEN THE VOLTMETER WILL OFFER A ZERO READ-
ING.

3. - SHOULD THE WINDING UNDER TEST BE INTACT OR COMPLETE, THEN THE
VOLTMETER WILL OFFER A READING WHICH IS APPROXIMATELY EQUAL TO THE VOLTAGE

OF THE BATTERY BEING USED. THE EXACT READING WILL DEPEND UPON THE RESIS-

TANCE OF THE WINDING THROUGH WHICH THE TEST IS BEING MADE.

CHECKING A CONDENSER

I.- THE METHOD
OF CHECKING ACONOEN-
SER SO AS TO DETER-
MINE WHETHER IT IS

SHORTED OBURNEDOUTIO
OR NOT IS ILLUSTRATED
IN FIG.2. HERE THE
SAME TESTING EQUIP-
MENT IS EMPLOYED AS
HAS ALREADY BEEN DE-
SCRIBED RELATIVE TO

FIG. I.

2.- WHEN CON-
DUCTING THIS TEST,

THE TEST POINTS ARE
CONNECTED ACROSS THE
CONDENSER TERMINALS

Fig.1
Checking A Transformer.



AND THE ACTION OF THE VOLTMETER CAREFULLY NOTED.

3. - IF THE VOLTMETER INDICATES THE VOLTAGE OF THE IT" BATTERY,
THEN THE CONDENSER IN QUESTION IS SHORTED AND SHOULD BE REPLACEnWITH

A NEW ONE.

Fig. 2
Testing A Condenser.

4. - IF THE CONDENSER IS IN GOOD

CONDITION THEN THE INSTANT THAT THE
TEST POINTS ARE CONNECTED ACROSS THE
CONDENSER TERMINALS, THE VOLTMETER NEE[
LE WILL MOVE VERY SLIGHTLY TOWARDS THE
RIGHT FROM THE ZERO MARK BUT ONLY FOR
AN INSTANT. THE NEEDLE WILL THEN IMM-
EDIATELY DROP TO THE ZERO LINE OF THE
VOLTMETER SCALE AND AT WHICH POSITION
IT WILL REMAIN AS LONG AS THE TEST
POINTS ARE HELD IN PLACE.

CHECKING RESISTORS

I. - RESISTORS WHOSE NORMAL RE-
SISTANCE VALUE IS NOT TOO HIGH CAN BE
CHECKED FOR CONTINUITY AS PER FIG. 3.

2. - IF THE RESISTOR IS OPEN CIRCUITED, 14E VOLTMETER READINGWILL
BE ZERO. IF THE RESISTOR IS IN A GOOD CONDITION, A METER READING WILL BE
OBTAINED -- THE EXACT READING DEPEND-
ING UPON THE RESISTANCE VALUE OF THE
RESISTOR UNDER TEST.

3. - FOR RESISTORS OF HIGH
OHMIC VALUE, THIS TEST ISN'T RELIABLE
IN THAT THE RESISTANCE MAY NORMALLY BE
SUFFICIENTLY GREAT SO THAT 4 VOLTS IS
NOT ABLE TO FORCE SUFFICIENT CURRENT
THROUGH THE UNIT TO OFFER A LEGIBLE
READING. AN OHMMETER RESISTOR CHECK
IS MORE DESIRABLE AND IS FULLYEXPLAU
EC IN A LATER JOB SHEET.

NOTE: WHEN PERFORMING THE CONTINUITY
TESTS AS DESCRIBED IN THIS JOB SHEET,
!T IS ADVISABLE THAT THE UNIT WHICH
IS BEING TESTED BE DISCONNECTED FROM
THE RECEIVER CIRCUITS DURING THE TIME
THAT THE TEST IS CONDUCTED. IN THIS
WAY, YOU ARE CERTAIN THAT YOU ARE NOT
TESTING THRU AN EXTERNAL CIRCUIT RATHER'THAN THROUGH THE

Fig. 3
Checking The Resistor.

UNIT ITSELF.

PRINTED IN U.S.A.
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THE RES/S7012 COLOR CODE

IT IS NOT THE GENERAL PRACTICE AMONG THE MANUFACTURERS OF RESISTORS
TO MARK THE OHMIC VALUE UPON THE UNIT. INSTEAD OF THIS,THE OUTERSURFACE
OF THE RESISTOR UNIT IS PAINTED IN A COMBINATION OF COLORS AND BY PROPERLY
INTERPRETING THIS COLORCOMBINATION,ONE CAN READILY DETERMINE THE RESIS^
TANCE VALUE OF THE UNIT.

FIO10 I SHOWS YOU THE CUSTOMARY MANNER IN WHICH FIXED RESISTORS.
ARE COLORED. AS YOU WILL OBSERVE,THE BODY OF THE RESISTOR IS PAINTED ONE
COLOR, THE END OF THE RESISTOR ANOTHER COLOR AND A THIRD COLOR IS ADDED IN
THE FORM OF A SPOT OR BAND AT THE CENTER OF THE BODY.

- THE BODY COLOR OF THE RESIS-
TOR INDICATES THE FIRST SIGNIFICANTFIG-.
URE,THE END COLOR DESIGNATES THE SECOND
SIGNIFICAN7 FIGURE AND THE SPOT OR BAND
COLOR DESIGNATES THE THIRD SIGNIFICANT
FIGURE OF THE UNIT'S OHMIC VALUE

3. ^ THE FOLLOWING TABLE EXPLAINS
Fig. 1 THE NUMERICAL VALUE FOR THE RESPECTIVE

A Color -Coded Resistor. COLORS.

BODY COLOR END COLOR SPOT OR BAND COLOR
BROWN BLACK 0 BLACK 0
RED 2 BROWN I BROWN 0
ORANGE 3 RED 2 RED 00.
YELLOW 4 ORANGE 3 ORANGE 000.
GREEN 5 YELLOW 4 YELLOW 0000.
BLUE 6 GREEN 5 GREEN 00000.
VIOLET 7 BLUE 6 BLUE.. .. 000000.
GRAY 8 VIOLET 7
WHITE 9 GRAY 8
BLACK 0 WHITE 9

EXAMPLE: A FIXED RESISTOR HAS A RED BODY COLOR,A BLACK END COLOR
AND A GREEN SPOT ON ITS BODY. WHAT IS THE RESISTANCE IN OHMS OF THIS UNIT?

ANSWER: BODY COLOR OF RED DESIGNATES A FIRST SIGNIFICANT FIGUREOF
2; END COLOR OF SLACK DESIGNATES A SECOND SIGNIFICANT FIGURE OF 0,BRING-.
ING THE VALUE SO FAR TO 20; GREEN SPOT ON BODY DESIGNATES A THIRD SIGNI-'
FICANT FIGURE OF 00000; THE RESISTANCE OF THIS PARTICULAR UNIT IS THERE"'
FORE 2,000,000 OHMS OR 2 MEGOHMS.
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THE CONDENSER. COLOR CODE

SOME MANUFACTURERS OF FIXED MICA CONDENSERS EMPLOY A COLOR CODEFOR DESIG'1ATING THE CAPACITIVE VALUE OF THEIR UNITS. IN SUCH CASES, THREE
DOTS ARE PLACED ON THE TRADEMARK SIDE AND EACH OF A DIFFERENT COLOR AS ILL
USTRATED IN Fic.I.

SHOWN
I. - To INTERPRET THE CODE, THE CONDENSER IS HELD IN THE POSITION

IN FIG.I AND THE DOTS ARE READ FROM THE LEFT TOWARDS THE RIGHT. THE
FIRST DOT REPRESENTS THE FIRST FIGURE OF THE
CONDENSER CAPACITY, THE SECOND DOT REPRESENTS
THE SECOND FIGURE OF THE CONDENSER CAPACITY
AND THE THIRD DOT REPRESENTS THE NUMBER OF
ZEROS FOLLOWING THE FIRST TWO FIGURES.0

cp

ro

Green-

Red

Mica
Con d.7

ea, 16 ct r

"AWL 1PNWit.), bAn
ian

Fig. 1
Condenser Code Marks.

2. - THE COLOR CODE AS USED WITH THIS
SYSTEM APPEARS IN THE TABLE OF FIG.2 AND WHEN
INTERPRETED,THE CONDENSER CAPACITY IS EXPRESSED
IN MICROMICROFARADS.

3. - WITH REFERENCE TO BOTH FIGS. I AND
2 OF THIS JOB SHEET,THE CAPACITIVE VALUE OF THE

CONDENSER SHOWN IN FIG.I WORKS OUT AS FOLLOWS: THE RED DOT INDICATES A
CAPACITIVE VALUE WHOSE FIRST DIGIT IS 2; THE GREEN POT INDICATES A SECONDDIGIT OF THIS VALUE AS BEING5 AND THE BROWN DOT INDICATES THAT ONE ZERO
FOLLOWS THE SECOND DIGIT. THUS THE CAPACITIVE VALUE OF THIS CONDENSER IS250 MMFD. OR .00025 MFD.

BLACK 0

BROWN

RED
2

ORANGE-
3

YELLOW- 4

GREEN

BLUE

VIOLET

GRAY

WHITE

5

6

7

8

9

Fig. 2
Color Code Table.

4. - As ANOTHER EXAMPLE LET US CONSIDER A CONDENSER ON WHICH APPEARA GREEN DOT, A BLACK DOT, AND A BROWN DOT READING FROM LEFT TO RIGHT. INTHIS CASE, THE GREEN DOT INDICATES A FIRST DIGIT 5; THE BLACK DOTINDICAT"-Es A SECOND DIGIT OF 0; AND THE BROWN DOT INDICATES THAT ONE ZERO FOLLOWSTHE SECOND DIGIT. THEREFOREr THE CAPACITIVE VALUE OF THE CONDENSER INTHIS CASE WILL BE 500 MMFD. OR .0005 MFD.

PRINTED IN U.S.A.
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IDENTIFYING POWER TRANSFORMER TERMINALS

As A GENERAL RULE THE TERMINALS OF POWER TRANSFORMERS ARE NOT MARK-
ED BY THE MANUFACTURER FOR IDENTIFICATION PURPOSES. IN SUCH CASES, THE

METHOD AS DESCRIBED IN THIS JOBSHEET CAN BE EMPLOYED SO THAT ONE CAN

ASCERTAIN DEFINITELY WHICH OF THE TRANSFORMER WINDINGS ARE CONNECTED TO

THE VARIOUS TERMINALS.

- FIRST CONNECT A 110 VOLT -25 WATT INCANDESCENT LAMP IN SERIES

Ito V. A.C.

D.C.

t
Yelbriettx

0

g
o 350"

e'soy

110

110

0

Trans former

'Ii

(7_5
Lamp

Fig. 1
Testing The Transformer.

ING ARE OBTAINED. FOR INSTANCE, IF THE

700 VOLTS ACROSS ITS EXTREMETIES, THEN
WILL BE OBTAINED WHEN CONNECTED ACROSS
A READING OF ONE-HALF THIS AMOUNT WILL

WITH THE 110 VOLT LIGHTING CIRCUIT
AND A PAIR OF TEST POINTS AS SHOWN
IN THE ACCOMPANYING ILLUSTRATION.

NATURALLY, IF A 220 VOLT TRANSFORM
ER IS INVOLVED, A 220 VOLT LAMP

AND CIRCUIT WOULD BE USED.

TEST

IOUS

PAIR
VERY

2. - WITH THE LAMP CIRCUIT
POINTS,TEST BETWEEN THE VAR -

TERMINALS UNTIL YOU LOCATE A

WHICH CAUSE THE LAMP TO BURN

DIM. THESE TERMINALS HAVE THE
PRIMARY WINDING CONNECTED TO THEM.

3. - CONNECT THE LAMP CIRCUIT
ACROSS THESE PRIMARY TERMINALS AND
WITH AN A.C. VOLTMETER OF SUITABLE
RANGE TEST BETWEEN THE REMAINING

TERMINALS UNTIL FEADINGS CORRES-
PONDING TO THE HIGH VOLTAGE WIND -
HIGH VOLTAGE WINCING IS RATED FOR
A VOLTMETER READING OF THIS VALUE
THESE TWO CORRESPONDING TERMINALS.
BE OBTAINED BETWEEN EACH END TERM-

INAL OF THIS WINDING AND ITS CENTER TAP.

4. - USING THE LOW RANGE A.C. VOLTMETER SCALE,CONTINUE TESTING FOR
THE TERMINALS OF THE LOW VOLTAGE WINDINGS,AGAIN REMEMBERING THAT BETWEEN
THE CENTER TAP OF ANY OF THESE WINDINGS AND EITHER END TERMINAL,THE READ-
ING WILL BE ONE-HALF THAT OBTAINED ACROSS THE TWO ENDS CF THE SAME WIND-

ING. ALSO MAKE IT A PRACTICE TO CONSIDER THE TRANSFORMER CORE AS A TERM-
INAL WHILE TESTING.

5. - IF THE PRIMARY WINDING IS DESIGNED FOR HIGH AND LOW LINE VOL-
TAGE, THE LAMP WILL BURN DIM WHEN ONE TEST POINT IS HELD IN CONTACT WITH

ONE END OF THE PRIMARY AND WITH THE OTHER TEST POINT IN CONTACT WITH EITH

ER OF THE TWO REMAINING PRIMARY TERMINALS.
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APPLICATION OF A LINE VOLTAGE REGULATOR,

IN SOME LOCALITIES IN WHICH A.C. RECEIVERS ARE OPERATED,THE LINE

VOLTAGE VARIES TO SUCH AN EXTENT THAT THE VOLTAGE AT TIMES BECOMES SUFFI2
IENTLY GREAT TO BURN OUT THE RECEIVER TUBES OR ELSE DAMAGE THE POWER PACK.

I. - TO REMEDY
SUCH A CONDITION ALINE
VOLTAGE REGULATOR CAN

BE CONNECTED IN SERIES
WITH THE A.C. LINE AND
THE PRIMARY WINDING OF
THE RECEIVER'S POWER
TRANSFORMER AS SHOWN IN
FIG. I.

2. Two POPULAR
LINE VOLTAGEREGULATOR8
ARE SHOWN IN FIG.2.THE
ONE AT THE LEFT IS A

"CLAROSTAT" AND CON-
SISTS OF A PERFORATED
METAL CONTAINER IN WHICH
DESIGN IS SUCH THAT IT CAN

Voltage
regulator

A.C.

"Dwilch

411.

Power Trans f.

FilEe.r Circuit

ToLQ¢ctif
¢r

E5+

Fig. 1
Installation Of Voltage Regulator In

Circuit.
A SPECIAL RESISTANCE ELEMENT IS CONTAINED. ITS

BE INSERTED INTO AN ORDINARY SCREW TYPE PLUG
OR CONVENIENCE OUTLET OF THE LIGHTING CIRCUIT. THE PLUG WHICH IS ATTACHED
TO THE RECEIVER'S POWER CORD IS THEN INSERTED IN THE TWO HOLES PROVIDED
FOR THIS PURPOSE ON THE REGULATOR.

3. - THE TUBE TYPE REGULATOR (IIAMPERITEB) ALSO SHOWN IN FIG4,2 CAN

BE MOUNTED AT ANY CONVENIENT POINT

Fig. 2
Typical Voltage Regulators.

IN THE RECEIVER CABINET SO THAT THE
UNIT WILL BE IN SERIES WITH THEA.C.
LINE AND THE RECEIVER.

4. - FOR 110 VOLT RECEIVERS
THESE REGULATORS WILL MAINTAIN THE
RECEIVER VOLTAGE VERY NEARLY CONS
STANT EVEN THOUGH THE LINE VOL-
TAGE MAY VARY BETWEEN 95 AND 140

VOLTS. WHEN ORDERING SUCH A REGU-

LATOR FROM A DEALER, IT. IS IMPORTANT
TO SPECIFY THE VOLTAGE AND POWER
CONSUMPTION RATING OF THE RECEIVER.

5. - WHEN PURCHASING A REGU-
LATOR REPLACEMENT ALWAYS SPECIFY

THE NAME AND MODEL OF RECEIVER.

PRINTED IN
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COMMON TROUBLES IN BROADCAST
SUPERHETERODYNE RECE/VERS

IN THIS JOBSHEET ONLY THE MORE COMMON TROUBLES PECULIAR TO SUPER"
HETERODYNES ARE CONSIDERED. GENERAL CIRCUIT TROUBLES SUCH AS DEFECTIVE
TUBES, RESISTORS, CONDENSERS ETC. WHICH MAY OCCUR IN ANY RECEIVER RE-

GARDLESS IF IT BE OF THE T.R.F. OR SUPERHETERODYNE TYPE ARE NOT TREATED

HERE.

WEAK SIGNALS THROUGHOUT TUNING RANGE

I. - IMPROPER ADJUSTMENT OF I.F., OSCILLATOR, MIXER OR RFTRIMM^
ERB OR A DEFECT IN ANYONE OF THESE UNITS.

24 " DEFECTIVE ANTENNA OR GROUND SYSTEM*

3. " DEFECTIVE R. F. , MIXER, OSCILLATOR, OR I  F TRANSFORMER.

4. .. DEFECTIVE A.V.C. SYSTEM.

5. POOR OSCILLATOR TUBE, OR CIRCUIT CONDITION IS SUCH THAT
LOW OSCILLATOR OUTPUT IS FURNISHED*

WEAK SIGNALS OVER A PART OF TUNING RANGE

I. - IMPROPER ALIGNMENT OF ReFelMIXER, AND OSCILLATOR TRIMMERS
OVER THAT PART OF THE BAND WHERE THE RECEIVER AFFORDS Lowou
PUT

2.  POOR OSCILLATOR TUBE.

3 DEFECTIVE COUPLING BETWEEN OSCILLATOR AND
MIXER TUBES.

4. - WRONG VOLTAGE SUPPLIED TO OSCILLATOR.

5. UNSATISFACTORY ANTENNA SYSTEM.

RECEIVER INOPERATIVE OVER A PORTION OF DIAL

- POOR OSCILLATOR TUBE.

2.  OSCILLATOR TUBE BEING OPERATED WITH WRONG VOLTAGES APPLIED

TO IT

3.  HIGH RESISTANCE IN TUNED CIRCUITS OF OSCILLATOR OR MIXER TUBE.
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4,  R.F., MIXER, OR OSCILLATOR TRIMMERS NOT PROPERLY ADJUSTED.

5, DEFECTIVE OSCILLATOR COIL.

6. DEFECTIVE COUPLING BETWEEN OSCILLATOR AND MIXER.

7. - LEAK OR SHORT CIRCUIT BETWEEN TUNING CONDENSER PLATES AT CER-
TAIN POINTS OF THEIR TRAVEL.

DEAD RECEIVER

I. - DEFECTIVE OSCILLATOR TUBE.

2. DEFECTIVE OSCILLATOR CIRCUIT OR COMPONENT THEREOF, SUCH AS
THE COIL, CONDENSERS, ETC.

3. DEFECTIVE A.V.C. SYSTEM.

4. ALIGNMENT OF TUNING CIRCUITS COMPLETELY DISTURBED.

DEFECT IN R.F. OR MIXER CIRCUIT (SAME AS COMMON TO T.R.F.
RECEIVERS).

6. DEFECT IN I.F. CHANNEL AS SHORTED TRIMMER CONDENSERSIOPEN OR
SHORTED I.F. TRANSFORMER WINDINGS, ETC.

7. DEFECT IN SECOND DETECTOR CIRCUIT OR A.F. CHANNEL.

8. ANY OTHER DEFECT COMMON TO BOTH T.R.F. AND SUPERHETERODYNES
SUCH AS DEFECTIVE POWER PACK, OPEN FEEDER CIRCUITS, GROUNDED
CIRCUITS ETC.

HETERODYNE WHISTLE AS EACH STATION IS TUNED IN

I. AN OSCILLATORY CONDITION IN THE R.F., I.F.1OR MIXER TUBECIR-
CUITS.

2. INCORRECT LOCATION OF CONTROL GRID OR PLATE LEADS IN R.F.
MIXER, OR I.F. CIRCUITS.

3. - OPEN BYPASS CONDENSERS IN A.V.C. VOLTAGE FEED CIRCUITS.

4. - SHORTED GRID FILTER RESISTORS IN R.F. MIXER, AND I.F. CIR-
CUITS.

5. OPEN CONDENSERS IN R.F., MIXER, I.F. OR SECOND DETECTOR CIR
CU ITS.

6. SHIELDS NOT PROPERLY GROUNDED.

WHISTLE OR GROWL BACKGROUND TO ALL STATIONS

- OSCILLATORY CONDITION IN I.F. OR A.F. AMPLIFIER.
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2. IMPROPER OPERATION OF OSCILLATOR CIRCUIT.

3. EXCESSIVE RESISTANCE IN GRID CIRCUITS.

4. IMPERFECT BIAS RESISTORS.

5. IMPERFECT BYPASS CONDENSERS ACROSS BIAS ANC GRID FILTER RED

SISTORS.

WHISTLE WHEN TUNING IN CERTAIN STATIONS ONLY

I. - INSUFFICIENT SELECTIVITY IN TUNING CIRCUITS

MIXER TUBE.

2. IMPROPER ALIGNMENT OF I.F. TUNING CIRCUITS.

3.  TRIMMERS OF P.F.IOSCILLATOR, AND MIXER CIRCUITS NOT PROPERLY

ADJUSTdD FOR THAT PARTICULAR SECTION OF THE BAND.

4.  EXCESSIVE SIGNAL STRENGTH OF INTERFERING STATION PRECEDING

THE MIXER CIRCUIT.

5. UNDESIRED COUPLING BETWEEN ANTENNA OR GROUND LEADS AND SECOND

DETECTOR CIRCUIT.

6.  POOR SHIELDING.

REPEAT POINTS (STATION RECEIVED AT MORE THAN ONE POINT ON DIAL)

I. OSCILLATOR TRIMMER ADJUSTMENT NOT CORRECT.

PRECEDING THE

2, R.F. TUNING CONDENSER TRIMMER ADJUSTMENT NOT CORRECT.

3.  EXCESSIVE PICK -.UP FROM STATION.

4. MIXER CIRCUIT TRIMMER NOT PROPERLY ADJUSTED.

5, INCORRECT LOCATION OF AERIAL LEADS.

6, IMPERFECT SHIELDING.

7, 4 EXCESSIVE CONTROL GRID BIAS ON R.F. AND MIXER TUBES.

DISTORTION ALTHOUGH ALL CIRCUIT CONSTANTS ARE NORMAL

I, R.F. MIXER OR OSCILLATOR CIRCUITS NOT PROPERLY ALIGNED.

2. I.F. TRIMMERS OUT OF ALIGNMENT.

3. "" OVERLOADING OF TUBES.

4. . EXCESSIVE CONTROL GRID BIAS WHEN RECEIVER IS OPERATED AT

LOW VOLUME.
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5. IMPROPERLY DESIGNED OR OPERATING A.V.C. SYSTEM

6. DEFECTIVE 'CUBE OR TUBES.

7. DEFECTIVE TRANSFORMER IN R.F. MIXER, OR OSCILLATOR CIRCUIT.

8, EXCESSIVELY SHARP TUNING.

9. INSUFFICIENT STRENGTH OF HETERODYNING SIGNAL.

FREQUENT NEED FOR RETUNING

THIS CONDITION IS GENERALLY DUE TO OSCILLATOR FREQUENCY DRIFT AND
WHICH MEANS THAT THE OSCILLATOR OUTPUT CHANGES AFTER THE RECEIVER HAS
BEEN IN USE FOR A WHILE ALTHOUGH THE OPERATOR HAS MADE NO CHANGE IN THE
SETTING OF THE TUNING DIAL. MOST PROBABLE CAUSES FOR THIS TROUBLE ARE:

I. IMPERFECT MOUNTING OF TUNING CONDENSER OR SLIPPING TUNING CON
DENSER DRIVE IN WHICH CASE TOO MUCH PLAY MAY CAUSE A SLIGHT
SHIFT IN THE SETTING OF THE TUNING CONDENSER BECAUSE OF THE
VIBRATIONS CREATED BY OPERATION OF THE SPEAKER IN THE SAME CAB
INET.

2. IMPERFECT MOUNTING OF OSCILLATOR COILS OR IMPERFECT COUPLING
BETWEEN OSCILLATOR AND MIXER CIRCUIT.

3. FLUSTRATIONS IN THE APPLIED OPERATING VOLTAGE.

4. IMPERFECT GROUND CONNECTION TO TUNING CONDENSER ROTOR OF THE
OSCILLATOR.

5. IF SHIELD IS USED ON OSCILLATOR COIL, IT MAY NOT BE GROUNDED
PROPERLY.

6. DEFECTIVE RESISTOR IN OSCILLATOR CIRCUIT,ESPECIALLY IN THE
GRID CIRCUIT. ANY VARIATION IN RESISTANCE DURING THE COURSE OF
OPERATION WILL PRODUCE A CHANGE IN THE FREQUENCY OUTPUT OF
THE OSCILLATOR.

7. DEFECTIVE (LEAKY) BYPASS CONDENSERS CONNECTED ACROSS THE VAR-
IOUS RESISTORS WHICH ARE RELATED TO THE OSCILLATOR CIRCUIT.

INTERFERING SIGNAL APPEARS AFTER RECEIVER HAS BEEN IN OPERATION
FOR SOME TIME AND DISAPPEARS IF SHUT OFF FOR AWHILE AND THEN AGAIN PLACED
IN OPERATION.

SAME TROUBLES AS LISTED UNDER THE HEADING FREQUENT NEED FOR RETUN-
ING.

PRINTED IN U.B.A.
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OUTPUT METER., CONNECTIONS

WHEN ALIGNING THE TUNED CIRCUITS OF RECEIVERS AS WELL AS WHEN CON
DUCTING OTHER TESTS IN WHICH THE
PUT METERS ARE USED EXTENSIVELY.
IS TO FAMILIARIZE YOU WITH THE
PROPER METHODS OF CONNECTING
THE OUTPUT METER TO RECEIVERS
EMPLOYING VARIOUS TYPES OF OUT
PUT CIRCUITS.

SINGLE TUBE OUTPUT

I. IN FIGI YOU ARE
SHOWN THE PROPER METHOD OF

CONNECTING THE OUTPUT METER TO
A RECEIVER WHICH IS EQUIPPED
WITH AN OUTPUT STAGE EMPLOYING
A SINGLE POWER TUBE AND WHEREA
DYNAMIC SPEAKER IS USED.

OUTPUT OF THE SET IS TO BE CHECKED,OUT''.
THE PURPOSE OF THIS JOB8HEET,THEREFORE,

Fig.1
Meter Connection For Single Tube Output.

2. - THE OUTPUT METER IN
THIS CASE IS CONNECTED BETWEEN THE PLATE TERMINAL OF THE POWER TUBE'S
SOCKET AND THE CHASSIS. A CONDENSER HAVING A CAPACITY FROM el MFD.TO 2
MFD. IS CONNECTED IN SERIES WITH THE OUTPUT METER IN ORDER TO PREVENT ANY
DIRECT CURRENT FROM FLOWING THROUGH THE METER, IN THIS WAY ONLY THE ALr
TERNATINP COMPONENT OF THE SIGNAL VOLTAGE IS PERMITTED TO ACT UPON THE
METER. IN MOST COMMERCIAL OUTFUT METERS, THIS SERIES CONDENSER IS ALREADY
INCLUDED IN THE UNIT.

3. - To FASCILITATE THE
METER CONNECTION TO THE PLATE
CIRCUIT OF THE POWER TUBE, THE
PLATE CIRCUIT CONNECTION CAN
BE MADE AT THE PROPER TERMINAL
OF THE RECEIVER'S OUTPUTTRANe^
FORMER WHEN CONVENIENT,OR ELSE
THE POWER TUBE CAN BE REMOVED
FROM ITS SOCKET1AN ADAPrERCLIP
SLIPPED OVER ITS PLATE PRONG
AND AFTER WHICH THE TUBE CAN BE
RE-INSERTED IN ITS SOCKET.

PUSH-PULL OUTPUT

I. " ON RECEIVERS WHICH
EMPLOY A PUSH-PULL OUTPUT CIR...

Fig. 2
Meter Connection For Push -Pull Output.



CUIT, THE OUTPUT METER SHOULD BE CONNECTED BETWEEN THE CHASSIS AND THE
PLATE TERMINAL OF EITHER ONE OF THE TWO POWER TUBES. IN THIS CASE ALSO,
A CONDENSER SHOULD BE INSERTED IN SERIES WITH THE OUTPUT METER.

2. - ALTHOUGH IT IS POSSIBLE TO CONNECT THE OUTPUT METER DIRECTLY
ACROSS THE PLATES OF THE TWO
POWER TUBES THROUGH THE SERIES

Poway (caber Output C.,4
CONDENSER, YET THIS ARRANGEMENT-1

17-* t.
WILL NOT PROVIDE METER DEFLE0°

'Saries Man9 ar1G
SpCaLW TIONS AS GREAT AS WILL THE CONN, co, -,a

i

ECTIONS ILLUSTRATED IN FIG.2.

OUTPUT FOR MAGNETIC SPEAKER

4Output meter - - Ouip.1

B+
Choker I. - IF A MAGNETIC SPEAKER

IS BEING USED WITH A RECEIVER
AND THE CIRCUIT ARRANGEMENT IS

SUCH AS ILLUSTRATED IN FIG.3,
THEN THE OUTPUT METER CONNECTION

Fig. 3 AS ALSO SHOWN IN THIS SAME NA --
Meter Connection When Using Magnetic GRAM CAN BE USED.

Speaker.

EMERGENCY REPAIR OF A.F. TRANSFORMER

IN RECEIVERS WHERE AN A.F. TRANSFORMER IS USED A8 A MEANS OF COUP-
LING BETWEEN THE A.F. STAGES, AS ILLUSTRATED IN FIG. 4, ONE OF THE WIND-
INGS SOMETIMES BECOMES OPEN CIRCUITED AFTER THE UNIT HAS BEEN IN SERVICE.
IN THE EVENT THAT A NEW TRANSFORMER CANNOT BE OBTAINED READILY,AN EMER-
GENCY REPAIR CAN BE MADE IN THE FOLLOWING MANNER:

I. - IF THE PRIMARY WINDING IS OPEN CIRCUITED,
THEN CONNECT A 25,000 OHM RESISTOR ACROSS THE PRI-
MARY TERMINALS OF THE TRANSFORMER AND CONNECT A

.05 MFD. CONDENSER BETWEEN THE PLATE (P) AND THE GRID
(G) TERMINAL OF THE TRANSFORMER AS SHOWN IN THE UPPER
ILLUSTRATION OF FIG.4.

2. - SHOULD THE SECONDARY WINDING BE OPEN CIR-
CUITED, THEN CONNECT A 75,000 OHM RESISTOR ACROSS
THE SECONDARY TERMINALS OF THE TRANSFORMER AND AN
.05 MFD. CONDENSER BETWEEN THE PLATE AND GRID TERM-
INALS OF THE TRANSFORMER AS SHOWN IN THE LOWER ILLUA
TRATION OF FIG.4.

Fig. 4
The Connections.

3. - IF EITHER OF THESE TWO WINDINGS IS DEFECTIVE TO THE EXTENT OF
BEING NOISY (CAUSING FRYING AND CRACKLING SOUNDS) THEN IT IS BEST TO NA
CONNECT THAT WINDING FROM THE CIRCUIT ENTIRELY AND USE THE PROPER RESIS-
TOR IN ITS PLACE.

PRINTED IN U.S.A.
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TABLE OF INTERMEDIATE FREQUENCIES

MODEL K  C
All KISS

MODEL KpC,
CS6INS1A . INK.

MODEL K
$$$$$ /MON

C.

37-50-52-54 456 All 4.4.12 175 Model. - U-1 up 175

61.1.110 'ALVIN NIS. CO.
Rnigh. 118 ATC 175 00.0117 12110 COOP.

1-8-910 175
6 tube 175 120-121-122-123-124 175 Dual 6 - Twin 8 252
7 tube 175
P 175

124-1-125-126-126-1-12? 175
127-1-128-131 . . .. 175

44-55-66.77-77A 456

P9541 175
P9616 . 175

148-154-156-156-159 456
163-166-167-165_172 456

IC CO.

29850 177.5 173-173-5-174 454 164 -M65 -n68 370

19831 177.5 All Others 181.5 880-6802-065 415

12 ..... 177.5 141-043-.49 460

P9660 . 177.5 0E100 APPLIASCI CORP. All Othe.. 175

P9640 177.5
195015 856

32 Volt DC Super 110 Volt IIIIMAL OOOOOOOOO STILITIIS
59511 456

AC Sup.r . . ..... . . 178
700-701-401-901-902-1101 . . 262

19515 456 OILSO 14010 541-502-.03 . . . . ..... 455
T9531 466
rosin 456 3026 175

49501 456

19571 456
14 VALI

281 535
19631 456
P9610 485

AC746-74 - PAN -62 175
PLO 115

All Othei. 175

6034 130
58P -63-91-81P 455

....... ILIC.

....... IINT 551 5875-59-61-555 456 340 180

137 125 570-630 456 All Othello 175

91-919-91C 262.5
81-155-246-266 262.5 10 014. CO., LTD.
655-636-756-7569 262.5
1650-5250 264 62-72-92 115 612 456

217-427-667-2170 264 411 0%hery 175 All 0ther. 175

427D -667D-275-387 264
4270-424-425-665 164

ILIC. SISIIICI LAS., IOC.
105. .4 14101641 [[10307-0119111 CO.

534 . . . . . . 480 1020A -1030A 115
2604-2601, 125

480-708-008-711 472.5 513-5401 262
44-49-194-440-560 456

8084 472.5 560-651-510-263 265
565-195-65-50-75 456

03 Converter 1000 540-549-600-602 265
116-370-400 456

All Other Model. 130 101-502-5701 465
10 1000

622-623-634-636 565 All Othore 175

5000-5010-6101-6102 445
ALL AISSOICAN 001611 1061. 6317-6921 460 ....... MCC

6.6 R. Nal-litter All Oth.re 171 10-13-20-25-53 175

£69127...... (111110 CORP. 2126. AUTO LIT -
92-93-322-130-136

175235-236-237-530-536

175
All Model. 175 0624-0724 262 925-322143E26 175

3925-8726 175
ASSIOLA 26010 CO. 767.2-2621-352 262

1931 Super -Net. 175 L-755 50-L
362-069-5521 262

510-3314-3385 456
- 115

376-L9 125
3525-3622 262

3397-3351089-348510 456 35-30-250-300-910 172.5
33065-34C5AC-5C 456 15-77-667-679-955 172.5 SALM348541C 456
All Other. 177.5

JS -11S -C2 -14 -4C -7 -9 -AC -1 170
40-375-N-755-801 175

All Node.. 456

IT NASIO CO.
350-L7 - 851. - 3019 132
250LN-321111 MR

141111A NIS. CO.

L7 -L9-22-85-100 175 4955 415 All 9604,7m 465
26-30.10-3349 456
25049-32148-350AR 456 1110011 OS.

HIMONT 26010 6002. 31-59-71-770-5-755 456 14804,11, 11 tub. ree 485
81 105

550 . . . . . . ....... 456 All Oth... 175

625-650-660 175
670-750-1050 175 (ILA I. N. NOON
71C 175 Se. Electrical R ..... eh Lab. 59 -TO -71-1018 175
775 3/0
525-530-54 456
550 456

10121 E6.E0. ..... CTS

-69 -90

14
102-101-110
-- 58-156-158

175
45634

..... SASIO CO.

