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NATIONAL SCHOOLS

FOUNDATIONAL TRAINING
The Basis of Your Success

AT THE OUTSET OF YOUR TRAINING, YOU WERE TOLO THAT NATIONAL TRAIN-
ING IS THOROUGH AND COMPLETE AND THAT YOU WOULD RECEIVE PRACTICAL INSTRUC
TION IN EVERY FIELD OR DIVISION OF THE RAD10 INDUSTRY. THIS INSTITUTIONIS
ABIDING BY |ITS WORD AND OFFERING YOU EVERYTHING THAT 1T PROMISED AND EVEN
MO RE .

You HAVE NOW COMPLETED THE
FIRST IMPORTANT PART OF OURTRAIN
ING PROGRAM AND WHICH CONS{ISTED
OF LAYING A SOLID FOUNDATION FOR
ALL OF YOUR ADVANCED WORK. THIS
FOUNDAT IONAL TRAINING HAS OFFER=-
EO YOU COMPLETE INFORMATION RE—~
GARDING ALL OF THE {MPORTANT BA-
S1C PRINCIPLES UPON WHICH THE EN
TIRE RADIO INDUSTRY 13 DEPENDENT
AND YOU HAVE BEEN SHOWN N DE-~
TAlL HOW THESE PRINCI!ALES ARE
APPLIED TO RECEIVERS AND AS88SOCi-
ATED EQUIPMENT.

You ARE NOW PREPARED TO
COMMENCE YOUR ADVANCED STUDIES
DEALING WITH TRANSMITTERS, TALK=
ING PICTURES, TELEVISION ETC.
THESE, YOU MUST REMEMBER,ARE ALL
HIGHLY SPECIALIZED FIELDS OF THE
RADJO INDUSTRY AND BEFORE  ANY=
ONE CAN UNDERTAKE AN INTELLIGENT
STUDY OF ANY ONE OF THESE F|ELDS,
HE MUST FIRST HAVE THE FOUNDATION
AL TRAINING WHICH YOU HAVE  AC=-

Fig.1
Radio Service -A Profitable Profession.
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QUIRED THROUGH YOUR STUDJES SO FAR,

PrRACTICALLY WITHOUT EXCEPTION, YOU WILL FIND THAT EVERY BUCCESSFUL
MAN WHO TODAY IS AN EXPERT IN ANY ONE OF THESE ADVANCED FlELDS WaAS AT
SOME TIME OR OTHER A RADIO SERVICEMAN OR ELSE ACTIVE IN AN ENG INEERING
CAPACITY INVOLVING RADID RECEIVERS. THESE MEN ALL NEEDED THEIR FOUNDA=
TIONAL TRAINING AND 80 DO YOU == PAST EXPER|IENCES HAVE CONCLUSIVELY PRO=
VED THIS TO BE THE SHORTEST ANDMOST CERTA INROUTE TO SUCCESS.

BEFORE EVER COMMENCING TO WRITE THIS COURSE, 1T WAS FIRST SCIENT|F-
ICALLY PLANNED,

NATIONALYS INSTRUCTION PROGRESSES IN LOGICAL STEPS. YOU BUILD YOUR
PRACT ICAL KNOWLEDGE FIRST AND BUILD YOUR TECHN|CAL KNOWLEDGE UPON 1T,
WITH THIS SYSTEMATIC METHOD OF TRAINING
THE STUDENT CAN FuLLY vigsuaLize HOW TO
APPLY THEORET ICAL AND TECHN §CAL PR IN-
CIPLES TO PRACTI(CAL PROBLEMS anp TH1S
IN THE FINAL ANALYSIS 1S THE KEY=NOTE TO
Rapi1o Success.

ALTHOUGH YOU HAVE SO FAR ONLY BEEN
SHOWN HOW THE BASIC RADIO PRINCIPLES ARE
APPLIED TO RECE{VERS, YET YOU MUST  NOT
OVERLOOK THE FACT THAT THESE SAME PR|}N=
CIPLES CAN ALSO BE APPLIED TO TRANS=
MITTERS, TO AMPLIFYING EQU|PMENT FOR
PUBLIC ADDRESS [NSTALLATIONS, TO TALKING
PICTURES, TELEVIiSION ETC.

THIS MEANS THAT MANY OF THE IMPOR
TANT PRINCIPLES WHICH YOU HAVE ALREADY
LEARNED,ARE GOING TO BE USED AGAIN [N
YOUR COMING STUDY OF THE SPECIALIZED
FIELDS OF RADIO. BY YOUR ALREADY KNOW=-
ING THEM, THERE WILL BE NO NEED TO . EXe
PLAIN THEM AGAIN IN DETAIL WITH RESPECT

F1a.2 TO THE EQUIPMENT TO BE DESCRIBED IN THE
Unlimited Opportunities in ADVANCED LESSONS. THIS IN TURN WILL CON
the Freld of Transmission . STITUTE A SAVING IN TIME AND WlLL MAKE

YOUR PROGRESS THROUGH THE ADVANCED SUB=
JECTS MORE RAPID, MORE INTEREBTING AND FREE FROM UNNECESSARY REPETITION,

SINCE THIS FOUNDATIONAL TRAINING IS SO ESSENTIAL TOWARDS YOUR MAST
ERING THE ADVANCED WORK WHICH IS YET TO COME, WE MOST URGENTLY ADV|SE YOU
TO CONDUCT A SYSTEMATIC REVIEW OF ALL STUDY MATERIAL WHICH YOU NOW HAVE
ON HAND., THIS GENERAL REVIEW SHOULD BE THOROUGH,FOR AFTER ALL IT IsN'T A
QUESTION OF HOW MANY DIFFERENT RADIO SUBJECTS YOU READ ABOUT DURING THIS
PERIOD OF YOUR TRAINING OR WHAT vou SHOULD kNow BUT WHAT YOU ACTUALLY
REMEMBER aBOUT THEM NOW,

YOUR REV |EW

THE PLAN TO FOLLOW DURING THIS REVIEW I8 TO START AT THE FIRST LEg
SON OF THE COURSE. READ THE TITLE OF THE LESSON AND THEN READ EACH OF THE
SUB=TITLES OF THE LESSON CAREFULLY ONE AT A T|ME AND AS YOU DO S0, PAUSE
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FOR AN INSTANT AND ASK YOURSELF THIS QUEsTION - "Do | REMEMBER THE IMPOR
TANT FACTS INCLUDED IN THIS SECTION OF THE LESSONT" -~ |F 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=T{TLE 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 MASTERED §T. CONTINUE §N THIS MANNER THROUGH ONE LESSON AT A
TIME. BY ALL MEANS, DON'T RUSH THROUGH THIS WORK == YOU ARE THE ONE WHO
IS GOING TO BENEFIT BY THIS GENERAL REVIEW,SO BE FAIR TO YOURSELF INCON-
DUCT ING THIS WORK CONSCIENTICUSLY. EVEN IF IT TAKES YOU A WEEK OR TWO
TO COMPLETE THIS REVIEW, THIS IS NO LOSS OF TIME == ON THE CONTRARY, YOU
ARE SIMPLY SPENDING A COMPARAT IVELY LITTLE TIME NOW IN CHECKING UP ON YOUR
KNOWLEDGE AND WHICH WILL WITHOUT A pousT SAVE vou A GREAT DEAL OF TIME IN
THE FUTURE IF YOU HAVE TO SUOD~
ENMLY LOOK UP SOMETHING WHICH YOU
SHOULD HAVE REMEMBERED.

S0 As TO BE SURE THAT YOU
ARE GETTING THE FULL VALUE FROM
YOUR REV I|EW,WE ARE REQUESTING
YQU TC ANSWER COMPLETELY EACH
OF THE QUESTIONS WHICH ARE IN=
CLUDED IN THE SPECIAL EXAMINA=
TION AT THE LATTER PART OF THIS
MESSAGEe THEB EXAMINAT |ON 1s
BASED UPON THE ENTIRE  FOUNDA-
TICNAL TRAINING AND IT IS 1%

PERATIVE TKAT YOU RECEIVE APASS FI1G. 3
ING GRADE UPON IT BEFORE CONTIN Amp/,'@;ng Sustems — -~ A4 Most
UING WITH YOUR ADVANCED  WORK. Fascinsting %ivfsfon of Radio.

YCOUR ADVANCED TRAINING

YOUR ADVANCED TRAINING IS DIVIDED INTO FIVE GENERAL GROUPS OR DI-
VISIONS AND WHICH ARE CLASSIFIED As MRAD|O TRANSMISSIONY; ®PUBL ICADDRESS
SYSTEMS": H"TALKING PICTURESH; NTELEVISICN® anp MPHOTO-ELECTRIC CELLS".As
YCU WILL IMMEDIATELY REAL|ZE, THESE ARE ALL INDIVIDUAL AND HIGHLY SPEC=
1ALIZED FIELDS OF THE RADIO INDUSTRY.

EACH OF THESE DIVISIONS ARE TREATED SEPARATELY AND [N THEIR PROPER
ORDER, YOU DON'T STUDY ONE SUBJECT FOR A LITTLE WHILE AND THEN JUMP TO
ANOT HER SPASMODIJCALLY BUT YOU START A SUBJECT AND FINISH IT AND THEN PRO=
CEED WITH THE NEXAT ETC. THERE 1S ABSOLUTELY NO MiX=UP IN SUBJECT MATTER
TO CAUSE CONFUSICN ON YOUR PART,

You WILL FIND THESE DISTINCT DIVISIONS OF ADVANGED 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
FI1ELDS,

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, AERONAUT [CAL SERV!CE, POLICE SERVICE OR AS AN OPERA=
TOR IN.A BROADCASTING STATION, YQU WILL ALSO BE ABLE TO SERVICE ALL OF
THIS EQUIPMENT AND LATER A8 YOU ACQUIRE ADDITIONAL EXPER|ENCE IN TH18 PAR=
TICULAR FIELD, YOU MAY QUALIFY A8 AN ENGINEER AND DES|GNER,

BROADCASTING 8TATIONS, [N ADOITION TO REQUIRING THE S8ERVICES 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 UNLIM]TED OPPORTUNITIES,

PUBLIC ADDRESS SYSTEMS

PueLic ADORESS INSTALLATIONS ARE BECOMING INCREASINGLY POPULAR 80
THAT THIS HAS BECOME A MOST PROFITABLE FIELD. YOUR STUDIES IN THIS DJVi=
SION WILL FURNISH YOU WITH THE NECESSARY KNOWLEDGE TO CONSTRUCT, AND OP=-
ERATE EQUIPMENT OF THIg
TYPE FOR PORTABLE USE,AS
WELL AS TO MAKE PERMANENT
INSTALLATIONS,

Many OF THE PusBLjiC
ADDRESS INSTALLATIONS PRE
SENT DOIFFICULT PROBLEMS
WHICH ONLY A MAN SPEC-
IALLY TRAINED FOR THIS
WORK CAN HANOLE SUCCESS~
FULLY. THESE PROBLEMS AND
THE MOST EFFECTIVE MEANS
CF SOLVING THEM W{LL ALL
. ; ST, BE BROUGHT TO YOUR ATT=
F‘G, 4 ENTION,

Specialized 77—5177/')75 Essential For ’7%/4/'/7_9
Picture Techmicians . ALL OF THE POPULAR

AMPLIFYING CIRCUITS WILL
BE FULLY EXPLAINED FROM A PRACTICAL A8 WELL AS A TECHNI|CAL STANOPO INT,.

TALKING PICTURES

THE TaLkING PICTURE INDUSTRY ALONE REQUIRES THOUSANDS OF 8KILLEDTEG
HNICJANS TO CONSTRUCT, INSTALL, OPERATE AND SERVICE TALKING PICTUREEQUIP=
MENT FOR THEATERS, A8 WELL AS TO CONSTRUCT, INSTALL, OPERATE AND SERV|CE
RECORDING EQUIPMENT IN THE STUDIOS. TALKING PICTU™T EQUIPMENT 1S RAPIDLY
BEING ADAPTED BY SCHOOLS TO PROVIUE THEIR STUDENTS WITH INSTRUCTIVE PiC~
TURES AND PORTABLE TALKING PICTURE EQUIPMENT 1S NOW N GREATER DEMAND THAN
EVER BEFORE == ALL OF THIS ACTIV|TY MEANS MORE JOBS FOR THOSE MEN WHO ARE
QUALIFIED TO HANDLE THEM,.

THIS 18 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 MANY /OPPORTUNIT IES WH ICH 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 ANDi
BEING RECEIVED BY TELEVISION FANS, YET THIS BRANCH OF Rap10o 18 sTiLL IN
ITS INFANCY AS COMPARED TO THE OTHER ALREADY HIGHLY DEVELOPED DIVISIONS,

TeELEVISION 18
THE THIN@ FOR  THE
MAN WHO [8 PLANNING
AHEAD. THIS FIELD
IS WAITING FOR NEW
TALENT,CAPABLE  OF
ASSISTING IN THE
DEVELOPMENT OF NEW
EQUIPMENT,FOR  THE
EXPERIMENTER AND THE
RESEARCH WORKER. TEL
EVISION §8 BOUND TO
BECOME A MOST POPU-
LAR FORM OF ENTER-
TAINMENT [N THENEAR
FUTURE AND THE MEN

WHO ARE GOING To

S8HARE THE GREATEST .

PORTION OF THE PRO- FIG.5

FITS BROUGHT ABOUT Television - The Industry of Tomorrow.

BY THIS COMING [IN-
DUSTRY ARE THOSE WHO ARE PREPARING THEMSELVES NOW 80 A8 TO QET IN ON THE
GROUND FLOOR,

You wiLL FIND NATIONALS' INSTRUCTION IN TELEVISION TO PROVIDE  YOU
WITH A MOST THOROUGH KNOWLEDGE OF THIS8 SUBJECT SO THAT YOU W|LL BECOME
THOROUGMLY FAMILIAR WITH EVERY SUBJECT PERTAINING TO THIS FASCINATING BRA=
NCH OF RapDi0.

PHOTO-ELECTRIC CELLS

CONT INUALLY, INDUSTRY §8 FINDING NEW
APPLICATIONS FOR THE PHOTO-ELECTRIC CELL OR
"ELECTRIC-EYE™ A8 IT 18 FREQUENTLY CALLED,
THIS MARVELOUS DEVICE I8 BEING USED IN A
COUNTLESS NUMBER OF D(FFERENT WAYS FOR  f|N=-
DUSTRIAL PURPOSES, SUCH AS IN AUTOMAT}C COUN=
TERS,ALARM SYSTEMS,SMOKE DETECTORS, COLOR
ANALYZERS, PROTECTIVE DEVICES ETC.

EVERY ONE OF THESE MANY APPLICAT(|ONS
ARE BASED ENTIRELY UPON RADIO PRINCIPLES AND
THE WORK ASSOCIATED WITH THIS EQUIPMENT 1s
CONF INED SOLELY TO THE RADIO MAN W|TH 8SPEC-
IALIZED TRAINING IN THIS FIELD S8UCH AS  YOU
ARE RECEIVING.

WHEN YOU LOOK BACK AND CONSIDER WHAT
YOU HAVE ALREADY LEARNED ABOUT RADIO THROUGH
e NATIONALS" SYSTEM OF TRAINING AND THEN LOOK
T— AHEAD TO THE INSTRUCTION WHICH 18 STILL [N
T or LT STORE FOR YOU, YOU CANNOT HELP BUT REAL|ZETHE
ypical Application of the
Photo Electric Cell. TREMENDOUS OPPORTUNITIES WHiICH NATIONALTRA I
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ING 1S EXTENDING TO You,

‘UPON COMPLET 10N OF YOUR TRAINING,YOU MAY SELECT THE BRANCH OF RADjO
IN WHICH YOU WILL SPECIALIZE = RAD)O SERVICE 0rR CONSTRUCTION, BROADCAST=
ING OrR CommerciaL TransMissioN, TawxinGg PicTures, PusLic Aporess Wors,
TeLevision, PHoTo-ELECTRIC CELLS OR ANY OTHER LINE OF WORK ASSOCIATEDWITH
Rapjo.

BEFORE YOU START THIS ADVANCED WORK,WE AGAIN CAUTION YOU AGAINST RUSH
ING THROUGH YOUR STUDIES. FROM A FINANCIAL STANDPOINT, IT 18 0BVIOUS THAT
WE WOULD REALIZE GREATER PROFITS BY FORCING OUR S8TUDENTS THROUGH THIS
TRAINING PROGRAM A8 QUICKLY AS POSSIBLE BUT SUCH A PRACTICE WOULD BE
UNFAIR TO THE STUDENT AND 1S THEREFORE NOT A POLICY OF NATIONAL.

THIS INSTITUTION HAS OFFERED RESJDENCE TRAINING FOR OVER THIRTY

YEARS AND NOT ONLY HAVE AMB|TIOUS MEN COME FROM ALL PARTS OF THE 'JNITED
STATES To TAKE ADVANTAGE oF NaTionaL's Time TesTeEp TRAINING BUT PRACT=
ICALLY EVERY COUNTRY ON THE GLOBE HAS BEEN REPRESENTED IN ITS STUDENT
Booy. THESE MANY YEARS OF EXPERIENCE IN VOCATIGNAL TRAINING HAVE  CON=-
CLUSIVELY PROVED TO US THAT OUR MOST SUCCESSFUL GRADUATES ARE THOSE, WHO
AS STUDENTS, PROGRESSED THROUC.: THEIR STUDIES AT A REASONABLE RATERATHER
THAN CENTERING THEIR INTEREST UPON THE RAPIDITY WITH WHICH THEY couLp
COMPLETE THE COURSE,.

Our ExTensiton TRAINING 18 BY NO MEANS AN ORDINARY CORRESPONDENCE
COURSE BUT |S MODELED AFTER OUR RESIDENCE CURRICULUM WHERE WE HAVE  HAD
THE OPPORTUNITY TO PERSOMALLY SUPERVISE THE INSTRUCTION OF EVERY TYPE OF
STUDENT., WE ARE THEREFORE OFFERING YOU THROUGH THE EXTENS10M METHOD THE
SAME HIGH CLASS FORM OF §NSTRUCTION WHICH YOU WOULD RECEIVE AS A STUDENT
IN our ResIDENCE DIvISION AND WHERE EVERY EFFORY IS MADE TO OFFER THE
BEST TYPE OF INSTRUCTION POSS|BLE.

ALTHOUGH THE LESSONS WHICH ARE TO COME ARE OF AN ADVANCED NATURE,
YET WE KNOW THAT YOU ARE GOING TO FINO 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.
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Hpecial Examination # 6

DRAW A CIRCUIT DIAGRAM OF A 81x=Tust T,R.F. RECEIVER WHICH 18 TO BE
OPERATED FROM AN A.C. LIGHTING SUPPLY. THIS RECEIVER 18 TO  EMPLOY
TvPE ~58 TuBES IN THReE R.F. 8TAGES, A =57 POWER DETECTOR, A 2A5
POWER AMPLIFIER AND AN =80 RECTIFIER. THIS RECEIVER 15 TO BE OPERA=
TED WITH A DYNAMIC SPEAKER WHOSE 2500 OHM FIELD COIL IS TO BE USED
AS.THE ONLY FILTER CHOKE. THIS DIAGRAM 18 TO BE COMPLETE WITH POWER
PACK AND THE VALUES OF ALL RESISTORS AND CONDENSERS PLAINLY MARKED.