74 452.5
All Other. 175

See United American Bosch PADA 22010 A ELEC. COOP.
006660 161110 CO.

S- 140

12020112 ..... RASIO COOP. 419341295-111 125
R2106-R6I07-44102 410

0
401.0 r4e407era

170
260

40-80 175 95-118112 470 5-3 456
131-132RU-133-134-135 ....246 A SY Conmerter 680

1011 78-10-79-10-07-10-1416A 343 All Oth..r. 174
11-12-16 175 151-16201 245
3311C-17-24-25 175 All Othr 175 10202111 601P.
3904-51C8 180
3068 180

31-40 115

AC Super 71.9. -AC Super 61.9.
Stupor Cony Uni-nine . .

115
115

5 tub. Unarad16-1111.6-C1.616 132

..... 61 Sup.r 7-A4C Super 6 . . . . . 175

All Model. 175
1.I 10101

II .18 -KS -CS 175

56112225 COOP. 631 140 Kapdatte 4-9-48-9-10-C11 . . . 262.5
262.5

All Models ..... .. . . . ISO
100-102-200 175
94 450

47-PW-CD-511-12-14
A1155 445

53-541 456
JACKSON SILL

2162106 IASI°

See Traneroraer Corp. of America
..... TEL. 6 RADIO COOP.

76
. . . . 115

25-27-28-29-81
205

175
465

COLONIAL 24010 COOP.

. . .

61pD-72-74-497-360 175
53 840

Laboratory 604.1. 132 2 139 . 150
3602 175

117.5 I. 1410. CO., LIO.
ISO ..............400 58-70-72-74

456 Radiette Models 70-80-90 . . 175
55 1000

47 -A9 -355-365-365X
94-55-77 456 _20-508...........175

All Other* 175 75 452.5



MODEL K C
COLIN S. KKKKKKK COOP

godel 67 164portl 110
52 11xportl 135

1386-548W 1000
54 1525
All Other. 175

COLITIS 111810. IBC.

All Models 175

LANS 18010 CORP.

All Models 175

C. R. LINTZ, 1RC.

CIO 47
Special Short Wave Receiver 460

LINCOLN 81910 CORP.
Deluge gm -s3 480
DC-SW10 - RI 400

MODEL K. C:e

PILOT 16810 A 1111 CORP.
8-111-104C-11-28-30-41 . . 115
1010 . . . . . . . ..... 115
0146 -8164 -C162 -C165 175
C153 -C154-140 . . 175
2-152-1214-111-20-0-3 456
61 480
4 tube D C 482.5

PLAZA NOSIC ..... 110102)
711 Super -6 tube LW -7 tube

Super . . . . 175
5 tube Super 456

1111010 BAS

705 .
. 175

506-526-2108-510 262

1A0111 2111111111

L6D 115
161 . . . . 125
Auto Set -460-18437 4715

MODEL K C
...... 0111 11001421

Superb. 465

L.

L-74-174-4154-4154-084 . . 175
084-654 . . . . ....... 177.5

OP 1111111121

125 (Export Model 100
80-81-90-904-91-134-85-94-25-

94 175
100-120-139-160-25-160-220-260175
2130-300-320-340-420 . . . . 175
422-423-425-440-480 465
240 490
200 600-1000-1500

..... lee 111110 A TEL. CO.

8-8 - 8-9 - 8-10 175

111111 Alt
All Model. 175

LYRIC 1411111

See E. Wurlltser Co.

4C -36 -04C -36-L81136
L5D

175
416

161110 AMMO 10121
10-20.1-207-201-31-32-36-37 175

144,418TIC

844 GrIcabe-Or....

1411.11[117

Miraco Pentode 11 tube euper. 175
RT9-09-?0-19-1716 . . . . . 456-
416-916-016-6.11.16-111.6 . . . 456

ICA-VICTOR CO., 18C.

6716 110
R51-62-64 100
121-122-221-0uo 320 370
Sup 321 310
140-141-1412-240-D4o 340 445
2 tube General Purpow0-340

445

40-41-92-100 8018-108-150
160-236-237-242-243-250-251
312-313-226-313 . . . . .

140A-3054-360-500-502 .

305-405-805-117-127-500 .

260-261 . . . . . .....
325-20-22-36-40-01
100-150-224

175
175

. 175

. 456

. 456
517.5
125
125

301 460 ...... MOTORS 1118111
111111111 SILL SW Adapter 1000 2035-4036-20371 BOP receivers 262

104-11-19-194-254 252 SWAY -IRO -23 121114 1075 4048 455
14-40 456 All Other. 1(5

1.1. RADIO 11 TELEY11101
1111111111ONERY 11111

61-11-62-12-62-14-62-27 . 175 051 265
7-6-10-10C-9-19-12-120

. . 262
69-99-1006-1007-3070-94-915 262

62-19-62-20-62-201-62-25 195 956-9.58 465 12B-115-1208
. . .... 262

1111-62-1611-611-62-1711 176 54-75-24-25-3040-3056-25A
. . 455

62-21-11-12-17-62-1-82-2
60-8.62-8-62-6-62-89

170
175

RASIOTROPE
70P -71R -724-73R 262 VICTOR 11110

62-91-62-93-62-103-62-105
82-104-62-107-62-121-77 .

175
Ivy 51510$ CO., LTO.

See RCA Victor

95-11-111-8111-62-141 . 175 Beet 1156C 115 WARE Mil. CO.

62-111-62-40-62-31-62.31/ 175 10-15-3-17-19-15-21 180 All Models 175
62-54-62-541-62-581 175 10-3-21-3 . . . . ...... 250
62.52 62 64 62 641
62-76-62-761-62-74-62-741

175
175

21-4-26 so 40 11 12 13 . . 450 INC

00A -02A -060-07A-022 17562-80-62-82-62-23-62-41 .

62-88-62-16-62-160-62-18
176
175 IC 11191111111 073-092-40-404-50 175

92-03-502-572 175
62-13-12-111-11-12-17 . . 175 816 115 054-0544-0584-0611-072 262
22-1040 . . . . ... 175 SLID -BLED . 1/5 052 -062 -55 -v622 -V621 262
1231-1838-18361-62-26 . . 26* 607 Hawk Patrician-8.1.PC5- 68 262.5
12-461-62-46-62-461-1355 262 175 7D 456
13551-1155-62-22-62-221 .

61-30-62-301-62-42-62-421
262
262 1140TT LASS., ISO. VISTINONOUSI

62-48-62-481-62-36 . . 262 All Wave Super 470 rlat top in Dome cases . . . 175
62-360-62-34-62-342-62-38 262
62-381-62-44-62-441-62-50 262 10, INC.
62 501 62 68462 681 262 [night 7 0 0 tube 17562-21-13-15-161-16 262 1320 1322-1324 1380-1400 175
17-18-182-62.1030 262 1402-1404-1406-1430 175
62-1055-62-40 262 1462-1480-1482-1484 170 10 -20 -L1 -806-801A 175
Auto Radio -62-96-62-98 262 1580-1582-1584-1570 175 L-20 - Auto Radio 262
62-97412-91-62-171 ' 262 1572-1574-1590-1592 1/5
62-991-62-101-62-1011 . 262 1630-1640-1700 175 WILC01-141,
62-104-87 . . . . .

62-70-62-701-62-72
62-721-62-81-62-810

262
455
455

1705
17011-1709-1710-1711
7000-1712-1/13.1714

175
175
1/5

364 6-66 115
285-275-2W-310 175
3116-3J5-315-37566 . . 1.. . 171

1715-1720-1725-7065 175
.

37665 175

NOTOMET1R ..... 11101P.
1721-1722-1732-17262
1730-1750 . . . . . ..

175
175 WORM BAR RADIO COOP.

104 175 1704-7070-7071-7072-7073
7074-1704-1707-1711a . .

400
480 All Model. 175

N015lt0LA AUTO 114910 70904-1760-7075-7076
7077-7078-7091-7092

480
480 ....... VIRLITZER CO.

See Galvin Mfg. Co. 7093-7004 480 LOS . . . . ...... 125
1600 1000 14-133-84120-8499-645-846 175

11111111141. CO. 116-8A130-64110-84111-8491 175

A.0.8. 500
11111111111[L 1111110

64914-850-863-8465-1180
87-86-88-810-2C65-680

175
1/3

See Klee. ..... eh Lab. 84130-460 . . . . .. 175

108-308 176
204-208 115

II - . IBC.

364-Beareat Midget -714 . . .

116-663-724-726-728
773 -4 -11 -C -5 -2 -0 -J -R

175
175
175

C4-144-65-0015-460-1600
U50-640
888-L115-450
8121-A60-811180-86811
0150-0515

456
456
456
485
485

Mee 4801-4602-41-7248-72668 . . .

762-1040-, . . . . .....
175
175

Z ..... .011110 COOP.

91-92-46-CH-RN-5H-LH-WN 175
4 Super 250 727-72980-210-0-010-11-11-8-1-1 465 8N-103-210-220-250-240-245 175

Z 2111614 213 . . . . . . . . 472.5 Broadca.t. I.P. 410-411-420-430 175
P14114119 738 1000 440-500-501-503-514-515 175

4-24-24C 235 600-604-606-610-616-618-715 175
4 tube Super t 465
85 - 6 tub auto 470 11....5 11810 00.

755-756-474-730-735-740
770-760-765-747-475-775

175
175

175 780-476-4764-77015-7758 175
P -*C -P-328-8 456 215-216-217-221-225-241 175

10 CO. V T 465 244-263-271-412-414-441 175
Straight Model* 177.5
Amateur . . . . . ..... 467.5 10110101

442-443-470-502-516-520
521-530-531-532-602-603

175
115

7046-10746-20740-21048 . . 262 70-71-72-73-84-85-86-67 . . . 262 605-607-608-611-612-614-615 175
6040-6440-150840 262
10446-51046 262 -11111110111011 CO.

617-610-620-621-622-623 .

210-5-211-5-270-5-510-5
1,5
125

10-12-14-15-16-16.11-18-25-26. 172.5 462-650110-66162-66000 . 252.5
26A8 -27-27A-30-33-34-30

. . . 172.5 661TR 252.5
..... 6 TEL. CORP.

7-8-12-15-17-37-48 175
51 -51A -90 -90A -111-111A-52 . 175
112 -112A -116-116A-211- 175
2114-212-2124-11ro6dcasl IF. . 175
n-10-11-14-91-18-19-128 . . 260

45-56-72-74-78-28-308-35
. .

61-62-71-711-01-82-333
. .

ITlIlISO
All Models

172.5
454

175

101
460-705-706-707_711_617
712-750-2056-2056-1 . .

518 - 550
250-251-252-260-261
272-472-473 . . . . . . 175

466
485
465
485
485

 1000
32-35-71-70-70A-270 . . . . . 260 -WARNER 2ABA01/11 SIMMS
270A -80-19-90-91A Imith 2-471
91-121-221-221-231 47DC . .

.road cast I.P. 503
700-22-23-56-37-470C Sort

5.16 -34 -34A -38-311A
44-57-60-01-64-144
304-306-80
4-470-470A 86-1.11-490 S6-I.P
4 k 4C Series . . .

260
260
260
260
450
460
460
460

1000
3600

1028-8 6 1-17102-4-11l 2
. . .

P1044-54 t Broadcast I.P. .

1010-91-92-03-94-85-16-97-913-

11106-5110-0117-8119-8120
.

R111 -R115-11102-11116
105 168171

CARL/01
33

All Others 175 KC

177.5
177.5

177.5
456

1525

260
175

Brunswick af Canada
Canadian Marconi Co
Canadian Westinghouse Co.,

Ltd...Models 09, 80.19,99A,
110,120
Columaires 8. .40.0.8 Models
101. 801. 802 178

DeForest Crosley
Grimes Radio Corp. . .

C. 0. Kennedy of Canada, Ltd
Mohawk 5.810 Ltd. . . . . .

Worthern'tlec. Co., Ltd. .

175
175

. 171

175
175
175
175
175

Rogers laajeatke Co., Ltd. . 115
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ALIGNING PEAKED I -F. AMPLI PIERS

ALL SUPERHETERODYNE RECEIVERS WHICH DO NOT EMPLOY A SPECIALLY DES-'

SIGNED FLAT-TOP OR BAND-PASS I.F. AMPLIFIER USE WHAT 18 KNOWN AS A"PEAK

ED I.F. AMPLIFIER". THE PROCEDURE FOR ALIGNING A PEAKED I.F. AMPLIFIER

18 AS FOLLOWS:

I. - F

I.F. AMPLIF
TORY SPECIF
TESTS WHICH

IRST ASCERT4IN THE EXACT INTERMEDIATE FREQUENCY FOR WHICH THE

IER IN QUESTION 18 DESIGNED. THIS CAN BE DETERMINED FROIMFAC-

ICATIONS, BY REFERRING. TO JOS SHEET #22,OR ELSE,BY MEANS OF

ARE DESCRIBED IN FOLLOWING JOBSHEETS.

Tzsk Osclilakor

Seleckor

Aaenuctbatconb-.M

Dtk.

Ground Term i nal

Fig. 1
Set -Up For Aligning The I.F. Stages.

2. - DISCONNECT THE ANTENNA LEAD-IN FROM THE RECEIVER BUT LEAVE

THE GROUND WIRE IN PLACE.

3. - CONNECT THE INNER WIRE OF THE TEST OSCILLATORIS SHIELDED OUT-

PUT CABLE TO THE CONTROL GRID OF THE FIRST DETECTOR OR MIXER TUBE AS

SHOWN IN FIG. I
AND CONNECT THE OUTER SHIELD OF THIS WIRE TO THE RE-

CEIVER'S GROUND TERMINAL. PERMIT THE CONTROL GRID CONNECTION OF THE MAK

ER TUBE TO REMAIN IN POSITION AND ALSO PERMIT THE SHIELD OF THIS TUBE

TO REMAIN IN PLACE.

4. - CONNECT THE OUTPUT METER TO THE RECEIVER CIRCUIT IN THE PRO-

PER MANNER AND WITH THE TEST OSCILLATOR'S ATTENUATION CONTROL SET AT

THE MINIMUM POSITIONS ADJUST THE TEST OSCILLATOR FOR THE CORRECT I. F.

FREQUENCY OF THE PARTICULAR RECEIVER IN QUESTION.

5. - TEMPORARILY SHORT CIRCUIT THE RECEIVER'S OSCILLATOR TUNING

CONDENSER SO AS TO PREVENT ITS OPERATION DJRING THE ALIGNING PROCESS.

TURN ON BOTH THE RECEIVER AND THE TEST OSCILLATOR, TURN THE RECEIVER'S

VOLUME CONTROL TO THE "FULL ON" POSITION AND CAREFULLY ADJUST THE ATT-



ENUATION CONTROL OF THE TEST OSCILLATOR UNTIL THE OUTPUT METER READS
ABOUT ONE-HALF FULL SCALE DEFLECTION. BE SURE THAT THE OUTPUT SIGNAL OF
THE TEST OSCILLATOR.18 BEING MODULATED IN THE EVENT THAT A SWITCH FOR
EITHER A MODULATED OR UNMODULATED SIGNAL IS FURNISHED ON IT.

6. - COMMENCING WITH THE TUNING CONDENSER OF THE SECONDARY WINDING
CORRESPONDING TO THE I.F. TRANSFORMER PRECEDING THE SECOND DETECTOR,AD"
JUST THIS CONDENSER CAREFULLY WITH A SPECIAL INSULATED ALIGNING TOOL
UNTIL THE GREATEST READING IS INDICATED ON THE OUTPUT METER. IF THE
INDICATOR EXCEEDS A HALF' -SCALE READING DURING THE PROCESS OF ADJUSTMENT,
THEN READJUST THE ATTENUATION CONTROL OF THE TEST OSCILLATOR SO THAT THE
OUTPUT METER RETURNS TO A HALF-SCALE READING.

7. CONTINUE BY NEXT ADJUSTING THE PRIMARY TUNING CONDENSER OF THE
SAME I.F. TRANSFORMER FOR MAXIMUM READING OF THE OUTPUT METER. WITH THIS
ADJUSTMENT MADE, RE CHECK THE SECONDARY TUNING CONDENSER ADJUSTMENT BE-
CAUSE IT IS FREQUENTLY AFFECTED BY ANY CHANGE MADE IN THE TUNING OF THE
PRIMARY CIRCUIT. ALSO RE -CHECK THE PRIMARY CIRCUIT TUNING AFTER MAKING
ANY CHANGE IN THE SECONDARY TUNING CIRCUIT.

8. REPEAT THE SAME PROCEDURE AS JUST EXPLAINED FOR EACH OF THE
REMAINING I.F. TRANSFORMERS, GRADUALLY WORKING TOWARDS THE MIXER TUBE.
IN ALL CASES, ALWAYS TUNE THE SECONDARY CIRCUIT BEFORE THE PRIMARY CIR-
CUIT AND THEN RE -CHECK BOTH CIRCUITS.

HOW TO OPERATE A 110 VOLT A.C. RECEIVER FROM A 220 VOLT CIRCUIT

OCCASIONALLY, THE RADIO TECHNICIAN IS CONFRONTED WITH THEBROBLEMWHERE A RECEIVER WHICH 18 DESIGNED TO OPERATE FROM A 110 VOLT A.C.L.INE
IS EXPECTED TO BE OPERATED FROM A 220 VOLT A.C. LINE.

Fig. 2
Transformer Conneotions.

I. ". ONE METHOD OF SOLVING
THIS PROBLEM IS TO REMOVE THE POW-
ER TRANSFORMER AND IN ITSPLACEMOUNT
ANOTHER TRANSFORMER WHOSE PRIMARY
WINDING 18 DESIGNED FOR 220 VOLTS
AND WHICH IS CAPABLE OF FURNISHING
THE SAME SECONDARY VOLTAGES AND
CURRENTS AS THE ORIGINIAL TRANS -
FO RMER.

2. ANOTHER SOLUTION IS TO
LEAVE THE ORIGINAL POWERTRANSFORM-.
ER IN THE RECEIVER AND TO CONNECT
A SPECIAL LINE TRANSFORMER BETWEEN
THE A.C. LINE AND THE PRIMARYWIND""
INO OF THE RECEIVER TRANSFORMER AS
SHONN IN FIQ.2. THE PRIMARYWINDING

OF THIS SPECIAL TRANSFORMER IS DESIGNED FOR 220 VOLTS AND ITS SECOND-ARY FOR 110 VOLTS. THE WATTRATINQ OF THIS SPECIAL TRANSFORMER MUST
CORRESPOND WITH THAT OF THE RECEIVER.

PRINTED IN U.S.A.
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ALIGNING BAND- PASS
I. F AMPLIFIERS

IN SUPERHETERODYNE RECEIVERS OF THE HIGH.. -FIDELITY TYPE THE I . F.

TRANSFORMERS ARE SO DESIGNED AND ADJUSTED THAT THEY ARE RATHER BROAD

TUNING 80 AS TO AVOID SUPPRESSION OF THE SIDE SANDS AND THEREBY MAKE A
SETTER TONE QUALITY POSSIBLE. THESE 'FLAT -TOP" TRANSFORMERS HAVE THEIR

WINDINGS MORE CLOSELY COUPLED THAN DO THE SHARP TUNING I.F.TRANSFORMERS

AND ARE GENERALLY ADJUSTED TO PASS A BAND OF FREQUENCIES FROM 5 TO 7.5

KC. EACH SIDE OF THE MAIN INTERMEDIATE FREQUENCY.

TO ALIGN I.F. AMPLIFIERS OF THIS TYPE PROCEED IN THE FOLLOWING
MANNER:

I. FIRST DETERMINE FROM FACTORY SPECIFICATIONS THE MAININTERMED..
!ATE FREQUENCY BEING USED AND THE FREQUENCY RANGE OVER WHICH THE RE-

SPONSE CURVE 18 TO SE "FLAT...TOPPED% EXAMPLE: A CERTAIN REpElvER RE-

QUIRES THAT ITS MAIN INTERMEDIATE FREQUENCY BE 175 KC. AND THAT ITS RS..

SPONSE CURVE SE FLAT-TOPPED FROM 170 KC. TO I80KC THIS I.F. AMPLIFIER

WOULD BE ALIGNED AS FOLLOWS:

2. CONNECT A TEST OSCILLATOR AND OUTPUT METER TO THE RECEIVER IN
THE SAME MANNER AS EXPLAINED IN IJOSSHEET #23( ADJUST THE TEST OSCILLA-
TOR FOR THE UPPER FLATTOP FREQUENCY LIMIT OF 180 KC. AND ADJUST FOR

HIGHEST OUTPUT THE SECONDARY CIRCUIT OF THE I.F. TRANSFORMER WORKING If

TO THE SECOND DETECTOR. THEN ADJUST THE TEST OSCILLATOR FOR THE LOWER

FLAT. -TOP FREQUENCY LIMIT, OR 170 KC. IN THIS PARTICULAR CASE, AND ADJUST

THE PRIMARY CIRCUIT OF THIS SAME I.F. TRANSFORMER FOR MAXIMUM OUTPUT AT
THIS FREQUENCY.

THE SAME PROCEDURE 18 CARRIED OUT AT EACH I.F. TRANSFORMER,
GRADUALLY WORKING TOWARDS THE MIXER TUBE AND EACH ADJUSTMENT SHOULD BE

RE -'CHECKED AT LEAST THREE TIMES 80 AS TO INSURE AN ACCURATE SETTING.

4. - AS A FINAL CHECK ROTATE THE DIAL OF THE TEST OSCILLATOR THRU

THE FLATTOP FREQUENCY RANGE CALLED FOR. THE OUTPUT METER READING SHOULD
VARY ONLY SLIGHTLY AND THE CHANGE IN READING SHOULD BE THE SAME ON EITE

ER SIDE OF THE MAIN INTERMEDIATE FREQUENCY.

6.  ANOTHER METHOD WHICH IS SOMETIMES USED IS TO FIRST ADJUST
BOTH THE SECONDARY AND PRIMARY OF EACH I.F. TRANSFORMER TO THE MAIN It4.

TERMEDIATE FREQUENCY AND THEN SLIGHTLY DETUNE ONE OF THE WINDINGS ABOVE
AND THE OTHER BELOW UNTIL ONLY A SLIGHT VARIATION IN HE OUTPUT METER

READING IS OBTAINED UPON ROTATING THE DIAL OF THE TES- OSCILLATOR THRU

THE FLAT. -TOP FREQUENCY RANGE WHICH IS DESIRED.
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DETERMINING AN UNKNOWN
INTE2MEDIATE FREQUENCY

IN THE EVENT THAT THE CORRECT I.F. FOR A PARTICULAR RECEIVER 18

NOT KNOWN AND CANNOT BE OBTAINED BY REFERRING TO ANY SPECIFICATION CHARTS,
THEN IT CAN BE DETERMINED IN THE FOLLOWING MANNER:

I. - CONNECT A TEST OSCILLATOR AND OUTPUT METER TO THE RECEIVER IN
QUESTION IN EXACTLY THE SAME MANNER AS WHEN ALIGNING THE I.F. AMPLIFIER.

2.  SLOWLY TUNE THE TEST OSCILLATOR FROM ITS LOWER I.F.FREQUENCY
LIMIT TOWARDS ITS HIGHER I.F. FREQUENCY LIMIT AND NOTE AT WHICH OF ITS

SETTINGS THAT THE OSCILLATOR FREQUENCY 18 AMPLIFIED BY THE RECEIVERALSO
NOTE THE EXTENT TO WHICH THE NEEDLE OF THE OUTPUT METER DEFLECT8e

3. - WE SHALL ASSUME THAT A SIGNAL 18 OBTAINED AT THE 87.5 KC AND
THE 175 KC. SETTING OF THE TEST OSCILLATOR AND THAT IN ADDITION THE Sla
NAL STRENGTH AVAILABLE AT THE RECEIVER OUTPUT 18 GREATER WHEN THE TEST
OSCILLATOR 18 ADJUSTED FOR 175 Kc.

4. UNDER THE CONDITIONS DESCRIBED, IT.18 CLEAR THAT WHEN THE
TEST OSCILLATOR WAS TUNED TO A FUNDAMENTAL OF 87.6 KC.,THE RECEIVER AMP-
LIFIED ITS SECOND HARMONIC OR 175 Kc. FURTHERMORE,THE FACT THAT THE
SIGNAL STRENGTH AT THE RECEIVER OUTPUT WAS GREATEST WITH THE OSCILLATOR
ADJUSTED FOR 175 KC., THAT THIS SAME VALUE 18 AN EXACT HARMONIC OF THE
87.5 KC. SIGNAL AND THAT A FREQUENCY OF 175 KC. IS A STANDARD INTERMED-
IATE FREQUENCY FOR SUPERHETERODYNE RECEIVERS, PERMITS US TO COME TO THE
CONCLUSION THAT THE PROPER INTERMEDIATE FREQUENCY FOR THIS PARTICULAR RE
CEIVER IS 175 KC.

5. - SOMETIMES, YOU MAY FIND THAT SIGNALS APPEAR WHEN THE TEST
OSCILLATOR IS ADJUSTED TO SOME ODD VALUE. THIS IS QUITE NATURAL SINCE THE
FUNDAMENTAL WHICH HAS A HARMONIC EQUAL TO THE I.F. PEAK MAY BE AN ODD
FREQUENCY. FOR EXAMPLE, IF THE I.F. AMPLIFIER OF A RECEIVER IS 252.5
THEN A SIGNAL WILL APPEAR WHEN THE TEST OSCILLATOR 18 TUNED TO THIS FRE-
QUENCY AND ALSO WHEN IT 18 TUNED TO 126.25 KC. LIKEWISE, IF THE I  F.

AMPLIFIER IS PEAKED AT 460 Kc., SIGNALS MAY APPEAR WITH THE TEST OSCILL-
ATOR TUNED TO 460 KC., 230 Kc., 153.3 KC. AND AT 115 Kc.

6. - WHEN CONDUCTING TESTS OF THIS NATURE GREAT CARE MUST BE EXER-
CISED AND HASTY CONCLUSIONS SHOULD BE AVOIDED BECAUSE THE APPEARANCE OF
HARMONICS CAN READILY CAUSE CONFUSIONS WHICH LEAD TO ERRORS*

PRINTED IN U.S.A.
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AL/G/v/A/G THE- OSC/LL4 7'02 AN0
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NO ATTEMPT SHOULD BE MADE TO MAKE ANY ADJUSTMENT ON THE ALIGN-

MENT OF THE OSCILLATOR, FIRST DETECTOR OR PRE -SELECTOR STAGE OF A SUP-

ERHETERODYNE RECEIVER UNTIL IT HAS FIRST BEEN DEFINITELY ASCERTAINED

THAT THE I.F. STAGES ARE ALL PROPERLY ALIGNED.

ALIGNING THE OSCILLATOR

WITH THE RECEIVER IN AN OPERATING CONDITION, THE PROCEDURE FOR AL-

IGNING THE OSCILLATOR CIRCUIT IS AS FOLLOWS:

I. - FIRST CONNECT THE SERVICE OSCILLATOR AND OUTPUT METER TO THE

RECEIVER AS ILLUSTRATED IN FIa. I.

2. - THE ADJUSTMENTS FOR THE OSCILLATOR TUNING CIRCUIT IN THE CON-

VENTIONAL TYPE OF SUPERHETERODYNE RECEIVER ARE POINTED OUT TO YOU IN

FIG. 2.

3. - COMMENCE ALIGNING THE RECEIVER'S OSCILLATOR CIRCUIT BY FIRST

ADJUSTING THE HIGH FREQUENCY TRIMMER. To DO THIS, SET THE FREQUENCY

SELECTOR OF THE SERVICE OSCILLATOR SO THAT THIS APPARATUS WILL PRODUCE

A 1400 KC. SIGNAL FREQUENCY, SET THE VOLUME CONTROL OF THE RECEIVER TO

ITS MAXIMUM POSITION AND ITS TUNING DIAL TO THE 1400 Kc. POSITION.

4. - TURN "ON" THE SWITCH OF BOTH THE RECEIVER AND THE SERVICE OSC-
ILLATOR AND ADJUST THE ATTENUATOR OF THE SERVICE OSCILLATOR UNTIL A

Service OscillaLor
A4enna errrinal

OuLput Transf

Output Meter

FIG. I

SET-UP FOR ALIGNING RECEIVER'S OSCILLATOR AND R.F. CIRCUITS.
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ONE-HALF SCALE READING IS OBTAINED ON THE OUTPUT METER. IF THE RECEIV-

ER IS BADLY OUT OF ADJUSTMENT, THEN THIS METER READING MAY BE DIFFICULT
TO OBTAIN BUT IF SUCH BE THE CASE, THE SIGNAL AS COMING FROM THE SPEAK-
ER CAN BE USED AS A TEMPORARY GUIDE.

FIG. 2
OSCILLATOR ADJUSTMENTS.

5. - ADJUST THE HIGH FREQUENCY TRIM-
MER CONDENSER OF THE RECEIVER'S OSCILLA
TOR CIRCUIT CAREFULLY FOR MAXIMUM READ-
ING ON THE OUTPUT METER OR FOR MAXIMUM
SIGNAL VOLUME IN THE SPEAKER. AFTER MAK
ING THIS ADJUSTMENT,TURN THE TUNING DI-
AL OF THE RECEIVER SLIGHTLY BOTH WAYS

FROM ITS 1400 KC. SETTING AND NOTE WHE-
THER OR NOT ANY INCREASE IN THE METER
READING OR SOUND VOLUME IS OBTAINED. IF
SO, THEN THE R.F. AND FIRST DETECTOR

TRIMMER CONDENSERS MUST BE ADJUSTED AS

WILL BE DESCRIBED SHORTLY.

6. - THE NEXT STEP IS TO ADJUST THE

RECEIVER OSCILLATOR AT THE LOW FREQUEN
CY END OF THE DIAL. To DO THIS, LEAVE
THE SERVICE OSCILLATOR AND OUTPUT METER

CONNECTIONS JUST AS THEY ARE BUT SET THE FREQUENCY SELECTOR OF THE

SERVICE OSCILLATOR TO THE 700 Kc. POSITION AND ALSO SET THE TUNING DIAL
OF THE RECEIVER TO THE 700 KC. POSITION. Now ADJUST THE "LOW FREQUENCY
TRIMMER" FOR MAXIMUM READING ON THE OUTPUT METER OR MAXIMUM SIGNAL
STRENGTH IN THE SPEAKER. IT IS ADVISABLE TO AGAIN RECHECK THE HIGH FRE
QUENCY ADJUSTMENT IN CASE THAT IT HAS BECOME AFFECTED BY THE LOW FRE-

QUENCY ADJUSTMENT AND TO MAKE ANY FINAL CORRECTION AS FOUND NECESSARY.

ALIGNING THE R.F. STAGES

7. - To ALIGN THE R.F. AND FIRST DETECTOR STAGES, LEAVE THE SERVICE
OSCILLATOR AND OUTPUT METER CONNECTIONS AS THEY ARE AND ALSO LEAVE THE

ANTENNA LEAD-IN WIRE CONNECTED TO THE RECEIVER. SET THE FREQUENCY SE-

LECTOR OF THE SERVICE OSCILLATOR TO THE I400 KC. POSITION AND ALSO SET

THE TUNING DIAL OF THE RECEIVER TO THE 1400 KC. POSITION. THEN ADJUST

THE TRIMMER OR COMPENSATOR CONDENSERS OF THE R.F. AND FIRST DETECTOR

SECTIONS OF THE GANG TUNING CONDENSER SO AS TO OBTAIN THE MAXIMUM READ-
ING ON THE OUTPUT METER.

8. - AFTER THE ENTIRE SET HAS ONCE BEEN ALIGNED IN THIS MANNER,IT IS
ADVISABLE TO RECHECK THE OSCILLATOR, FIRST DETECTOR, AND R.F. ADJUST-

MENTS OF THE RECEIVER OVER THE ENTIRE TUNING RANGE.. IF ANY FURHTER AD

JUSTEMNTS ARE REQUIRED IN THE MEDIUM FREQUENCY RANGE, THEY CAN BE MADE

BY BENDING THE SLOTTED ROTOR PLATES OF THE TUNING CONDENSER.
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AL/6AI/NG REG-GIVERS USING A,V C.

THE OPERATION OF AUTOMATIC VOLUME CONTROL SYSTEMS IE SUCH THAT
THE RECEIVER OUTPUT IS KEPT PRACTICALLY CONSTANT WITH CHANGES IN THE
INPUT SIGNAL INTENSITY DUE EITHER TO SIGNAL STRENGTH OR SENSITIVITY OF
THE CIRCUIT. THIS BEING TRUE) WIDE CHANGES IN THE ALIGNMENT OF THE RE
CEIVER WILL IN SOME INSTANCES NOT PRODUCE ANY NOTICEABLE CHANGES IN

THE INDICATION OF THE OUTPUT METER. FOR THESE REASONS, SPECIAL PRECAU
TIONS MUST BE EXERCISED WHEN ALIGNING SUPERHETERODYNES WHICH ARE EQUIP
PED WITH AN AUTOMATIC VOLUME CONTROL SYSTEM. THE METHODS USED IN SUCH
CASES MAY BE ANY ONE OF THE FOLLOWING:

I. - USE A VERY WEAK SIGNAL FROM THE TEST OSCILLATOR SO THAT THE
A.V.C. ACTION DOES NOT OCCUR. THIS APPLIES PARTICULARLY WHEN DELAYED
A.V.C. IS USED.

2. - IF A SEPARATE A.V.C. TUBE IS EMPLOYED IN THE CIRCUIT, THEN
OPEN THE LEAD WHICH DELIVERS THE SIGNAL TO THE CONTROL GRID OF THE

A.V.C. TUBE. THIS LEAD SHOULD REMAIN OPEN DURING ALL ALIGNING PROCED-
URES.

3. - IN SYSTEMS WHERE A SINGLE TUBE FUNCTIONS AS AN A.V.C. TUBE
AS WELL AS A SECOND DETECTOR (ALSO AS AN A.F. AMPLIFIER IN SOME INSTAN
CES))DISCONNECT THE LEAD WHICH PICKS OFF THE A.V.C. VOLTAGE FROM THE
A.V.C. CIRCUIT AND DELIVERS IT TO THOSE TUBES OF THE CIRCUIT WHICH ARE
CONTROLLED BY A.V.C. ACTION.

4. - IN SOME RECEIVERS OF THE TYPE MENTIONED IN NOTE #3, THE RE-
CEIVER WILL NOT OPERATE PROPERLY DUE TO LACK OF SUFFICIENT BIAS VOLT-
AGE FOR SOME OF THE R.F. TUBES. IF THIS IS TRUE, THE NORMAL BIAS CAN
BE FURNISHED BY CONNECTING THE ENO TERMINALS OF A 100,000 OHM POTENTIO
METER ACROSS THE TERMINALS OF A 45 VOLT B BATTERY.CONNECT THE POSITIVE
B BATTERY TERMINAL TO THE RECEIVER CHASSIS, OPEN THE SAMERECEIVER LEAD
AS DESCRIBED IN NOTE #3 AND TO THE ARM TERMINAL OF THE POTENTIOMETER
CONNECT THAT PART OF THE LEAD WHICH GOES TO THE GRID CIRCUITS OF THE
CONTROLLED TUBES. ADJUST THIS POTENTIOMETER FOR NORMAL BIAS VOLTAGE
AND PROCEED WITH THE ALIGNING WORK.