IT 18 DESIRED TO WIND THE SECONDARY WINDING OF AN R.Fs TRANSFORMER

wiTH #28 B&S ENAMELED WIRE ON A TUBULAR=SHAPED CARDBOARD FORMHAVING
A DIAMETER OF l3". THIS WINDING 18 TO COVER A FREQUENCY BAND oF 540
70 1570 KC. WHEN TUNED BY A CONDENSER HAVING A RATING oF +00035MFDe
How MANY TURNS OF WIRE SHOULD BE USED FOR THIS winDiING?

DRAW A CIRCUIT DIAGRAM OF AN A.C. OPERATED SUPERHETERODYNE RECEIVER
HAVING THE FOLLOWING FEATURES: ONE PRESELECTOR R.F. STAGE USING A
TvPE 58 TUBE; A FIRST DETECTOR STAGE USING A 58 TUBE; AN OSCILLATOR
USING A 56 TuBe anD Two |.F. STAGES EACH EMPLOYING TYPE 58  TUBES,
THE SECOND DETECTOR IS TO BE A 2AB UBED SIMULTANEOUSLY AS A  HALF=-
WAVE DIODE DETECTOR AS AN A,F, AMPLIFJIER AND TO SUPPLY AUTOMATIC
VOLUME CONTROL ENERGY TO THE TWO l.F. STAGES,AS WELL AS TO ITS OWN
GRID CIRCUIT. THIS SECOND DETECTOR I8 TO BE FOLLOWED BY A PUSH=PULL
POWER AMPLIFIER STAGE EMPLOYING A PAJR OF SA51s, A DYNAMIC SPEAKER
18 TO BE USED HAVING A FIELD COIL OF 29500 OHM RESISTANCE RATING AND
WHICH 18 TO SERVE AS THE SBECOND FILTER CHOKE OF THE POWER PACK. THE
SPEAKER FIELD 18 TO BE PRECEDED IN THE FILTER SYSTEM BY A CHOKE OF
30 HENRY RATINGe

THIS DIAGRAM 18 TO BE COMPLETE AND WITH THE YALUES OF ALL RE=-
S18TORS AND CONDENSERS CLEARLY MARKEDe

A CERTAIN MILLIAMMETER HAS AN INTERNAL RES ISTANCE OF 27 OHMS AND A SCALE

CALIBRATED FROM O TOIMA, IT 18 DESIRED TO USETHI8 METERAS A MULT }=RANGE
M ILLIAMMETER AND VOLTMETER HAV ING THE FOLLOWING RANGESS O=l=10-100-200
MILLIAMPERES AND Ow]0=100=-200-400 vOLTS D.C.SuPPLY COMPLETE CONSTRUG

T1ONAL DATA FORBUILDING A TESTUNIT WHICHWILL MEET THE REQUIREMENTS

CALLED FORe

IF an INDUCTANCE OF 250 MICROHENRIES IS CONNECTED IN SERIES WITH A
CONDENSER OF o0005 MFD., TO WHAT FREQUENCY WiLL THIS COMB INAT [ON RES
onNATE?! WHAT wiLL BE THE CORRESPONDING WAVELENGTH?

|F A CERTAIN A.C., RECEIVER IS INOPERATIVE BUT ALL TUBE FILAMENTS
LIGHT AND THE PLATES OF THE =80 TUBE TAKE ON A RED COLOR WHEN THE
SWITCH {8 TURNED ON, WHAT (6 THE MOST LIKELY CAUSE FOR THE TrOUBLE?

IF A CERTAIN SUPERHETERODYNE RAD ] O=PHONOGRAPH COMBINATION HAS THE
PICK=UP UNIT CONNECTED TO THE SECOND DETECTOR TUBE THROUGH AN M=
PEDANCE MATCHING TRANSFORMER AND VOLUME CONTROL>AND PHONOGRAPH RE~-
PRODUCTION 18 ENTIRELY SATI8FACTORY BUT RADIO RECEPTION I8 IMPOES~
IBLE, THEN WHERE WOULD YOU LOOK TO LOCATE THE TROUBLE?
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8., = A CHOKE COIL HAVING AN INDUCTANCE VALUE ofF 30 HENRIES ANO A 0.C,RE=-
s1STance oF 00 oHMS 1S CONNECTED IN SERIES WITH TWO CONDENSERS, EACH
OF WHJCH HAS A CAPACETY RATING OF 4 MFD. WHAT IMPEDANCE WILL  THIS
ARRANGEMENT OFFER TO A 120 cvCLE CURRENTT WHAT WiLL BE THEPOWER FACL
OR OF THIE CIRCUITT

9, = IN ORDER TG DELIVER AN OUTPUT POWER OF 3 WATTS, THE RECOMMENDEDPLATE
CIRCUIT LOAD FOR THE ZA5 Tuee 1s TOO0 oWms. |F TWOo OF THESE TUBES
ARE USED IN A PUSH=PULL POWER STAGE AND ARE TO BE COUPLED TO A DYN=~
AMIC SPEAKER WHOSE VOJCE COIL HAS AN IMPEDANCE RATING OF 8 OHMS,
THEMN WHAT TURNS RATIC SHOULD BE EMPLOYED ON THE CUTPUT OR  SPEAKER
COUPLING TRANSFORMER?T

{0.= 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. orR A.F. circuiT?

[loee WHAT 1S5 THE TOTAL OR COMBINED RESISTANCE OF THE CIRCUIT WHICH I8
HERE 1LLUSTRATED ?
WHAT VALUE OF CURRENT
450 0 FLOW W|LL THEAMMETER

#1; #2 ano #3  EACH
INDICATE (F THE GEN=-
ERATOR VOLTAGE 18
650 voLTs? SHow ALL
CALCULATIONS IN YOUR
Generator ANSWERS TO TFH1SPROB=
LEM,

#1

300 N 250 0

© be.

12,~ DESCRIBE IN DETAlL HOW YOU WOULD COMPLETELY ALIGN A SUPERHET EROOYNE
RECEJIVER WHICH EMPLOYS THREE leFe TRANSFORMERS, A PADDED OSC{LLATOR
CIRCUIT,AND A SINGLE TUNED R.F. STAGE PRECEDING THE FIRST ODETECTOR
TUBE (THE TUN[NG CONDENSER 18 OF THE CONVENT{ONAL THREE GANG TVPE).

|3+~ A CERTAIN BUPERHETERCDYNE RECEIVER FAILS TO REPRODUCE ANY BROADCAST
SIGMALS, 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 J§ LOCATED IN THE A.F, AampLI=
FIER SYSTEM, leFe AMPLIFIER SYSTEM, FIRST DETECTOR S8TAGE, PRE- SEL=-
ECTOR STAGE OR IN THE OSCILLATOR CIRCUIT.

14.=- HOW CAN YOU DETERMINE THE MUTUAL SNDUCTANCE BETWEEN TWO COiLS8 BY
MEASUREMENT? HAVING DETERMINED THIS VALUE, HOW CAN THE COEFFJCIENT
OF COUPLING BE DETERMINED BY CALCULAT{ION?

5.~ 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 |0 OHMs., WHAT WiLL BE THE WIDTH OF THE RESONANCE
CURVE FOR THIS CIRCUIT AT A POINT EQUIVALENT TO o707 TIMES THE CUR-
RENT AT RESONANCE, {F THE RESONANT FREQUENCY I8 850 Kc.?
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DETEQA/W/V//VG POLARITY OF B.C. CIRCUITS

WHEN ENGALED IN RADIO WORK, THE OCCASSION FREQUENTLY AR{SES WHERE |T
BECOMES NECESSARY TO DETERMINE WHICH 819t oF A D.C. (pIrRECT CURRENT) CiR=
CuIT 18 "POSITIVE" AND WHICH "NEGATIVE". THIS CAN BE DETERMINED THROUGH
THE USE OF Elrﬁen A D.C, VOLTMETER OR BY MEANS OF ELECTROLYS!S IN THE MAN
NER NOW TO BE EXPLA INED,

i
i

i THE VOLTMETER METH@®

le = Use A D.C. TYPE VOLTMETER WHOSE SCALE RANGE 18 SBUFFICIENTLY

Voltimeter

T35 ess

1 &y
b
A !I/‘:‘,?/S

GREAT TO INDICATE THE VOLTAGE OF THE
CIRCUIT UNDER TEST,

2., - CONNECT ONE TEST LEAC TO THE POS-
ITIVE OR Gf) TERMINAL OF THE VOLTMETER

AND A SECOND TEST LEAD TO THE OTHER
VOLTMETER TERMINAL AS sHOWN N Fia, |,

3. = TOUCH THE TWO TEST POINTS TO THE
TWO 8IDES OF THE CIRCUIT UNDER TEST AS
ALSO SHOWN N FlG. | anD NDTE THE MOV«
EMENT OF THE METER NEEDLE AS YOU DO 80.
TH|8 CONNECT {ON QHOULD BE COMPLETEDFOR
ONLY AN INS8TANT 80 A8 TO AVOIDDAMAGING
THE VOLTMETER IN CASE THAT THE NEEDLE
SWINGS OFF 1T SBCALE TOWARDS THE LEFT
OF THE ZERO MARK,

4, = SHOULD THE VOLTMETER NEEDLE SW{NG
OFF IT8 B8CALE TOWARDS THE LEFT OF ZERD
A3 IN F1@. 2, THEN THE TEST {INDICATES
THAT THE POSITIVE or (+) TerminaL  oF
THE VOLTMETER 18 CONNECTED To THE NEG-
ATIVE SIDE OF THE CIRCUIT UNDER TEST.
ON THE OTHER HAND, IF THE METER NEEDLE
SWiNGS ACROSS ITS BCALE TOWARDS THE
RIGHT OR IN ITS NORMAL DIRECTION, AS IN
Fia. 1, THEN THE TEST INDICATES  THAT
THE POSITIVE OR (+) TERMINAL OF THE VOLTMETER 18 CONNECTED TO THEPOSITIVE
SIDE OF THE CIRCUIT UNDER TEST., THE OTHER SIDE OF THE CIRCUIT WJLL THEN
NATURALLY BE THE NEGATIVE S1DE.

Voltmeter Method,

THE ELECTROLYSIS METHOD

IF Nno D.C. VOLTMETER IS AVAILABLE, THEN THE UNKNOWN LINE POLARITY

SAN BE DETERMINED THROUGH THE PRINCIFLE 0{ ELECTROLYS81S AS JLLUSTRATED IN
OVER

-

S —

R X



Fic. 3. IN THIS CASE, PROCEED AS FOLLOWSS

l. = CONNECT A PAIR OF TEST LEADS ACROSS THE CIRCUIT UNDER TEST AND
S8UBMERGE THE FREE ENDS OF THE TEST LEADS IN A GQLASS OF WATER TO WHICH A
LITTLE TABLE SALT HAS BEEN ADDED. AN ALTERNATIVE I8 TO SUBMERGE THE BARED

COPPER ENDS OF THE CIRCUIT WIRES Di=
RECTLY {INTO THE SBALT WATER.

2. = USE CARE THAT THE TWO BARE
ENDS OF THE WIRE OR TEST POINTS,WH|CH
ARE SUBMERGED IN THE SALT WATER, ARE
NOT PLACED TCO CLOSE TOGETHER SO ASTO
FORM A SHORT CIRCUIT AND WATCH FOR
THE FORMATION OF BUBBLES, THE WIRE OR
TEST LEAD, AROUND WH|CH THE MOST BUBB=
LES ARE PRODUCED, CORRESPONDS TO THE
NEGATIVE sIDE OF THE CIRCUIT.

3. = WHEN HANOLING WIRES ACROSS

Negative wire Pos'\’c?m
j Wire )
K
Batary -
‘— -
A
Bubbles
- J
Pig, 3

Electrolysis Method,

WHICH CONSIDERABLE VOLTAGE EXISTS, ALWAYS BE SURE NEVER TO GRASP THE BARE
WIRES AT ANY TIME DURING ANY TEST WHILE THE CIRCUIT 18 "aLive®, ONLYGRASP
THE INSULATIVE MATERIAL WHICH YOU ARE CERTAIN AS BEING ADEQUATE TOPREVENT

YOUR RECEIVING AN ELECTRIC SHOCK.,.

el

1Hov. D.C. Circuit J
1{ov,
Lamp
&) )
Salt £ ¢
Water =1z i of
= . T
L]

C
— j Glass Container

Bare Copper Wires

Fig. 4
Limiting The Current Flow,

4, = WHENEVER TESTING CIR-
CUITS,WHICH HANDLE VOLTAGE ofF |10
VOLTS AND UP,A LAMP SHOULD BE
CONNECTED IN S8ERIES WITH THE CIR
CUIT BEING TESTED AND THE ELEC~
TROLYTIC POLARITY INDICATOR AS
sHOWN IN F1a.4. THE LAMP wiLL
THUS ACT AS A RESISTANCE AND
THEREBY PREVENT SHORT CIRCUITS
ANO D|SASTROUS ACCIDENTS., FOR A
110 voLT circuiT, A |10 voLT LAMP
SHOULD BE USED AND FOR A 220 VOLT
CIRCUIT,A 220 VOLT LAMP,THE LAMP
IN EITHER CASE MAY BE RATED AT
ABOUT 40 WATTS.

B. = ALL PARTS OUTSIDE OF

THE SALT WATER [N THE GLASS CONTAINER SHOULD BE MAINTAINED (N A PERFECT=-
LY DRY COND[ITION WHEN USING THIS TESTER,A8 SHOULD ALSO THE HANDS OF THE
OPERATOR 80 AS TO REDUCE TO A MINIMUM THE POSSIBILITY OF RECEIVING AN

ELECTRIC SHOCK,
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HOly TO DETERMINE [F A GIVEN CIRCUIT IS
OF AC OR O.C TYPE

PARTICULARLY WHEN A RECEIVER 18 TO BE INSTALLED, THE QUEST|ON OFTEN
ARJSES AS TO WHETHER THE CIRCUIT FROM WHICH IT {8 TO BE OPERATEO (S8 OF THE
A.C. or D.C. TYPE. IT 1S OF COURSE TRUE THAT THMIS INFORMATION CAN BE 08=
TAINED FROM THE POWER COMPANY OR BY READING THE DATA S8UPPLIED ON THESPEC=

1FICATION PLATE OF S8OME OTHER ELECT=

— RICAL APPARATUS SUCH AS A VACUUM

e z = CLEANER, WASHING MACHINE ETCe WHICH
Carbon - Magnet §S BEING OPERATED FROM THE SBAME CIR-
Fitament ;7 CUIT, OR EVEN FROM THE COMPANY METER
Lamp AT THE SERVICE ENTRANCE. IN THIS JoB

......... ; SHEET, HOWEVER, A SIMPLE BUT  PRAC-
TICAL TEST 18 DESCRIBED WHICH WILL
DEFINITELY DEMONSTRATE WHETHER THE

Normal // il \ ot CIRCUIT IN QUESTION j8 OF THE A,C.OR
Position Ahiﬁied D.C. TyPE, THE TEST SHOULD BE  CON=
Filsment DUCTED IN THE FOLLOWING ORDER:
le = SCREW A CARBON=F | LAMENT
LAMP INTO A SOCKET WHICH 18 CONNECT=-
Pig. 1 ED ACROSS THE CIRCUIT TO BE TESTED.
The D.C, Indication, WHEN THE LAMP FILAMENT 18 HEATED TO

INCANDESCENCE, THE F|LAMENT WILL BE
NOTED TO REMAIN AT REST AT THE APPROXIMATE CENTER OF THE GLASS BULB.

2. = NOW SLOWLY MOVE A PERMANENT MAGNET (EITMER A BAF OR HORSESMOE
TYPE) TOWARDS THE LAMP AS ILLUSTRATED IN F1G. | AND CAREFULLY NOTE THE
REACT ION UPON THE LAMP FlLAMENT,

3¢ = |F THE MAGNET ATTRACTS THE )
LAMP F|LAMENT AS gHOwN IN Fire.l, THEN A
THE TEST DEMONSTRATES THAT THE ClR-
CUIT IN QUEsTION 18 oF THE D.C. TYPE.

4, = SHOULD THE LAMP F{LAMENT

UNDERGO A VIBRAT]|ONAL MOVEMENT AS
SHOWN IN Fi1G., 2 WHEN THE MAGNET ¥:]

SLOWLY BROUGHT TOWARDS §T, THEN THE )

TEST DEMONSTRATES THAT AN ALTERNATING Filament

CURRENT S FLOWING THROUGH THECIRCUIT, Vibrates

Be = IT 18 IMPORTANT TO NOTE THAT
A CARBON=FILAMENT TYPE LAMP IB SPECI=

FIED FOR THIS TEST. THE REASON FOR Fi@;dz .
THIS 18 THAT THE FILAMENT IN THIS TYPE The A.C. Indicatien.
(oveRr)




OF LAMP 8 NOT 80 RIGIDLY SUPPORTED AS IN THE TUNGSTEN=F|LAMENT LAMPS AND
CAN THEREFORE RESPOND TO MOVEMENT MORE READILY WHEN ACTED UPON BY A MAG=
NETIC FIELD. ALSO BEAR IN MIND THAT WHEN THE TEST §8 MADE ON AN A.C, CIR=
CUIT, THE MAGNET SHOULD NOT BE BROUGHT TOO NEAR THE LAMP AS EXCESSIVE VIB
RATION OF THE FILAMENT WiLL CAUSE IT TO BREAX AND THERESY DESTROY THELAMP,

VOLTMETER INDICATION
IF A DIRECT-CURRENT, PERMANENT MAGNET TYPE VOLTMETER 18 AVAILABLE, IT

WILL ALSO BERVE TO INDICATE WHETHER
THE CIRCUIT IN QUESTION 18 OF THE
A.C. or D.C, TvPE. IN THIS CASE,THE
TEST SHOULD BE PERFORMED ASFOLLOWS?

le FIRST MAKE S8URE THAT THE
RANGE OF THE VOLTMETER IS GREAT E=
NOUGH TO S8TAND THE VOLTAQGE OF THE
CIRCUIT ACROSS WHICH THE TEST IS TO
8E MADE,

2. CONNECT THE VOLTMETER A=
CRO8S THE CIRCUIT MOMENTARILY AS IL}
USTRATED IN Fi@. 3. SHOULD THENEED=-
LE TEND TO SWING OFF (TS SCALE TOw
WARDS THE LEFT OF THE ZERO MARX,
THEN REVERSE THE CONNECT 1ONS.

—

Cireuit Under Test

]

IT\

/ 24 ’/////‘
o
&7 &

D.C. Volt me{:crj

Fig. 3

The Voltmeter Test.

3. |F THE CIRCUIT IN QUESTION HAPPENS TO BE OF THE D.C. TYPE, IMEN
THE METER WILL OFFER A STEADY READING AND INDICATE THE VOLTAGE OF THE

CIRCUIT IN THE NORMAL MANNER,

4. BHOULD THE CIRCUIT IN QUESTION BE OF THE A,C. TYPE,THEN THE VoL

METER NEEDLE WILL VIBRATE SLIGHTLY,

5. WHEN CONDUCTING THIS TEST, IT 18 NOT NECESSARY TO LEAVE THE VOLI
METER CONNECTED TO THE CIRCUIT FOR ANY APPRECIABLE LENQTH OF TIME. THE
DESIRED INDICATION CAN BE OBTAINED AT A GLANCE.