5. - ANY ONE OF THESE METHODS WILL MAKE THE A.V.C. SYSTEM INOPER
ATIVE SO THAT ACCURATE OUTPUT METER INDICATIONS MAY BE OBTAINED DURING
THE PROCESS OF ALIGNING THE RECEIVER.
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TESTING ELECTROLYTIC CONDENSERS

I. WHEN IN DOUBT AS TO THE CONDITION OF AN ELECTROLYTIC CONDENSER,

THIS TYPE OF CONDENSER CAN BE TESTED BY MEANS OF THE CIRCUIT

SHOWN IN FIG. I.

2. - A COMPLETELY SHORTED OR OPEN CONDENSER CAN OF COURSE BE DETERMIN-

ED VERY QUICKLY, SIMPLY BY MAKING A CONVENTIONAL CONTINUITY TEST

THROUGH THE CONDENSER BUT THIS CRUDE METHOD DOES NOT TELL ONE HOW

GOOD AN ELECTROLYTIC CONDENSER IS.

3 -
NOTICE IN FIG. I THAT A D.C. VOLTAGE OF ABOUT 400 VOLTS SHOULD BE

AVAILABLE AND THIS CAN BE IN THE FORM OF SERIES CONNECTED "B" BAT

TERIES OR ANY FILTERED "B" POWER SUPPLY. THE POSITIVE END OF THE
BATTERY MUST BE CONNECTED TO THE POSITIVE SIDE OF THE CONDENSER.

THE 2000 OHM RESISTOR IS USED SOLELY AS A PRECAUTIONARY MEASURE

IN ORDER TO PROTECT THE METER IN CASE THE CONDENSER SHOULD BECOME

SHORT CIRCUITED.

4. - IF THE CONDENSER HAS BEEN OUT OF USE FOR SOME TIME, IT IS ADVIS-

ABLE TO FIRST CONNECT THE BATTERY ACROSS IT WHILE THE METER IS

DISCONNECTED FROM THE CIRCUIT. THE CONDENSER SHOULD BE CHARGED IN
THIS MANNER FOR AT

LEAST 5 MINUTES, SO

THAT A GOOD DIELECTRIC
WILL BUILD UP.

5. - WITH THE CIRCUIT CON-
NECTED AS SHOWN IN FIG.
I, THE MILLIAMMETER
SHOULD REGISTER A LEAK
AGE CURRENT OF FROM

0.05 TO 0.5MILLIAMPERE
PER MICROFARAD.THAT IS,
IF AN 8 MFD. CONDENSER
IS BEING TESTED IN

THIS MANNER AND THE

FIG. I

SET-UP FOR TEST.

LEAKAGE CURRENT IS FOUND TO BE ANYWHERES BETWEEN .4 AND 4 MILLIAM

PERES, THEN THE CONDENSER CAN BE CONSIDERED AS BEING IN A GOOD

CONDITION.

6. - THE LEAKAGE CURRENT GENERALLY DECREASES TO ITS MINIMUM VALUE AF-

TER THE CONDENSER HAS BEEN WORKING FOR A CONSIDERABLE TIME.
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AUr0A4,477C VOLUME CONTROL TROU3L-ES

WEAK RECEPTION

I. - POOR A.V.C. TUBE -- IT MAY BE GASSY OR SUPPLY TOO HIGH AN

EMISSION. CHECK FOR THIS CONDITION BY TUNING IN A WEAK

STATION AND THEN WITHDRAW A.V.C. TUBE FROM ITS SOCKET. IF

THE VOLUME INCREASES CONSIDERABLY, REPLACE THIS TUBE WITH
A NEW ONE. QUITE OFTEN, SEVERAL TUBES OF THE SAME TYPE

MUST BE TRIED UNTIL SATISFACTORY OPERATION IS OBTAINED.

2. - IF A.V.C. TUBE
RENT OF A.V.C.
TUBE WILL PASS
APPLIED TO ITS
VOLTAGE TO THE
UME.

IS O.K., CHECK GRID VOLTAGE AND PLATE CUR-
TUBE. IF GRID VOLTAGE IS TOO LOW, THIS

PLATE CURRENT WHEN NO SIGNAL VOLTAGES ARE

GRID AND THUS DELIVER AN EXCESSIVE BIAS

CONTROLLED TUBES, THEREBY REDUCING THE VOL

3. - CHECK BIAS VOLTAGE OF CONTROLLED TUBES WHEN TUNED TO A

STATION. IF THIS VOLTAGE IS EXCESSIVE, SUSPECT A LEAKY

BY-PASS CONDENSER BETWEEN GROUND AND THE A.V.C. LEADS TO
THE GRID CIRCUITS OF THE CONTROLLED TUBES.

NO RECEPTION

I. - CHECK GRID BIAS OF CONTROLLED TUBES
THERE IS A POSSIBILITY OF A LACK OF
A.V.C. TUBE DUE TO AN OPEN RESISTOR
LEAKY BY-PASS CONDENSERS.

.IF THIS IS EXCESSIVE,
BIAS VOLTAGE AT THE
IN THE GRIDCIRCUIT OR

2. - DEFECTIVE A.V.C. TUBE.

3. - OPEN CIRCUITED A.V.C. COUPLING CONDENSER.

INTERMITTENT A.V.C. ACTION

I. - IF RECEPTION IS NORMAL FOR A MINUTE OR TWO AFTER FIRST

TURNING ON RECEIVER AND THE VOLUME THEN GRADUALLY DECREAS
ES UNTIL EVEN POWERFUL STATIONS ARE RECEIVED WEAKLY, THEN
THE GRID BY-PASS CONDENSERS OF THE A.V.C. SYSTEM SHOULD

BE CHECKED FOR LEAKAGE.

2. - IF RECEPTION HAS BEEN NORMAL FOR AN HOUR OR TWO AND THEN

GRADUALLY FADES, LEAKY A.V.C. GRID BY-PASS CONDENSERS

SHOULD BE SUSPECTED.
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ABRUPT A.V.C. ACTION

IF STATIONS ARE TUNED IN WITH A
AS TO MAKE IT DIFFICULT TO TUNE
ONANCE, THEN THIS MAY BE DUE TO
DITIONS: (A) EXCESSIVE HEATER
(B) PLATE RESISTOR OF TOO HIGH

DISTORTION

SUDDEN "PLOPPING" SENSATION SO
THE RECEIVER TO A POINT OF RES
ANY ONE OF THE FOLLOWING CON -

VOLTAGE FOR THE A.V.C. TUBE;
VALUE USED IN A.V.C. CIRCUIT.

DISTORTION CAUSED BY OVERLOADING OF R.F. OR I.F. STAGES)
POOR A.V.C. CONTROL, OSCILLATION, AND MOTOR -BOATING MAY
BE CAUSED BY A LEAKY OR SHORT CIRCUITED BY-PASS CONDENSER
IN THE GRID -RETURN CIRCUITS OF THE R.F. AND I.F.STAGES TO
WHICH THE A.V.C. ACTION IS APPLIED. FADING, WEAKUNSTAB-
LE, AND INTERMITTENT OPERATION MAY RESULT FROM THIS SAME
CONDITION.

NO CONTROL OF VOLUME

IN SOME RECEIVERS EMPLOYING A.V.C. THE VOLUME IS NOT AFFECTED
WHEN OPERATING THE VOLUME CONTROL. THIS IS ONLY THE CASE IF
THE VOLUME CONTROL IS LOCATED IN SOME PART OF THE A.V.C. CIR-
CUIT AND NOT IN THE AUDIO PORTION OF THE RECEIVER. THIS CONDI
TION MAY BE DUE TO ANY ONE OF THE FOLLOWING REASONS:

I. - WEAK A.V.C. TUBE

2. - LEAKY BY-PASS CONDENSERS IN THE CONTROL GRID RETURN CIR-
CUITS OF A.V.C. CONTROLLED TUBES.

TIME LAG

MOST A.V.C. SYSTEMS ARE DESIGNED FOR OPERATION WITH A "TIME
LAG". IN THIS WAY THE A.V.C. ACTION IS PREVENTED FROM BEING
ABRUPT IN ACTION AND THUS ELIMINATES EXCESSIVE NOISE BETWEEN
STATIONS WHEN OPERATING THE DIAL AT A REASONABLE SPEED. IF THE
TIME LAG IS EXCESSIVE, SO AS TO MAKE IT DIFFICULT TO TUNE STA-
TIONS TO THE POINT OF RESONANCE, THEN IT CAN BE REDUCED BY LOW
ERING THE VALUE OF THE BY-PASS CONDENSERS OR ISOLATING RESIS-
TORS IN THE A.V.C. SYSTEMS.
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SERV/Cl/VG SILENT TUNING SYSTEM

IN FIGS. I AND 2 ARE SHOWN TWO TYPICAL CIRCUITS WHICH INCLUDE

THE FEATURES OF BOTH THE DUPLEX DIODE TYPE TUBE AND NOISE SUPPRESSION.
BY USING THESE AS EXAMPLES, THE FOLLOWING TROUBLE ANALYSIS CAN BE

MADE.

INTER -STATION NOISE

IN A SYSTEM OF THE TYPE ILLUSTRATED IN FIG. I, THIS CONDITION
MAY BE DUE TO ANY ONE OF THE FOLLOWING CAUSES:

I. - ARM OF POTENTIOMETER Rz SHORTED TO CHASSIS.

2. - OPEN SCREEN GRID RESISTOR IN SILENCING TUBE CIRCUIT.

3. - DEFECTIVE SILENCING TUBE.

IN THE CASE OF THE CIRCUIT
APPEARING IN FIG. 2 THIS CON-
DITION MAY BE DUE TO:

I. - SHORTED OR LEAKY 0.1
MFD.CONDENSER BY-PASS
ING THE CATHODE OF V3.

2. - LEAKAGE BETWEEN CATH-
ODE AND HEATER OF V3.
THIS SAME CONDITION
WILL CAUSE A HUM WHEN
THE RECEIVER IS TUNED
TO RESONANCE AND NO

A.V.C. ACTION WILL OC
CUR.

DISTORTION

IN THE ARRANGEMENT IL
LUSTRATED IN FIG. I,DISTORTED OR
A CHOKED -REPRODUCTION MAY BE

DUE TO:

I. - FAULTY ADJUSTMENT OF

TO GRID
RETURNS
OF CON-
TROLLED

TUBES

AVC DROP RESISTOR

250 MMF

COUPLING
D.3

lill'

TO
MD

OF
A -F

DET
AVC
1ST AUDIO
COMBIN.

VOL TUBE
CONTR

TO GRID RETURN
OF SECOND

I -F

'57
SILENCINGallTUBE

FIG. I

A.V.C. WITH NOISE SUPPRESSION.
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ERN

CAN

R2 OR WRONG RESISTANCE VALUE AT THIS POINT.

2. - GROUNDED SILENCING TUBE CONTROL -GRID LEAD.

3. - LEAKY BY-PASS CONDENSER IN THE A.V.C. CIRCUIT TO WHICH THE CON-
TROL GRID LEAD IS CONNECTED.

QUITE OFTEN,
RECEIVER WHICH
BE DONE IN THE

HEADPHONE CONNECT/OHS
IT IS DESIRABLE TO CONNECT A SET OF HEADPHONES TO A MOD
IS BEING USED IN CONJUNCTION WITH A LOUD SPEAKER. THIS
FOLLOWING MANNER:

I. - THE CIRCUIT AT "A" OF FIG. 3 ILLUSTRATES HOW THE HEADPHONE CON-
NECTION IS MADE ON A RECEIVER EMPLOYING A POWER STAGE WITH A SINGLE TUBE.
THE 10,000 OHM POTENTIOMETER SERVES AS A VOLUME CONTROL FOR THE HEADPHONES.
A "PLUG -JACK OFFERS A CONVENIENT METHOD BY MEANS OF WHICH THE HEADPHONES
CAN BE CONNECTED TO THE CIRCUIT WHENEVER DESIRED.

2. - "B" OF FIG.
3 ILLUSTRATES HOW TO

MAKE THE HEADPHONE CON
NECTIONS IN A PUSH-
PULL POWER STAGE.

3. - THE SWITCH
IN THE SPEAKER CIRCUIT
CAN EITHER BE USED OR

NOT, DEPENDING UPON
THE REQUIREMENTSOF THE
PARTICULAR INSTALLA-
TION.THE SWITCH IN THE
HEADPHONE CIRCUITS AF-
FORDS A MEANS OF DIS-
CONNECTING THE SHUNTING
EFFECT OF THE HEAD-
PHONE CIRCUIT WHEN NOT
EMPLOYING HEADPHONE
RECEPTION.
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COMBINATION A.V.C. AND

SILENCING TUBE.
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FIG. 3
HEADPHONE CONNECTIONS.



NATIONAL RADIORADIO AND ELECTRICAL SCHOOL
Los ANGELES, CALIF.

DEAR STUDENT!

EDUCATIONAL DEPT.

SPECIAL EXAMINATION #1

21,-1/4"aA
f/4161

ALTHOUGH YOU HAVE BEEN ENROLLED IN MY COURSE OF TRAINING FOR ONLY A SHORT
TIME AND ARE JUST BEGINNING TO GET A G000 START,YET I

AM CERTAIN YOU W LL

ADMIT THAT YOU HAVE ALREADY LEARNED CONSIDERABLE ABOUT RADIO.

AS I TOLD YOU BEFORE IN ONE OF MY EARLY MESSAGES -IN ORDER TO SUCCEED IN
THE RADIO PROFESSION, IT IS NECESSARY THAT YOU REMEMBER THE IMPORTANT

FACTS WHICH ARE PRESENTED.

SOME EXCEPTIONALLY IMPORTANT RADIO PRINCIPLES HAVE BEEN BROUGHT TO YOU
ATTENTION IN YOUR FIRST TEN LESSON ASSIGNMENTS AND SO THAT I MAY HAVE A

MEANS OF CHECKING UP ON YOU AND SEEING HOW WELL YOU REMEMBER THEM' I AM

ASKING YOU TO ANSWER IN FULL ALL OF THE QUESTIONS WHICH ARE INCLUDED IN

THIS SPECIAL EXAMINATION.

ALL OF THESE QUESTIONS ARE BASED UPON THE Frnar TEN LESSONS'S° REVIEW

THESE LESSONS, IF NECESSARY, AND ANSWER ALL OF THE QUESTIONS TO THE '8ET

OF YOUR ABILITY. NUMBER ALL OF YOUR ANSWERS SO THAT.THEY WILL CORRESPOND
WITH THE QUESTION NUMBER. WifTE PLAINLY OR USE TYPEWRITER AND THINK OUT

ALL OF YOUR ANSWERS CAREFULLY SO AS TO AVOID ANY UNNECESSARY ERRORS SE -

CAUSE THE WORK YOU DO ON THESE SPECIAL EXAMINATIONS IN A GREAT MEASURE

AFFECTS YOUR FINAL GRADE.

Ap A
1 AM LOOKING FORWARD T -(.1'A FINE SET OF ANSWERS FROM YOU, SO PLEASE MAIL

THEM TO ME AS SOON AS YOU CAN.

/SINCE7-TLY YOURS,

if/

PRESIDENT

EXAMINATION QUESTIONS

1. - DESCRIBE IN DETAIL THE OPERATING PRINCIPLE' OF THE MICROPHONE.

2. --How MAY SOUND WAVES BE PRODUCED?

3. - WHAT DO WE MEAN BY THE TERM "ELECTROMOTIVE FORCE"?

4. - IF TWO COPPER WIRES, ONE HAVING A GREATER DIAMETER THAN THE OTHER,

ARE BOTH CONNECTED ACROSS THE SAME SOURCE OF VOLTAGE, THEN WHICH OF

THESE TWO WIRES WILL PASS THE MOST CURRENT?

5. WHAT PARTS CONSTITUTE THE CONVENTIONAL TYPE OF TUNING CIRCUIT IN A

RADIO RECEIVER?

6. ^ WHAT IS A RHEOSTAT?

(OVER)



7. - THE DIFFERENCE BETWEEN A DAMPED AND CONTINUOUS TYPE RADIO WAVE?

8. - IF A CONDENSER IS CONNECTED IN A CIRCUIT THROUGH WHICH AN ALTERNATING
CURRENT IS FLOWING, WILL THE CONDENSER PASS MORE OR LESS CURRENT IF THE
FREQUENCY OF THE ALTERNATING CURRENT IS INCREASED?

9. - IF FOUR RESISTANCES, HAVING THE RESPECTIVE VALUES OF 10 OHMS, 6 OHMS,
4 OHMS AND 3 OHMS ARE ALL CONNECTED IN PARALLEL ACROSS A VOLTAGE SOURCE
OFFERING AN ELECTROMOTIVE FORCE OF 100 VOLTS, THEN HOW MUCH CURRENT WILL
FLOW THRU EACH RESISTOR? WHAT WILL BE THE TOTAL CURRENT FLOWING THROUGH
THE ENTIRE CIRCUIT?

10.- IF TWO COILS ARE EACH WOUND ON A TUBULAR-SHAPED FORM HAVING A DIAMETER
OF 1" AND ONE OF THESE COILS CONSISTS Of 10 TURNS OF WIE WHILE THE
OTHER CONSISTS OF 30 TURNS OF WIRE, THEN WHICH OF THE TWO COILS WILL
HAVE THE GREATER INDUCTANCE?

II.- DESCRIBE THE OPERATING PRINCIPLES OF A GRID CONDENSER PND LEAK TYPE CE-
TECTOR. dio)\jukillATA-tk,

12.- IF THE FILAMENTS OF TWO TUBES DRAWING
I AMPERE EACH ARE CONNECTED IN

PARALLEL AND TOGETHER CONNECTED ACROSS A 2 VOLT "A" SUPPLY, THEN WHAT
WILL BE THE TOTAL FILAMENT CURRENT WHICH IS DRAWN THIS COMBINATION
OF TUBES?

fvV
13.- IF YOU SHOULD HAVE A MAGNET, WHOSE POLARITY IS NOT MARKED, HOW CAN YOU

IDENTIFY ITS NOI:TH AND SOUTH POLES WITH THE AID OF A MAGNETIC COMPASS?

14.- WHAT IS, THE CHIEF ADVANTAGE OBTAINED FROM RESISTANCE-CAFACITY INTER -

STAGE COUPLING IN AN A.F. AMI-LIFIER?

15.- WHAT IS THE DIAMETER OF A #26 B&S COFFER WIRE?

16.- A RESISTANCE OF 10 OHMS, 5 OHMS, 30 OHMS AND 50 OHMS ARE ALL CONNECTED
IN SERIES AND AN ELECTROMOTIVE FORCE OF 200 VOLTS IS APPLIED ACROSS THE
EXTREMITIES OF THE ENTIRE GROUP. 1-104 MUCH CURRENT WILL FLOW THROUGH THE
CIRCUIT? WHAT WILL BE THE VOLTAGE Dt'i0P ACROSS EACH RESISTOR?

17.- DESCRIBE EXACTLY WHAT OCCURS IN EACH CIRCUIT OF A CRYSTAL RECEIVER DUR-
ING THE RECEPTION OF A BROADCAST A'OGF-AM.

18.- IF THE VOLTAGE SUPPLIED BY A SOURCE OF E.M.F. IS GREATER THAN CAN BE
TOLERATED BY A CERTAIN APPLIANCE WHAT MEANS MAY BE EMPLOYED TO REDUCE
THIS VOLTAGE THE PROPER AMOUNT?

19,- DRAW A CIRCUIT DIAGRAM OF A (ME -TUBE RECEIVER EMPLOYING REGENERATION.

20.- DRAW A CIRCUIT DIAGRAM OF A TRANSFORMER-COU=LED A.F. AMPLIFIER.



RADIO DIVISIONNATIONAL SCHOOLS
LOS ANGELES, CALIF.

SPECIAL EXAMINATION #2

DEAR STUDENT:

HAVING COMPLETED TWENTY LESSONS OF YOUR COURSE, IT IS AGAIN TIME
FOR US TO FIND OUT HOW MUCH KNOWLEDGE YOU HAVE ACQUIRED SINCE ANSWER-
ING YOUR FIRST SPECIAL EXAMINATION. FROM THE GRADE YOU RECEIVED IN THAT
EXAMINATION, WE KNOW THAT YOU HAVE MASTERED THE FIRST TEN LESSONS. THE

QUESTIONS IN THIS SECOND SPECIAL EXAMINATION ARE BASED UPON LESSONS #11
TO 20, INCLUSIVE. I AM SURE THAT YOU REALIZE THE IMPORTANCE OF THIS
EXAMINATION AND THAT YOU WILL GIVE IT CAREFUL CONSIDERATION TO OBTAIN
THE BEST POSSIBLE GRADE.

YOU ARE NO DOUBT PLEASED BECAUSE YOU ARE IN THE HEART OF YOUR RA-
DIO SERVICE STUDY AT SUCH AN EARLY STAGE OF YOUR TRAINING. BY IMMEDIATE
LY APPLYING THIS INFORMATION TO PRACTICAL USE) MANY STUDENTS HAVE BEEN
ABLE TO EARN CONSIDERABLE MONEY IN SPARE TIME WORK DURING THE ENTIRE
LATER PERIOD OF THEIR STUDIES.

REMEMBER THAT IT PAYS TO REVIEW YOUR LESSONS FROM TIME TO TIME,
TO FIX THE IMPORTANT POINTS IN YOUR MIND. ALSO BEAR IT IN MIND THAT TO
OBTAIN THE GREATEST POSSIBLE BENEFIT FROM YOUR LESSONS REQUIRES EARNEST
STUDY; JUST READING THE LESSON ONCE OR TWICE IS NOT SUFFICIENT.

WE WILL BE ESPECIALLY INTERESTED IN YOUR ANSWERS TO THE SECOND
SPECIAL EXAMINATION AND HOPE THAT YOU WILL GIVE THIS IMPORTANT MATTER
YOUR IMMEDIATE ATTENTION.

SINCERELY YOURS,

:"" /
' I PRESIDENT

EXAMINATION QUESTIONS

I. WHAT IS MEANT BY RADIO FREQUENCY AMPLIFICATION?

2. - DESCRIBE THE CONSTRUCTIONAL FEATURES OF A TYPICAL MODERN R.F.TRANS
FORMER*

3. - SUPPOSE THAT YOU DESIRE TO WIND A SECONDARY WINDING OR TUNING COIL
OF AN R.F. TRANSFORMER FOR BROADCAST RECEPTION ON A PIECE OF BAKE-
LITE TUBING HAVING A DIAMETER OF 1", AND THAT THE TUNING CONDENSER
TO BE USED WITH THIS COIL HAS A RATED CAPAC.TY OF .00035 MFD. WHAT
SIZE AND TYPE OF WIRE, AND HOW MANY TURNS, WOULD YOU USE IN THIS
COIL?

4. - DESCRIBE HOW NEUTRALIZING PRINCIPLES MAY BE EMPLOYED TO PREVENT OS
CILLATION IN AN R.F. AMPLIFIER IN WHICH TRIODES ARE USED.

BY MEANS OF A DIAGRAM,SHOW THE NUMBER AND ARRANGEMENT OF DRY CELLS
YOU WOULD USE TO OBTAIN A VOLTAGE OF 4 1/2 VOLTS AND SUPPLY A CUR-
RENT DEMAND OF 1/2 AMPERE.



6.- How WOULD YOU TEST A #6 DRY CELL TO DETERMINE IF IT IS SERVICEABLE?

7. - WHAT MINIMUM "OLTAGE WOULD YOU ALLOW A NOMINAL 1+5 -VOLT "B" BATTERY

BEFORE CONSIDERING ITS REPLACEMENT?

8. - DESCRIBE THE CONSTRUCTION OF A LEAD -ACID TYPE STORAGE CELL.

9. - IF A LEAD -ACID TYPE STORAGE CELL IS FULLY CHARGED, WHAT SHOULD BE
ITS SPECIFIC GRAVITY?

10.- WHAT SPECIFIC GRAVITY READING INDICATES A LEAD -ACID STORAGE CELL
AS BEING FULLY DISCHARGED?

II.- WHAT IS THE NORMAL VOLTAGE DEVELOPED ACROSS A FULLY -CHARGED LEAD..
ACID STORAGE CELL?

12.- DESCRIBE THE CONSTRUCTIONAL FEATURES OF AN ELECTROLYTIC TYPE OF
TRICKLE CHARGER.

13.- DRAW A CIRCUIT DIAGRAM OF A TRICKLE CHARGER IN WHICH A COPPER -OX

IDE RECTIFIER IS USED.

DRAW A CIRCUIT DIAGRAM OF A "B" ELIMINATOR IN WHICH A RAYTHEON
GASEOUS RECTIFYING TUBE IS USED.

15... DESCRIBE THE CONSTRUCTION AND OPERATION OF AN ELECTROMAGNETIC TYPE
OF DYNAMIC SPEAKER.

I6. DESCRIBE THE CONSTRUCTION OF THE TYPE OF SCREEN -GRID TUBE USED IN
BATTERY -OPERATED RECEIVERS.

WHY IS SHIELDING USED IN MODERN RECEIVERS?

18.- WHAT ARE THE OPERATING CHARACTERISTICS OF THE TYPE 2A5 POWER TUBE?

19.- WHAT APE THE OPERATING CHARACTERISTICS OF THE TYPE -58 TUBE?

20.- How IS THE GRID BIAS VOLTAGE GENERALLY OBTAINED IN A.G. RECEIVERS?

21.- DRAW A CIRCUIT DIAGRAM SHOWING HOW TWO TYPE 2A5 TUBES MAY BE CON-
NECTED IN A PUSH-PULL POWER STAGE.

22.- DRAW A CIRCUIT DIAGRAM SHOWING HOW THE FIELD COIL OF A DYNAMIC
SPEAKER MAY BE USED AS A FILTER CHOKE IN THE POWEP SUPPLY OF AN

A.G. RECEIVER.

23.- DESCRIBE THE OPERATING PRINCIPLES OF A STANDARD TYPE SUPERHETERO-
DYNE RECEIVER.

24.- WHAT IMPORTANT FACTS WOULD YOU TAKE INTO CONSIDERATION WHEN DESIGN
ING AN ANTENNA INSTALLATION?

25.- NAME THE MOST IMPORTANT ITEMS WHICH SHOULD BE INCLUDED IN THE RA-
DIO MAN'S SERVICE EQUIPMENT.
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Xpecial Lxaminatiot. # 3
//427,6

DEAR STUDENT:

UPON COMPLETING YOUR 27TH LESSON, YOU HAVE PASSED ANOTHER IMPORTANT
STAGE OF YOUR TRAINING. BY CHECKING BACK OVER THE LAST NINE LESSONS
WHICH YOU STUDIED, YOU WILL FIND THAT YOU HAVE LEARNED CONSIDERABLE
BOUT RECEIVER TROUBLES, RADIO INTERFERENCE, AUTOMOBILE RECEIVERS,MIDGET
RECEIVERS, AND PORTABLE RECEIVERS, AS WELL HAVING RECEIVED MANY SUGGES-
TIONS REGARDING THE CONSTRUCTION OF RECEIVERS IN GENERAL. THIS,YOU WILL
NO DOUBT AGREE, IS A GREAT DEAL OF INFORMATION TO HAVE ACQUIRED IN ONLY
NINE LESSONS AND MIGHTY IMPORTANT INFORMATION TOO.

I WANT YOU TO REALIZE THAT I AM DEEPLY INTERESTED IN HOW WELL YOU

REMEMBER THE MANY THINGS WHICH YOUR LESSONS HAVE MADE KNOWN TO YOU AND

IT IS FOR THIS REASON THAT I AM ASKING YOU TO ANSWER THE QUESTIONS OF

THIS SPECIAL EXAMINATION.

EACH OF THE QUESTIONS TO FOLLOW IS BASED UPON LESSONS #19 TO 27IN"
CLUSIVE AND SO IT WOULD BE ADVISABLE THAT YOU REVIEW THESE LESSONS CARE-
FULLY BEFORE ATTEMPTING TO ANSWER THE QUESTIONS.

I ALSO WISH TO TAKE THIS OPPORTUNITY OF CONGRATULA7ING YOU FOR THE
FINE WAY IN WHICH YOU HAVE APPLIED YOURSELF TO YOUR STUDIES SO FAR AND 1

AM CONFIDENT THAT YOU WILL CONTINUE TO DO YOUR UTMOST IN MAINTAINING A

HIGH STANDARD IN THE WORK WHICH IS YET TO COME.

SINCERELY YOURS,

PRESIDENT

EXAMINATION QUESTIONS

I. IF IN A BATTERY OPERATED RECEIVERITHE FILAMENT WIRES TO ONE OF THE
TUBES BECOME SHORT CIRCUITED,HOW WILL THIS AFFECT THE RECEIVER AND
THE "A" BATTERY?

2. - EXPLAIN HOW YOU CAN DETERMINE IF A WINDING OF A TRANSFORMER IS OPEN
CIRCUITED OR NOT.

3. - WHAT SYMPTOMS WOULD CAUSE YOU TO SUSPECT A FILTER CONDENSER IN THE
POWER PACK OF AN A.C. RECEIVER BEING SHORT CIRCUITED?

4. - WHAT ARE SOME OF THE POSSIBLE CAUSES FOR WEAK SIGNAL REPRODUCTION?

(OVER)



5. - IF YOU WERE CALLED UPON TO DIAGNOSE THE CAUSE FOR THE FAILURE OF
AN A.C. RECEIVER TO OPERATE, HOW WOULD YOU PROCEED TO DETERMINE
THE TROUBLE?

6 EXPLAIN A QUICK AND SIMPLE TEST WHICH WILL ENABLE YOU TO DETERMINE
WHICH STAGE OF A TUNED R.F. RECEIVER IS PREVENTING THE SET FROM
OPERATING?

7. - WHAT ARE THE MOST PROBABLE CAUSES FOR POOR TONE QUALITY?

8. WHAT ARE THE MOST COMMON CAUSES FOR EXCESSIVE HUM IN A.C.RECEIVERS?

9. - WHAT ARE SOME OF THE MOST COMMON CAUSES FOR SCRATCHING AND CRACKIr
ING NOISES IN A RECEIVER?

I0- IF PLATE VOLTAGE IS LACKING AT ALL OF THE R.F TUBE SOCKETS IN A
RECEIVER BUT IS PRESENT AT THE OTHER TUBE SOCKETS,WHERE WOULD YOU
LOOK FOR THE TROUBLE?

II- EXPLAIN HOW YOU WOULD DETERMINE IF AN INTERFERENCE NOISE ORIGINATES
WITHIN THE RECEIVER OR NOT.

12.- How WOULD YOU GO ABOUT THE TASK OF LOCATING AN EXTERNAL SOURCE OF
INTERFERENCE?

I3- IF AN ELECTRIC MOTOR IS KNOWN TO PRODUCE AN INTERFERING NOISE, HOW
COULD YOU CORRECT THE CONDITION?

DESCRIBE AN INTERFERENCE REJECTING ANTENNA SYSTEM.

DESCRIBE A SUITABLE ANTENNA SYSTEM FOR AN AUTOMOBILE RECEIVER IN"''

STALLATIONe

I6.- EXPLAIN WHAT PROVISIONS SHOULD BE MADE IN THE ELECTRICAL SYSTEM OF
AN AUTOMOBILE TO PREVENT THE RECEIVER FROM PICKING UP EXCESSIVE IN
TERFERENCE NOISE.

DRAW A CIRCUIT DIAGRAM OF A VIBRATOR TYPE AUTOMOTIVE "B" ELIMINAT-
OR USING A VACUUM TUBE RECTIFIER.

18.- EXPLAIN THE OPERATING PRINCIPLE OF THE "B" ELIMINATOR WHICH YOU
HAVE DRAWN AS YOUR ANSWER FOR QUESTION #I7 OF THIS EXAMINATION.

DESCRIBE ONE COMMON METHOD OF SUPPLYING THE BIAS VOLTAGE FOR A Flh
AMENT TYPE POWER TUBE IN A MIDGET A.C. RECEIVER, ILLUSTRATING YOUR
DESCRIPTION BY MEANS OF A SIMPLE DIAGRAM

20.- WHAT ARE THE MOST IMPORTANT POINTS WHICH YOU WOULD TAKE INTO CON"
SIDERATION UPON COMTEMPLATING THE CONSTRUCTION OF A PORTABLE RE-
CEIVER?

21e-.. DESCRIBE THE CONSTRUCTIONAL FEATURES OF A TYPICAL LOOP ANTENNA.

22. - WHAT IMPORTANT FACTS WOULD YOU TAKE INTO CONSIDERATION UPON CON-
TEMPLATING AN ANTENNA INSTALLATION?



NATIONAL
ADIO DIVISION

4000 South Figueroa St. f Los Angeles, California

Xpecial examination # 4
DEAR STUDENT:

YOU ARE PROGRESSING SPLENDIDLY WITH YOUR STUDIES AND IT IS INDEED

MOST PLEASING TO ME TO SEE YOU TAKE SUCH A COMPLETE INTEREST IN YOUR
WORK. FROM NOW ON, YOUR STUDIES ARE GOING TO BECOME MORE TECHNICAL AND
IT MAY REQUIRE A LITTLE HARDER STUDY FOR YOU TO MASTER THEM. HOWEVER,
YOU MUST BEAR IN MIND THAT THIS ADVANCED TYPE OF STUDY IS MOST NECESSARY
IN ORDER THAT YOU MAY PREPARE YOURSELF FOR THE BETTER JOBS WHICH THE

RADIO INDUSTRY HAS TO OFFER YOU.

IT IS NOW TIME FOR ANOTHER SPECIAL EXAMINATION. THIS PARTICULAR EX-
AMINATION IS BASED SOLELY UPON LESSONS #28 TO #36 INCLUSIVE AND SO BE-

FORE COMMENCING TO ANSWER THE FOLLOWING GROUP OF QUESTIONS, I SUGGEST

THAT YOU FIRST REVIEW THESE LAST NINE LESSONS CAREFULLY, SO THAT YOU
WILL BE SURE TO HAVE A PERFECT UNDERSTANDING OF EVERYTHING WHICH HAS BEEN
EXPLAINED IN THEM.

I AM CERTAIN THAT YOU WILL FIND THIS EXAMINATION TO BE INTERESTING,
AS WELL AS INSTRUCTIVE AND THAT YOU WILL DO YOUR BEST TO RECEIVE A SPLEN
DID GRADE UPON IT.

SINCERELY YOURS,

PRESIDENT

EXAMINATION QUESTIONS

I. - DRAW A DIAGRAM OF A TYPICAL AUTOMATIC VOLUME CONTROL CIRCUIT,USING
A SEPARATE A.V.C. TUBE AND EXPLAIN HOW IT OPERATES.

2.  WHY IS IT THAT RECEIVERS EMPLOYING AN AUTOMATIC VOLUME CONTROL SYS
TEM HAVE A TENDENCY TO AMPLIFY BACK GROUND NOISE CONSIDERABLY WHEN
TUNED TO SOME POINT BETWEEN STATIONS?

3. DRAW A CIRCUIT DIAGRAM OF AN AUTOMATIC NOISE SUPPRESSION CIRCUIT,
SHOWING HOW IT IS USED IN CONJUNCTION WITH AN AUTOMATIC VOLUMECON-
TROL SYSTEM OF A RECEIVER.