PRINTED IN UsSe
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'S"'EET

NO. 3

DIMENSION, WEIGHT & RESISTANCE OF BARE SOLID COPPER IVIRE
(Brawn ¥ Sharpe Gauge)

DIAM, CROSS=SECT 10~ | WEIGHT RESISTANCE
B&S IN NAL AREA LBS. FEEY orms PER {00C FEET
WIRE| MILS. | CIRCU~ | BQUARE | PER PER AT AT AT
SI1ZE| AT LAR tnches | 1000 LB 20°¢. o96%c. | 75°c.
20°¢c. | MiILS. FTe 68°F. T7°F. |167°F.
000) | 460.0 211,600. 0.1662 640.5 1.561 0.04901 0.04998 05901
0CO | 409.6 167.800. 0.1318 507.9 1.968 0.06180 0.06302 0.07516
00 [ 364.8 133.100. 0.1045 4028 2482 0.07793 0.07947 0.09478
013249 105.500. .0.08289 | 319.5 3.130 0.09827 0.10020 0.11950
1| 289.3 83,640. 0.06573 12533 3.947 0.12390 0.12640 0.15070
312576 06.370. 0.05213 | 2009 4.977 0.15630 0.15930 0.19000
312204 52.640. 0.04134 | 159.3 6.276 0.19700 0.20090 0.23560
41204.3 41.740. 0.03278 11204 7914 0.24850 0.25330 0.30220
*3) 1819 33,100. 0.02600 | 100.2 9,980 0.31330 0.31950 0.38100
6| 162.0 26,250. 0.02002 794G 12.58 0.39510 0.40280 0.48050
711443 20,820. 0.01635 63.02 1387 0.49820 0.50800 0.60590
811285 16.510. 0.01297 4998 20.01 0.62820 0.64050 0.76400
91114.4 13.090. 0.01028 | 39.63 25.23 0.79210 0.80770 0.96330
101 101.9 10.3R0. 0.00815 31.43 31.82 0.99890 1.018 1.2150
111 90.74 8.234. 0.00640 24.92 40.12 1.260 1.284 1.532¢
12 80.81 0.530. 0.00512 10.77 50.59 1.588 1.619 1.9310
131 71.96 578, 0.00400 15.68 063.80 2.003 2.042 24360
14| 064.08 4.107. 0.00322 1243 80.44 2.525 2.575 3.0710
15 57.07 3,205. 0.00235 9.858 101.4 3.184 3.247 3.8730,
16| 50.82 2,583. 0.00202 7.818 127.9 40106 4.094 4. 8840
17| 45.20 2,048, 0.00160 6.200 161.3 5.064 S.163 0.1580
i8 | 40.30 1.624. 0.00127 4917 203.4 6.385 6.510 7.7650
19| 35.89 1.288 0.00101 3.899 256.5 R.051 8.210 9.7920
201 31.96 1.022. 0.000R0 3.092 323.4 10.15 10.35 12.350
21| 28.46 810.10 { 0.00063 2452 407.8 12.80 13.05 15.570
22| 2535 642.40 | 0.00030 1.945 514.2 16.14 16.465 19.630
23| 2257 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 31.220
25| 17.90 320.40 | 0.00025 09699 | 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 | 1420 201.50 | 0.00015 0.6100 | 1639.0 51.47 52.48 62.590
28 ,i 264 159.80 | 0.00012 0.4837 1 2067.0 64.90 o017 789030
20| 11.26 126.70 | 0.00009 0.3836 | 2607.0 81.83 83.44 99.520
301 10.03 100.50 | 0.00007 0.3042 | 3287.0 103.2 105.2 125.30
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 | 32270 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 31730
35 5.615 31.52 | 0.000024 0.0954 | 10480. 329.0 335.5 40010
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 { 2650Q.. 831.8 &48.1 1012.0
40 3.145 9.88 | 0.000007 10.0299 | 33410, 1049 1069 1276.0
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ALLOWABLE CARRYING CAPACITIES OF
COPFPER WIRE AND CABLE

CIRCULAR CURRENT CARRYING CAPACITY
8&s MIL RUBBER ENAMELED OTHER
812z AREA INSULATION [COTTON COVERED [t NSULAT [ON

18 1,624 3 % 5
16 2,583 6 2 10
14 4,107 i5 I8 20
12 6,530 20 25 25
10 10, 380 25 30 30
8 18,510 35 40 50
6 26, 250 50 60 70.
5 33, 100 55 65 80
4 41,740 70 85 a0
3 52,630 80 96 100
2 66, 370 90 110 126
| 83,690 100 120 150
0 105, 500 126 150 200
00 133, 100 150 180 225
000 167,800 176 210 275
200, 000 200 240 300
0000 211,600 225 270 325
250, 000 250 300 350
300, 000 276 330 400
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, 000 560 660 - 840
900, 000 600 720 920
!, 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
I, 400,000 810 970 1,290
1,500,000 850 1,020 1,360
I, 600,000 890 1,070 1,420
1,700,000 930 1,120 1,490
I, 800,000 970 1,160 1,550
I, 800,000 1,010 1,210 1,810
2,000,000 1,050 I, 260 1,670

PRINTED N U¢844
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ALIGNING THE TUNING C/RCUITS OF TRF
RECEIVERS — US/ING BROADCAST SIGNALS

By "aALIGNING" A RECEIVER 1S MEANT THAT THE VARIOUS SECTIONS OF THE
GANG TUNING CONDENSER ARE ALL ADJUSTED SO THAT THEYWILL TUNETOGETHER ORBE
IN SYNCHRON|]SM THROUGHOUT THE ENTIRE TUNING RANGE. THIS PARTICULAR Jos
SHEET OFFERS INSTRUCTIONS FOR DOING THIS WORK ON RECEIVERS OF THESTRAIGHT
"TUNED RADIO=FREQUENCY® OR TeR.F, TYPE ONLY. LATER JOB SHEETS SUPPLY THE
INFORMATION FOR DOING THIS WORK ON SUPERHETERODYNES.

PROPER ALIGNMENT W|LL MAKE POSSIBLE A LOUDER AND CLEARER SIGNAL,BET
TER TONE QUALITY AND GREATER FREEDOM FROM INTER=STATION INTERFERENCE,.

le = TOo ALIGN THE RECEIVER, FIRST TUNE THE SET TO RESONANCE WITHTHE

S1GNAL OF SOME FAIRLY DISTANT 8TA-~

Rotor plates TION WHICH IS BROADCASTING AT A ME-

P e DIuM FREQUENCY (ArRoUND 1000 Kc) anD

3 f ’ SET THE VOLUME CONTROL AT THE POSBI=

' ' ; TION OFFERING MEDIUM S{GNAL [INTEN=
8I1TY.

2. = WiTH THE TUNING DIAL SET
TO THE POSITION OFFERING SHARPEST

;f, TUNING TO THIS FREQUENCY,ADJUST THE
| rimmer COMPENSBATING OR TRIMMER  CONDENSER
Condgnsers
OF THE DETECTOR STAGE UNTIL LOUDEST
Fie. 1 SIGNAL VOLUME I8 EMITTED BY THE
L ]

EAKER, THESE TRIMMERS SHOULD BE

Three-Gang Tuning Condenser, sP ‘ £ Tal s

ADJUSTED WITH EITHER A BAKELITE
SCREW=DRIVER OR BAKELITE WRENCH, WHKICHEVER (8 SUITABLE FOR THE PARTICULAR
DEs1GNe Do NOT 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 S8PEAKER S8IGNAL [N THE SAME MANNER AS JUST Df
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 |400 Kc. POSITION. IF S8LOTTED 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 EACHSECT{ON
1S ADJUSTED FOR MAX}MMUM VOLUME,

THI8 PLATE SEGMENT WOULD CORRESPOND TO SEQMENT #| AS POINTED OUT N
FiGe2 AND WHICH WILL BE FOUND ON THE OUTER ROTOR PLATES IN EACH SECT IONOF
MODERN GANG CONDENSERS. (oveR)
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5. = TUNE IN 81GNALS AT |]00 =~ 850 -~ 700 = 600 ano 550 Kce. EACH IN
TURN AND AT EACH BETTING, BEND FOR LOUDEST SIGNAL THE LAST SLOTTED  SEG=
MENT OF EACH ROTOR PLATE GROUP WHICH CAME [INTO MESH WiTH THE STATORPLATES
A8 THE POSITION OF THE ROTOR PLATES WAS CHANGED.

Retor Phtas—v Slots IN OTHER WORDS,AS THE DIALBE=~
) Seqment £7 TYINGS ARE GRADUALLY CHANGED  FROM
Low > THE HIGHER TO THE LOWER FREQUENCIES,
Frequency, - A% ROTOR PLATE SEGMENTs #2 As PER Fia
End — S el b Y"\”\'\L P *
| ‘“‘ITJA\ car 2 WILL BE ADJUSTED AT EACH SECTION
Sy #1  High
{ /0 Frequency AS THEY FOLLOW SEGMENTS | INTOMESH
L 0 End WITH THE STATOR PLATE GROUPS ETC.,
Stator Plate UNTIL THE FINAL BEGMENTS AT THE
OTHER EXTREME POSITION HAVE BEEN AD
JUSTED FOR THE LOWEST FREQUENCY SET
Fig., 2 L,
TINGS.