4. EXPLAIN THE OPERATION OF THE CIRCUIT WHICH YOU HAVE DRAWN IN ANSWER
TO QUESTION #3.

(OVER)



5. ILLUSTRATE BY MEANS OF A DIAGRAM HOW A TYPE 2A6 TUBE CAN BE USED
IN A SUPERHETERODYNE RECEIVER SO AS TO FUNCTION SIMULTANEOUSLY ASA
SECOND DETECTOR, A.F. AMPLIFIER AND AN A.V.C. TUBE.

6. - WHEN USING A DUPLEX -DIODE TRIODE TUBE SO THAT IT WILL FUNCTION AS
A HALF^WAVE DETECTOR, HOW WILL THE AMOUNT OF ITS RECTIFIED SIGNAL
VOLTAGE COMPARE WITH THAT OBTAINED WHEN THIS SAME TUBE IS USED IN
A FULL WAVE DETECTOR ARRANGEMENT?

7. - EXPLAIN THE MECHANISM AND OPERATION OF THE SHADOWTUNINGINSTRUMENT0

8. - SHOW BY MEANS OF A DIAGRAM HOW IN A SERIES STORAGE BATTERY CHARG-
ING CIRCUIT THE RATE OF CHARGE THROUGH ONE OF THE BATTERIES CAN BE
REDUCED WITHOUT REDUCING THE RATE OF CHARGE THROUGH THE OTHER
BATTERIES OF THE CIRCUIT.

9. - DRAW A CIRCUIT DIAGRAM SHOWING HOW A PHONOGRAPH PICK-UP UNIT CAN BE
CONNECTED TO THE GRID CIRCUIT OF A RECEIVER'S DETECTOR STAGE.

10.1- DRAW A CIRCUIT DIAGRAM SHOWING HOW A PHONOGRAPH PICK-UP UNIT CAN BE
CONNECTED TO THE SECOND DETECTOR OF A SUPHETERODYNE RECEIVER IN
WHICH A TYPE 2A6 TUBE IS EMPLOYED.

!I.'''. DRAW A CIRCUIT DIAGRAM WHICH ILLUSTRATES A TONE -CONTROL CIRCUIT.

12.-. WHAT IS AN IMPORTANT ADVANTAGE OF CONTROLLING REGENERATION IN SHORT
WAVE RECEIVERS THROUGH VARIATION OF THE DETECTOR TUBE'S SCREEN -
GRID RDSITIVE POTENTIAL.

13.- EXPLAIN HOW YOU WOULD TEST A LEAD -ACID STORAGE BATTERY BY MEANS OF
THE CADIMUM TEST.

I4.- HOW DOES THE EDISON STORAGE CELL DIFFER FROM THE LEAD-ACID TYPE
STORAGE CELL?

EXPLAIN THE "SKIP^DISTANCE" PHENOMENA AS EXPERIENCED WITH SHORT-
WAVE RECEPTION.

16.- DESCRIBE BRIEFLY HOW A RECEIVER DESIGNED FOR 110 VOLT D.C. OPERA-
TION DIFFERS FROM A RECEIVER DESIGNED FOR I10 VOLT A.C. OPERATION.

17.- HOW DOES A 110 VOLT A.D. RECEIVER DIFFER FROM A 220 VOLT A.C. RE-
CEIVER?

16.-. DESCRIBE BRIEFLY ANY ONE UNIVERSAL RECEIVER CIRCUIT.

DESCRIBE THE 25Z5 TUBE AND EXPLAIN HOW IT MAY BE USED.

20.- WHAT ARE SOME OF THE MORE IMPORTANT POINTS WHICH SHOULD BE CONSID-
ERED AT THE TIME THE CONSTRUCTION OF ANY RECEIVER IS CONTEMPLATED?



NATIONAL % 1,61-;414.,
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4000 South Figueroa St. > Los Angeles, California

g5pecial examination #5
DEAR STUDENT:

DURING THE PAST NINE LESSONS, YOU HAVE LEARNED MANY NEW THINGS OFA
TECHNICAL NATURE WHICH ARE GOING TO PROVE THEMSELVES OF GREAT VALUE TO

YOU LATER ON. THE PRINCIPLES AND FORMULAS GIVEN YOU IN THE LESSONS FROM

#37 TO 45 FORM THE BASIS OF RADIO DESIGN WORK IN GENERAL.

IT IS KNOWLEDGE OF THE TYPE WHICH YOU ARE NOW ACQUIRING THAT WILL

PERMIT YOU TO RISE ABOVE THE RANKS OF THE AVERAGE TECHNICIAN. FURTHER...

MORE, THIS IS THE TYPE OF TRAINING WHICH ENABLES YOU TO DERIVE REAL DIY

IDENDS FROM THE INVESTMENT YOU MADE AT THE TIME YOU ENROLLED.

BEAR IN MIND THAT THIS EXAMINATION IS BASED ON LESSONS #37 TO 45,

SO BE SURE TO REVIEW THESE LESSONS CAREFULLY FIRST BEFORE ATTEMPTING TO

ANSWER THE FOLLOWING QUESTIONS.

S NCERELY YOURS,

PRESIDENT

EXAMINATION QUESTIONS

I. - HOW DOES THE IMPEDANCE OF A SERIES RESONANT TUNING CIRCUIT COMPARE
WITH THAT OF A PARALLEL RESONANT CIRCUIT AT THE RESONANT FREQUENCY?

2. - WHAT IS MEANT BY THE TERM POWER FACTOR?

3. - IF A CONDENSER OF .00025 MFD. CAPACITY IS CONNECTED IN SERIES WITH

A COIL HAYING AN INDUCTANCE VALUE OF 4 MICROHENRIES,AT WHAT WAVE
LENGTH WILL THIS TUNED CIRCUIT RESONATE?

4. IF A CONDENSER OF 140 MMFD. CAPACITY IS CONNECTED IN SERIES WITH A
COIL HAVING AN INDUCTANCE VALUE OF 4 MICROHENRIES, AT WHAT WAVE-.

LENGTH WILL THIS TUNED CIRCUIT RESONATE?

5. HOW MANY TURNS TO THE INCA CAN A #30 B&S ENAMELLED COPPER WIRE BE

WOUND IF NO SPACING IS ALLOWED BETWEEN ADJACENT TURNS?

6. - TO WHAT FREQUENCY DOES AN "LC" FACTOR OF 0.1013 CORRESPOND?

(OVER)



7. - IF IT IS DESIRED TO WIND A COIL ON A I" DIAMETER TUBULAR FORM WITH
A +30 348 ENAMELLED WIRE AND SO THAT IT WILL TUNE OVER A FREQUENCY
BAND OF 550 TO 1500 Kc WHEN USED IN CONJUNCTION WITH A .00035MFD
TUNING CONDENSER, THEN HOW MANY TURNS OF THIS WIRE SHOULD BE USED
IF NO SPACING IS ALLOWED BETWEEN TURNS?

8. AN UNKNOWN RESISTANCE IS BEING MEASURED ON A WHEATSTONE BRIDGE AND

A 10 OHM RESISTOR IS USED AS A STANDARD. WITH THE "BRIDGE" IN A

STATE OF BALANCE, THE DISTANCES "8" AND "T" ARE FOUND TO BE 20

CM AND 80 CM RESPECTIVELY. WHAT IS THE VALUE OF THE UNKNOWN RE-
SISTANCE?

9. - WHAT IS THE ADVANTAGE OF USING A BAND-PASS OR BAND-SELECTOR CIR-
CUIT IN THE R.F. AMPLIFIER OF A RECEIVER?

DRAW A CIRCUIT DIAGRAM SHOWING HOW A FIXED CONDENSER MAY BE USED

AS THE MEANS OF COUPLING IN A BANDPASS CIRCUIT.

11."' IN ORDER TO HAVE A GANGED TUNING CONDENSER TUNE THE OSCILLATOR, AS
WELL AS THE PRE-SELECTOR AND FIRST DETECTOR STAGES IN A SUPERHETER-
ODYNE RECEIVER EMPLOYING A PADDING SYSTEM IN THE OSCILLATOR'S TUNED
CIRCUIT, WHAT RELATION MAY EXIST BETWEEN THE INDUCTANCE RATING OF
THE OSCILLATOR'S TUNED WINDING AND THE OTHER TUNED WINDINGS AND BD-
TWEEN THE SIZE OF PADDING CONDENSER AND THE RATINGS OF THE GANGED
CONDENSER SECTIONS SO AS TO OBTAIN PROPER TRACKING?

12e-.. IF THE PEAK VOLTAGE IN A CERTAIN A.C. CIRCUIT IS 450 VOLTS, WHAT
WILL BE THE EFFECTIVE VOLTAGE OF THIS CIRCUIT?

13.- IF FOUR RESISTORS HAVING RESPECTIVE VALUES OF 10; 20; 5 AND 4 OHMS
ARE ALL CONNECTED IN PARALLEL, WHAT WILL BE THEIR COMBINED RESIS-
TANCE?

14.- IF THE VOLTAGE OF AN A.C. CIRCUIT AS MEASURED WITH A VOLTMETER IS
FOUND TO BE 130 VOLTS,THEN WHAT PEAK VOLTAGE WILL BE PRESENT IN

THIS SAME CIRCUIT?

WHAT INDUCTIVE REACTANCE WILL AN 85 MILLIHENRY R.F. CHOKE OFFER TO-
WARDS A 600 Kc. CURRENT?

WHAT CAPACITIVE REACTANCE WILL A  00035 MFD. CONDENSER OFFER TO-
WARDS AN OSCILLATING CURRENT HAVING A FREQUENCY OF,850 Kc.4

17.- A CIRCUIT CONSISTING OF A 100 MILLIHENRY CHOKE, A .005 MFD CONDEN-
SER AND 15 OHMS OF D.C. RESISTANCE ARE ALL CONNECTED IN SERIES. IF

THE ENDS OF THIS COMBINATION ARE CONNECTED ACROSS A SOURCE OF 2VOLT8
SIGNAL VOLTAGE AND OF 600 KC. FREQUENCY, THEN HOW MUCH CURRENT WILL
FLOW THROUGH THE CIRCUIT?

I8- WHAT IS THE PHASE RELATION BETWEEN THE VOLTAGE AND CURRENT IN A
PURE INDUCTIVE A.C. CIRCUIT?

IF THREE CONDENSERS HAVING RESPECTIVE CAPACITIVE VALUES OF .00025
MFD., .0005 MFD AND .00075 MFD.ARE ALL CONNECTED IN SERIES, WHAT
WILL BE THEIR COMBINED CAPACITY?



LOS
q12
ANGELES

ESTABLISHED 1905

DEAR STUDENT:

CALIF OR NIA

J. A. ROSENKRANZ, President

RADIO DIVISION
SPECIAL EXAMINATION NO. 7

You HAVE JUST COMPLETED AN INTENSIVE STUDY TREATING WITH A -F AMPLI

FYING SYSTEMS AND MATHEMATICS. THIS KNOWLEDGE IS GOING TO BE OF TREMEN-

DOUS HELP TO YOU IN CONSTRUCTING SOUND AMPLIFYING EQUIPMENT, BROADCAST
TRANSMITTERS, TALKING PICTURE EQUIPMENT, TELEVISION EQUIPMENT, ETC.

I

ADVISE YOU MOST URGENTLY TO REVIEW THIS SERIES OF LESSONS ON AM-

PLIFIERS SO THAT THERE WILL BE NO DOUBT IN YOUR MIND CONCERNING ANY OF

THE SUBJECTS DISCUSSED THEREIN. THIS IS IMPORTANT BECAUSE IN THE STUDIES

THAT FOLLOW YOU WILL HAVE NEED FOR THIS INFORMATION ALSO, THE EXPLANA

TIONS AS GIVEN IN SUCCEEDING LESSONS ASSUME THAT YOU REMEMBER THESE

FACTS.

I
AM DELIGHTED IN SEEING YOU MAKE SUCH SPLENDID PROGRESS IN YOUR

STUDIES, AND AM ANXIOUSLY LOOKING FORWARD TO THE TIME WHEN YOU WILL TAKE

YOUR PLACE IN THE INDUSTRY AS A THOROUGHLY QUALIFIED TECHNICIAN.

EXAMINATION QUESTIONS

I. DRAW A CIRCUIT DIAGRAM OF AN A -F AMPLIFIER EMPLOYING A 57 TUBE IN

THE INPUT STAGE, A 56 TUBE IN THE INTERMEDIATE STAGE AND TWO 2A5TS

IN A PUSH-PULL POWER STAGE. SHOW HOW YOU WOULD CONNECT A DOUBLE..

BUTTON CARBON MICROPHONE TO THIS AMPLIFIER AND HOW YOU WOULD CON-

NECT FOUR SPEAKERS TO THE OUTPUT OF THE AMPLIFIER. EACH OF THE

SPEAKERS USED IS TO BE OF THE A -C TYPE AND HAVING A VOICE COIL IMPE

DANCE OF 8 -OHMS. THIS DIAGRAM IS TO BE COMPLETE, WITH THE VALUES

OF ALL PARTS DESIGNATED.

2. - FOUR DYNAMIC SPEAKERS, HAVING VOICE COIL IMPEDANCES OF 9 -OHMS EACH

AND INDIVIDUAL INPUT TRANSFORMERS, ARE TO BE CONNECTED TO A 200OHM

TRANSMISSION LINE. SHOW 3Y MEANS OF A DIAGRAM HOW YOU WOULD MAKE

THE CONNECTIONS, INDICATING THE IMPEDANCE VALUES OF THE VARIOUS

PARTS INVOLVED.

3. EXPLAIN IN DETAIL HOW YOU WOULD PROCEED TO DETERMINE THE ACOUSTIC

CONDITIONS OF A ROOM,PREPARATORY TO INSTALLING AMPLIFYING EQUIPMENT.

4. - DRAW A DIAGRAM OF A PRE -AMPLIFIER CIRCUIT, SHOWING HOW A CONDENSER

MICROPHONE IS CONNECTED TO IT AND HOW YOU WOULD COUPLE THIS AMPLI-

FIER TO THE INPUT OF A MAIN AMPLIFIER THROUGH A 500..OHM TRANSMIS-

SION LINE. THIS DIAGRAM IS TO BE COMPLETE, WITH ALL NECESSARY PARTS

VALUES SPECIFIED.

(OVER)



5. - DESCRIBE THE PRINCIPLES INVOLVED IN DESIGNING A DIRECT -COUPLED

AMPLIFIER, AND ILLUSTRATE YOUR EXPLANATION WITH A SUITABLE DRAWING.

6. _ MAKE A DIAGRAM SHOWING HOW A TYPE 53 TUBE MAY BE USED AS A PHASE -IN

VERTER, DRIVING A PAIR OF RESISTANCE COUPLED PUSH-PULL 56 TUBES AND
WHICH IN TURN DRIVE A PAIR OF RESISTANCE COUPLED PUSH-PULL 2B6 TUBES.

7. - REDUCE THE FOLLOWING FRACTION TO ITS LOWEST TERMS:

(X4- Y) (X -Y)1
X(X-Y) 2

8. - REDUCE THE FOLLOWING TO EQUIVALENT FRACTIONS HAVING A LOWEST COMMON
DENOMINATOR:

(A) (B)
A X

X - A X - A

(C)
A2

X2 - Az

9. - SOLVE FOR X IN THE FOLLOWING EQUATION: 2X -.(5X+5) = 7.

100- DIVIDE 4 x4' ykia, x7 y3 - 12 X6 Y$ BY 2X2 Y2

II.... SOLVE FOR "X" IN THE FOLLOWING EQUATION: X - 16 48

12.- DIVIDE 3X -f- Y BY 4x

9 3

13.-. SOLVE THE FOLLOWING PROBLEM BY USING LOGARITHMS, SHOWING ALL YOUR
WORK:

110 X 3.1 x 0.650
33 x 0.7854 x 1.7

140- AN AMPLIFIER HAS AN EMF OF ONE VOLT APPLIED ACROSS ITS INPUT RESIS-
TANCE OF 20,000 -OHMS. AN EMF OF 18 VOLTS APPEARS ACROSS ITS OUTPUT
RESISTANCE OF 5000 -OHMS. WHAT IS THE POWER -GAIN IN DB AND WHAT IS

THE VOLTAGE GAIN IN DB OF THIS AMPLIFIER? WOULD IT BE WORTH WHILE
TO INCREASE THE AMPLIFICATION SO THAT 30 VOLTS APPEARED ACROSS THE
OUTPUT?

15.- A CERTAIN AMPLIFIER IS KNOWN TO OFFER A GAIN OF 80 DB, AND AT WHICH
TIME A SIGNAL VOLTAGE OF 35 VOLTS IS AVAILABLE AT ITS OUTPUT As-
SUMING THE INPUT AND OUTPUT IMPEDANCES TO BE EQUAL, WHAT IS THE

SIGNAL -VOLTAGE INPUT TO THE AMPLIFIER AT THIS TIME?

16. DRAW A DIAGRAM SHOWING HOW THREE MICROPHONES CAN BE MADE TO OPERATE
INTO A MIXER CIRCUIT WHICH IN TURN FEEDS INTO THE INPUT OF AN AMPLI
FIER. T -PAD VOLUME CONTROLS ARE TO BE USED IN THIS SYSTEM.

I7. IT IS DESIRED TO DESIGN AN H -PAD FOR A 500 -.OHM TRANSMISSION LINE
WHICH IS BEING USED TO CONNECT TWO AMPLIFIERS TOGETHER. THIS PAD

IS EXPECTED TO FURNISH AN ATTENUATION OF 8 DB. WORK OUT THE DESIGN
FOR THIS PAD AND MAKE A DRAWING OF THE SYSTEM, DESIGNATING THE ELEC
TRICAL VALUES FOR ALL RESISTOR VALUES USED IN THE PADS AS WELL AS

THE SOURCE AND LOAD IMPEDANCES.

I8. DESIGN A DB VOLUME CONTROL TO MEET THE FOLLOWING SPECIFICATIONS:
THIS CONTROL IS TO BE USED AS THE GRID LEAK RESISTOR FOR AN AMPLI-
FIER TUBE AND THE ASSUMED GRID LEAK RESISTOR VALUE IS TO BE 250,000

OHMS. THE TOTAL ATTENUATION IS TO BE 30 DB. THERE ARE TO BE TEN
STEPS OF ATTENUATION, 3 DB PER STEP, IN ADDITION TO THE "FULL -ON"
AND "OFF" POSITIONS.

-2 -



NATIONAL SCHOOLS
RADIO DIVISION

4000 South Figueroa St. f Los Angeles, California

SPECIAL JOB SHEET EXAMINATION #1

DEAR STUDENT: ;PI-pE44,49

YOU HAVE BY THIS TIME STUDIED THE FIRST TEN JOB SHEETS AND BEFORE
CONTINUING WITH THOSE WHICH ARE TO FOLLOW, IT IS ADVISABLE THAT WE TAKE
THE TIME NOW TO ASSURE OURSELVES THAT YOU ARE LEARNING FROM THEM ALLTHAT
YOU SHOULD.

IT IS OF COURSE TRUE THAT THIS FIRST GROUP OF TEN JOB SHEETS ARE
OF A RATHER ELEMENTARY NATURE BUT NEVERTHELESS THEY COWTAIN MANY IMPOR-
TANT FACTS WHICH YOU CANNOT AFFORD TO PASS BY UNNOTICED. AS YOU PROGRESS
YOU WILL FIND YOUR JOB SHEETS TO TREAT WITH THE MORE COMPLEX SUBJECTS AND
TO BECOME INCREASINGLY INTERESTING.

BEFORE COMMENCING TO ANSWER THE QUESTIONS WHICH FOLLOW,PLEASE
BER YOUR EXAMINATION PAPER AS FOR IDENTIFICATION PURPOSES.

INCERELY YOURS,

PRESIDENT

EXAMINATION QUESTIONS
(JSI)

I. - EXPLAIN IN DETAIL HOW YOU WOULD ALIGN THE TUNING CIRCUITS OFA T.R.F.
RECEIVER WITH THE AID OF A SERVICE OSCILLATOR.

2. DESCRIBE TWO METHODS WHEREBY YOU CAN DETERMINE WHICH SIDE OF A D.C.
CIRCUIT IS POSITIVE AND WHICH NEGATIVE.

3. A CERTAIN HOME WHICH YOU ARE CALLED UPON TO VISIT IS WIRED FOR ELEC-
TRIC LIGHTING AND YOU ARE EXPECTED TO DETERMINE WHETHER THISPARTIC-
ULAR INSTALLATION IS OF THE A.C. OR D.O. TYPE AND ALSO THE VOLTAGE
OF SAME. HOW WOULb YOU PROCEED TO DETERMINE THESE FACTS?

4. WHAT IL THE DIAMETER OF A #I0 B&S COPPER WIRE EXPRESSED IN MILS AND
WHAT IR THE RESISTANCE PER THOUSAND FEET OF THIS WIRE?

5. ^ YOU ARE CALLED UPON TO SERVICE AN OLD T.R.F. RECEIVER WHICH EMPLOYS
TRIODES IN AN R.F. AMPLIFIER OF NEUTRODYNE DESIGN. THE SELECTIVITY
OF THIS RECEIVER IS FOUND TO BE SATISFACTORY BUT TiE SET HAS ATIIIND
ENCY TO SQUEAL OR WHISTLE ESPECIALLY WHEN TUNED TO THE HIGHER FRE-.

QUENCIES. WHAT 18 WRONG WITH THIS RECEIVER AND HOW WOULD YOU PROCEED
TO CORRECT THE CONDITION?

(OVER)



6. - How MUCH CURRENT CAN BE PASSED SAFELY THROUGH A 412 B&S RUBBER COV-
ERED WIRE?

7. - UPON BEING CALLED UPON TO SERVICE A BATTERY' OPERATED RECEIVER,YOU FIND
THAT THE TUBES LIGHT BUT NO SIGNALS ARE RECEIVED. WHAT IS THE PROB-
ABLE CAUSE OF THE TROUBLE AND HOW WOULD YOU REMEDY IT?

8. - UPON TESTING AN A.C. RECEIVER,1T IS FOUND THAT NO "B" VOLTAGES ARE
AVAILABLE FROM THE POWER PACK AND THE PLATES OF THE RECTIFIER TUBE
BECOME RED HOT. WHAT IS THE MOST PROBABLE CAUSE FOR THIS TROUBLEAND
HOW WOULD YOU REMEDY IT?

9. - A CERTAIN RECEIVER HAS A TENDENCY TO EMIT A HOWLING SOUND WHEN CER-
TAIN STRONG NOTES ARE REPRODUCED BY THE SPEAKER AND ALSO IF THE CHAS
SIS IS JARRED. WHAT IS THE MOST PROBABLE CAUSE FOR THIS TROUBLE AND
HOW WOULD YOU REMEDY IT?

10.- WHAT MAY BE THE TROUBLE IN A 110 OR 220 VOLT D.C. RECEIVER IN WHICH
NONE OF THE TUBE FILAMENTS LIGHT?

11.- How WOULD YOU PROCEEC TO ALIGN THE TUNING CIRCUITS OF A T.R.F. RE-
CEIVER IN THE EVENT THAT NO SERVICE OSCILLATOR IS AVAILABLE?

12.- WHAT ARE SOME OF THE MOST COMMON CAUSES FOR EXCESSIVE HUM IN AN A.C.
RECEIVER AND HOW WOULD YOU REDUCE IT IN EACH CASE?

13. WHAT ARE SOME OF THE MOST COMMON CAUSES FOR LOW VOLUME IN A.C. .<E-

CEIVERS?

14.^ IF THE LINE PLUG OF A D.C. RECEIVER SHOULD BE REVERSED IN THE RECEP-
TACLE OF THE D.C. LIGHTING CIRCUIT,HOW WOULD THIS AFFECT THE PER^
FORMANCE OF THE RECEIVER?

15.- WHAT ARE SOME OF THE MOST COMMON CAUSES OF INTERMITTENT RECEPTION?

16.-- IF VOLTAGE IS LACKING ACROSS ONLY A PORTION OF A POWER PACK VOLTAGE
DIVIDER SYSTEM, WHAT IS THE MOST PROBABLE CAUSE OF TROUBLE?HOWWOULD
YOU CORRECT THE CONDITION?

17.- WHAT ARE SOME OF THE MOST COMMON CAUSES FOR LOW VOLUME IN BATTERY OP
ERATED RECEIVERS?

18.- WHAT ARE SOME OF THE MOST COMMON CAUSES FOR POOR TONE QUALITY INRE-
CEIVERS, ASSUMING THAT THE QUALITY WAS SATISFACTORY ORIGINALLY?

19.-. A CERTAIN RECEIVER WHICH USES SCREEN -GRID TUBES IN THE R.F. STAGES
HAS A TENDENCY TO OSCILLATE, THAT IS, PRODUCE SQUEALING SOUNDS.WHAT
ARE SOME OF THE MOST PROBABLE CAUSES FOR THIS TROUBLE AND HOW WOULD
YOU CORRECT IT?

20- WHAT PRECAUTIONS SHOULD BE EXERCISED WHEN MEASURING LINE VOLTAGE OR
WHEN MAKING A LINE POLARITY TEST?

PRINTED IN U.S.A.



NATIONAL SCHOOLS
FIGUEROA AND SANTA BARBARA STS.

LOS ANGELES, CALIF.
RADIO DIVISION EDUCAT OVAL DEPT

SPECIAL JOB SHEET EXAMINATION 2.

DEAR STUDENT:

SINCE ANSWERING YOUR LAST JOB SHEET EXAMINATION YOU HAVE RECEIVEDAN
ADDITIONAL GROUP OF JOBSHEETS AND WHICH YOU HAVE NO DOUBT FOUND TO BE or
GREAT VALUE.

THESE JOBSHEETS ARE A SPECIAL FEATURE OF NATIONAL TRAINING ANDOFFER
YOU IN A CONDENSED FORM AND FOR EASY REFERENCE ALL OF THE MORE IMPORTANT
SERVICE JOBS PERTAINING TO RADIO. IT IS THEREFORE ESSENTIAL THAT YOU
STUDY THESE JOBSHEETS WITH THE SAME ATTENTION AS YOU WOULD DEVOTE TO YOUR
REGULAR LESSONS.

As YOU RECEIVE ADDITIONAL JOB SHEETS, YOU WILL FIND THEM TO CONTAIN
DETAILED INFORMATION TREATING WITH THE ALIGNING OF SUPERHETERODYNE RE-
CEIVERS AND ALL-WAVE RECEIVERS, SPECIAL ALIGNING PROCEDURES WHEN AUTOMATIC
VOLUME CONTROL SYSTEMS ARE USED, COMMON TROUBLES IN AUTOMATIC VOLUME CON-
TROL SYSTEMS AND THEIR CORRECTION, SPE ER REPAIRS, PHONOGRAPH PICK-UP
TROUBLES AND REPAIRS, SPECIAL CONDENS AND RESISTOR TESTS ETC. BY ADDING
ALL THIS INFORMATION TO THAT CONTAINE IN THE MANY REGULAR LESSONS, YOU
WILL HAVE A MOST COMPLETE REFERENCE BRARY.

THIS PARTICULAR EXAMINATION IS BASED CN JOBSHEETS #11' TO 20 INCLU-
SIVE AND IT IS THEREFORE ADVISABLE YOU STUDY THIS GROUP OF JOBSHEETS
WITH SPECIAL CARE SO THAT YOU CAN ANSWER THE GREATER PORTION OF THE FOLL-
OWING QUESTIONS WITHOUT REFERRING BACK TO THE JOBSHEETS THEMSELVES.

AGAIN LET ME SUGGEST THAT BEFORE COMMENCING TO ANSWER THE QI4ESTIONS
WHICH FOLLOW, TO PLEASE NUMBER TOUR EXAMINATION PAPER AS JS -2 FOR IDENTI-
FICATION PURPOSES.

x/231NCERELY YOURS,

C.'
PRESIDENT

EXAMINATION QUESTIONS
(JS -2)

I. - IN A CERTAIN RECEIVER USING A MAGNETIC SPEAKER NO SOUNDS ARE EMITTED
3Y THE SPEAKER AND YET UPON CONNECTING A PAIR OF HEADPHONES TO THE
OUTPUT, SIGNALS ARE HEARD SATISFACTORILY. WHAT ARE THE MOST PROBABLE
CAUSES FOR THIS TROUBLE? (BE SPECIFIO IN YOUR ANSWER).

2. - WHAT ARE SOME OF THE MORE COMMON CAUSES FOR A "DEAD" DYNAMIC SPEAKER?

3. - EXPLAIN IN DETAIL AND ILLUSTRATE BY MEANS OF A DIAGRAM HOW YOU WOULD
TEST A TRANSFORMER WINDING FOR CONTINUITY.

4. - FOR WHAT PURPOSE IS A TYPE 606 TUBE SUITABLE? DRAW THE SYMBOL AND
SOCKET CONNECTIONS FOR THIS TUBE AND SPECIFY ITS OPERATING CHARACTER
1ST ICS.

(OVER)



5. - FOR WHAT PURPOSE IS A 57L3 TUBE SUITABLE? DRAW ITS SYMBOL AND SOCKET
CONNECTIONS AND SPECIFY ITS OPERATING CHARACTERISTICS*

641-"^ IF IN ANlit*De RECEIVER, PLATE AND SCREEN VOLTAGE IS AVAILABLE AT A

CERTAIN,RFo-TUBE BUT NO GRID BIAS VOLTAGE READING IS OBTAINED, WHAT
IS THE MOST LIKELY CAUSE OF TROUBLE?

7. IN A CERTAIN RECEIVER PLATE VOLTAGE IS AVAILABLE IN THE DETECTOR AND
A.F. STAGES BUT NOT IN ANY OF THE R.F. STAGES* WHAT ARE THE MOST LIK-
ELY TROUBLES?

8. EXPLAIN IN DETAIL AND ILLUSTRATE BY MEANS OF A DIAGRAM HOW YOU WOULD
DETERMINE WHETHER OR NOT A BY-PASS CONDENSER IN A CERTAIN RECEIVER
CIRCUIT IS SHORT CIRCUITED*

9. - A CERTAIN MICA CONDENSER IS COLOR CODED WITH DOTS OF THE FOLLOWING
COLORS BROWN, BLACK, AND BROWN AND WHICH ARE ARRANGED IN THE SAME
ORDER AS HERE GIVEN. WHAT IS THE CAPACITIVE VALUE OF THIS CONDENSER?

A CERTAIN COLOR CODED RESISTOR HAS AN ORANGE BODY COLOR, A YELLOW END
COLOR, AND A RED SPOT. WHAT IS THE RESISTANCE VALUE OF THIS UNIT?

II.- WHAT ARE THE ADVANTAGES TO BE ACQUIRED BY THE USE OF A VOLTAGE REGu--
LATER IN A RECEIVER? HOW SHOULD SUCH A UNIT DE INSTALLED AND WHAT
PRECAUTIONS SHOULD BE TAKEN IN SELECTING A VOLTAGE REGULATOR OF
CORRECT RATING FOR A GIVEN RECEIVER?

12.- EXPLAIN IN DETAIL HOW YOU WOULD PROCEED TO IDENTIFY THE VARIOUSTERM-
INALS OF A POWER TRANSFORMER IN THE EVENT THAT THESE ARE NOT MARKED
BY THE MANUFACTURER.

IN A CERTAIN SUPERHETERODYNE RECEIVER A WHISTLING SOUND IS HEARD AS

EACH STATION IS TUNED IN. WHAT ARE THE MOST LIKELY CAUSES FOR THIS
TROUBLE?

14.- AFTER TUNING IN A LOCAL STATION ON A CERTAIN SUPERHETERODYNE IT IS

FOUND THAT AFTER LISTENING TO THE PROGRAM FOR AWHILE THE STATION'S
SIGNAL GRADUALLY BECOMES WEAKER AND FINALLY DISAPPEARS ALTOGETHER.
HOWEVER, BY SIMPLY RESETTING THE TUNING CONTROL KNOB AGAIN,THE SAME

SIGNAL WILL ONCE MORE COME THROUGH CLEAR* WHAT ARE THE MOST LIKELY
CAUSES FOR THIS TROUBLE.

15. - IF A SUPERHETERODYNE RECEIVER TUNES SATISFACTORILY OVER ONE SECTION
OF THE DIAL BUT NOT OVER THE REMAINING SECTION OF THE DIAL, WHAT ARE
THE MOST PROBABLE CAUSES FOR THIS TROUBLE?

WHAT ARE SOME OF THE MORE PROBABLE CAUSES FOR DISTORTION IN A SUPER-
HETERODYNE RECEIVER EVEN THOUGH ALL TUBE VOLTAGES AND GENERAL CIR-
CUIT CONSTANTS ARE CORRECT?

17.- WHAT ARE SOME OF THE MORE PRO3A36E CAUSES FOR A SUPERHETERODYNE RE-

CEIVER BEING DEAD?(NOT CONSIDERING GENERAL CIRCUIT TROUBLES AS POWER
PACK BREAKDOWNS ETC. WHICH MAY OCCUR IN ANY TYPE OF RECEIVER )



NATIONAL SCHOOLS
RADIO DIVISION

4000 South Figueroa St. Los Angeles, California

SPECIAL JOB SHEET EXAMINATION #3

DEAR STUDENT:

I AM CONFIDENT THAT YOU REALIZE THE FULL VALUE OF THE JOBSHEETS
AND THAT YOU ARE STUDYING THEM DILIGENTLY. THE VARIOUS JOBS AND TESTS
AS DESCRIBED BY THEM ARE REPRESENTATIVE OF THE TYPES OF PROBLEMS WHICH
WILL CONFRONT YOU IN THE INDUSTRY AND IT IS THEREFORE NECESSARY THAT

YOU FAMILIARIZE YOURSELF THOROUGHLY WITH THE CORRECT MANNER OF HANDLING
THEM.

THE QUESTIONS APPEARING IN THIS EXAMINATION ARE BASED ON JOBSHEETS
#2I TO #30 INCLUSIVE, SO BE SURE TO REVIEW THIS SERIES WELL BEFORE AT-
TEMPTING TO ANSWER THESE QUESTIONS. ALSO FLEASE NUMBER YOUR EXAMINA-
TION PAPERS FOR THIS SET OF QUESTIONS AS JS -3.

SINCERELY YOURS,

1PRESIDENT

EXAMINATION QUESTIONS
(JS -3)

I. - EXPLAIN IN DETAIL HOW YOU WOULD PROCEED TO DETERMINE THE INTERME-
DIATE FREQUENCY OF A SUPERHETERODYNE RECEIVER IN THE EVENT THAT

THIS INFORMATION IS NOT KNOWN NOR AVAILABLE IN SPECIFICATION FORM.

2. - EXPLAIN AND ILLUSTRATE WITH A DIAGRAM HOW YOU WOULD CONNECT AN OUT
PUT METER TO THE PUSH-PULL POWER STAGE OF A RECEIVER.

3. - EXPLAIN IN DETAIL HOW YOU WOULD PROCEED TO ALIGN A BAND-PASS TYPE
I.F. AMPLIFIER USED IN A SUPERHETERODYNE RECEIVER.

4. - HOW WOULD YOU PROCEED TO ALIGN A PEAKED I.F. AMPLIFIER?

5. - IF YOU WERE CALLED UPON TO OPERATE A HO VOLT A.G. RECEIVER FROM A
220 VOLT A.G. CIRCUIT, HOW WOULD YOU ACCOMPLISH THIS?

6. - WHAT SPECIAL STEPS MUST BE TAKEN IN ORDER TO ALIGN THE TUNING CIR-
CUITS OF A SUPERHETERODYNE RECEIVER EQUIPPED WITH A.V.C.?

7. - How WOULD YOU PROCEED TO ADAPT A SET OF HEADPHONES TO A RECEIVER
WHICH IS ALREADY EQUIPPED WITH A SPEAKER?

(OVER)



J. - WHAT ARE SOME OF THE MOST PROBABLE CAUSES FOR INTERMITTENT ACTION
OF A RECEIVER'S A.V.C. SYSTEM?

9. - WHAT ARE SOME OF THE MOST PROBABLE CAUSES FOR INTER -STATION NOISE
IF THE RECEIVER IS EQUIPPED WITH A SILENT TUNING SYSTEM?

10.- EXPLAIN IN DETAIL HOW AN ELECTROLYTIC CONDENSER SHOULD BE TESTED.

II.- How WOULD YOU PROCEED TO ALIGN THE OSCILLATOR OF A SUPERHETERODYNE
RECEIVER?

12.- EXPLAIN HOW YOU WOULD ALIGN THE R.F. SECTION OF A SUPERHETERODYNE.

13.- HOW CAN THE TIME-LAG OF A SUPERHETERODYNE'S A.V.C. ACTION BE REG-
ULATED?

14.- DESCRIBE A SIMPLE EMERGENCY REPAIR OF AN A.F. TRANSFORMER.

15.- WHAT ARE SOME OF THE MOST PROBABLE CAUSES FOR WEAK RECEPTION WHEN
THE RECEIVER IS EQUIPPED WITH AN A.V.C. SYSTEM?

16.- (A) WHAT IS A FLAT -TOP I.F. TRANSFORMER?
(B) WHAT SPECIAL PRECAUTIONS MUST BE EXERCISED IN TUNING SUCH TRANS

FORMERS?

17.- MAKE A DIAGRAM AND EXPLAIN IN DETAIL HOW AN OUTPUT METER MAY BE CON
NECTED TO A RECEIVER'S POWER STAGE IN WHICH A SINGLE TUBE IS EM-
PLOYED.

18.- WHAT ARE SOME OF THE MOST PROBABLE CAUSES OF ABRUPT A.V.C. ACTION?

19.- WHY IS IT ADVISABLE TO CONNECT A RESISTANCE IN SERIES WITH THE TEST
CIRCUIT WHEN TESTING ELECTROLYTIC CONDENSERS?

20.- WHAT ARE THE MOST PROBABLE CAUSES FOR NO CONTROL OF VOLUME IN RE-
CEIVERS EMPLOYING AN A.V.C. SYSTEM?

PRINTED IN U.S.A.
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IN ADDITION TO HAVING A GOOD TECHNICAL UNDERSTANDING OF RADIO, IT

IS ALSO OF VITAL IMPORTANCE THAT YOU LEARN HOW TO APPLY THIS KNOWLEDGE TO

PRACTICAL USE. SO THAT YOU MAY ATTAIN BOTH OF THESE QUALIFICATIONS,WEARE
INCLUDING A COMPLETE ASSORTMENT OF EXPERIMENTAL EQUIPMENT AS A REGULAR

PART OF YOUR TRAINING.

THE EXPERIMENTS, WHICH YOU ARE GOING TO PERFORM, WILL ENABLE YOU TO

PROVE FOR YOURSELF MANY OF THE IMPORTANT PRINCIPLES WHICH WERE PRESENTED

TO YOU IN YOUR REGULAR LESSONS. WITH EACH EXPERIMENTAL
RECEIVE A COMPLETE SET OF INSTRUCTIONSREGARD-
ING THEIR USE 80 THAT YOU MAY BE ASSURED OF DE
RIVING THE GREATEST BENEFIT FROM THIS PART OF
YOUR WORK.

NATURALLY, YOUR FIRST EXPERIMENTS ARE

GOING TO BE OF A VERY ELEMENTARY NATURE, DEAL-
ING MOSTLY WITH FUNDAMENTAL ELECTRICAL PRIN-

CIPLES. HOWEVER, AS YOU PROGRESS AND RECEIVE

ADDITIONAL EQUIPMENT,YOU WILL CONSTRUCT MANY

DIFFERENT TYPES OF RECEIVER CIRCUITS, PERFORM
SERVICE ADJUSTMENTS AND COPE WITH ANY NUMBER

OF GOOD PRACTICAL TROUBLE SHOOTING JOBS. IN

ALL THIS WORK, YOU WILL BE CLOSELY GUIDED BY

CAREFULLY PREPARED INSTRUCTIONS.

OUTFIT,YOU WILL

Fig. 1
Very Low Voltage.

EXPERIMENT #I: - THE PRODUCTION OF AN E.M.F. BY CHEMICAL MEANS

OUR FIRST EXPERIMENT IS GOING TO BE A VERY SIMPLE ONE, HOWEVER, IT

IS GOING TO ILLUSTRATE HOW AN E.M.F. MAY BE PRODUCED BY CHEMICAL ACTION.

THE FIRST STEP WILL BE TO OBTAIN A FAIRLY GOOC SIZED PIECE OF A

FRESH RAW POTATO AND TO INSERT TWO IRON NAILS INTO IT AS ILLUSTRATED IN

FIG.I. THIS DONE, CLAMP YOUR HEADPHONES OVER YOUR EARS AND THEN TOUCH ONE

OF THE PHONE TIPS TO ONE NAIL AND THE SECOND PHONE TIP TO THE OTHER NAIL

AS ALSO POINTED OUT IN Fla.l. LISTEN CAREFULLY FOR A "CLICK" IN THE HEAD

PHONES AS YOU ESTABLISH THIS CONTACT.
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HAVING COMPLETED THIS TEST, CONTINUE BY REMOVING BOTH OF THE NAILS
AND INSERT TWO PIECES OF CLEAN BARE COPPER WIRE IN THEIR PLACE AND ES-
TABLISH CONTACT TO THE COPPER WIRES WITH THE HEADPHONE TIPS LISTEN CARE-
FULLY FOR A CLICK IN YOUR HEADPHONES AS YOU MAKE AND BREAK CONTACT WITH
YOUR HEADPHONE TIPS.

FROM THESE TWO SIMPLE TESTS, YOU WILL FIND THAT NO PERCEPTIBLE CLICK
WILL BE EXPERIENCED IN THE HEADPHCNES WHEN ES-
TABLISHING CONTACT WITH, EITHER THE TWO NAILS
OR THE TWO PIECES OF COPPER WIRE,THUS SHOWING
THAT NO APPRECIABLE VOLTAGE EXISTS WITH WHICH
TO FORCE AN ELECTRIC OURRENI THROUGHTHEHEAD
PHONE WINDINGS SO AS TO ACTUATE THEIR DIA
PHRAGMS*

Fig. 2
Appreciable Voltage.

Now INSERT ONE NAIL AND ONE PIECE OF
COPPER WIRE INTO THE POTATO AND AGAIN ESTAB-
LISH CONTACT WITH THE HEADPHONE TIPS AS ILL-
USTRATED IN FIG2* THIS TIME, YOU WILL HEAR
A PRONOUNCED CLICK IN THE PHONES EACH TIME

THAT THE CIRCUIT IS COMPLETED AND THE TEST THUS SHOWS YOU THAT ADEFINITE
VOLTAGE NOW EXISTS WHICH IS CAPABLE OF FORCING A CURRENT THROUGH THE HEAD
PHONE WINDINGS SO AS TO ACTUATE THE DIAPHRAGMS.

WHAT WE REALLY HAVE HERE IS A SIMPLE FORM OF PRIMARY CELL, WHERE
THE ACIDS CONTAINED IN THE POTATO SERVE AS THE ELECTROLYTE AND THE TWO
PIECES OF METAL WHICH ARE INSERTED INTO THE POTATO ACT AS ELECTRODES.

WHEN USING TWO DISSIMILAR METALS FOR ELECTRODES, SUCH AS IRON AND
COPPER IN OUR LAST TEST, THE ACIDS OF THE POTATO OR ELECTROLYTE ATTACK
THE IRON MORE THAN THEY DO THE COPPER, THEREBY RESULTING IN A POTENTIAL
DIFFERENCE ACROSS THE TWO ELECTRODES IN OTHER WORDS, A VOLTAGE IS THUS
ESTABLISHED AND IT IS CAPABLE OF CAUSING AN ELECTRIC CURRENT TO FLOWTHRU
A COMPLETED CIRCUIT. THE HEADPHONES IN THIS CASE SERVE TO COMPLETE THIS
CIRCUIT AND THE MAGNETIC REACTION CAUSED BY THIS CURRENT FLOW IS SUCH AS
TO ACT UPON THE DIAPHRAGM OF THE HEADPHONES AS ALREADY EXPLAINED IN YOUR
REGULAR LESSONS.

IF TWO LIKE METALS ARE USED AS THE ELECTRODES, THE CHEMICAL REA0-
TION OCCURING AT EACH OF THEM IS THE SAME AND CONSEQUENTLY NO POTENTIAL
DIFFERENCE IS ESTABLISHED ACROSS THEM

IT IS POSSIBLE TO USE SEVERAL
COMBINATIONS OF DISSIMILAR METALS AS

ELECTRODES AND WHEN IMMERSED IN
IOUS TYPES OF ELECTROLYTESITHEY
PRODUCE VARIOUS VOLTAGE VALUES

VAR -

WILL

FOR INSTANCE, ZINC AND CARBON
WHEN IMMERSED IN AN ELECTROLYTE CON-
SISTING CHIEFLY OF AMMONIUM CLORIDE
AND ZINC CHLORIDE WILL PRODUCE AN
E.M.F. OR 1.5 VOLT; COPPER AND ZINC
IN AN ELECTROLYTE CONSISTING OF ZINC

Fig. 3
Charging The Cell.
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SULPHATE AND COPPER SULPHATE WILL PRODUCE I VOLT ETC.

EXPERIMENT #2: - A SIMPLE SECONDARY CELL

NOW LET US TEST THE THOERY OF THE SECONDARY CELL OR STORAGE CELL BY
MEANS OF A SIMPLE EXPERIMENT. WE SHALL BE --
GIN BY AGAIN INSERTING TWO PIECES OF BARE
COPPER WIRE INTO THE RAW POTATO BUT THIS

TIME, BE SURE THAT THE TWO WIRES ARE QUITE
CLOSE TO EACHOTHER BUT NOT TOUCHING.

Now MAKE A PRELIMINARY TEST BY CONN-
ECTING YOUR HEADPHONES ACROSS THE TWOCOPP-
ER WIRES. You WILL HEAR NO CLICK BECAUSE NO
APPRECIABLE VOLTAGE EXISTS AT THIS TIME, AS
YOU ALREADY LEARNED.

THE NEXT STEP WILL BE TO CONNECT A

DRY CELL ACROSS THE TWO COPPER ELECTRODES
AS SHOWN IN FIG. 3. THE DRY CELL WILL DIS-
CHARGE THROUGH THE POTATO AS SHOWN IN FIG.
3. BECAUSE THE MOISTURE AND ACID WITHIN THE .POTATO ACTS AS A CONDUCTOR.

Fig. 4
Discharging The Cell.

AFTER A LITTLE TIME HAS ELAPSED, YOU WILL OBSERVE THE FORMATION OF
A GREEN COLORED MATERIAL AROUND THE COPPER ELECTRODE WHICH IS CONNECTED

TO THE POSITIVE TERMINAL OF THE DRY CELL, WHILE SMALL GASEOUS BUBBLESRE`
SEMBLING FOAM WILL ACCUMULATE AROUND THE ELECTRODE WHICH IS CONNECTED TO
THE NEGATIVE TERMINAL OF THE CELL THESE OBSERVATIONS CLEARLY DEMONSTRATE
THAT A CHEMICAL ACTION IS NOW TAKING PLACE.

WHAT ACTUALLY HAPPENS DURING THIS TIME IS THAT THE FLOW OF CURRENT
THROUGH THE SYSTEM CAUSES A CHEMICAL ACTION OF SUCH A NATURE THAT ONE OF
THE COPPER ELECTRODES COMBINES WITH THE ELECTROLYTE TO FORM COPPER NI-

TRATE OR THE GREENISH LOOKING SUBSTANCE; WHILE HYDROGEN, WHICH ISEXTRAC-
TED FROM THE WATER CONTAINED IN THE POTATO IS LIBERATED IN THE FORM OF

BUBBLES AT THE OTHER ELECTRODE.

IN OTHER WORDS, ELECTRICAL ENERGY IS NOW BEING CCNVERTED INTOCHEM-
ICAL ENERGY AND THE ORIGINAL CEMICAL CONDITIONS ARE BEING ALTERED.

Fig. 5
The Water Rheostat.

.Now BY DISCONNECTING THE DRY CELL, WE

HAVE LEFT A CHARGED SECONDARY CELL AT THEPO-
TATO. THAT IS, THE CHARGING CURRENT AS FURS

NISHED BY THE DRY CELL HAS CHANGED THE CHEM-
ICAL CONDITION OF OUR HOMECONSTRUCTED CELL

TO SUCH AN EXTENT THAT THE ACTIVE ELEMENT AT
ONE OF THE ELECTRODES WILL BE PURE COPPER

WHILE THE ACTIVE ELEMENT AT THE OTHER ELEO-

TRODE HAS BECOME COPPER NITRATE*

To PROVE THAT THE CELL HAS ACTUALLYSE
COME CHARGED DURING THIS PROGRESS, IT I8 ONLY

NECESSARY TO AGAIN CONNECT THE HEADPHONES A-*
CROSS THE TWO COPPER WIRES AS SHOWN IN FIG.

4. THIS TIME, A VERY PRONOUNCED CLICK WILL BE
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EXPERIENCED IN THE HEADPHONES AS THE CELL DISCHARGES THROUGH THE HEAD-
PHONE WINDINGS IN THE DIRECTION DESIGNATED IN FIG.4.

THUS WE HAVE SEEN THAT AN INITIAL FLOW OF CURRENT IS CAPABLE OF
CHARGING

AND

THE CELL BY CONVERTING ELECTRICAL ENERGY TO CHEMICAL ENERGY AND
THAT IN TURNITHE CELL WAS
CAPABLE OF CONVERTING CHEM
ICAL ENERGY TO ELECTRICAL
ENERGY,THEREBY FULFILLING
THE REQUIREMENTS OF A SE2
ONDARY CELL.

Fig. 6
Lines Of Force Encircle The Conductor.

NATURALLY, THIS WAS
ACCOMPLISHEDINONLYA SMALL
WAY IN THIS SIMPLE EXPER-
IMENT BUT THESE SAMEPRIN-
CIPLES ARE EMPLOYED MORE
PRACTICALLY IN THEPOPULAR
LEAD-ACID TYPE STORAGE BAT
TERY,WHERE THE POSITIVE
PLATES ARE IN THE FORM OF
LEAD PEROXIDE,THENEGATIVE
PLATES BEING SPONGY LEAD

A DILUTE SULPHURIC ACID SOLUTION SERVING AS THE ELECTROLYTE.

EXPERIMENT #3: - DETERMINING D.C. POLARITY

THE HUMBLE POTATO ALSO OFFERS A MEANS WHEREBY ONE CAN DETERMINE THE
POLARITY OF A D.C. VOLTAGE SOURCE AND THIS CAN BEACCOMPLISHED INTHE FOL-
LOWING MANNER: INSERT TWO PIECES OF BARE COPPER WIRE INTO THE POTATO AND
CONNECT THE SOURCE OF VOLTAGE ACROSS THEM THE SAME, MANNER AS WAS ALREADY
SHOWN YOU IN FIG. 3 OF THIS LESSON.

THE GREEN COPPER NITRATE WILL THEN FORM AROUND THE COPPER ELECTRODE
WHICH IS CONNECTED TO THE POSITIVE TERMINAL OF THE VOLTAGE SOURCE AND IN
THIS WAY INDICATES THE POLARITY.

FILL A

LITTLE TABLE SALT TO IT. NOW IMMERSE
TWO BARE PIECES OF COPPER WIRE IN THE
SALT WATER SO THAT THEY WILL SERVE AS
ELECTRODES.

CONNECT A DRY CELL WITH THEHEAD-
PHONES IN SERIES ACROSS THE ELECTRODES
AS IN FIG.5. VARY THE DISTANCE BETWEEN
THE ELECTRODES AND MAKE AND BREAK THE
THE HEADPHONE CIRCUIT. AS YOU DO 80 YOU
WILL FIND THAT THE CLICK IN THE PHONES
WILL INCREASE AS THE DISTANCE BETWEEN
THE ELECTRODES IS DECREAsED,THUs sHOW,-
ING THAT THE CURRENT FLOW THROUGH THE
HEADPHONES INCREASES AS THE ELECTRODES

EXPERIMENT #4: - THE WATER RHEOSTAT

GLASS CONTAINER ABOUT 3/4 FULL WITH ORDINARY WATER AND ADDA

Fig. 7
The Electromagnet.
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ARE BROUGHT CLOSER TOGETHER. IN pTHER WORDS, THE POSITION OF THE ELEC-
TRODES WILL CONTROL THE RESISTANCE OF THE CIRCUIT AND THE ARRANGEMENT
THEREFORE SERVES AS AN EFFECTIVE RHEOSTAT. WE CALL SUCH A DEVISEA "WAT-
ER RHEOSTAT."

REPEAT THE ABOVE EXPERI-
MENTS BY INCREASING THE SALT CON
TENT OF THE SOLUTION.YOU WILL
FIND THAT AS THE AMOUNT OF SALT
IS INCREASED FOR A GIVEN QUAN-
TITY OF WATER,THE BETTER WILL BE
THE ELECTRICAL CONDUCTING QUAL-
ITIES OF THE SOLUTION.

BY MEANS OF THIS SAME"SET
UPIIIIT IS ALSO POSSIBLE FOR YOU
TO DETERMINE THE POLARITY OF A

D.C. VOLTAGE SOURCE DUE TO THE
FACT THAT BUBBLES WILL COLLECT
AROUND THE ELECTRODE WHICH IS CONNECTED TO THE NEGATIVE POLE OF THE VOL-
TAGE SOURCE. THESE BUBBLES ARE DUE TO THE DECOMPOSITION OF THE WATER
BROUGHT ABOUT BY THE ELECTRICAL CURRENT WHICH IS FLOWING THROUGH IT.

Fig. 8
Demonstration Of The Magnetic Field.

EXPERIMENT #5: - MAGNETIC FIELD SURROUNDING A CONDUCTOR

TAKE A PIECE OF LIGHT CARDBOARD AND PASS A LENGTH OF WIRE THROUGH

ITS CENTER, CONNECTING THE ENDS OF THIS WIRE -ACROSS THE TERMINALS OF A

DRY CELL AS SHOWN IN FIG.6.

SPRINKLE SOME IRON FILINGS UPON THE SURFACE OF THE CARDBOARD AND
"TAP THE CARDBOARD LIGHTLY WITH YOUR FINGERS. You WILL FIND THE IRON FIL-
INGS TO ARRANGE THEMSELVES INT2.fA DEFINITE PATTERN ENCIRCLING THECONDUC-
TOR, THEREBY ACTUALLY SHOWING YOU HOW THE LINES OF FORCE SURROUND A CON-
DUCTOR THROUGH WHICH AN ELECTRICAL CURRENT IS FLOWING.

DRY CELL

f/E4OPNONES

SOLENOID

I
(41,.(f

TEST. PO/A/T.5

Fig. 9
A Continuity Test With Headphones.

(YOU CAN OBTAIN THE NECESSARY
IRON FILINGS FOR THIS EXPERIMENT BY
SIMPLY FILING A LARGE NAIL AND GATH-
ERING TOGETHER THE FILINGS WHICH

WILL THUS BE PRODUCED).

EXPERIMENT #6: - THE ELECTROMAGNET

WRAP A LAYER OF HEAVY PAPER

AROUND A LARGE NAIL AND THEN WIND
SEVERAL LAYERS OF INSULATED WIREOV-
ER THE PAPER AND ACROSS THE GREATER
PORTION OF THE NAIL1S LENGTH ASILL-
USTRATED IN FIG.7. CONNECT THE FIN-
ISHED WINDING ACROSS A DRY CELL AND
TEST THE MAGNETIC PROPERTIES OF THIS
ELECTROMAGNET BY OBSERVING ITS ATT-
RACTION UPON SMALL PIECES OF IRON,

NAILS, TACKS ETC. ALSO NOTICE HOW

THE POWER OF ATTRACTION IS LOST THE
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INSTANT THAT THE ELECTRICAL CIRCUIT IS INTERRUPTED.

NOW PLACE A PIECE OF LIGHT CARDBOARD OVER THE ELECTROMAGNET ASILL-
USTRATED IN FIGS AND SPRINKLE IRON FILINGS OVER ITS SURFACE. BY TAPPING
THE CARDBOARD LIGHTLY, THE IRON FILINGS WILL, -ARRANGE THEMSELVES INTO A

PATTERN SIMILAR TO THAT SHOWN IN FIG.B, IN THIS MANNER DEMONSTRATING THE
PATHS ALONG WHICH THE LINES OF FORCE SURROUNDING THE ELECTROMAGNET EXERT
THEMSELVES.

CAREFULLY, REMOVE THE IRON CORE WITHOUT DESTROYING THE WINDING.YOU
WILL NOW HAVE A "SOLENOID" AND BY PERFORMING ALL OF THE PRECEDING ELEC-
TROMAGNET EXPERIMENTS WITH THIS SOLENOID YOU WILL NOTICE THAT ITS MAG-
NETIC POWER HAS DECREASED CONSIDERABLY WITH THE REMOVALOF THE IRON CORE.

Fig. 10
A Voltmeter Continuity Test.

EXPERIMENT #7: - TESTING CIRCUIT
CONTINUITY WITH HEADPHONES

YOUR HEADPHONES ALSO OFFER YOU A

MEANS WHEREBY YOU CAN TEST THE CONTINU-
ITY OF A CIRCUIT OR ANY PART THEREOF.
THAT IS, YOU CAN DETERMINE WHETHER THE
CIRCUIT IS COMPLETE OR NOT.

To DO THIS, CONNECT THE HEADPHONES
IN SERIES WITH A CELL OR BATTERY. THEN
TOUCH THE END8 OF THIS TEST CIRCUIT A-
CROSS THE UNIT OR CIRCUIT TO BE TESTED.
FOR INSTANCE, IN FiG.9 THESOLENOID WIND
ING IS BEING TESTED FOR CONTINUITY.

IF THE WINDING OF THE SOLENOID IS
COMPLETE THEN A CLICK WILL BE HEARD IN

THE PHONES UPON TOUCHING THE TEST POINTS
TO THE CIRCUIT UNDER TEST. HOWEVER, IF THE WINDING OF THE SOLENOIDSHOULD
BE BROKEN OR OPEN CIRCUITED, THEN NO CLICK WILL BE EXPERIENCED DURING
THIS TEST.

PRACTICALLY ANY PIECE OF ELECTRICAL EQUIPMENT CAN BE TESTED FOR CON
TINUITY IN THIS WAY, PROVIDED THAT ITS NORMAL RESISTANCE IS NOT EXCESSIVE
SO THAT THE CELL OR BATTERY COULD NOT POSSIBLY FORCE SUFFICIENT CURRENT
THROUGH THE SYSTEM TO ACTUATE THE HEADPHONE DIAPHRAGMS EVEN THOUGH THE
CIRCUIT OR COMPONENT BEING TESTED WERE FREE FROM DEFECTS.

A

EXPERIMENT #6: - A VOLTMETER TYPE CONTINUITY TESTER

VERY EFFECTIVE VISUAL TYPE OF
CONNECTING A BATTERY IN SERIES WITH A
TIVELY LOW VOLTAGE SCALE. THE BATTERY
SERIES CONNECTED DRY CELLS, OR ELSE A
USED SATISFACTORILY.

CONTINUITY TESTER CAN BE MADE BY

D.C. TYPE VOLTMETER HAVING A RELA-
MAY CONSIST OF ABOUT TWO OR THREE
4 VOLT RADIO AC" BATTERY CAN BE

WHENEVER, THE FREE ENDS OF THIS TEST CIRCUIT ARE TOUCHED TOGETHER,
THE VOLTMETER WILL INDICATE THE FULL VOLTAGE OF THE BATTERY BUT WHEN

THESE SAME ENDS ARE HELD APART OR SEPARATED, THE VOLTMETER WILL OFFER A

ZERO READING.
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FIG. 10 SHOWS YOU HOW THE WINDINGS OF A PAIR OF HEADPHONES MAY BE

TESTED FOR CONTINUITY. NOTICE HOW THE TEST POINTS OF THE TESTING CIRCUIT
ARE CONNECTED TO THE TIPS OF THE HEADPHONES. IF THE WINDINGS ARE IN GOOD
CONDITION, THE METER WILL INDICATE VERY NEARLY THE VOLTAGE OF THE BATTERY
BEING USED, WHEREAS A ZERO READING WOULD INDICATE THE HEADPHONE WINDINGS
AS BEING OPEN CIR-
CUITED.

THIS SAMETEST
CAN BE APPLIED TO

VARIOUS TYPES OPEL^
ECTRICAL EQUIPMENT,
RESPONDING IN THE
SAME MANNER AS JUST
DESCRIBED. HOWEVER,
WHEN TESTING WITH
THIS APPARATUS THRU
CIRCUITS HAVINGCON-
SIDERABLERESISTANCE,
THE METER READING
WILL VARY WITH THE
AMOUNT OF RESISTANCE
THROUGH WHICH THE
TEST IS BEING MADE.
IN OTHER WORDS, THE
GREATER THE RESISTANCE
ING.. THIS FACT MUST BE

VOLTMETER.

HEADPHONES

cor

Fig. 11
The Continuity Tester.

SINGLE -POLE
DOuBLE-770ToW
S TcH

It_TEST
LE405

OF THE CIRCUIT, THE LOWER WILL BE THE METER READ-.
TAKEN INTO CONSIDERATION WHEN MAKING A TEST OF

THIS KIND. YOU WILL HAVE AMPLE OPPORTUNITY OF BECOMING FAMILIAR WITH THIS

TEST AS YOU APPLY IT TO THE VARIOUS RECEIVER CIRCUITS AND PARTS WHILE EX"'

PERIMENTING WITH THE EQUIPMENT WHICH IS GOING TO BE SENT YOU IN THE FUT-

URE.

THE VOLTMETER ALSO OFFERS YOU A MEANS FOR DETERMINING THEPOL
ARITY OF A D.C. VOLTAGE SOURCE, PROVIDED THAT THE VOLTAGE DOES NOT EXCEED
THE MAXIMUM VOLTAGE VALUE FOR WHICH THE PARTICULAR INSTRUMENT ICOALIBRA-.
TED. IN THIS CASE, IT IS ONLY NECESSARY TO CONNECT THE VOLTMETER ACROSS

THE TERMINALS OF THE VOLTAGE SOURCE BEING TESTED. tHEN IF THE METERNEED....
LE SWINGS ACROSS ITS SCALE IN THE PROPER DIRECTION, THAT SIDE OF THE
CUIT WHICH IS CONNECTED TO THE (+) METER TERMINAL WILL BE THE POSITIVE

SIDE OF THE CIRCUIT.

i 11)

HEAOPpomE TEST PO/N r

rEvombiLs TERA.4/N4Ls

Fig. 12
Circuit Of The Tester

SHOULD THE METER NEEDLE TENnTO MOVE
ACROSS ITS SCALE IN THE WRONG DIRECTION

WHEN MAKING THIS TES -TO -HEN THE METER CON-.
NECTIONS WILL HAVE TO BE REVERSED. THE

SAME RULE CONCERNING POLARITY, WHICH WAS
JUST GIVEN YOU, CAN THEN BE APPLIED.

CONSTRUCTION OF A CONTINUITY TESTER

SHOULD YOU WISH TO CONSTRUCT A COM-.
PACT CONTINUITY TESTER WHICH WILL BE QUITE
HANDY IN YOUR WORK FROM NOW ON,YOU CAN USE
THE HEADPHONES, VOLTMETER AND "0" BATTERY
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WHICH YOU NOW HAVE ON HAND AND BUILD A UNIT SOMEWHAT AS THAT ILLUSTRATED
IN

THE VOLTMETER CAN BE MOUNTED FLUSH WITH THE PANEL BY CUTTING AHOLE
IN THE PANEL EQUAL TO THE DIAMETER OF THE VOLTMETER BODY. THE MOUNTING
RING SHOULD THEN BE REMOVED FROM THE VOLTMETER AND THE METER INSERTED IN
ITS MOUNTING HOLE WITH ITS FACE TOWARD THE FRONT. THE MOUNTING RING CAN

THEN BE REPLACED FROM THE BACK OF THE METER AND LOCKED IN POSITION SO AS
TO HOLD THE METER FIRMLY IN PLACE.

ANOTHER SMALLER HOLE SHOULD BE DRILLED IN THE PANEL BELOW THEVOL-
TMETER TO ACCOMMODATE THE SWITCH. THE "D" BATTERY CAN SE HELD IN PLACE
WITH A METAL STRAP AND A PAIR OF WOOD -SCREWS. rHE CIRCUIT DIAGRAM FOR

THIS CONTINUITY TESTER IS SHOWN IN FIG.12 SO THAT YOU MAY BECOME MOREFAM
ILIAR WITH IT.

WHEN THE DOUBLE -THROW SWITCH IS CLOSED TO POSITION 1110,THEVOLTME
TER WILL OFFER A READING WHENEVER THE TEST POINTS ARE TOUCHED TOGETHER,

WHEREAS CLOSING THIS SWITCH TO POSITION "H" WILL CAUSEA CLICK TO BE HEARD
IN THE HEADPHONES WHENEVER THE TEST POINTS ARE TOUCHED TOGETHER. IN THIS

MANNER, EITHER OF THESE TWO TESTING METHODS CAN BE EMPLOYED SIMPLY BY

CLOSING THE SWITCH IN THE PROPER DIRECTION.

THIS SAME TESTER CAN ALSO BE HOUSED IN A BOX IF SO DESIRED AND

MORE ELABORATE TERMINALS MOUNTED ON ITS FRONT PANEL FOR THE HEADPHONE AND
TEST POINT CONNECTIONS, THIS IS A MATTER OF PERSONAL CHOICE. YOU ARE NOT

REQUIRED TO BUILD THIS TESTER IN THAT NOT ALL OF THE NECESSARY PARTS ARE
INCLUDED IN YOUR EXPERIMENTAL EQUIPMENT. HOWEVER, IF YOU SHOULD WISH TO

DO SO, YOU WILL NO DOUBT FIND THESE SUGGESTIONS HELPFUL.

examination Outotiono
r

EXPERIMENT LESSON NO.
I

I. -= WHY IS THAT AN E.M.FIS PRODUCED WHEN ONE IRON AND ONE COPPER ELE0...

TROD= ARE STUCK INTO THE POTATO BUT NOT WHEN TWO COPPER OR TWO IRON

ELECTRODES ARE USED TOGETHER. (AS ILLUSTRATED BY EXPERIMENT #I)

2.  WHAT OCCURS IN YOUR EXPERIMENT #2 WHICH ENABLES AN E.M.F. TO BEPRO-

DUCED EVEN THOUGH TWO COPPER ELECTRODES ARE USED?
3. DESCRIBE ONE SIMPLE METHOD WHEREBY YOU CAN DETERMINE THE POLARITY OF

A D.C. VOLTAGE SOURCE WITHOUT THE USE OF A METER.
4. DESCRIBE YOUR OBSERVATIONS WHILE CONDUCTING EXPERIMENT #4.
5. - HOW WERE YOU ABLE TO DEMONSTRATE THE FACT THAT LINES OF FORCE SURR-

OUND A CONDUCTOR THROUGH WHICH AN ELECTRIC CURRENT IS FLOWING?

6.  DURING YOUR EXPERIMENTS WITH THE ELECTROMAGNET,HOW DID THE PRESENCE
OF AN IRON CORE AFFECT THE MAGNETIC STRENGTH AS COMPARED TO THE PER'
FORMANCE OF THE UNIT WHEN NO IRON CORE WAS USED?

7. DESCRIBE HOW YOU CAN USE A SET OF HEADPHONES IN ORDER TO TEST THE

CONTINUITY OF A CIRCUIT.
8. DESCRIBE HOW YOU CAN TEST A CIRCUIT FOR CONTINUITY WITH A D.C. VOLT-

METER HAVING A LOW VOLTAGE RANGE.
9. DESCRIBE AND ILLUSTRATE BY MEANS OF A DIAGRAM A SIMPLE CONTINUITY

TESTER.
ID.- HOW DOES THE NUMBER OF TURNS USED ON THE WINDING OF AN ELECTROMAGNET

AFFECT ITS MAGNETIC STRENGTH?

PRINTED IN



RADIO TELEVISION
Practical J. A . ROSENKRANZ Pres.

S C0 11 Established 1905

Los Angeles,

40-A apt
Copyright 1937 by
NATIONAL SCHOOLS

Training

California

RADIO EXPERIMENTS
LESSON NO. I

Printed in U. S. A.

IN ADDITION TO HAVING A GOOD TECHNICAL UNDERSTANDING OF RADIO, IT

IS ALSO OF VITAL IMPORTANCE THAT YOU LEARN HOW TO APPLY THIS KNOWLEDGETO

PRACTICAL USE. SO THAT YOU MAY ATTAIN BOTH OF THESE QUALIFICATIONS,WEARE
INCLUDING A COMPLETE ASSORTMENT OF EXPERIMENTAL EQUIPMENT AS A REGULAR

PART OF YOUR TRAINING.

THE EXPERIMENTS, WHICH YOU ARE GOING TO PERFORM, WILL ENABLEYOU TO

PROVE FOR YOURSELF MANY OF THE IMPORTANT PRINCIPLES WHICH WERE PRESENTED

TO YOU IN YOUR REGULAR LESSONS. WITH EACH EXPERIMENTAL OUTFIT,YOU WILL

RECEIVE A COMPLETE SET OF INSTRUCTIONSREGARD
ING THEIR USE 80 THAT YOU MAY BE ASSURED OF DE
RIVING THE GREATEST BENEFIT FROM THIS PART OF
YOUR WORK.

NATURALLY, YOUR FIRST EXPERIMENTS ARE

GOING TO BE OF A VERY ELEMENTARY NATURE,DEAL-
ING MOSTLY WITH FUNDAMENTAL ELECTRICAL PRIN-

CIPLES* HOWEVER, AS YOU PROGRESS AND RECEIVE

ADDITIONAL EQUIPMENT,YOU WILL CONSTRUCT MANY

DIFFERENT TYPES OF RECEIVER CIRCUITS, PERFORM
SERVICE ADJUSTMENTS AND COPE WITH ANY NUMBER

OF GOOD PRACTICAL TROUBLE SHOOTING JOBS. IN

ALL THIS WORK, YOU WILL BE CLOSELY GUIDED BY

CAREFULLY PREPARED INSTRUCTIONS.

Fig, 1
Very Low Voltage.

EXPERIMENT #I: - THE PRODUCTION OF AN E.M.F. BY CHEMICAL MEANS

OUR FIRST EXPERIMENT IS GOING TO BE A VERY SIMPLE ONE, HOWEVER, IT

IS GOING TO ILLUSTRATE HOW AN E.M.F. MAY BE PRODUCED BY CHEMICAL ACTION.