Provisions For Bending Plates,

6. -~ UPON COMPLETION OF THIS JOB; THE RECEIVER WJLL BE PROPERLY AL~
IGNED THROUGHOUT T8 RANGE OF TUNING AND A8 A FINAL CHECK,STATIONS AT
VARIOUS FREQUENCJES CAN BE TUNED IN AND THE PERFORMANCE OF THE RECEIVER
CAREFULLY NOTEDs ANY ADDITIONAL ADJUSTMENT WHICH MAY B8E 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 S]GNAL GENERATOR,O0FFERS A MORE

ACTCURATE METHOD FOR MAKING THE ALIGNING ADJUSTMENTS. THIS IS DONE IN THE
FOLLOWING ORDER?

l. DISCONNEECT THE ANTENNA AND GROUND WIRES FROM THE RECEJVER,

2. ConNNECT THE "apN

TENNATTERMINAL OF THE Service Ant Receiver
Oscillator )

SBERVICE OSICLLATOR To y

THE ANTENNA TERMINAL OF '

THE RECEIVER AND THE

"GROUND" TERMINAL OF THE
S8ERV|CE OSCILLATOR TO THE
GRSUND TERMINAL OF  THE
RECEIVER, ASs SHOWN INF ja,3,

3. PLACE THE o3C~ Pz, 3
fLLATOR AND RECEIVER N Set-Up For Aligning Recelver With
OPERATION,ADSUST THE 08¢ Service Oscillator,

ILLATOR TO PRODUCE A |000 Kcs S8IGNAL AND TUNE IN THIS SIGNAL ON THE  RE=-
CEIVER AND ADJUST THE VOLUME CONTROL FOR MEDJIUM OSCILLATOR S1GNAL THROUGH
THE LOUD SPEAKER,

4, ADJUST THE RECEIVER'S8 TUNED CIRCUITS FOR MAXIMUM S8IGNAL N THE
SAME ORDER AS ALREADY DESCRIBED WHEN USING A BROADCAST SIGNAL FOR THIS
PURPOSE,

Bbe TUNE THE SERVICE OSCILLATOR AND RECEJVER IN TURN TO |(400=| 100=~
850 -~ 700 - 600 AnND 550 KCe AND ADJUST THE TUNED CIRCUITS FOR MAXIMUM S8I1g
NALS IN THE S8AME MANNER AS ALREADY EXPLAINED WHEN USING A BROADCAST 8 JGNAL
FOR THJS PURPOSE.
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NEUTRALIZING THE RF STAGES OF RADIO RECEIVERS

By HEUTRALIZATION |5 MEANT THE PROCESS OF COUNTERACTING THE REGEN=-
ERATIVE FEED BACK, WHICH FLOWS FROM THE PLATE TO GRID CIRCUITS IN R.F,
STAGES, IN WHICH TUBES OF THE NON=SCREEN GR!D TYPE ARE USED.

IF AN ADJUSTMENT OF THIS NATURE IS NECESSARY, IT WILL MAKE |ITSELF
KINOWN BY THE FACT THAT THE RECEIVER, WHEN [N OPERATION, WILL OSCILLATEAND
THEREBY CAUSE SQUEALING SOUNDS TO BE BEMITTED FROM THE SPEAKER.

le = To MAKE A NEUTRALIZING ADJUSTMENT, YOU CAN EITHER USETHE §5|G~
NALL ENERQY 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
P3P¢" ofF AsouT 1400 KC,AND SET THE VOLUME CONTROL AT TS
) LOUDEST POSITION,

7
Iﬁgé%ii;_ 3. = RemOoveE THE R.F, TUBE PRECEDING THEDETEC=
b U TOR AND INSERT A PIZCE OF PAPER INTO ONE OF THE FIL
mﬂfﬂﬂﬂ’w AMENT HOLES OF THIS TUBE'S SOCKET, As sHown IN Fia.
|, SO THAT ONE FILAMENT PRONG OF THE TUBE WiLL BE

INSULATED FROM THE SOCKET CONTACT WHEN THE BULB IS
AGAIN INSERTED, THUS PREVENTING THE F!ILAMENT FROM
BURN ING,

Fig. 1
Insulating The
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 YOoUu 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 OPERAT ION, OR ELSE CONNECT AND DI SCONNECT THE RECEIVER FROM THE
LINE (N ORDER TO START AND STOP |T,

5., = WiTH THIS "pEAD" TUBE INSERTED IN ITS SOCKET, NO SOUND SHOULD
COME FROM THE SPEAKER. |F A SQUND 18 HEARD, THEN ADJUST THE NEUTRALIZING
CONDENSER FOR THIS STAGE BY MEANS OF A BAKELITE SCREW DRIVER., WiITH A PRO
PER ADJUSTMENT OBTAINED, NO SIGNAL SHOULD BE HEARD AT THE SPEAKER.HAVING
NEUTRALIZED THIS R.F, STAGE, GPEN THE SWITCH, REMOVE THE TUBE AND PAPER
AND RE=[INSERT THE TUBE IN ITS SOCKET.

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 18 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 CONDIT|ONS BE DISTURBED FROM THEIR ORIGINAL SETTING UNTIL

(over)




THE ENTIRE RECEIVER 18 NEUTRAL$ZED.

Be = WHEN NEUTRALIZING THE R.F. STAGES OF A RECEIVER IN WHICH THE
FILAMENTS OF THE vARIous R.F., TUBES ARE connNecTeD In SERIES insTEaD oOF
PARALLEL, THEN THE FILAMENT OF THE TUBE BEING NEUTRALIZED CAN BEPREVENT=
ED FROM BURNING BY SHORTING IT8 FILAMENT PRONGG CLOSE TO THE TUBE BASE BY
MEANS OF A FAIRLY THIN PIECE OF WIRE AB SHOWN IN F1G.2., THIS WiLL sTILL

PERMIT THE TUBE TO BE INSERTED INTO §TS8 80CKET, AT THE SAME T{IME PUTTING
THE FILAMENT OUT OF COMMISS|ON.

THE OSCILLATOR METHOD

/ \ TO MAKE THEBE NEUTRALIZING ADJUSTMENTS, T

18 ALSO POSS|BLE TO USE A MODULATED R.F.SERVICE
OSCILLATOR AS THE SOURCE FOR THE SIGNAL AND

THIS 1S ACCOMPLISHED IN THE FOLLOWING MANNERS

5!"0?‘%{_
\CN‘{::‘ ‘ng le= DISCONNECT THE ANTENNA AND GROUND
WI{RES FROM THE RECEIVER.

2.~ CONNECT THE M"ANTENNAMTERMINAL OF THE
Filament Prongs SERVICE OSCILLATOR TO THE ANTENNA TERMINAL OF
THE RECEIVER AND THE "GROUND"™ TERMINAL OF THE
SERVICE OSCILLATOR TO THE GROUND TERMINAL OF THE
RECEIVER, AS S8HOWN IN F1G.3.

Fig., 2
Short Circuiting

The Filament Prongs. 3+ PLACE THE OSCILLATOR AND RECEIVER INOP
ERAT ION, ADJUST THE OSCILLATOR TO PRODUCE A |400 KC. SIGNAL AND TUNE IN
THIS SIGNAL WITH THE RECEIVER AT HIGH VOLUME,

4.-FROM THIS 8TEP ON, THE SAME PROCEDURE S FOLLOWED AS OUTLINED IN
PARAGRAPHE #3 TO #8 IN THI8 SAME JOB SHEET,WHERE THE BROADCAST SIGNAL IS
USED FOR THIS PURPOSE,

5.=THE ADVANTAGEOF %“""."1‘{" Ant Receiver
USING A MODULATED R.F, < °h°r7 Teor
B8ERVICE OSCILLATOR FOR Z / —"“‘;@1
SUPPLYING THE S IGNAL i Z 1
FOR TESTING PURPOSES IN =" =7 ‘kﬁ [
PREFERENCE TO BROADCAST —:____;_/ J = Power
SIGNALS 18 THAT THE BIg Grd. Term SPeahzr Cable Line
NAL WHICH §8 PRODUCED BY

THE OSCILLATOR WiLL B8BE

STEADY AND OF UNVARYING Filg, 3
INTENSITY A8 T I8 RE= Set-Up For Aligning Receiver With
PRODUCED BY THE RECE(IV- Service Oscillator

ER'S LOUD SPEAKER, THE BROADCAST S1GNALS WILL VARY ACCORDING TO THE LOUD=
NESS AND SOFTNESS OF THE SOUNDE WHICH ARE PICKED UP AT THE M]JCROPHONE AND
THESE S8OUND INTENSITIES WILL VARY CORRESPONDINGLY WHEN EMITTED FROM THE
LOUDSPEAKER OF THE RECEIVER. THI8 NATURAL VARIATION IN THE LOUDNESS oF
SOUND MAKES |IT BOMEWHAT MORE DIFFICULT TO ASCERTAIN WHETHER THE S8OUND AT
ANY INSTANT |8 BEING AFFECTED 8Y THE RECEIVER ADJUSTMENT WHICH (8 BEING

MADE OR DUE TO THE PICK UP OF THE STUDIO MJCROPHONE AT THE SAME [NSTANT,
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COMMON TROUBLES IN BATTERY OPERATED RECEIVERS

TROUBLE

POSEIBLE CAUSE

TESTS

NoO TUBES LIGHT.

2e

FAW BATTERY RUN DOWN.,

BAD CONNECTiONS OR
oren "AY circulT.

le TEST WITH VOLTMETER
OR HYDROMETER.

2. INSPECT WIRING AND
APPLY CONTINUITY.
TESTS.

ONE OR MORE TUBES
(BuT NOT ALL)
FAfL TO LIGHT,

te
2.

DerFecTive Tuses.
OPEN OR SHORT IN FiLA=
MENT CIRCUIT,

le TRY OTHER TUBES,
2. APPLY CONTINUITY
TESTS.

TUBES LIGHT BUT
SIGNALS ARE NOT
RECEIVED.

te
2.
3.
4.
5.

6.

WRONG BATTERY CONNEC—~
TION.
"B" voLTAGE LOW,
DerecT IN ANTENNA OR
GROUND CIRCUIT CONNEC-
T IONS,
DeFecTiVE OR WORN ouUT
TUBE OR TUBES.
DEFECTIVE SPEAKER OR
SPEAKER LEADS,
DEFECTIVE PLATE OR GRID
CirRCUIT,

!« INsPeCT.

2. TEST WITH VOLTMETER
3. INSPECT.

4, TRY OTHER TUBES.

5. TrRY ANOTHER BPEAKER
OR HEADPHONES.

6. TEST SOCKET VOLTAGES
AND APPLY CONTINUJTY
TESTS,

Low vorLume.

2.

3.
4.
5-

7

RUN=DOWN BATTERY OR BA=
TTERIES OR ELSE EXCESS-
IVE "C" voLTAGE.