THE FIRST STEP WILL BE TO OBTAIN A FAIRLY GOOD SIZED PIECE OF A

FRESH RAW POTATO AND TO INSERT TWO IRON NAILS INTO IT AS ILLUSTRATED IN

FIG.I. THIS DONE, CLAMP YOUR HEADPHONES OVER YOUR EARS AND THEN TOUCH ONE

OF THE PHONE TIPS TO ONE NAIL AND THE SECOND PHONE TIP TO THE OTHER NAIL

AS ALSO POINTED OUT IN FIG. I. LISTEN CAREFULLY FOR A "CLICK" IN THE HEAD

PHONES AS YOU ESTABLISH THIS CONTACT.
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HAVING COMPLETED THIS TEST, CONTINUE BY REMOVING BOTH OF THE NAILS
AND INSERT TWO PIECES OF CLEAN BARE COPPER WIRE IN THEIR PLACE AND ES-
TABLISH CONTACT TO THE COPPER WIRES WITH THE HEADPHONE TIPS LISTEN CARE'''.

FULLY FOR A CLICK IN YOUR HEADPHONES AS YOU MAKE AND BREAK CONTACT WITH
YOUR HEADPHONE TIPS.

FROM THESE TWO SIMPLE TESTS, YOU WILL FIND THAT NO PERCEPTIBLE CLICK
WILL BE EXPERIENCED IN THE HEADPHONES WHENES-
TABLISHING CONTACT WITH. EITHER THE TWO NAILS
OR THE TWO PIECES OF COPPER WIRE,THUS SHOWING
THAT NO APPRECIABLE VOLTAGE EXISTS WITH WHICH
TO FORCE AN ELECTRIC CURRENT THROUGHTHE HEAD-
PHONE WINDINGS 80 AS TO ACTUATE THEIR DIM.
PHRAGMS

Fig. 2
Appreciable Voltage.

Now INSERT ONE NAIL AND ONE PIECE OF
COPPER WIRE INTO THE POTATO AND AGAIN ESTAB-
LISH CONTACT WITH THE HEADPHONE TIPS AS ILL-.

USTRATED IN FIG.2. THIS TIME, YOU WILL HEAR
A PRONOUNCED CLICK IN THE PHONES EACH TIME

THAT THE CIRCUIT IS COMPLETED AND THE TEST THUS SHOWS YOU THAT ADEFINITE
VOLTAGE NOW EXISTS WHICH IS CAPABLE OF FORCING A CURRENT THROUGHTHE HEAD
PHONE WINDINGS SO AS TO ACTUATE THE DIAPHRAGMS.

WHAT WE REALLY HAVE HERE IS A SIMPLE FORM OF PRIMARY CELL, WHERE
THE ACIDS CONTAINED IN THE POTATO SERVE AS THE ELECTROLYTE AND THE TWO
PIECES OF METAL WHICH ARE INSERTED INTO THE POTATO ACT AS ELECTRODES.

WHEN USING TWO DISSIMILAR METALS FOR ELECTRODES, SUCH AS IRON AND
COPPER IN OUR LAST TEST, THE ACIDS OF THE POTATO OR ELECTROLYTE ATTACK
THE IRON MORE THAN THEY DO THE COPPER, THEREBY RESULTING IN A POTENTIAL
DIFFERENCE ACROSS THE TWO ELECTRODES IN OTHER WORDS, A VOLTAGE IS THUS
ESTABLISHED AND IT IS CAPABLE OF CAUSING AN ELECTRIC CURRENT TO FLOWTHRU
A COMPLETED CIRCUIT. THE HEADPHONES IN THIS CASE SERVE TO COMPLETE THIS
CIRCUIT AND THE MAGNETIC REACTION CAUSED BY THIS CURRENT FLOW IS SUCH AS
TO ACT UPON THE DIAPHRAGM OF THE HEADPHONES AS ALREADY EXPLAINED IN YOUR
REGULAR LESSONS.

IF TWO LIKE METALS ARE USED AS THE ELECTRODES, THE CHEMICAL REAC-
TION OCCURING AT EACH OF THEM IS THE SAME AND CONSEQUENTLY NO POTENTIAL
DIFFERENCE IS ESTABLISHED ACROSS THEM

IT IS POSSIBLE TO USE SEVERAL
COMBINATIONS OF DISSIMILAR METALS AS
ELECTRODES AND WHEN IMMERSED IN VAR-
IOUS TYPES OF ELECTROLYTES,THEY WILL
PRODUCE VARIOUS VOLTAGE VALUES.

FOR INSTANCE, ZINC AND CARBON
WHEN IMMERSED IN AN ELECTROLYTE CON-
SISTING CHIEFLY OF AMMONIUM CLORIDE
AND ZINC CHLORIDE WILL PRODUCE AN
E.M.F. OR 1.5 VOLT; COPPER AND ZINC
IN AN ELECTROLYTE CONSISTING OF ZINC

Fig. 3
Charging The Cell.
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SULPHATE AND COPPER SULPHATE WILL PRODUCE I VOLT ETC.

EXPERIMENT #2: - A SIMPLE SECONDARY CELL

NOW LET US TEST THE THOERY OF THE SECONDARY CELL OR
MEANS OF A SIMPLE EXPERIMENT. WE SHALL BE-
GIN BY AGAIN INSERTING TWO PIECES OF BARE

COPPER WIRE INTO THE RAW POTATO BUT THIS

TIME, BE SURE THAT THE TWO WIRES ARE QUITE
CLOSE TO EACHOTHER BUT NOT TOUCHING.

Now MAKE A PRELIMINARY TEST BY CONN-
ECTING YOUR HEADPHONES ACROSS THE TWOCOPP"*
ER WIRES. You WILL HEAR NO CLICK BECAUSE NO
APPRECIABLE VOLTAGE EXISTS AT THIS TIME, AS

YOU ALREADY LEARNED.

THE NEXT STEP WILL BE TO CONNECT A

DRY CELL ACROSS THE TWO COPPER ELECTRODES

AS SHOWN IN FIG. 3. THE DRY CELL WILL DIS-
CHARGE THROUGH THE POTATO AS SHOWN IN FIG.
3. BECAUSE THE MOISTURE AND ACID WITHIN THE .POTATO ACTS AS A CONDUCTOR.

STORAGE CELL BY

Fig. 4
Discharging The Cell.

AFTER A LITTLE TIME HAS ELAPSED, YOU WILL OBSERVE THE FORMATION OF
A GREEN COLORED MATERIAL AROUND THE COPPER ELECTRODE WHICH IS CONNECTED

TO THE POSITIVE TERMINAL OF THE DRY CELL, WHILE SMALL clAstous BUBBLESRE*''

SEMBLING FOAM WILL ACCUMULATE AROUND THE ELECTRODE WHICH IS CONNECTED TO

THE NEGATIVE TERMINAL OF THE CELL. THESE OBSERVATIONS CLEARLY DEMONSTRATE

THAT A CHEMICAL ACTION IS NOW TAKING PLACE.

WHAT ACTUALLY HAPPENS DURING THIS TIME IS THAT THE FLOW OF CURRENT
THROUGH THE SYSTEM CAUSES A CHEMICAL ACTION OF SUCH A NATURE THAT ONE OF

THE COPPER ELECTRODES COMBINES WITH THE ELECTROLYTE TO FORM COPPER NI-

TRATE OR THE GREENISH LOOKING SUBSTANCE; WHILE HYDROGEN, WHICH ISEXTRAC"'

TED FROM THE WATER CONTAINED IN THE POTATO IS LIBERATED IN THE FORM OF

BUBBLES AT THE OTHER ELECTRODE.

IN OTHER WORDS, ELECTRICAL EVERGY IS NOW BEING CONVERTED INTOCHEM-
ICAL ENERGY AND THE ORIGINAL CAEMICAL CONDITIONS ARE BEING ALTERED.

Fig. 5
The Water Rheostat.

.NOW BY DISCONNECTING THE DRY CELL, WE

HAVE LEFT A CHARGED SECONDARY CELL AT THEPO-
TATO. THAT IS, THE CHARGING CURRENT AS FUR-

NISHED BY THE DRY CELL HAS CHANGED THE CHEM-
ICAL CONDITION OF OUR HOME-CONSTRUCTED CELL

TO SUCH AN EXTENT THAT THE ACTIVE ELEMENT AT
ONE OF THE ELECTRODES WILL BE PURE COPPER

WHILE THE ACTIVE ELEMENT AT THE OTHER ELEO-

TRODE HAS BECOME COPPER NITRATE.

TO PROVE THAT THE CELL HAS ACTUALLY BE~'
COME CHARGED DURING THIS PROGRESS, IT IS ONLY

NECESSARY TO AGAIN CONNECT THE HEADPHONES A-
CROSS THE TWO COPPER WIRES AS SHOWN IN FIG.

4. THIS TIME, A VERY PRONOUNCED CLICK WILL BE
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EXPERIENCED IN THE HEADPHONES AS THE CELL DISCHARGES THROUGH THE HEAD-
PHONE WINDINGS IN THE DIRECTION DESIGNATED IN FIG.4.

THUS WE HAVE SEEN THAT AN INITIAL FLOW OF CURRENT IS CAPABLE OF
CHARGING THE CELL BY CONVERTING ELECTRICAL ENERGY TO CHEMICAL ENERGY AND

THAT IN TURN,THE CELL WAS
CAPABLE OF CONVERTING CHEM
ICAL ENERGY TO ELECTRICAL
ENERGY,THEREBY FULFILLING
THE REQUIREMENTS OF A SEQ
ONDARY CELL.

Fig. 6
Lines Of Force Encircle The Conductor.

AND A DILUTE SULPHURIC ACID SOLUTION SERVING

NATURALLY, THIS WAS
ACCOMPLISHED IN ONLYA SMALL
WAY IN THIS SIMPLE EXPER-
IMENT BUT THESE SAMEPRIN-
CIPLES ARE EMPLOYED MORE
PRACTICALLY IN THEPOPULAR
LEAD -ACID TYPE STORAGEBAT
TERY,WHERE THE POSITIVE
PLATES ARE IN THE FORM OF
LEAD PEROXIDE,THENEGATIVE
PLATES BEING SPONGY LEAD

AS THE ELECTROLYTE.

EXPERIMENT #3: - DETERMINING D.C. POLARITY

THE HUMBLE POTATO ALSO OFFERS A MEANS WHEREBY ONE CAN DETERMINE THE
POLARITY OF A D.C. VOLTAGE SOURCE AND THIS CAN BE ACCOMPLISHED IN THE FOL-
LOWING MANNER: INSERT TWO PIECES OF BARE COPPER WIRE INTO THE POTATO AND
CONNECT THE SOURCE OF VOLTAGE ACROSS THEM THE SAME, MANNER AS WAS ALREADY
SHOWN YOU IN FIG. 3 OF THIS LESSON.

THE GREEN COPPER NITRATE WILL THEN FORM AROUND THE COPPER ELECTRODE
WHICH IS CONNECTED TO THE POSITIVE TERMINAL OF THE VOLTAGE SOURCE AND IN
THIS WAY INDICATES THE POLARITY.

FILL A

LITTLE TABLE SALT TO IT. NOW IMMERSE
TWO BARE PIECES OF COPPER WIRE IN THE
SALT WATER SO THAT THEY WILL SERVE AS
ELECTRODES.

CONNECT A DRY CELL WITH THE HEAD-
PHONES IN SERIES ACROSS THE ELECTRODES
AS IN FIG.5. VARY THE DISTANCE BETWEEN
THE ELECTRODES AND MAKE AND BREAK THE
THE HEADPHONE CIRCUIT. As YOU DO 8O YOU
WILL FIND THAT THE CLICK IN THE PHONES
WILL INCREASE AS THE DISTANCE BETWEEN
THE ELECTRODES IS DECREASEDITHUS SHOW-
ING THAT THE CURRENT FLOW THROUGH THE
HEADPHONES INCREASES AS THE ELECTRODES

EXPERIMENT #4: - THE WATER RHEOSTAT

GLASS CONTAINER ABOUT 3/4 FULL WITH ORDINARY WATER AND ADDA

Fig. 7
The Electromagnet.
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ARE BROUGHT CLOSER TOGETHER. IN PTHER WORDS, THE POSITION OF THE ELEC-

TRODES WILL CONTROL THE RESISTANCE OF THE CIRCUIT AND THE ARRANGEMENT

THEREFORE SERVES AS AN EFFECTIVE RHEOSTAT. WE CALL SUCH A DEVISEA "WAT-
ER RHEOSTAT."

REPEAT THE ABOVE EXPERI-
MENTS BY INCREASING THE SALT CON
TENT OF THE SOLUTION.YOU WILL
FIND THAT AS THE AMOUNT OF SALT
IS INCREASED FOR A GIVEN QUAN-
TITY OF WATERITHE BETTER WILL BE
THE ELECTRICAL CONDUCTING QUAL-
ITIES OF THE SOLUTION.

BY MEANS OF THIS SAME"SET
UP", IT IS ALSO POSSIBLE FOR YOU
TO DETERMINE THE POLARITY OF A

D.C. VOLTAGE SOURCE DUE TO THE

FACT THAT BUBBLES WILL COLLECT
AROUND THE ELECTRODE WHICH IS CONNECTED TO THE NEGATIVE POLE OF THE VOL-
TAGE SOURCE. THESE BUBBLES ARE DUE TO THE DECOMPOSITION OF THE WATER

BROUGHT ABOUT BY THE ELECTRICAL CURRENT WHICH IS FLOWING THROUGH IT.

Fig. 8
Demonstration Of The Magnetic Field.

EXPERIMENT #5: - MAGNETIC FIELD SURROUNDING A CONDUCTOR

TAKE A PIECE OF LIGHT CARDBOARD AND PASS A LENGTH OF WIRE THROUGH

ITS CENTER, CONNECTING THE ENDS OF THIS WIRE -ACROSS THE TERMINALS OF A

DRY CELL AS SHOWN IN FIG.6.

SPRINKLE SOME IRON FILINGS UPON THE SURFACE OF THE CARDBOARD AND

"TAP THE CARDBOARD LIGHTLY WITH YOUR FINGERS. YOU WILL FIND THE IRON FIL-
INGS TO ARRANGE THEMSELVES INT.2.A DEFINITE PATTERN ENCIRCLING THECONDUC-
TOR, THEREBY ACTUALLY SHOWING YOU HOW THE LINES OF FORCE SURROUND A CON-
DUCTOR THROUGH WHICH AN ELECTRICAL CURRENT IS FLOWING.

Fig. 9
A Continuity Test With Headphones.

(YOU CAN OBTAIN THE NECESSARY
IRON FILINGS FOR THIS EXPERIMENT BY
SIMPLY FILING A LARGE NAIL ANDGATH-
ERING TOGETHER THE FILINGS WHICH

WILL THUS BE PRODUCED).

EXPERIMENT #6: - THE ELECTROMAGNET

WRAP A LAYER OF HEAVY PAPER

AROUND A LARGE NAIL AND THEN WIND

SEVERAL LAYERS OF INSULATED WIREOV-
ER THE PAPER AND ACROSS THE GREATER
PORTION OF THE NAILIS LENGTH ASILL:-

USTRATED I.N F1G.7. CONNECT THE FIN-,
ISHED WINDING ACROSS A DRY CELL AND
TEST THE MAGNETIC PROPERTIES OFTHIS
ELECTROMAGNET BY OBSERVING ITS ATT-
RACTION UPON SMALL PIECES OF IRON,

NAILS, TACKS ETC. ALSO NOTICE HOW

THE POWER OF ATTRACTION IS LOST THE



PAGE 6 RADIO EXP.

INSTANT THAT THE ELECTRICAL CIRCUIT IS INTERRUPTED.

NOW PLACE A PIECE OF LIGHT CARDBOARD OVER THE ELECTROMAGNET ASILL.
USTRATED IN FIG.$ AND SPRINKLE IRON FILINGS OVER ITS SURFACE. BY TAPPING
THE CARDBOARD LIGHTLY, THE IRON FILINGS WILL ARRANGE THEMSELVES INTO A

PATTERN SIMILAR TO THAT SHOWN IN FIG.8, IN THIS MANNER DEMONSTRATING THE
PATHS ALONG WHICH THE LINES OF FORCE SURROUNDING THE ELECTROMAGNET EXERT
THEMSELVES.

CAREFULLY, REMOVE THE IRON CORE WITHOUT DESTROYING THE wiNoiNa.You
WILL NOW HAVE A "SOLENOID" AND BY PERFORMING ALL OF THE PRECEDING ELEC-
TROMAGNET EXPERIMENTS WITH THIS SOLENOID YOU WILL NOTICE THAT ITS MAG-
NETIC POWER HAS DECREASED CONSIDERABLY WITH THE REMOVALOF THE IRON CORE.

Fig. 10
A Voltmeter Continuity Test.

TO THE CIRCUIT UNDER TEST.

EXPERIMENT #7: - TESTING CIRCUIT
CONTINUITY WITH HEADPHONES

YOUR HEACPHONES ALSO OFFER YOU A

MEANS WHEREBY YOU CAN TEST THE CONTINU-
ITY OF A CIRCUIT OR ANY PART THEREOF.
THAT IS, YOU CAN DETERMINE WHETHER THE

CIRCUIT IS COMPLETE OR NOT.

TO DO THIS, CONNECT THEHEADPHONES
IN SERIES WITH A CELL OR BATTERY. THEN
TOUCH THE ENDS OF THIS TEST CIRCUIT A-
CROSS THE UNIT OR CIRCUIT TO BE TESTED.
FOR INSTANCE, IN FIG.9 THESOLENOID WIND
ING IS BEING TESTED FOR CONTINUITY.

IF THE WINDING OF THE SOLENOID IS
COMPLETE THEN A CLICK WILL BE HEARD IN

THE PHONES UPON TOUCHING THE TEST POINTS
HOWEVER, IF THE WINDING OF THE SOLENOIDSHOULD

BE BROKEN OR OPEN CIRCUITED, THEN NO CLICK WILL BE EXPERIENCED DURING
THIS TEST.

PRACTICALLY ANY PIECE OF ELECTRICAL EQUIPMENT CAN BE TESTED FOR CON
TINUITY IN THIS WAY, PROVIDED THAT ITS NORMAL RESISTANCE IS NOT EXCESSIVE
SO THAT THE CELL OR BATTERY COULD NOT POSSIBLY FORCE SUFFICIENT CURRENT
THROUGH THE SYSTEM TO ACTUATE THE HEADPHONE DIAPHRAGMS EVEN THOUGH THE
CIRCUIT OR COMPONENT BEING TESTED WERE FREE FROM DEFECTS.

EXPERIMENT +8: - A VOLTMETER TYPE CONTINUITY TESTER

A VERY EFFECTIVE VISUAL TYPE OF CONTINUITY TESTER CAN BE MADE BY

CONNECTING A BATTERY IN SERIES WITH A D.C. TYPE VOLTMETER HAVING A RELA-
TIVELY LOW VOLTAGE SCALE. THE BATTERY MAY CONSIST OF ABOUT TWO OR THREE
SERIES CONNECTED DRY CELLS, OR ELSE A 4 VOLT RADIO "C" BATTERY CAN BE

USED SATISFACTORILY.

WHENEVER, THE FREE ENDS OF THIS TEST CIRCUIT ARE TOUCHED TOGETHER,
THE VOLTMETER WILL INDICATE THE FULL VOLTAGE OF THE BATTERY BUT WHEN

THESE SAME ENDS ARE HELD APART OR SEPARATED, THE VOLTMETER WILL OFFER A

ZERO READING.



LESSON NO.1 PAGE 7

FIG. 10 SHOWS YOU HOW THE WINDINGS OF A PAIR OF HEADPHONES MAY BE

TESTED FOR CONTINUITY. NOTICE HOW THE TEST POINTS OF THE TESTING CIRCUIT
ARE CONNECTED TO THE TIPS OF THE HEADPHONES. IF THE WINDINGS ARE IN GOOD
CONDITION, THE METER WILL INDICATE VERY NEARLY THE VOLTAGE OF THEBATTERY
BEING USED, WHEREAS A ZERO READING WOULD INDICATE THE I.EADPHONE WINDINGS
AS BEING OPEN CIR....

OUITED

THIS SAMETEST
CAN BE APPLIED TO

VARIOUS TYPES OP EL
ECTRICAL EQUIPMENT,
RESPONDING IN THE
SAME MANNER AS JUST
DESCRIBED. HOWEVER,
WHEN TESTING WITH
THIS APPARATUS THRU
CIRCUITS HAVINGCON
SIDERABLERESISTANCE,
THE METER READING
WILL VARY WITH THE
AMOUNT OF RESISTANCE
THROUGH WHICH THE
TEST IS BEING MADE.
IN OTHER WORDS, THE
GREATER THE RESISTANCE
ING. THIS FACT MUST BE

Fig. 11
The Continuity Tester.

OF THE CIRCUIT, THE LOWER WILL BE THE METER READ.-.
TAKEN INTO CONSIDERATION WHEN MAKING A TEST_ OF

THIS KIND. You WILL HAVE AMPLE OPPORTUNITY OF BECOMING FAMILIAR WITH THIS

TEST AS YOU APPLY IT TO THE VARIOUS RECEIVER CIRCUITS AND PARTS WHILEEX
PERIMENTING WITH THE EQUIPMENT WHICH IS GOING TO BE SENT YOU IN THE FUT".

URE

THE VOLTMETER ALSO OFFERS YOU A MEANS FOR DETERMINING THEPOL-"
ARITY OF A D.C. VOLTAGE SOURCE, PROVIDED THAT THE VOLTAGE DOES NOT EXCEED
THE MAXIMUM VOLTAGE VALUE FOR WHICH THE PARTICULAR INSTRUMENT ISCALIBRA
TED. IN THIS CASE, IT IS ONLY NECESSARY TO CONNECT THE VOLTMETER ACROSS

THE TERMINALS OF THE VOLTAGE SOURCE BEING TESTED. t4EN IF THE METERNEED.-..
LE SWINGS ACROSS ITS SCALE IN THE PROPER DIRECTION, THAT SIDE OF THE
CUIT WHICH IS CONNECTED TO THE (+) METER TERMINAL WILL BE THE POSITIVE
SIDE OF THE CIRCUIT.

OO

HEADPNomE TEST PO/NT
TERNIImALS rERM/A/.41_5

Fig. 12
Circuit Of The Tester

SHOULD THE METER NEEDLE TENnTO MOVE
ACROSS ITS SCALE IN THE, WRONG DIRECTION
WHEN MAKING THIS TEST,THEN THE METER CON-
NECTIONS WILL HAVE TO BE REVERSED. THE

SAME RULE CONCERNING POLARITY, WHICH WAS
JUST GIVEN YOU, CAN THEN BE APPLIED.

CONSTRUCTION OF A CONTINUITY TESTER

SHOULD YOU WISH TO CONSTRUCT A COW'
PACT CONTINUITY TESTER WHICH WILL BE QUITE
HANDY IN YOUR WORK FROM NOW ON,YOU CAN USE
THE HEADPHONES, VOLTMETER AND "C" BATTERY
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WHICH YOU NOW HAVE ON HAND AND BUILD A UNIT SOMEWHAT AS THAT ILLUSTRATED
IN FIG.II.

THE VOLTMETER CAN BE MOUNTED FLUSH WITH THE PANEL BY CUTTING AHOLE
IN THE PANEL EQUAL TO THE DIAMETER OF THE VOLTMETER BODY. THE MOUNTING

RING SHOULD THEN BE REMOVED FROM THE VOLTMETER AND THE METER INSERTED IN
ITS MOUNTING HOLE WITH ITS FACE TOWARD THE FRONT. THE MOUNTING RING CAN

THEN BE REPLACED FROM THE BACK OF THE METER AND LOCKED IN POSITION 80 AS
TO HOLD THE METER FIRMLY IN PLACE.

ANOTHER SMALLER HOLE SHOULD BE DRILLED IN THE PANEL BELOW THEVOLr'
TMETER TO ACCOMMODATE THE SWITCH. THE "C" BATTERY CAN BE HELD IN PLACE

WITH A METAL STRAP AND A PAIR OF WOOD-SCREWS. {HE CIRCUIT DIAGRAM FOR

THIS CONTINUITY TESTER IS SHOWN IN FIG.12 SO THAT YOU MAY BECOME MOREFAM
ILIAR WITH IT.

WHEN THE DOUBLE-THROW SWITCH IS CLOSED TO POSITION 1/10,THEVOLTME
TER WILL OFFER A READING WHENEVER THE TEST POINTS ARE TOUCHED TOGETHER,

WHEREAS CLOSING THIS SWITCH TO POSITION "H" CAUSEA CLICK TO BE HEARD

IN THE HEADPHONES WHENEVER THE TEST POINTS ARE TOUCHED TOGETHER. IN THIS

MANNER, EITHER OF THESE TWO TESTING METHODS CAN BE EMPLOYED SIMPLY BY

CLOSING THE SWITCH IN THE PROPER DIRECTION.

THIS SAME TESTER CAN ALSO BE HOUSED IN A 90X IF SO DESIRED AND

MORE ELABORATE TERMINALS MOUNTED ON ITS FRONT PANEL FOR THE HEADPHONEAND
TEST POINT CONNECTIONS. THIS IS A MATTER OF PERSONAL CHOICE. YOU ARENOT
REQUIRED TO BUILD THIS TESTER IN THAT NOT ALL OF THE NECESSARY PARTS ARE
INCLUDED IN YOUR EXPERIMENTAL EQUIPMENT. HOWEVE, IF YOU SHOULD WISH TO

DO SO, YOU WILL NO DOUBT FIND THESE SUGGESTIONS HELPFUL.

examination Ontotiono
EXPERIMENT LESSON NO. I

I. - WHY IS THAT AN E.M.F.Is PRODUCED WHEN ONE IRON AND ONE COPPER ELE0-.

TRODE ARE STUCK INTO THE POTATO BUT NOT WHEN TWO COPPER OR TWO IRON

ELECTRODES ARE USED TOGETHER. (AS ILLUSTRATED BY EXPERIMENT 441)

2. - WHAT OCCURS IN YOUR EXPERIMENT #2 WHICH ENABLES AN E.M.F. TO BEPRO-

DUCED EVEN THOUGH TWO COPPER ELECTRODES ARE USED?

3. "' DESCRIBE ONE SIMPLE METHOD WHEREBY YOU CAN DETERMINE THE POLARITY OF

A D.C. VOLTAGE SOURCE WITHOUT THE USE OF A METER.

4. - DESCRIBE YOUR OBSERVATIONS WHILE CONDUCTING EXPERIMENT #4.

5. -- How WERE YOU ABLE TO DEMONSTRATE THE FACT THAT LINES OF FORCE SURR-

OUND A CONDUCTOR THROUGH WHICH AN ELECTRIC CURRENT IS FLOWING?

6. - DURING YOUR EXPERIMENTS WITH THE ELECTROMAGNET,HOW DID THE PRESENCE

OF AN IRON CORE AFFECT THE MAGNETIC STRENGTH AS COMPARED TO THEPER-

FORMANCE OF THE UNIT WHEN NO IRON CORE WAS USED?

7. - DESCRIBE HOW YOU CAN USE A SET OF HEADPHONES IN ORDER TO TEST THE

CONTINUITY OF A CIRCUIT.
8. - DESCRIBE HOW YOU CAN TEST A CIRCUIT FOR CONTINUITY WITH A D.C. VOLT-

METER HAVING A LOW VOLTAGE RANGE.
9. - DESCRIBE AND ILLUSTRATE BY MEANS OF A DIAGRAM A SIMPLE CONTINUITY

TESTER.
HOW DOES THE NUMBER OF TURNS USED ON THE WINDING OF AN ELECTROMAGNET

AFFECT ITS MAGNETIC STRENGTH?

PRINTED IN U.S.A.
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UP TO THIS POINT OF YOUR TRAINING,YOU HAVE LEARNED CONSIDERABLE ABOUT
RADIO AND SHOULD BY THIS TIME HAVE BUILT FOR YOURSELF A MOST SUBSTANTIAL
FOUNDATION UPON WHICH TO BUILD YOUR FUTURE WORK.

PROBABLY SINCE

QUITE AWHILE UNTIL

SHOOTING WORK AND IT

STARTING YOUR STUDIES, IT APPEARED AS TAKING YOU
YOU FINALLY GOT INTO THE ACTUAL PRACTICAL TROUBLE
IS POSSIBLE THAT YOU EXPECTED TO GET INTO THIS WORK

SOONER. BEAR IN MIND, HOWEVER, THAT MANY YEARS OF EXPERIENCE IN TRAINING
MEN HAS PROVED TO US THAT BEFORE ANY MAN CAN INTELLIGENTLY PERFORM ANY
KIND OF SERVICE WORK ON EVEN THE SIMPLEST TYPES OF RECEIVERS,
FIRST HAVE A DEFINITE AMOUNT OF TECHNICAL KNOWLEDGE TO BACK HIM
FOR THIS REASON THAT WE HAVE CAREFULLY PLANNED OUR COURSE OF
THE WAY YOU HAVE FOUND IT.

As YOU KNOW, LESSONS #I9 TO 23 INCLUSIVE
PROVIDE YOU WITH AN EXCELLENT SERIES OF IN-
FORMATIVE LESSONS DEALING DIRECTLY WITH
PRACTICAL SERVICE PROBLEMS. WE URGE YOU NOW
TO APPLY THIS KNOWLEDGE TO COMMERCIAL USE

IMMEDIATELY FOR TWO IMPORTANT REASONS:FIRST,
IT OFFERS YOU AN EXCELLENT OPPORTUNITY FOR
TURNING YOUR LEISURE HOURS INTO PROFIT. You
CAN STILL CONTINUE WITH YOUR STUDIES AND
ANY OTHER WORK WHICH YOU MAY NOW BE DOING
TO EARN A LIVING AND IN ADDITION COMMENCE
EARNING MONEY ON THE SIDE THRU DOING RADIO
WORK AMONG YOUR NEIGHBORS,RELATIVES AND AC-
QUAINTANCES.THE SECOND IMPORTANT REASON WHY
YOU SHOULD COMMENCE DOING SERVICE WORK NOW
IS THAT THRU DOING SO,YOU WILL OBTAIN ACTU-
AL PRACTICAL EXPERIENCE WORKING WITH COMMER
CIAL EQUIPMENT AND THIS WILL IN ITSELF BE
OF TREMENDOUS VALUE TO YOU. IN OTHER WORDS,
IF YOU GO.ABOUT THIS SPARE -TIME WORK IN THE

HE MUST
UP.IT IS

TRAINING

Earn While You Learn.
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RIGHT WAY, YOU WILL ALREADY HAVE A SATISFACTORY AMOUNT OF EXPERIENCE OUT
IN THE FIELD BY THE TIME YOU GRADUATE AND AT THE SAME TIME BE AHEAD OF

THE GAME FROM A FINANCIAL STANDPOINT.

FURTHERMORE, BY BREAKING INTO THE SERVICE GAME NOW IN A RATHER SMALL
WAY, YOU WILL HAVE THE OPPORTUNITY OF CONTACTING A GREAT MANY PEOPLE ----
ALL OF WHOM WILL REMAIN AS YOUR STEADY CUSTOMERS WHEN YOU FINALLY ARE

PREPARED TO ENTER THE RADIO BUSINESS ON A LARGER SCALE. BY STARTING NOW

IN YOUR SPARE TIME, YOU SHOULD IN A FEW MONTHS HAVE ALL THE BUSINESS YOU

CAN HANDLE.

YOU CERTAINLY COULDNIT FIND A BETTER INVESTMENT ANYWHERE THAN HONEST
TO GOODNESS RADIO TRAINING WHICH ALREADY PAYS DIVIDENDS LONG BEFORE YOU

HAVE COMPLETED IT AND WHICH PAYS FOR ITSELF 80 QUICKLY.

GETTING STARTED

Radio Service & Coastruction Installation of Antennas
Installation, Adjustment & Repair . . all types Receivers

(YOUR NAME HERE)

EXPERT RADIO TECHNICIAN

Endorsed by National Radio & Electrical Schuul
Los Angeles, Calif.

(Your address and phone No. Here) (your city here)

Sample 3usimess Card.

IN ORDER TO BUILD UP A CLIENTELE.

THE FIRST THING WHICH YOU WILL HAVE
TO D3 IS TO LET PEOPLE KNOW THAT YOU
ARE IN THE RADIO. BUSINESS AND QUALI-
FIED TO TAKE CARE OF THEIR RADIO
NEEDS. ONE WAY OF SPREADING THE NEWS
IS TO HAVE SOME ATTRACTIVE BUSINESS
CARDS PRINTED,BASED UPON THE SAMPLE
WHICH WE ARE SHOWING YOU HERE* THESE
CARDS ARE !NEXPENSIVE AND OFFER A

MOST EFFECTIVE MEANS TOWARDS BRINGING
ABOUT AN INTRODUCTION BETWEEN YOU AND
YOUR PROSPECTIVE CUSTOMER.

YOU CAN DISTRIBUTE THESE CARDS TO THE HOMES IN YOUR NEIGHBORHOOD,
AS WELL AS TO FURNISH ,FRIENDS WITH A SUPPLY 80 THAT THEY CAN IN TURN DIS-
TRIBUTE THEM AMONG ACQUAINTANCES AND PEOPLE WHOM THEY CONTACT DURING THEIR
ROUTINE OF BUSINESS AND SOCIAL ACTIVITIES*

ANOTHER METHOD WHICH WILL FREQUENTLY BRING RESULTS IS TO CANVASS THE

COMMUNITY IN PERSON AND THUS CONTACT THE SET OWNER DIRECTLY.

A SIMPLE WAY TO STRIKE UP AN ACQUAINTANCE WITH PROSPECTIVE CUSTOMERS
IS TO TAKE NOTE OF ALL ANTENNA INSTALLATIONS IN YOUR VICINITYTHEMAJORITY
OF THEM WILL BE CRUDE IN CONSTRUCTIONONEFFICIENT, AND THEREBY OFFERING YOU
AN IDEAL OPPORTUNITY FOR ENGAGING THE SET OWNER IN WORTHWHILE CONVERSA

TION.

APPROACH THE PROSPECTIVE CUSTOMER IN A BUSINESS -LIKE MANNER,SEING CER
TAIN THAT YOUR APPEARANCE IS INVITING. BE PLEASANT AND MENTION THE FACT

THAT YOU ARE ACTIVELY ENGAGED IN THE SERVICE BUSINESS IN THIS VICINITY AND
INPASSINOHAVENOTICEDTHEAPPEARANC% OF HIS ANTENNA. THEN CONTINUE AND

SUGGEST THAT YOU CAN IMPROVE HIS RECEPTION TREMENDOUSLY BY INSTALLING AN

EFFICIENT ANTENNA SYSTEM DESIGNED ESPECIALLY TO BEST MEET HIS PARTICULAR
REQUIREMENTS*

IF HE IS BOTHERED BY INTERFERENCE NOISES, INFORM HIM THAT YOU ARE IN

A POSITION TO CLEAR UP THE DISTURBANCE FOR HIM. TELL HIM ABOUT THE MANY

FEATURES OF STATIC -REJECTING ANTENNA SYSTEMS WHICH WERE BROUGHT TO YOUR
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ATTENTION IN A PREVIOUS LESSON AND EXPLAIN HOW HIS RECEPTION WILL BE IM-

PROVED THEREBY. LET HIM KNOW THAT THIS IS SOMETHING NEW BUT BACKED UP BY
RECOGNIZED MANUFACTURERS AND IS BASED UPON SCIENTIFIC PRINCIPLES.