AERIAL SHORTER THAN
RECOMMENDED DEFECTS N
AERIAL OR GROUNE SYSTEM;
POOR LOCATION,

DEFECTIVE TUBE OR TUBES.
DEFECTIVE S8PEAKER.
RECEIVER OUT OF ALJIGN=-
MENT,

DEFECTIVE AUDIO ORRADIO
FREQUENCY TRANSFORMER,.
DeFECTIVE CONNECT1ONS,
BAD BOLDERING ETC.

1. TEST BATTERY VOLTAGE
WITH RECEIVER [N OP-
ERAT ION.

2. INSPECT AERIAL AND
GROUND SYSTEM FOR
SHORTS, OPENS, BAD CON
NECT IONS, DIRTY INSUL
ATORS ETC,

3. TRY OTHER TUBES.

4., TRY ANOTHER SPEAKER.

5. CHECK ALIGAMENT,

6+ APPLY CONTINUITY
TESTS.
7. INsPECT

INTERM ) TTENT
ReceP,T 1ON

2.

LOOSE OR BROKEN CONNECT ION
IN AERJAL OR GROUND CJRCUIT.,
LooSE OR BROKEN CONNECT jON
IN RECEIVER.,

1. EXAM{NE FOR BREAKS
AND POOR CONNECT IONS,

2. CHECK SOCKET voL=
TAGES AND APPLY CON
TINUITY TESTS,JARR=
ING RECEIVER WHILE
MAK ING TESTS.

(over)




(conT INVED)

INTERMI TTENT 3. DEFECTIVE SPEAKER ORSPEAK= | 3, TRY DIFFERENT SPEAK=
RecepT1ON ER CONNECTIONS. ERe
4. DEFECTIVE RESISTOR OR CON- | 4. CHECK RESISTORS AND
DENSER CONDENSERS.
l. RUN DOWN BATTERIES. l. TEST ALL BATTERIES.,
UNSAT 1SFACTCRY 2. DeFecTivE TUBE OR TUBES. 2. TRY OTHER TuBES.
QuaLiTy, 3. ImprOPER '"C® pjas 3. TesT "C¥. BATTERYAND
INSPECT CONNECTIONS.
4, DEFECTIVE SPEAKER. 4, TRY ANOTHER SPEAKER.
5. DerFecTs IN CIRCUIT,GRID

LEAK ETCe.

5.

CHECK BY CONTINUITY
TESTS, SOCKET VOLTA=
GES TESTS,AND [NSPEC
TION OF W{RING,

OsciLLATIONS IN
NEUTRODYNE RE=
CEIVERS,

2.

3.

Poor R.F. TUBES.

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

2e

3.

TRY cHANGING R.F.
TUBES AROUND OR TRY
DIFFERENT TUBES IN
R.F. socxeTs.
INsPECT

CHECK NEUTRAL{IZATION

OscILLATICNS N
ScreeN GriD Re-
CEIVERS,

2.

3e

5e

AERIAL TOO SHORT OR ELSE
AN OPEN IN AERIAL =
GROUND CIRCU]IT.

Derective R.F. Tuses or
TUBES WITH TOO HIGH ®"mu",
HiGH RESISTANCE GROUNDS
TO CHASS1S.

CoOuPLING BETWEEN SPEAKER
LEADS AND ANTENNA OR
GROUND W{RES.

OPEN OR DISCONNECTED
SCREEN=GRID BYPASS CONDEN
SER,

2e

3.

4.

5.

INSPECT AND TRY RE-
CEIVER ON A LONGER
AERJAL,

TRY OTHER TUBES 1IN
R.FO SOCKETSe.
TIGHTEN up ALL CONNe~
ECTIONS TO CHASS8.
EXAMINE VARIABLE CON=
OENSER ROTDR CONNEC-—
T1ON.

SEE THAT LEADS AREAS
FAR APART AS POSSIBLE,

INSPECT AND CHECK
THESE CONDENSERS,

OTHER 0SCILLAT-
IONS, BQUEALS,
A.Co HuM WiTH
ELIMINATOR=EQ=
UIPPED RECE IV~
ERS ETCe

le
2e
3e

4.

b.

6.

Run oown "C" paTTERY.
M1 CROPHON IC TUBE,

DeFECTIVE GROUND OR AER-
1AL SYSTEM,

DerFecTs sN CIRCUIT, ESPEC~
SALLY IN A.Fs TRANSFORMERS.

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

AERIAL TOO CLOSE ToO
POWER LINES

l.
2e

e

4.
5.

CHECK VOLTAGE W|TH RE~
CEIVER IN OPERAT(|ON,
PREVENT RECEIVER ¥1-
BRATJONS OR USENEW TUBE,
INsPECT

INSPECT AND APPLY CON~

TINUSTY TESTS,.
INSPECT.

NOTE WHETHER OR NOT
DISCONNECTING AERIAL
8ToPs A.Ce HUM,
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COMMON TROUBLES

IN AC RECEIVERS

TROUBLE POSS IBLE CAUSE TESTS
!. POWER OFF AT SOCKET le PLUG IN LAMP AT SOCKET
OR USE VOLTMETERACROSS
LINE,
2., Fuse Brown 2. TRY NEW FUSE,NOTING
No TuBES WHETHER OR NOT TUBES
LIGHT. LIGHT.
2, OPEN IN SUPPLY CORD OR PRil= 3. TEST FOR CONTINUITY.
MARY CIRCU|IT OF POWER TRANE
FORMER,
ONE OR MORE . BURNED OUT TUEE OR TUBES. ]« TRY OTHER TUBES
(sut NOT 2. OPEN IN POWER TRANSFORMER 2. USE VOLTAGE TEST AT
ALL)FAIL TO SECONDARY WHICH SUPPLIES SOCKETS.,
LIGHT, F ) LAMENTS.,
3. SHORT OROPEN FILAMENT CIRCUIT |3, TEST FOR CONTINUITY.
lo ANTENNA, GROUND OR BOTH DI1g§ ||« INSPECT AERIAL AND
CONNECTED, OPEN OR SHORTED. GROUND SYSTEM,
TuBes LIGHT 2. OUTPUT TO SPEAKER NOT CONN- 2. INSPECT CONNECT IONS AND
BUT SIGNALS ECTED OR OPEN IN OUTPUT = CHECK OUTPJT PLATE VOL
ARE NOT RE= SPEAKER CIRCUIT, TAGES.
CEIVED. 3+ DEFECT IN PLATE CIRCUIT OF 3. CHECK SOCKET PLATE VOL,
OTHER TUBES, SUCH AS OPEN RE~ TAGES,
8ISTOR ETC.
4, DEFECTS,SUCH AS OPEN REs|S~ |4, CHECK VOLTAGES OF OPER
TORS IN GRID CIRCUITS ETC. ATING GRIDS AND SCREEN
GRIDS.
5. DEFECTIVE SPEAKER, 5. TRY A, DIFFERENT S8PEAKER,
!le AERIAL TOO SHORT;DEFECTS [N l. INSPECT AERIAL AND
AERIAL, GROUND OR BOTH; POOR GROUND SYSTEMS FORS|Z2E,
LOCATION, SHORTS, POOR [NSULAT ION,
POOR CONNECT IONS ETC.
IF NECESSARY, TEST BAME
WITH ANOTHER RECE[IVER.
2., Low LINE VOLTAGE, 2, CHECK LINE VOLTAGEW!TH
A,C., METER,
3. DEFECTIVE TUBE OR TUBES, 3. TRY NEW TUBES,
4, |MPROPER SOCKET VOLTAGES 4, Test 70 SEE 1F ®WOLTAGE
UnsaTig= DUE TO DEFECTJVE CIRCUITS LimiTs"aARE cCOMPLIED
FACTORY SUCH AS DEFECTIVE RESI|IS-~ Wi TH.
VoLume, TANCES ETC.
5. DeEFECTIVE SPEAKER. 5. TRY A NEW ONE,
6e TUNED CIRCUITS NOT ALIGN= 6. CHECK FOR AL IGNMENT,
ED.
7. Derective aubio or R,F, 7. INSPECT CONNECT IONS AND
TRANS FORMER APPLY CONTINUITY TESTS.
8. DEFECTIVE CONNECT I1ONS,BAD 8. INSPECT ALL CONNECTIONS
SOLDERING ETC, AND SOLDERED JOINTS8e

(oveRr)




(conTinuen)

LooSE OR BROKEN CONNECTION N
AER|IAL OR GROUND CIRCU[T.