SHOULD THE SET OWNER RESIDE IN A DISTRICT FREQUENTED BY ELECTRIC
STORMS AND NO LIGHTNING ARRESTER IS INSTALLED IN HIS ANTENNA SYSTEM,THEN
POINT OUT TO HIM THE PROTECTION WHICH SUCH A UNIT WILL AFFORD.

IN PLAIN WORDS, THE THING FOR YOU TO DO 18 TO CONVINCE THE SETOWN-.
ER THAT HE NEEDS A FIRST CLASS ANTENNA SYSTEM AND THAT YOU ARE THE MAN TO
DO THE JOB.

HAVING "LANDED THE JOSH' YOUR FIRST STEP WILL BE TO PROVIDE YOUR-
SELF WITH THE NECESSARY MATERIALS, SUCH AS THE ANTENNA WIRE, INSULATORS,

LIGHTNING ARRESTER, ETC. AND A COMPLETE NOISE REDUCING xis. IF THIS TYPE
OF JOB IS SOLD. ALL OF THIS EQUIPMENT CAN OF COURSE BE PURCHASED READY
FOR USE AND IT IS ADVISABLE THAT YOU BUY IT FROM A LARGE RADIO SUPPLY
HOUSE WHOSE CHIEF BUSINESS LIES IN SUPPLYING EQUIPMENT TO THE RADIO TRADE.

SUCH CONCERNS ARE ESTABLISHED IN ALL OF THE LARGER CITIES AND BY

MAKING IT KNOWN TO THEM THAT YOU ARE A RADIO SERVICEMAN,THEY WILL ALLOW
YOU AN APPRECIABLE DISCOUNT. AS A RULE, YOU WILL BE ABLE TO PURCHASE
YOUR EQUIPMENT FROM THEM AT ABOUT 40% LESS THAN THE LIST PRICE.

THUS YOU CAN CHARGE THE CUSTOMER THE LIST PRICE FOR THE EQUIPMENT
AND THEREBY REALIZE A RIGHTEOUSLY EARNED 40% FROM THE SALE OF PARTSALONE.
THEN IN ADDITION, FIGURE YOUR LABOR CHARGES AT AN AVERAGE RATE OF ABOUT

$1.00 PER HOUR. SO ALTOGETHER THEN, YOU CAN SEE THAT YOU WILL MAKE A

FAIR PROFIT ON THE DEAL AND AT THE SAME TIME BE ASSURED OF A SATISFIED
CUSTOMER.

SERVICING RECEIVERS

IN THE EVENT THAT A NEW ANTENNA ISN'T ABSOLUTELY ESSENTIAL OR YOU
FIND IT IMPOSSIBLE TO INTEREST THE SET OWNER IN ONE,THEN INQUIRE ABOUT
THE GENERAL PERFORMANCE OF HIS SET. PERHAPS HE WILL COMPLAIN ABOUT WEAK

RECEPTION, FADING, NOISY RECEPTIONS, LACK OF SELECTIVITY ETC. IN FACT,IF
ANY THING AT ALL IS PREVENTING HIM FROM ENJOYING GOOD PROGRAMS,HE WON'T
HESITATE TO MAKE THIS FACT KNOWN, ESPECIALLY SO WHEN HE HAS THE CHANCE TO
TALK ABOUT IT TO A MAN WHOM HE IS CONFIDENT OF BEING CAPABLE TO OFFER
SOUND ADVICE AND ASSISTANCE,

AT ANY RATE, YOU CAN OFFER TO CHECK AND TEST HIS RECEIVER FREE OF
CHARGE AND HONESTLY ADVISE HIM AS TO THE RECEIVER'S TRUE CONDITION. THEN
IF YOUR INSPECTION THEREOF SHOULD DISCLOSE ANY DEFECTS OR ANY FORM OF
OBJECTIONABLE PERFORMANCE, POINT OUT THIS FACT TO THE OWNER AND EXPLAIN
TO HIM HOW YOU CAN CORRECT THE CONDITION.

QUITE OFTEN,YOU WILL COME ACROSS SOME MINOR JOBS, SUCH AS RENEWING
A CONNECTION HERE OR THERE,INSTALLING NEW TUBES,ALIGNING A TUNING CONDEN
SER GANG, REPLACING A NOISY VOLUME CONTROL OR DEFECTIVE SWITCH ETC. ALL
OF THESE ARE SIMPLE JOBS BUT no THEIR PART TO INCREASE YOUR INCOME, AS

WELL AS OFFERING YOU AN OPPORTUNITY TO LOOK INTO ALL OF THE DIFFERENT
TYPES OF COMMERCIAL RECEIVERS 80 AS TO FAMILIARIZE YOURSELF WITH THE

MANY DIFFERENT CONSTRUCTIONAL FEATURES INCORPORATED IN THEM.
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WHENEVER YOU COME ACROSS A JOB WHICH REQUIRES THE REMOVAL OF THE
CHASSIS FROM THE CABINET, SUCH AS WHEN REPLACING A TRANSFORMER,CONDENSER,
RESISTOR ETC., THEN MAKE IT A POINT TO TAKE THE C4A8818 TO YOUR HOME WORK
SHOP WHERE YOU HAVE EVERYTHING AVAILABLE FOR DOING A FIRST CLASS JOB. IT
18 NEVER ADVISABLE TO CONDUCT *NY FORM OF RECONSTRUCTION JOB IN THE SET
OWNER; HOME FOR SEVERAL REASONS. (I) ALL TOOLS ETC. ARE NOT GENERALLY A-
VAILABLE. (2) THERE 18 A POSSIBILITY OF SCRATCHING FURNITURE AND CLAITT...

ERING UP THE ROOM WITH DIRT. (3) A PARTIALLY DISASSEMBLED RECEIVER DOES
NIT MAKE A FAVORABLE IMPRESSION UPON THE OWNER.

NATURALLY,WHEN YOU ARE CANVASSING A NEIGHBORHOOD IN PERSON, YOU
SHOULD HAVE YOUR SERVICE EQUIPMENT WITH YOU OR AT LEAST WITHIN EASY REACH
SO THAT WHEN YOU DO GET A JOB, YOU CAN TAKE CARE OF IT IMMEDIATELY INSTEAD
OF STALLING OFF THE CUSTOMER UNTIL YOU GET YOUR EQUIPMENT. REMEMBER THAT
IF YOU KEEP A CUSTOMER WAITING TOO LONG,HE 18 LIKELY TO CHANGE HIS MIND
IN THE MEAN TIME ABOUT HAVING THE WORK DONE,

IN THE EVENT THAT YOU CONTACT THE SET OWNER THROUGH ONE OF YOUR BUS
INESS CARDS AND HE COMMUNICATES WITH YOU BY PHONE, QUESTION HIM CONCERN-
ING THE MAKE OF HIS RECEIVER AND HOW IT ACTS. THIS WILL ENABLE YOU TO
JUDGE WHAT MIGHT BE WRONG BEFORE YOU EVEN SEE THE SET AND YOU CAN THEREBY
ESTIMATE WHAT EQUIPMENT IT WILL BE BEST FOR YOU TO TAKE TO THE JOB.

INSTALLING RECEIVERS

MANY DEPARTMENT STORES ETC. SELL RECEIVERS BUT DO NOT INCLUDE A

RADIO TECHNICIAN AMONG THEIR EMPLOYEES. THEY SIMPLY SELL THE gET TO THE
CUSTOMER AND LET HIM INSTALL IT HIMSELF AS BEST HE CAN OR El ;E EXPECT
THE DRIVER OF THE GENERAL DELIVERY TRUCK TO HOOK IT UP FOR HIM. IN SUCH

CASES, THE ANTENNA GENERALLY CONSISTS OF A PIECE OF HOOK UP WIRE AND SOME
TIMES THE SET ISN'T EVEN BALANCED UP CORRECTLY. THE PROPER USE OF A LONG
AND SHORT ANTENNA TERMINAL 18 NOT HEEDED ETC.

ANY NEW RECEIVER, EVEN THOUGH IT LEAVES THE FACTORY IN PERFECT CON
DITION, IS LIKELY TO REACH THE FINAL OWNER SLIGHTLY OUT OF ADJUSTMENT DUE
TO SHOCKS RECEIVED DURING SHIPMENT AND IT ISN'T REALLY FAIR TO THE FINAL
OWNER IF THE SET ISN'T FIRST SERVICED PROPERLY BEFORE TURNING IT OVERTO WPM.

HERE AS ANOTHER OPPORTUNITY FOR YOU.

THE THING FOR YOU TO DO IS TO CONTACT THESE CONCERNS WHICH SELL RA
DIOS WITHOUT OFFERING TECHNICAL SERVICE. MANY MEN HAVE MADE AN AGREEMENT
WITH THESE CONCERNS WHEREBY THEY TAKE OVER THE RESPONSIBILITY OF TESTING
THE SET BEFORE DELIVERY,MAKE ANY NECESSARY SERVICE ADJUSTMENTS AND IN-
STALL THE SET IN THE NEW OWNER'S HOME IN EXPERT FASHION. FOR THIS, THEY
RECEIVE A .FINITE FEE FROM THE STORE FOR EACH SET INSTALLED OR ELSE THE
CUSTOMER IS QUOTED A CERTAIN PRICE FOR THE RECEIVER AND CAN AT HIS OWN
CHOICE HAVE*THE SET PROPERLY INSTALLED FOR AN ADDITIONAL REASONABLE
FEE.

YOU CAN DO THE SAME THING AND MANY SALES ORGANIZATIONS WILL BE
ONLY TOO GLAD TO MAKE SOME SUCH A DEAL WITH YOU.

IN FACT, SUCH AN ASSOCIATION WITH ANY SALES ORGANIZATION WILL PLACE
YOU IN AN ADVANTAGEOUS POSITION TO EVEN SERVICE RECEIVERS SOLO BY THEM AND
WHICH OEVELOPE DEFECTS AFTER BEING IN OPERATION FOR SOME TIME. IF THIS
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HAPPENS, IT SEEMS TO BE THE NATURAL THING FOR THE SET OWNER TO "AIR HIS

TROUBLES" TO THE FIRM FROM WHICH HE PURCHASED THE RECEIVER,AND THE FIRM

CAN THEN IN TURN PLACE THE SERVICE JOB IN YOUR HANDS. SUCH A PRACTICE IS
BENEFICIAL TO BOTH YOU AND THE CONCERN WHO DOESN'T HAVE SUFFICIENT CALLS
FOR SERVICE WORK TO WARRANT EMPLOYING A MAN SOLELY FOR THIS PURPOSE*

WORK OF THIS NATURE 18 GENERALLY HANDLED ON A PERCENTAGE BASIS IN

WHICH THE SERVICE MAN IS OWEN A DEFINITE PERCENTAGE OF THE MONEY RE-

CEIVED FOR THE JOB, THE BALANCE BEING RETAINED BY THE DEALER. IN THE

EVENT THAT THE SERVICEMAN SELLS SOME ADDITIONAL EQUIPMENT DURING A SER-

VICE CALL, HE ALSO RECEIVES A PERCENTAGE FROM THE DEALER FOR HIS EFFORT.

FOR MOST SERVICE WORK, YOU WILL GENERALLY FIND IT THE PRACTICE AMONG
SERVICEMEN TO PURCHASE THE REPLACEMENT PARTS AND ANY OTTER EQUIPMENT AT

A 40% DISCOUNT OFF THE LIST PRICE AND TO CHARGE THE CUSTOMER THE LIST

PRICE OF THE UNIT. FOR EACH SERVICE CALL REQUIRING ONE-HALF HOUR OF YOUR
TIME, A FEE OF $1.00 SHOULD BE SATISFACTORY WHILE LABOR CHARGES CAN BE

FIGURED AT THE RATE OF $1.00 PER HOUR.

NATURALLY, CIRCUMSTANCES ARISE WHERE YOU MAY HAVE TO ADJUST THE
PRICE SO AS TO MEET CERTAIN SPECIAL REQUIREMENTS AND IN THIS RESPECT YOU
CAN USE YOUR OWN JUDGEMENT.

UPON COMPLETING A JOB, ALWAYS BE SURE TO LEAVE YOUR BUSINESS CARD

WITH THE SET OWNER UPON TAKING LEAVE. SOME SERVICEMEN TACK THEIR CARD IN
SIDE THE RECEIVER CABINET 80 THAT THERE WILL BE NO POSSIBILITY OF THE
CUSTOMER'S MISPLACING IT

IF YOU CONTACT A PROSPECTIVE CUSTOMER WHO DOESN'T REQUIRE ANY WORK
AT THE TIME,THEN LEAVE YOUR CARD WITH HIM AND TELL HIM THAT YOU WILL A-

PPRECIATE HIS CALLING YOU BY TELEPHONE WHEN IN NEED OF SERVICE AT ANY
FUTURE TIME.

ADOPT THE PRACTICE OF DOING YOUR BEST REGARDLESS OF HOW SMALL THE

Jos. A SATISFIED CUSTOMER WILL CALL YOU AGAIN WHEN HE NEEDS YOU AND WILL
BE MORE THAN WILLING TO RECOMMEND YOU TO HIS ACQUAINTANCES.

GIVE THE CUSTOMER A SQUARE DEAL, FOR HONESTY IN SERVICE ANDWORKMAU
SHIP ALWAYS PAYS BIGGER DIVIDENDS IN THE LONG RUN.

SHOULD YOU SY ANY CHANCE RUN INTO A JOB WHICH YOU CANNOT BATISFAC
TORILY HANDLE, YOU MAY FEEL FREE TO WRITE TO US FOR ADDITIONAL ADVICE.

IF YOU DO, PLEASE GIVE US AS MUCH INFORMATION AS POSSIBLE CONCERNING THE
JOB 80 THAT WE WILL BE BETTER ABLE TO GIVE YOU A MOST HELPFUL ANSWER.

NATURALLY, DO NOT DELIBERATELY TAKE UPON YOURSELF A JOB OF AN AD-
VANCED NATURE WHICH INVOLVES EQUIPMENT ANO WORK ABOUT WHICH YOU HAVE NOT
YET HAD A CHANCE TO STUDY. IT IS NO MORE THAN FAIR THAT YOU TAKE THIS
INTO CONSIDERATION BECAUSE YOU ARE STILL IN AN EARLY STAGE OF YOUR TRAIN
INC AND MUST THEREFORE KEEP YOUR ACTIVITIES IN THE FIELD WITHIN THESE LI..
MITS.

EXPERIENCE

PERHAPS YOU INTEND TO ULTIMATELY SPECIALIZE IN SOME aRANowor THIS
WONDERFUL .NOUSTRY OTHER THAN RADIO SERVICING SUCH AS BROADCASTING,COMW.
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ERCIAL OPERATING, TALKING PICTURES, OR TELEVISION. EVEN IF THIS BE THE
CASE, YOU STILL SHOULD MAKE IT A POINT TO ENGAGE IN SERVICING RECEIVERS
FOR THE TIME BEING AT LEAST BECAUSE OF THE VALUABLE EXPERIENCE IT WILL
GIVE YOU.

HERE IS A CHANCE FOR IMMEDIATE FINANCIAL RETURNS,WHERAS YOU WILL
REQUIRE CONSIDERABLY MORE TRAINING BEFORE BECOMING QUALIFIED TO ACCEPT A

POSITION IN THE OTHER BRANCHES OF THE INDUSTRY. FURTHERMORE, THE PEOPLE
WHOM YOU CONTACT NOW THROUGH SERVICE WORK,MAY BE PROSPECTS FOR A TELEVI-
SION RECEIVER LATER ON. THEN TOO, SOME CONCERNS WITH WHICH YOU ESTABLISH
DEALINGS NOW, MAY BE IN A POSITION TO OFFER YOU FUTURE OPPORTUNITIES IN
SOME OTHER PROFITABLE FIELD OF RADIO. YOU SIMPLY MUST MEET THESE PEOPLE
SOMETIME OR OTHER -- SO WHY NOT NOW?

MAYBE YOU FIND YOURSELF IN SUCH A FORTUNATE POSITION THAT YOU HAVE
NO SPECIAL NEED FOR SPARE -TIME MONEY. ALTHOUGH THIS MAY BE TRUE,YET YOU
DO NEED EXPERIENCE, SO IT. IS UP TO YOU TO MAKE THE MOST OF THE OPPOR
TUNITIES WHICH WE ARE EXTENDING TO YOU IN THIS RESPECT.

THE EXPERIENCE WHICH YCIU OBTAIN NOW WILL ENABLE MY EMPLOYMENT DE-
PARTMENT TO HELP YOU MORE EFFECTIVELY WHEN YOU GRADUATE. IT IS FOR THIS
REASON THAT I WANT YOU TO MAIL ME A COMPLETE REPORT OF EVERY SPARE -TIME
JOB YOU DO -- DESCRIBING THE JOB IN DETAIL AND T4E PRICE YOU CHARGED.

I

EXPECT THIS REPORT FROM YOU AND AM FRANK TO TELL YOU THAT ALL SUCH RE-
PORTS WILL FORM A PART OF MY EMPLOYMENT DEPARTMENT RECORDS. IN THIS WAY
I CAN TELL AT A GLANCE JUST EXACTLY WHAT PRACTICAL EXPERIENCE YOU HAVE
ACQUIRED DURING YOUR PERIOD OF TRAINING AND CAN THEREFORE RECOMMEND YOU
ACCORDINGLY TO YOUR PROSPECTIVE EMPLOYER.THIS IS AN IMPORTANT MATTER AND
I AM CERTAIN THAT YOU REALIZE ITS VALUE TO YOURSELF.

WHEN YOU GET A SERVICE JOB,BY ALL MEANS DO THE WORK YOURSELF. THIS
IS YOUR EXPERIENCE AND ALTHOUGH YOU MIGHT MAKE A LITTLE MONEY ON THE

DEAL BY gNLY "SELLING THE JOB" AND LETTING SOMEONE ELSE DO THE ACTUAL
WORK,YET SUCH A PRACTICE WOULD BE OF NO SPECIAL BENEFIT TO YOU. REMEMBER
THAT WE ARE WILLING TO HELP YOU THROUGH SPECIFIC SUGGESTIONS AND ADVICE.

BEAR IN MIND THAT IN THIS LESSON, OUR SUGGESTIONS APPLY PARTIC-
ULARLY TO SPARE -TIME WORK, CONSIDERING THE FACT THAT YOU ARE NOT YET
FULLY TRAINED. HOWEVER,AS YOU ADVANCE WITH YOUR STUDIES,YOU WILL RECEIVE
ADDITIONAL BUSINESS SUGGESTIONS WHICH WILL ASSIST YOU MATERIALLY IN CON
DUCTING A PROFITABLE RADIO BUSINESS TO WHICH YOU WILL DEVOTE YOUR FULL-
TIME.

WE HOPE THAT YOU WILL FIND THE INFORMATION CONTAINED IN THIS SPEC-
IAL LESSON OF THE BUSINESS SERIES TO BE OF VALUE TO YOU AND THAT YOU
WILL TAKE IT UPON YOURSELF TO MAKE THE MOST OF YOUR OPPORTUNITIES.

o

L 116,
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THIS LESSON CONCERNS RADIO EXPERIMSNTS DESIGNED TO FIX IN YOUR

MIND SOME OF THE PRINCIPLES THUS FAR EXPLAINED TO YOU.

IN ORDER TO OPERATE THE 8 -TUBE A -C RECEIVER WHICH WAS PROMISED YOU,

IT IS NECESSARY THAT YOU FIRST HAVE A SOURCE OF ELECTRIC POWER. THIS

WILL BE THE 110 -VOLT A -C LIGHTING CIRCUIT OF YOUR HOME, TRANSFORMED TO

THE RE.QUIRED VOLTAGES BY THE POWER TRANSFORMER WHICH IS NOW BEING SENT.

BEFORE ATTEMPTING TO CONNECT THIS TRANSFORMER TO "OUR LIGHTING CIR

CUIT, IT IS ADVISABLE THAT YOU FIRST READ ALL OF THIS LESSON VERY CARE

FULLY TO AVOID BLOWING OUT FUSES IN YOUR LIGHTING CIRCUIT, INJURING THE

TRANSFORMER, AND TO PREVENT POSSIBLE ELECTRICAL SHOCKS TO YOURSELF.

THE POWER TRANSFORMER IS OF

THE HIGHEST QUALITY, CAPABLE OF

OPERATING YOUR RECEIVER AT MAXI-

MUM EFFICIENCY, SO TREAT IT WITH

CARE AND CONSIDERATION, TO MAIN-

TAIN IT IN PROPER CONDITION.

POWER TRANSFORMER TERMINAL
MARKINGS

To AVOID ANY POSSIBIL TY

OF A MISTAKE IN IDENTIFYING THE

TERMINALS ON THIS TRANSFORMER,

THEY ARE ALL MARKED AS ILLUSTRAT-

ED IN FIG. I, WHICH SHOWS THE TER

MINAL ARRANGEMENT OF A TYPICAL

UNIT. THE TERMINAL CONNECTED TO
ONE END OF THE PRIMARY WINDING IS

MARKED "C", INDICATING THE COMMON
CONNECTION FOR THIS WINDING. THE

RMINAL CONNECTED TO THE OTHER

Fig. 1
Power Transformer Terminal

Identification
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END OF THE PRIMARY WINDING IS MARKED "120" AND A TAP FROM THIS SAME WIND
ING IS CONNECTED TO THE TERMINAL MARKED "110".

IF THE LINE VOLTAGE OF THE LIGHTING CIRCUIT IS WITHIN 4 OR 5 VOLTS
OF 110 VOLTS, CONNECT "C" AND "110" TERMINALS OF YOUR 'POWER TRANSFORMER
ACROSS THIS CIRCUIT. SHOULD THE LINE VOLTAGE EXCEED'.115 VOLTS AND AP-
PROACH 120, CONNECT THE "C" AND "120" TERMINALS OF THE TRANSFORMER
ACROSS THE LIGHTING CIRCUIT. THIS WILL BE EXPLAINED MORE FULLY IN A LAT
ER LESSON.

THE TWO TERMINALS MARKED "6.3", LOCATED OPPOSITE EACH OTHER AND
INTERCONNECTED BY THE LINE, ARE CONNECTED TO THE 6.3 -VOLT SECONDARY WIND
ING. THE CENTER -TAP FROM THIS WINDING CONNECTS,TO THE TERMINAL INDICAT-
ED IN FIG. 1 AS C.T. THE TWO TERMINALS MARKED "5" CONNECT TO THE ENDS
OF THE 5 -VOLT SECONDARY WINDING, AND THE TERMINALS MARKED "350" CONNECT
TO THE ENDS OF THE HIGH -VOLTAGE SECONDARY WINDING. THE CENTER -TAP FROM
THIS SAME WINDING IS LOCATED BETWEEN THE HIGH -VOLTAGE TERMINALS, AND IS

MARKED C.T.

Fig. 2

Continuity Tests With
Voltmeter Method

SOME TYPES OF POWER TRANSFORMER DO
NOT HAVE MARKED TERMINALS,AND IN SUCH CAS
ES THE TERMINALS MUST BE IDENTIFIED BY
MEANS OF TESTS AS EXPLAINED LATER IN THIS
COURSE.

BEFORE ATTEMPTING TO MAKE TEST CON-
NECTIONS TO ANY OF THE TRANSFORMER TERMI-
NALS, BE SURE TO SCRAPE OFF THE VARNISH
BAKED ON THE TERMINALS WHILE THE UNIT WAS
CONSTRUCTED. THIS VARNISH IS AN INSULATOR
AND WILL PREVENT A GOOD ELECTRICAL CONTACT
ON THE SOLDER LUGS. FOR THIS REASON, IT

IS NECESSARY THAT IT FIRST BE SCRAPED OFF
THE TERMINALS. SCRAPE THEM BRIGHT BEFORE
SOLDERING OR OTHERWISE MAKING ELECTRICAL
CONNECTIONS.

EXPERIMENT #1 -- VOLTMETER METHOD FOR TESTING THE
CONTINUITY OF TRANSFORMER WINDINGS

YOUR FIRST EXPERIMENT WILL BE THE CONTINUITY TEST ON THE TRANSFORM.
ER WINDINGS, BY AID OF YOUR VOLTMETER. TO DO THIS, CONNECT THE VOLTMETER
IN SERIES WITH A 4 I/2 -VOLT "C" BATTERY AND A PAIR OF TEST LEADS, AND
TEST BETWEEN THE VARIOUS TERMINAL LUGS OF THE TRANSFORMER IN THE MANNER
ILLUSTRATED IN FIG. 2. BEGIN BY PLACING TEST POINT "A" ON THE TERMINAL
INDICATED AS #1 IN FIG. 2, AND THEN TOUCH THE OTHER TEST POINT "B" SUC-
CESSIVELY TO THE TERMINALS INDICATED AS #2, 3, 4, ETC. THEN PLACE TEST
POINT "A" ON TERMINAL #2, AND TEST POINT "B" SUCCESSIVELY ON TERMINALS
3, 4, 5, ETC. CONTINUE BY PLACING TEST POINT "A" ON TERMINAL #3, AND
TEST POINT "B" SUCCESSIVELY ON TERMINALS #4, 5, 6, ETC. PROCEED IN THIS
MANNER UNTIL YOU HAVE TES.TED BETWEEN EVERY PAIR OF TERMINALS. ALSO, TEST
IN THIS MANNER BETWEEN EVERY TERMINAL AND GROUND (GROUND IN THIS CASE IS

THE IRON CORE OF THE TRANSFORMER).

EACH TIME THAT YOU TEST THROUGH A COMPLETE CIRCUIT, THE VOLTMETER
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WILL SHOW A READING. WITH THE PARTICULAR TRANSFORMER CONNECTIONS ILLUS-

TRATED IN FIG. 2, FOR EXAMPLE, THE METER READING SHOULD BE AS FOLLOWS:

PETWEEN TERMINALS I, 2, AND 7 YOU SHOULD OBTAIN A READING EQUIVA

LENT TO BATTERY VOLTAGE, BUT FROM THESE TERMINALS TO ALL OTHERS A ZERO

READING SHOULD BE OBTAINED. OTHER READINGS SHOULD BE AS FOLLOWS: BE-

TWEEN TERMINALS 6 TO 12, BATTERY VOLTAGE; TERMINALS 6 OR 12 TO ALL OTHER

TERMINALS, ZERO; BETWEEN TERMINALS 9, 10, AND II, BATTERY VOLTAGE; FROM

TERMINALS 9, 10, AND II TO ALL OTHERS, ZERO; BETWEEN TERMINALS 5, 3, AND

8, BATTERY VOLTAGE; FROM TERMINALS 5, 3, AND 8 TO ALL OTHERS, ZERO; FROM

ALL TERMINALS TO THE TRANSFORMER CORE, ZERO, FOR NONE OF THE WINDINGS

SHOULD BE GROUNDED WITHIN THE TRANSFORMER ITSELF.

IF NO READING IS OBTAINED BETWEEN A PAIR OF TERMINALS,WHERE A READ

ING SHOULD BE OBTAINED, THAT PARTICULAR WINDING IS OPEN -CIRCUITED.

WITH A VERY SENSITIVE VOLTMETER

YOU WOULD NOTICE THAT WHEN TESTING
THROUGH EITHER HALF OF THE HIGH -VOLT-

AGE WINDING, OR THROUGH THIS ENTIRE
WINDING,THE READING WOULD BE SLIGHTLY

LESS THAN BATTERY VOLTAGE, BECAUSE

THE WIRE USED IN THIS WINDING IS SO

SMALL AND THE NUMBER OF TURNS SO

GREAT, THAT THE OHMIC RESISTANCE OF

THE WINDING IS COMPARATIVELY HIGH.

IT IS A GOOD PLAN TO MAKE AN

ELECTRICAL DIAGRAM OF YOUR TRANSFORM-

ER SOMEWHAT AS SHOWN IN FIG. 3. RE-

MEMBER) HOWEVER, THAT THE TERMINAL AR
RANGEMENTS ON ALL COMMERCIAL POWER
TRANSFORMERS ARE NOT ALIKE, AND THERE
FORE THE CONTINUITY TESTS DO NOT NE-

CESSARILY HAVE TO BE THE SAME AS OB-
TAINED WITH THE EXAMPLE OF FIG. 2.

Fig. 3
Diagram of the Power

Transformer

EXPERIMENT #2 -- TESTING THE TRANSFORMER WINDINGS
FOR CONTINUITY USING HEADPHONES

HEADPHONES CAN BE USED IN PLACE OF THE VOLTMETER, AS SHOWN IN FIG-

URE 4,AND THE RESULTS AS OBTAINED WITH THIS EXPERIMENT SHOULD CORRESPOND

WITH THOSE OBTAINED IN THE PREVIOUS EXPERIMENT. THAT IS, ACROSS THOSE

CONNECTIONS WHERE THE VOLTMETER INDICATED BATTERY VOLTAGE, YOU SHOULD

NOW HEAR A DISTINCT "CLICK" IN YOUR HEADPHONES, BUT NONE WHERE THERE IS

NO CIRCUIT CONTINUITY.

MAKE THIS HEADPHONE CLICK TEST ACROSS ALL PAIRS OF CONNECTIONS, AS

YOU DID WITH YOUR VOLTMETER TESTS. CHECK THE RESULTS CAREFULLY AGAINST

THOSE OBTAINED IN THE FIRST EXPERIMENT, AND NOTE HOW THEY COMPARE.

EXPERIMENT #3 -- 110 -VOLT LAMP TESTING ACROSS WINDINGS

ARRANGE A 110 -VOLT LAMP IN SERIES WITH ONE OF A PAIR OF TEST LEADS

AS ILLUSTRATED IN FIG. 5. THE LAMP MAY BE AN INCANDESCENT LAMP OF ANY
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Fig. 4
Continuity Tests With

Headphone Method

ExD.

RATING BETWEEN 25 AND 100 WATTS --WHAT-
EVER YOU HAPPEN TO HAVE ON HAND --BUT A
25 -WATT LAMP IS PREFERABLE. CONNECT THE
TEST LEADS TO THE 110 -VOLT A -C LIGHTING
CIRCUIT BY MEANS OF AN ATTACHMENT PLUG,
AS SHOWN, AND PLUG-IN AT ANY SOCKET OR
PLUG RECEPTACLE.

THUS CONNECTING A LAMP IN SERIES
WITH THE TEST LEADS MAKES IT IMPOSSIBLE
TO BLOW OUT A FUSE IN THE LIGHTING CIR-
CUIT IN CASE THAT THE TEST PRODS ARE AC-
CIDENTALLY TOUCHED TOGETHER OR OTHERWISE
SHORT-CIRCUITED. THE LAMP WILL BURN AT
FULL BRILLIANCE WHENEVER THE TEST -LEADS
ARE SO SHORTED.

UPON CONNECTING THE TEST LEADS
ACROSS 6.3 VOLT WINDINGS, OR ACROSS THE

5 -.VOLT WINDING, THE LAMP WILL BURN QUITE BRIGHTLY, BECAUSE THESE ARE LOW
RESISTANCE WINDINGS HAVING A RELATIVELY SMALL NUMBER OF TURNS OF FAIRLY
LARGE WIRE.

UPON CONNECTING THE TEST LEADS ACROSS THE HIGH -VOLTAGE SECONDARY
WINDING THE LAMP WILL FAIL TO BURN,BECAUSE THIS WINDING CONTAINS A GREAT
NUMBER OF TURNS OF VERY FINE WIRE, AND OFFERS GREAT OPPOSITION TO THE
CURRENT FLOW --IN FACT, SO MUCH OPPOSITION THAT 110 VOLTS WILL NOT FORCE
ENOUGH CURRENT THROUGH IT TO HEAT THE LAMP FILAMENT TO INCANDESCENCE.

IF THE TEST LEADS ARE CONNECTED ACROSS THE "C" AND 110" PRIMARY
TERMINALS, A 25 -WATT LAMP WILL BURN DIMLY, A 50 -WATT LAMP STILL MORE DIM
AND A 100 -WATT LAMP WILL NOT SHOW
LIGHT AT ALL. THE PURE RESISTANCE
OF THE PRIMARY WINDING DOES NOT NE-
CESSARILY PREVENT THE LAMP FROM
LIGHTING, BUT IN ADDITION, THE PRIMA
RY WINDING IS DESIGNED TO PRODUCE A
COUNTER -ELECTROMOTIVE FORCE, WHEN
THE LIGHTING CIRCUIT IS CONNECTER
ACROSS IT, THAT PRACTICALLY COUNTER
BALANCES THE LINE VOLTAGE. CONSE -
QUENTLY, IF LINE VOLTAGE AND THIS
COUNTER -ELECTROMOTIVE FORCE EXACTLY
OR NEARLY BALANCE EACH OTHER, VERY
LITTLE CURRENT WILL FLOW THROUGH THE
WINDING, WITH WHICH TO LIGHT THE
LAMP.

EXPERIMENT #4 -- EXPERIMENTS
WITH 60 -CYCLE HUM

CONNECT THE LAMP -TEST LEADS
ACROSS THE PRIMARY TERMINALS OF THE
POWER TRANSFORMER, AS ILLUSTRATED IN

Fig. 5
Testing Across Windings

With a 110-V Lamp
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FIG. 6. To AVOID AN ELECTRICAL SHOCK WHEN HANDLING THIS 110 -VOLT CIR-
CUIT, BE CAREFUL THAT YOU DO NOT TOUCH BOTH BARE ENDS OF THE 110 -VOLT
TEST CIRCUIT WITH BOTH HANDS AT THE SAME TIME. NEVER TOUCH ONE TERMINAL
OF ANY LIGHTING CIRCUIT WHILE STANDING ON A WET FLOOR) ON THE GROUND) OR
IN CONTACT WITH ANY METAL CONNECTED TO GROUND-- SUCH AS A WATER PIPE.

HAVING MADE THE CONNECTIONS ACROSS THE PRIMARY CIRCUIT) CONNECT
YOUR HEADPHONES ACROSS THE 6.3 -VOLT SECONDARY WINDING, AS ALSO SHOWN IN

FIG. 6. UPON DOING THIS YOU WILL HEAR THE CHARACTERISTIC 60 -CYCLE A -C
HUM. ALSO CONNECT YOUR HEADPHONES ACROSS THE 5 -VOLT SECONDARY) BETWEEN
THE CENTER TAP AND EACH EXTREMITY OF THE 6.3 VOLT SECONDARY, AND BETWEEN
THE IRON CORE AND EACH END OF THE 6.3 -VOLT WINDING. DO NOT CONNECT YOUR
HEADPHONES ACROSS THE HIGH -VOLTAGE SECONDARY WINDING DURING THIS TEST.
ALSO, BE SURE NOT TO TOUCH THE TERMINALS OF THE HIGH -VOLTAGE SECONDARY
WHILE THE PRIMARY IS CONNECTED ACROSS THE 110 -VOLT LIGHTING CIRCUIT, OR
YOU WILL RECEIVE A PAINFUL SHOCK.

UPON THE COMPLETION OF THIS TEST) YOU WILL FIND THAT WITH THE HEAD
PHONES CONNECTED ACROSS THE ENDS OF TH' 6.3 -VOLT SECONDARY, THE HUM IN-
TENSITY WILL APPEAR TO BE ABOUT TWICE AS GREAT AS WITH THE HEADPHONES
CONNECTED ACROSS ONLY ONE-HALF OF THIS WINDING.

EXPERIMENT #5 - EFFECT OF POWER DEMAND UPON THE TRANSFORMER

WITH THE 110 -VOLT LAMP CIRCUIT CONNECTED ACROSS THE PRIMARY TER-
MINALS OF THE POWER TRANSFORMER, TAKE A SHORT PIECE OF HOOK-UP WIRE AND
MOMENTARILY TOUCH ITS ENDS ACROSS THE TERMINALS, AS ILLUSTRATED IN FIG.7.
UPON SO SHORT-CIRCUITING THE 6.3 -VOLT WINDING, THE LAMP WILL BURN AT
FULL BRILLIANCE.

THE LAMP CAN ALSO BE MADE TO BURN AT FULL BRILLIANCE BY MOMENTARI-
LY SHORT-CIRCUITING THE 5 -VOLT SECONDARY. DO NOT SHORT-CIRCUIT THE HIGH
VOLTAGE SECONDARY WINDING DURING THIS EXPERIMENT.

IT SHOULD BE OF SPECIAL INTEREST TO YOU TO
LAMP CIRCUIT CONNECTED ACROSS THE TRANSFORMER1S
ONLY BURN VERY DIMLY; WHEREAS) IT

SHOWS FULL BRILLIANCE UPON SHORT-CIR
CUITIING ANY OF THE LOW -VOLTAGE SEC-
ONDARY WINDINGS. THIS TEST SHOWS
HOW A SECONDARY LOAD AFFECTS THE

AMOUNT OF POWER WHICH THE TRANSFORM-
ER DRAWS FROM THE LIGHTING CIRCUIT.
WHAT REALLY HAPPENS IS THAT WITH ON-
LY THE PRIMARY WINDING CONNECTED
ACROSS THE 110 -VOLT CIRCUIT) AND NO
COMPLETE CIRCUIT PROVIDED FOR EITHER
OF THE SECONDARY VOLTAGES, THE

COUNTER -ELECTROMOTIVE FORCE GENERAT-
ED BY THE PRIMARY WINDING PRACTICAL-
LY COUNTER -BALANCES THE LINE VOLTAGE,
WITH THE RESULT THAT ALMOST NO POWER
IS CONSUMED BY THE TRANSFORMER. THE
SMALL AMOUNT OF A -C CURRENT FLOWING

NOTE THAT WITH ONLY THE
PRIMARY WINDING, IT WILL

Fig. 6

Listening for 60 Cycle
Power Hum
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IN THE PRIMARY WINDING UNDER SUCH CONDITIONS, WHICH SERVES ONLY TO ESTAB
LISH THE FLUX OR LINES OF FORCE GENERATING THE COUNTER -ELECTROMOTIVE

FORCE) IS OFTEN SPOKEN OF AS WATTLESS CURRENT.

SHORT-CIRCUITING ONE OF THE LOW -VOLTAGE SECONDARY WINDINGS COM-

PLETES THAT CIRCUIT AND PERMITS CURRENT TO FLOW. THIS PARTICULAR WIND-

ING THEN CONSUMES ELECTRICAL POWER WHICH MUST BE SUPPLIED BY THE 110-V.
CIRCUIT BY SIMPLE TRANSFORMER ACTION. THE ADDITIONAL CURRENT DRAWN FROM

THE LIGHTING CIRCUIT TO MEET THIS POWER DEMAND) IS SUFFICIENT TO CAUSE

THE LAMP TO BURN AT FULL BRILLIANCE. IN OTHER WORDS, THE GREATER THE

LOAD IMPRESSED UPON THE SECONDARY WINDINGS, OR THE LESS THE OPPOSITION
OF A COMPLETED SECONDARY CIRCUIT -THE GREATER WILL BE THE CURRENT FLOW

THROUGH THE SECONDARY AS WELL AS THROUGH THE PRIMARY WINDING. IN YOUR

PRESENT EXPERIMENTS, HOWEVER) THE 25 -WATT LAMP LIMITS THE PRIMARY CUR-
RENT TO AN AMOUNT WHICH WILL NOT INJURE THE WINDINGS DURING THESE SHORT-
CIRCUITING TESTS.

Putting

SIGNS OF
ALIKE.

SPECIAL NOTICE TO STUDENTS
HAVING 220 -VOLT A -C SERVICE

As YOU WILL HAVE NOTICED IN
THE STUDY OF THIS LESSON, IT CON-

CERNS ONLY POWER TRANSFORMERS DE-
SIGNED FOR CONNECTION TO 110. -VOLT
A -C LIGHTING CIRCUITS, SINCE THIS
POWER SUPPLY IS MOST COMMON. HOW-
EVER, TO THOSE STUDENTS WHO RE-

QUEST THAT THEIR EXPERIMENTAL OUT
FITS BE DESIGNED FOR 220. -VOLT
OPERATION, WE SEND A POWER TRANS-

FORMER DESIGNED FOR THIS LINE

VOLTAGE. OTHER THAN THE DESIGN
OF THE POWER TRANSFORMER, THE DE -

THE 8 -TUBE 110 -VOLT AND 220 -.VOLT A -C RECEIVERS ARE EXACTLY

Fig. 7
a Load on the Transf.

IN CONDUCTING THE EXPERIMENTS OUTLINED IN THIS LESSON, BUT WITH A
220 -.VOLT TRANSFORMER, YOU WILL PROCEED EXACTLY AS SPECIFIED FOR THE 110
VOLT TRANSFORMER, EXCEPT THAT YOU 1stILL CONNECT THE 220 -VOLT PRIMARY WIND
ING OF THE TRANSFORMER TO THE 220 -VOLT LIGHTING CIRCUIT, AND WHEN USING
A LAMP IN ANY OF THE EXPERIMENTS, A 220 -VOLT LAMP MUST BE USED INSTEAD
OF THE 110 -.VOLT LAMP SPECIFIED IN THIS LESSON, YOUR METHODS OF PROCED-
URE, AND THE RESULTS IN CONNECTION WITH THE EXPERIMENTS,WILL THEN BE THE
SAME AS STATED IN THIS LESSON WITH RESPECT TO THE 110 -VOLT TRANSFORMER.

SPECIAL TRANSFORMER INFORMATION FOR GLASS -TUBE RECEIVER

THE ILLUSTRATIONS AND EXPLANATIONS THUS FAR GIVEN IN THIS LESSON

APPLY TO THE POWER TRANSFORMER WHICH WE FURNISH TO OUR STUDENTS FOR

USE IN CONSTRUCTING THE A -C RECEIVER EQUIPPED WITH METAL TUBES. FOR THE

GLASS -TUBE RECEIVER, HOWEVER, A CHANGE IN THE DESIGN OF THE POWER TRANS-
FORMER IS NECESSARY.

THE TERMINAL ARRANGEMENT OF THE TRANSFORMER FOR THE GLASS -TUBE RE-
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CEIVER IS ILLUSTRATED IN FIG. 8, AND ITS CIRCUIT D:AGRAA APPEARS IN FIG-
URE 9. AS YOU WILL NOTE., TWO 2 I/2 -VOLT SECONDARIES REPLACE THE SINGLE
6.3 -..VOLT WINDING OF THE GLASS -TUBE TRANSFORMER.

ALTHOUGH THESE CHANGES HAVE BEEN MADE, YOU CAN NEVERTHELESS PER-
FORM THE SAME EXPERIMENTS AS OUTLINED IN THIS LESSONS BY SIMPLY BEARING
IN MIND THE CHANGE IN THE TRANSFORMER'S TERMINAL ARRANGEMENT, AND SUBS;
TITUTING TESTS ON THE 2.5 -VOLT WINDINGS FOR THE PRESCRIBED TESTS ON THE
6.3 -VOLT WINDING.

IDENTIFYING TERMINALS

WHEN TESTING OUT TRANSFORMERS ON WHICH THE SEVERAL TERMINALS ARE
NOT MARKED, IT IS WELL TO MARK THEM FOR FUTURE INFORMATION. THE MARKS
MAY BE ON ADJACENT MATERIAL' OR ON TAGS ATTACHED TO EACH TERMINALS OR A
STRIP OF WHITE PAPER MAY BE ATTACHED TO ADJACENT MATERIAL BY MEANS OF
SHELLAC (NOT GLUE) AND THE MARKS MADE THEREON. IF WIRE ENDS ARE THE ON -

Fig. 8
Terminal Arrangement

1 1 0

120

HE.

IMP

.410.

2.5

-09

tiOR o 3 2.5
*C>

013

5V.

014

3 ON4

II 700 V.

lso

12'

Fig. 9
Transformer Diagram

LY TERMINALS, A SHORT PIECE OF WHITE ADHESIVE TAPE BENT OVER THE WIRE
CAN BE MARKED WITH INK.

WEAKENED INSULATION

IF ANY TRANSFORMER APPEARS DAMP WHEN RECEIVED, DO NOT CONNECT IT

TO THE A -C LINE UNTIL IT HAS BEEN WELL DRIED BY HANGING IT THREE OR FOUR

FEET ABOVE A HEATING STOVE FOR TWO OR THREE DAYS) OR BAKING IT FOR AT
LEAST 12 HOURS AT 180 - 190°F.

WHEN FIRST CONNECTING A TRANSFORMER) DISCONNECT IT FROM THE A -C

LINE QUICKLY IF IT BEGINS TO STEAM, SMOKE) OR SMELL LIKE BURNING PAINT

OR VARNISH. DISCONNECT ALL LOADS AND RETEST FOR SHORTS AND GROUNDS.



EXAMINATION QUESTIONS

RADIO EXPERIMENT LESSON AC -5

I. WHEN MAKING THE "HUM TEST," WHY IS IT THAT THE HUM INTENSITY, 'AS

HEARD IN THE PHONES, APPEARS GREATER WITH THE PHONES CONNECTED

ACROSS THE 6.5 -VOLT SECONDARY WINDING THAN WHEN CONNECTED ACROSS
THE 5 -VOLT WINDING?

2. - IF A TRANSFORMER WINDING SHOULD BE OPEN -CIRCUITED, HOW WOULD THIS

REACT UPON THE VOLTMETER WHEN THE CONTINUITY TEST IS MADE ACROSS

THE EXTREMITIES OF THIS WINDING?

3. - WHAT IS THE ESSENTIAL DIFFERENCE BETWEEN A 110 -VOLT RECEIVER AND A

220 -VOLT RECEIVER?

4. - UPON MAKING A CONTINUITY TEST ACROSS TERMINALS I AND 7 OF THE TRANS

FORMER ILLUSTRATED IN FIG. 2, WITH YOUR VOLTMETER CONNECTED IN

SERIES WITH A 4 1/2 -VOLT "C" BATTERY, IF THE METER .NEEDLE INDICATES

"ZERO", WHAT IS THE CONDITION OF THE WINDING CONNECTED BETWEEN
THESE TERMINALS?

5. - HOW DO THE RESULTS OBTAINED WITH THE HEADPHONE "CLICK" TESTS COM-
PARE WITH THE VOLTMETER TESTS ON TIDE SAME CIRCUITS?

6. - WHAT IS ONE OF THE CHIEF ADVANTAGES OF CONNECTING A LAMP IN SERIES

WITH THE 110 -VOLT LIGHTING CIRCUIT WHILE TESTING YOUR POWER TRANS-
FQRMER?

7. - WrY DOES THE TEST LAMP IN THE SYSTEM OF FIG. 7 BURN BRIGHTLY WHEN A
LOW -VOLTAGE SECONDARY WINDING IS SHORT-CIRCUITED, BUT BURNS DIMLY
WHEN NONE OF THE SECONDARY WINDINGS ARE SHORT-CIRCUITED?

8. - IF YOU SHOULD TEST THE TRANSFORMER ACCORDING TO THE VOLTMETER METH-
OD, AND PIND THE METER TO INDICATE FULL ITC". -BATTERY VOLTAGE UPON

CONTACTING ONE TEST POINT ON TERMINAL #5 AND THE OTHER TEST POINT
ON THE IRON CORE OF THE TRANSFORMER (FIG. 2) WHAT WOULD THIS TEST
INDICATE?

9. - WHY IS IT THAT THE 25 -WATT TEST LAMP BURNS AT FULL BRILLIANCE WHEN
THE 110 -VOLT TEST LEADS ARE CONNECTED ACROSS THE ENDS OF A LOW -VOLT
AGE SECONDARY WINDINGIBUT BURNS VERY DIMLY WHEN THE TEST LEADS ARE
CONNECTED ACROSS THE ENDS OF THE TRANSFORMER'S PRIMARY WINDING?

10o- WHY IS IT THAT A "CLICK" IS HEARD IN IHE HEADPHONES WHEN TESTING

THRU A GOOD TRANSFORMER WINDING, ACCORDING TO THE METHOD ILLUSTRAT-
ED IN FIG. 4 OF THIS LESSON?
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NATIONAL SCHOOLS
Los Angeles, California

TRAMS.

COMMERCIAL CIRCUIT DIAGRAM

PHILCO
MODEL 37- 89

WHITEDEL-
fia 2ns LK 2.w. DEL-Ist SUMO

K7G`..4-MC) SG COMPENSLIVIA& wHat
,7 wAvi is FiAti-a\Le, AN& 6G7G6rN

TR

i

1 1 3 ? OR.F. CHOKE
D TRANS. OR.F.TRANS. 1:EV OSC. TRANS

101.11tA C. RED

SRGRID

PC ...Ana

SNOW"
WOW RES.

(DI 1St L F. rssits. CO Dm. LE TRANS.

Sabena Part
No. Dameiption No.

1 Antenna Transformer 32-2127
2 Compensator 314100
3 Tuning Condenser 31-1833
4 Condenser (.05 mfd. tubular) 30-4020
5 Resistor (51000 ohms )4 watt) 33-351339
5 Condenser (.05 mfd. tubular) 30-4020
7 Condenser (410 mmfd.) 30-1000
5 R. F. Transformer 32-2128
9 Condenser Two Wires Twisted

10 Compensator 31-6100
11 Choke 32-2139
12 Comperikator 314101
13 Osc. Transformer.... .. 32-2120
14 Condenser (260 mmfd. mica) - 30-1032
16 Resistor (32,000 ohms SS watt) 33451339
II Resistor (1000 ohms, 34 watt) 33-210339
17 Condenser (.05 mfd. tubular) 30-4123
18 Resistor (20000 ohms, A watt) 33420339
19 1st I. F. Transformer 32-2100
20 2nd I. F. Transformer 32-2102
21 Condenser (110 mmfd. mica) 30-1031
22 Condenser (.25 mfd. tubular) 30-4446
23 Resistor (51000 ohms, A watt) 33461334
24 Resistor (700 ohm, 4 watt) 33-1220
25 Condenser (110 mmfd. mica) 30-1931
28 Volume Control 334157
27 Condenser (0.1 mfd. tubular) 30-4455
28 Resistor (51000 Alm, I watt)... 33-351439
29 ReaWtor (20000 ohms, 2 watt)... 33420539
34 Resistor (1 meg. 4 watt) 33-510339
31 Rissistor (I meg. Si watt) 33-510339
32 Resistor (490000 ohms A watt) 33-449339
33 Condenser (0.1 mfd. tubular) 30-4122
34 Resistor (1 megohm, 34 watt) 33-510339

A4 S

A7

I.F.=470 K.C.

143n.

153n

Replacement Parts - Model 37-89

OUTPUT cR
6F6G EN

Wiest Part Schenk Part
No. Description No. No. Docription No.

36 Condenser (.016 mfd. tubular) 30-4358 Shaft Spring 28-4117
38 Resistor (120000 ohms, A watt). 33-412339 Washc 6717
37 Condenser (110 mmfd. mica).. 304031 %Aber 4436
38 Condenser (.26 mfd. tubular) 30-4134 Shaft 'Retaining Clip 28-8610
39 Resistor (1 megohm, Si watt) 33-510610 Mtg. Grommet 27-4317
40 Resistor (120000 ohms, Si watt).... 33411339 Mtg. Washer Sleeve 28-2257
41 Condenser (.015 mfd. tubular) 30-4226 Mtg. Sleeve Bushing 27-8339
42 Output Transformer 32-7019 Mtg. Screw W-729
43 Cone & Voice Coil 36-3157 Mtg. Washer 28-3927
44 Condenser (.O3 mfd. bakelite) 8318-SU R. F. Unit Support 283858
45 Condenser (.008 mfd. tubular) 30-4113 Support Locking Plate 28-3976
46 Field Coil & Pot Assembly 36-3664 Support Locking Plate 28-3889
47 Condenser (DS mfd. tubular) 304020 Screw W-844
48 Electrolytic Condenser (12 mfd.).. 30-2117 Knobs, Tuning 27-4321
6 Electrolytic Condenser (8 mfd.) 30-2024 Knob Volume, Waveewitch, Tone... 27-4332
50 Bias Resistor (245 ohms, Taps 35 Baffle Silk Assembly B, Cabinet.. 40-5936

and 43 ohms) 33327'1 Baffle Silk Assembly F, Cabinet.... 40-5933
51 Power Transformer (115 volt, 50 to

80 cycle)... ..... . ......... 32-7583 Speaker S-16 36-1226

52 Tone Control & A. C. Switch 42-1180 Screw Speaker Mtg W-1604
63 Pilot Lamp 34-2039 Lockwasher Speaker Mtg W-291
64 Condenser (.015, 015 mfd. bakelite). 3793 -DG Washer Speaker Mtg W410
55 Wave Switch 42-1194 Nut Speaker Mtg. W-124

Dial 274204 Screw Chassis Mtg
Dial Hub 28-7152
Dial Clamp Washer Chassis Mtg 28-2089

28-2837
Screen Bracket & Screen Assembly.. 31-1878 Bezel Frame & Plate.. 40-5938

Screw 24-1150 Bezel Gasket 27-8311

Vernier Drive 31-1844 Bezel Glass 274298
Pilot lamp Assembly 38-7706 Bezel Ring 28-3987
Insulator Tone Control 27-8320 Besse'' Screw W-1644
Nut Tone Control ......... ...... W-684 Bottom Shield Plate F, Cabinet
Lock Washer W-1624 I. F. Coil Shield 38-7763
Volume Control Shaft.. 28-6498 Speaker S16 B, F Cabinets ...... . 38-1225
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NATIONAL SCHOOLS
Los Angeles, California

DET.- 05C.

EtE
TONING CONO.

115 TUBE
APP

2515 TUBE
RECTIFIER

45 TYRE
OUTPUT

75
oar.

Arhematle
Number 'Part and Daseription

Part
No.

C) Wave Trap Coil 32-2007
Wave Trap Compensator 040001)
Condenser (.001 MI. Tubular). 30-4201
Condenser (15 mmf. Mica).- 30-1030
Ant. Transformer 32.2003

a Compensater (Osc. 1800 KC.)
Osc. Transformer 32-2041
Tuning Condenser 31.1794

a Compensates (Ant. 1800 KC.)
Condenser (35 nimf. Mica) 30.1044
Compensator (Osc. Series)

(600 Kc.) 04000S
Resistor (4900 ohm, watt) .13-24933.1
Condenser (.05 Mf. Bakelite) 3615.0SU
Resistor (120,000, Pa watt) 33-412334
Condenser

(.25-.05-.05-.05-.15-.01 mf ) 30-4410
9 Eke. Condenser (16-16-10 inf.) 30-2148
Si Filter Choke 32 7544
 Elec. Condenser (16 mf.) Part of 9
9 Resistor (51,000 ohm, )6 watt) 33-351143
O Condenser (.05 inf.) Part of .6
O Resistor (15,000 ohm. 14 watt) 33-315133
9 Resistor (200 ohm wirewound) 7217
O Condenser (.03 mf. Bakelite) 8318-0SC
 Compensator (1st I.F. Pri.) Part of 0
O 1st I.F. Transformer 322005
 Compensater (1st I.F. Sec.)... Part of

0
0
0
0
0
0
0
0
0

O

COMMERCIAL CIRCUIT

PHILCO
MODEL 602

I.F. AMP.

78
I,T I.F. TRANS.

FILTER
CHOKE

Z° DET.

IIT AUDIO

75

2". I.F. TRANS

.01,of

q N.

.01

DIAGRAM

OUTPUT

43

PILOT LAMP

Z5Z 5

Ail 78 4A7

RECTIFIER
13.5.n. ask

I.F. z 4 6 0

Point Tim.-. 61117 78 76 43 25Z5

6.3 6.3 6.3 25 25
P.. 102 102 40 97

47 47 102
0.7 0.9 12.5

Gs 94

CAT TU
DE 05C.

Replacement Parts for Model 602
Schemed< Part
Number Part and Description No.

8 Resistor (300 ohm wirewound) 33-3010
Condenser (.05 inf.) Part of .6
Resistor (2.0 meg., Vs watt) 33.320143
Compensator (2nd I.P. l'ri.) Part of 0

O 2nd I.F. Transformer 122006
O Compensator (2nd I.E. Sec.).. Part of 0
04 Condenser (.00011 nit twin).. 8035-01)1;

Condenser (.00011 mf.) l'art of 0
Resistor (51.000 ohm. g watt) 33-351143
N'oltpne Control (0.5 meg.) .3.3-5145
Condenser (.01 mf. Tubular). 30.4145

B. C. Resistor (133.15 ohm) 33-3225
Condenser (.05 inf.)

Pilot Lamp
Resistor (15 ohm) Part of 0
Bias Cell 41-8009
Resistor (I 0 meg., watt) .3.3-510144
Resistor (70,000 ohm. 'A watt) 33.370133
Resistor (240.000 ohm, yi watt) 33.434143
Condenser (.15 inf.) Part of .6
Resistor (490.000 ohm, yes watt) 33-449143
Condenser (.01 mf.) fart of !3
Resistor (400 ohm wirewound)

( Flexible) 1 t-3122
Elec. Condenser (10 mf.) Part of
Condenser (.01 mf. Tubular). 30.4%69
Output Transformer 32-7566

Si

11

0

Ca

NfI

O

Nehrolleatie Part
Number Part and Deseription No.
0 Voice CMI Cone Assy 16-3029
® Field Coil Assy. 36-3040

Volume Control Mtg. Nut_ \V -684-A
B.C. Resistor Mtg. Screw... \V -650-A
B.C. Resistor Mtg. Nut W-95- A
Tube Shield Base
Tube Shield Body
Chassis Mtg. Screw
Chassis Mtg. Nut
Chassis Mtg. Washer
Chassis Mtg. Washer
Speaker Baffle
Dial
Pointer

28-2725
28.2726
W -1587-A
\V -124-A
\V -410-A
W-291-.1
40.5840
27.5188
27-8236

Shield Bottom Assy. 39-3605
Shield Bottom Insulator 27-8182
Tube Socket (6-prosig) 27.6036
Tube Socket (7 -prong) 27-6037
Knob (Volume, On-1HO 27-4273
Knob (Station Selector) 27.4382
Elec. Condenser Support 6440
Elec. Condenser Insulator_ 27-7836
Pilot Lamp Bracket Assy 38.7513
Ant. Coil Mfg. Bracket 28.3546
Bias Cell .Assy 18.7436
Coupling (For Tuning Knob) 286426
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NATIONAL SCHOOLS
Los Angeles, California

ANt.

At B

I

6

lo

I.F.=260 K.C.

A 0-0

NOTE .
OTHER SIDE OF.A: BATTERY GROUNDED

TO CASE(FRAME OF CAR)

LT. (p_c,

COMMERCIAL CIRCUIT DIAGRAM

PHILCO

MODEL 819-81911 RECEIVER

,0

I F

za

2"' DU. I'T AUDIQ

6b
NOTE: When the Receiver is installed in a car having a top antenna, under -car antenna, spare wheelor antenna having a similarly low relative capacitance (50 mmf. to 450 mmf.) use connectorplug in "A".
When the Receiver is installed in a car having a metal insert top antenna, insulated door antenna,Insulated trunk cover antenna or antenna having similarly high relative capacitance (450 mmf. to 2500mmf.) use condenser plug in "B".

MODELS 819 AND 8I9H - PARTS LIST © 0,2,A678)
No. Description Part No.
O Antenna Choke 38-7516

Condenser (6000 mmfd.) 30-4125
Antenna Transformer 32-1984

O Antenna Coupling Condenser 31-6082
Tuning Condenser 31-1769

O First Padder (on tun. cond.) ....
O Resistor (70,000 ohms) .33-370334
O Condenser (.05 lad.) ....3615-050
O Resistor (1,000,000 ohms) 33-510344

Resistor (70,000 ohms) .33-370334
Condenser (765 mmfd.) 30-1069

IR. F. Transformer 32-1985
Second Padder (on tun. cond.) ....
Condenser

(.1-.25-.25-.5 mfd.) 30-4415
Choke 32-2063
Resistor (51,000 ohms) .33.351344
Low Frequency Padder 31-6083
Third Padder (on tun. cond.) ....
Oscillator Transformer 32-1986
Condenser (250 mmfd.) 30-1032
Resistor (45,000 ohms) .33-345344
Padder (Pri. 1st I. F. Trans.) ....
First I. F. Transformer 32-2050
Padder (Sec. 1st I. F. Trans.) ....
Resistor (99,000 ohms) .33-399344
Resistor (1,000 ohms) ..33-2I0334
Condenser (.25 mfd.) 30-4146
Condenser (.01 mfd.) 30-4124
Resistor (32,000 ohms) .33-332434
Condenser (4 mfd.) 30-2151
Resistor (20,000 ohms) .33-320334
Resistor (600 ohms) 33-1212
Padder (Pri. 2nd I. F. Trans.) ....
Second I. F. Transformer 32-2034
Padder (Sec. 2nd I. F. Trans.) :...
Condenser (50 mmfd.) 30-1029
Condenser (250 mmfd.) 30-1032
Resistor (25.000 ohms) .33-325344
Condenser (110 mmfd.) 30-1031
Volume Control

(350.000 ohms) 33-5149
Condenser (.01 mfd.) ....3903-0SU
Resistor (500,000 ohms) 33-440344
Condenser (.01 mfd.) ....3903-0SG
Resistor (1,000,000 ohms) 33-510344
"E" Choke 32-12.81
Condenser (250 mmfd.) 30-1032
Choke 32-2063
Local -Distance Switch 42-1160

0 Resistor (99,000 ohms) .33-399344

No. Description Part No.
ICondenser (.01 mfd.) ....3903-0SU
Audio Choke 32.7547
Resistor(1,000,000 ohms) 33-510344
Condenser (2000 mmfd.) 30-4177

0 Tone Control
(200,000 ohms) 33-5150

11.20 Condenser (.025 mfd. I ...7653-0SU
60 Condenser (.01 mfd.) 30-4381
0 Choke 32-1930
8 Condenser (250 mmfd.) 30-1032
0 Output Transformer 32-7551
O Choke 32-1930
0 Condenser (250 mmfd.) 30-1032
011 On -Off Switch Assembly 42-1160

Pilot Lamp 34-2039
0 Condenser (250 mmfd.) -30-1032
6 Condenser (.5 mfd.) 30-4015
O "A" Choke 32-1432
O Condenser (250 mmfd.) 30-1032

Filament Choke

Condenser (.5 mfd.)

33-2038
Vibrator Choke 32-2039

30-4015
O Vibrator 41-3170D
 Resistor (200 Ohms) 33-1210
0 Condenser (.05 mfd.) 30-4020

0Power Transformer 32-7550
Condenser (750 mmfd.) 30-4420
Filter Choke 32-7545
Filter Condenser (8-8 mfd.) 30-2152
Resistor (100-50 ohms) -33-3238

O Condenser (250 mmfd.) 30-1032
63 Condenser (250 mmfd.) 30-1032
O Choke 32-1644
0 Condenser (250 mmfd.)
0 Cone and Voice Coil
O Field Coil Assembly
40 -Choke
O Condenser )250 mmfd.) ...30-1032
0 Output Transformer

(overhead speaker) 32-7507
(6 Cone and Voice Coil

(overhead speaker) 36-3526
0 Field Coil Assembly

(Overhead Speaker) 32-9236
0 Condenser (250 mmfd.) 30-1032
0 Resistor (20 ohms) ....33-020133

Four Prong Socket 27-6044
Five Prong Socket 27-6035
Six Prong Socket 27-6036
Seven Prong Socket 27-6037
Idler Gear 28-7178

...30-1032
36-3159
36-3513 'VIBRATOR'
32-2038

No. Description
Pinion Gear
Dash Speaker

Complete (A37) 36-1207
Dash Speaker Only 36-1212
Overhead Speaker ( AD) 36-1911
Control 42-5537
Pilot Lamp Assembly 38-7213
Tuning and Volume Knob 27-4288
Tuning Shaft 28-8495
Volume Shaft 28-8499
Seale Assembly 42-5539

OUTPUT

a D jerjaza

.0

Flotraz I

44)78TUBE 6-A-7 TUBE
R.F. DEL 05C

41 TUBE 78TUBE
OUTPUT I . F.

FIGURE 2
Part No. No. Description
28-7178

HEADER BA(
=AIM

ANTENNA
CONNECTOR

VOLUME &
011E CONTROL

TUNING
CONTROL

XLEAD

41TUBE
OUTPUT

Part Ms.
Distributor Resistor 33-1196
Interference Condenser

( .5 mfd.) 30-4007
Condenser Connector 30-4412
Connector Plug 29-6423
Fuse 7227
Fuse Insulator 27-7729
"Tee" Bolt (See. Mtg.) -28-6161
Nut (Rec. Mtg.) W518A
Stud (Speaker Mtg.) 8122
Nut (Speaker Mtg.) W55A
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NATIONAL tAi
eo,Y4 SCHOOLS

12ADIO DIVISIOAI
4000 South Figueroa St. s Los Angeles, California

Xpecial examination 4* 4
DEAR STUDENT:

YOU ARE PROGRESSING SPLENDIDLY WITH YOUR STUDIES AND IT IS INDEED
MOST PLEASING TO ME TO SEE YOU TAKE SUCH A COMPLETE INTEREST IN YOUR
WORK* FROM NOW ON, YOUR STUDIES ARE GOING TO BECOME MORE TECHNICAL AND
IT MAY REQUIRE A LITTLE HARDER STUDY FOR YOU TO MASTER THEM. HOWEVER,
YOU MUST BEAR IN MIND THAT THIS ADVANCED TYPE OF STUDY IS MOST NECESSARY
IN ORDER THAT YOU MAY PREPARE YOURSELF FOR THE BETTER JOBS WHICH THE
RADIO INDUSTRY HAS TO OFFER YOU.

IT IS NOW TIME FOR ANOTHER SPECIAL EXAMINATION. THIS PARTICULAR EX-
AMINATION IS BASED SOLELY UPON LESSONS #28 TO #36 INCLUSIVE AND SO BE-
FORE COMMENCING TO ANSWER THE FOLLOWING GROUP OF QUESTIONS, I SUGGEST
THAT YOU FIRST REVIEW THESE LAST NINE LESSONS CAREFULLY, SO THAT YOU
WILL BE SURE TO HAVE A PERFECT UNDERSTANDING OF EVERYTHING WHICH HAS BEEN
EXPLAINED IN THEM.

AM CERTAIN THAT YOU WILL FIND THIS EXAMINATION TO BE INTERESTING,
AS WELL AS INSTRUCTIVE AND THAT YOU WILL DO YOUR BEST TO RECEIVE A SPLEN
DID GRADE UPON IT.

/ 14/ SINCERELY YOURS,

PRESIDENT

EXAMINATION QUESTIONS

- DRAW A DIAGRAM OF A TYPICAL AUTOMATIC VOLUME CONTROL CIRCUIT,USING
A SEPARATE A.V.C. TUBE AND EXPLAIN HOW IT OPERATES.

2. - WHY IS IT THAT RECEIVERS EMPLOYING AN AUTOMATIC VOLUME CONTROL SYS
TEM HAVE A TENDENCY TO AMPLIFY BACK GROUND NOISE CONSIDERABLY WHEN
TUNED TO SOME POINT BETWEEN STATIONS?

3. - DRAW A CIRCUIT DIAGRAM OF AN AUTOMATIC NOISE SUPPRESSION CIRCUIT,
SHOWING HOW IT IS USED IN CONJUNCTION WITH AN AUTOMATIC VOLUMECON-
TROL SYSTEM OF A RECEIVER.

4. EXPLAIN THE OPERATION OF THE CIRCUIT WHICH YOU HAVE DRAWN IN ANSWER
TO QUESTION #3.

(OVER)



5. - ILLUSTRATE BY MEANS OF A DIAGRAM HOW A TYPE 2A6 TUBE CAN BE USED
IN A SUPERHETERODYNE RECEIVER SO AS TO FUNCTION SIMULTANEOUSLY ASA
SECOND DETECTOR, A.F. AMPLIFIER AND AN A.V.C. TUBE.

6. WHEN USING A DUPLEX -DIODE TRIODE TUBE SO THAT IT WILL FUNCTION AS
A HALF' -WAVE DETECTOR, HOW WILL THE AMOUNT OF ITS RECTIFIED SIGNAL
VOLTAGE COMPARE WITH THAT OBTAINED WHEN THIS SAME TUBE IS USED IN

A FULL -.WAVE DETECTOR ARRANGEMENT?

7. EXPLAIN THE MECHANISM AND OPERATION OF THE SHADOW-TUNING INSTRUMENT.

8. - SHOW BY MEANS OF A DIAGRAM HOW IN A SERIES STORAGE BATTERY CHARG-
ING CIRCUIT THE RATE OF CHARGE THROUGH ONE OF THE BATTERIES CAN BE
REDUCED WITHOUT REDUCING THE RATE OF CHARGE THROUGH THE OTHER
BATTERIES OF THE CIRCUIT.

9. DRAW A CIRCUIT DIAGRAM SHOWING HOW A PHONOGRAPH PICK-UP UNIT CAN BE
CONNECTED TO THE GRID CIRCUIT OF A RECEIVERIS DETECTOR STAGE.

ID.- DRAW A CIRCUIT DIAGRAM SHOWING HOW A PHONOGRAPH PICK-UP UNIT CAN BE
CONNECTED TO THE SECOND DETECTOR OF A SUPHETERODYNE RECEIVER IN

WHICH A TYPE 2A6 TUBE IS EMPLOYED.

II.- DRAW A CIRCUIT DIAGRAM WHICH ILLUSTRATES A TONE -CONTROL CIRCUIT.

12.- WHAT IS AN IMPORTANT ADVANTAGE OF CONTROLLING REGENERATION IN SHORT
WAVE RECEIVERS THROUGH VARIATION OF THE DETECTOR TUBE'S
GRID POSITIVE POTENTIAL.

13e- EXPLAIN HOW YOU WOULD TEST A LEAD -ACID STORAGE BATTERY BY MEANS OF
THE CADIMUM TEST.

14.- HOW DOES THE EDISON STORAGE CELL DIFFER FROM THE LEAD -ACID TYPE
STORAGE CELL?

15.- EXPLAIN THE "SKIP -*DISTANCE" PHENOMENA AS EXPERIENCED WITH SHORT-.
WAVE RECEPTION.

1641." DESCRIBE BRIEFLY HOW A RECEIVER DESIGNED FOR 110 VOLT D.C. OPERA-
TION DIFFERS FROM A RECEIVER DESIGNED FOR 110 VOLT A.C. OPERATION.

How DOES A 110 VOLT A.C. RECEIVER DIFFER FROM A 220 VOLT A.C. RE
CEIVER?

DESCRIBE BRIEFLY ANY ONE UNIVERSAL RECEIVER CIRCUIT.

19.- DESCRIBE THE 25Z5 TUBE AND EXPLAIN HOW IT MAY BE USED.

20.- WHAT ARE SOME OF THE MORE IMPORTANT POINTS WHICH SHOULD BE CONSID-
ERED AT THE TIME THE CONSTRUCTION OF ANY RECEIVER IS CONTEMPLATED?
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