ExAMINE THROUGHOUT FOR
BREAKS AND POOR CONNEC
TIONS,

2. LOOSE OR BROKEN CONNECTION IN|2., CHECK SOCKET VOLTAGES
RECEIVERe. AND APPLY CONTINUITY
INTERMITTENT TESBTS JARRING RECE(Ve
RecerTiON, ER WHILE MAKING TESTS.
3. DEFECTIVE SPEAKER OR SPEAKER |3, TRY A DIFFERENT SPEAKe
CONNECT |ONS., ER.
4, DeEFECTIVE TuBE 4, CHECK TUBES.
5. DEFECTIVE RESISTOR OR CON= 5. CHECK sAME.
DENSER,
l. DEFECTIVE OR WORN OUT TUBES. |l. TRY OTHER TUBES.
2. WroNG sOCkeT voLTaGces(EsPec- |2. TEST TO SEE THATSOCKET
UNsaTisFac- IALLY BIAS)DUE TO DEFECTS IN VOLTAGES COMPLY W|TH
TORY QuALITY. CIRCUIT, DEFECT IVE RES|ISTORS "oLTAace Limirarions™.
ETCo
3. DEFECTIVE SPEAKER. 2. TRY ANOTHER SPEAKER.
4, TUNING CIRCUITS |MPROPERLY 4, CHECk ALIGNMENT.
AL1GNED, )
l. DEFECTIVE TUBE(ESPECIALLY fo TRY OTHER TUBES,
RECTIFIER) OR DETECTOR.
2. Poor GROUND. 2. INsPECT.
3¢ SHORTED FILTER CHOKE OR 3. CHECK SOCKET VOLTAGES
OPEN CONDENSER AND APPLY CONTINUITY
Ao Co HUM. TESTS.
4, INDUCTIVE PICK~UP OF AERIAL [4. INSPECT.SEE IF DISCONN-
8YSTEM, GROUND W|RE, LEAD=IN ECTED AER|AL OR GROUND
ETC.FROM PCWER LINE OR A.C, STOPS HUM,
LEADS.
5. OTHER DEFECTS IN CIRCUIT. 5. CHECK SOCKET VOLTAQGES
AND APPLY CONTINU(TY
TESTS THROUGHOUT.
le JARRING OR V{BRAT|ON OF RE= l. INSPECT FOR CAUSE OF
CEIVER, viBrATION (OFTEN DUE
M) CROPHON I SM, TO SPEAKER VIBRAT|ONS
TRANSFERRED TO SET).
2. DEFECTIVE DETECTOR TUBE, 2. TRY ANOTHER DETECTOR
TUBE,
OsciLLaTiON le R.Fe TUBES . CHANGE TUBES AROUND OR
IN NEUTRO= TRY DIFFERENT TUBES IN
DYNE RECE)V~ R.F. SOCKETS,
ERe 2. IMPROPER AERIAL LENGTH, 2. InspeCT,
3. RECEIVER NOT PROPER NEUTRA- 3+ CHECK FOR NEUTRALIZA-
L1ZED. TION,
l. AERIAL TOO SHORT,OR OPEN IN }. INSPECT AERIAL AND
AERJAL = GROUND C|RCUIT. GROUND SYSTEM THROUGH-
OUT. |F NECESSARY TEST
RECEIVER ON LONGER
OsciLLATIONS AERIAL,
IN Screen- 2. DeFecTive R,F, TuBes orTuUBES | 2. TRY OTHER TuBes IN R.F.
GR1D RECEIV- WITH TOO HIGH "mu" SOCKETS.
EES 3. HIGH~RESISTANCE GROUNDS TO 3¢ TRY TIGHTENING UP ALL
CHASS IS, CONNECT IONS.
4, Too HIGH LINE VOLTAGE, 4, TEST LINE VOLTAGE WITH
A,C. METER.
5. OPEN OR DISCONNECTED SCREEN 5. INSPECT AND CHECK.

GRID BY=PASS CONDENSER.

PRINTED IN UsSo/
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COMMON POWER PACK TROUBLES

TROUBLE

POSSIBLE CAUSE

TESTS

DeFECTIVE POWER TRANSFORMER.

CHECK SUSPIZIOUS W IND=
ING FOR VOLTAGE W[ITH
VOLT METER AND ALSO FOR
CONTINUITY,

2. |F TUBE FILAMENTS ALSO FAIL 2., CHECK FOR CONTINUITY,.
TO BURN, LCOK FOR DEFECTIVE
No D.C.Vot- PRIMARY WINDING {N POWER
TAGE AvAIL- TRANSFORMER OR DEFECTIVE
ABLE AT OUT A.Ce INPUT LINE,
PUT OF Pow- 3. RECTIFIER TUBE BURNED OUT,. 3. INSPECT AND INSERT NEW
ER Pack, RECTIFIER TUBE,
4, FILTER CONDENSER BROKEN 4, RECTIFIER TUBE'S PLAT=-
DOWN, ES WiLL BECDME RED HOT.
CHECK FILTER CONDENSER
FOR SHORT,
5. OPEN OR GROUNDED CHOKECOILe |5. TEST FOR CONTINUITY AND
GROUND,
le Low A,Ce LINE VOLTAGE, le CHECK LINE VOLTAGEWITH
A.C. VOLTMETER,
2. ExcessivE LoaD oN D.C.ciR= 2. CHECK CURRENT DRAIN
Low D,C, CUIT, WITH M{LLJAMMETER,
OurtpuT 3. WorRN OUT RECTIFIER TUBE, 3. TRY A NEW RECTIFIER
VoLTAGES. TUBE,
4, Excessive D.C., RES{STANCE 4, CHECK CONNECTIONS AND
IN FILTER SYSTEM, ALSO MEASURE VOLT DROP
ACROSS EACH FILTER
CHOKE.
5. SHORTED DIVIDER RESISTOR. 5. CHECK DIV IDER RESISTORS.,
Lack ofD.C. le SHORTED BY=FASS CONDENSER l. TEST VOLTAGE DIVIDER
VOLTAQGE A~ IN VOLTAGE D1V IDER, BY=PASS CONDENSERS.
crosg APOR- |2, AN OPEN VOLTAGE DiVIDER 2. CHECK DIVIDER RESISTORS
TIONoF pivip RES ISTOR. FOR CONT INUITY,
ER ONLY.
le Low LINE VOLTAGE. l. CHECk voLTAGE wiTH A.C.
A.C. HuMm,FOR WOLULAELTED
WHICH power |2¢ DEFECTIVE RECTIFIER TUBE, 2. REPLACE WITH A NEW TUBE,
PACK MAY BE |3+ SHORTED FILTER CHOKE, 3. TEST CHOKE FOR CONTIN-
RESPONSJBLE. |4, AN OPEN OR PODR FILTER CON~ DIAAZ (50 (SE12 Cisuta o)
DENSER, U<l
5. OPEN IN A VOLTAGE OiVIDER 4, CHECK CONDENSER AND TRY
BY-PASS CONDENSER OR LACK (5 AR =20
OF SUCH A CONDENSER. 5. INSPECT AND CHECK SUCH
6. LOOSE TRANSFORMER LAMINA= CONDENSERS FOR CONTINUITY
LISTEN FOR RATTLE.

TIONS.

6.
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COMMON TROUBLES IN DIRECT CURRENT RECEIVERS
(110 ot 220 Volts)

TROUBLE

POSS IBLE CAUSE

TESTS8

No Tuses
LIGHT.

2o

3e

4.

ONEﬂPR MORE TUEES"BURNED
0UT,

Power oFF AT SOCKET.

Fuse oR FUSES BLOWN,

OPEN IN SUPPLY CORD OR
FILAMENT CJRCU{Te

le In some D.C. RECEIVERS,ALL
OF THE TUSE FILAMENTS ARE
CONNECTED IN SBERIES AND IF
ONE Burns ouT,ALL wiLiLFasL
TO LIGHT. IN OTHER D.Cs RE~
CEIVERS, CERTAIN GROUPS OF
TUBES ARE CONNECTED IN SER-
JIES WHILE OTHERS ARE CONN=—
ECTED IN PARALLEL,80 THE
EFFECT OF ONE OPEN FlLA=
MENT WILL BE ACCORDINGLY.,

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

3. TRY NEW FUSE OR FUSES
(someD.C. RECEIVERS HMAVE 2
FUSES,ONE ON CHASSIS8 AND

ONE ON SUPPLY CORD).
4, TEST FOR CONTINUITYe

One OR
MORE TUBES
(BuT woT
ALL)FAILTO
LIGHT.

BurnED OUT TusE

DEFECT IN FILAMENT
CIRCUIT,

|« PossiBLE ONLY IN CASES
WHERE FILAMENTS OF SOME
TUBES ARE PARALLELED.

2. NoTe .(1) ABOVE ALSO APP-
LIES IN THIS CASE.APPLY
CONTINUITY TESTS.

Tuses LiGHT
BUT SIGNALS
ARE NOT RE~

POLARITY MAY BE REVER=-
sEDs OTHER POSSIBLE
CAUSES ARE THE SAME AS

le CHECK POLARITY OF LINE,

CEIVED. THOSE QIVEN RELATIVE TO
A.C, RECEIVERS IN THE
PRECEDING "Joe SHeeT",
UNgATI8= le WrRoNG LINE VOLTAGE.OTHER |l. TEST LINE VOLTAGE WITH A
FACTORY POSSIBLE CAUSES ARE THE 0.C. VOLTMETER.
VoLumE, S8AME AS THOSE QIVEN REL=-

ATIVE T0o A.C, RECEIVERS

IN A PRECEDING "JoB SHEeT"{

le INTERMITTENT

RECEPT ION.

2.UNSAT §SFACTORY

QuaLiTy.

3.MiICROPHON 1 8M.

4.,0sciLLATION IN NEUT~
RODYNE RECEIVERS.

5.08CciLLATION IN SCREEN
GRID RECEIVERS.

THE POSS IBLE CAUSES FOR THESE
TROUBLES ARE THE SAME AS THOSE
OUTLINEDWITH RESPECT TO THESE
SAME TROUBLES FOR A,C,RECE jV-
ERS IN A PRECEDING "JoB SHeeT",)

PRINTED IN Ue8
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TROUBLES 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 COILy ARE CLASSIFIED

AS "MagMETIC SPEAKERS.'" THE BALANCED ARMATURE TYPE SPEAKER, FOR EXAMPLE,
WOULD BE INCLUDED IN THIS GROUPe THE TERM "HIGH IMPEDANCE" 18 ALSO FRE-

QUENTLY ASSOCIATED WITH TH}S CLASS OF SPEAKERS.

CAUT|ICMNSe ALL FAULTS INDICATED BY AN IMPROPERLY OPERATING SPEAKER oo NOT
INDICATE THAT THE SPEAKER ITSELF 15 DEFECTIVE. THE FOLLOWING TASLE  AS=~
SUMES THE TROUBLE TO BE WiTHIN THE MAGNETIC SPEAKER AND NOT IN THE RE=~
CEIVER,e

" TROUBLE POSS IBLE CAUSE TESTS
l. DEFECTIVE SPEAKER. 1&2,CHECK OUTPUT OF RECEIVER WITH
A DIFFERENT SPEAKER DR HEAD-
No sounDs FROM PHONES,
SPEAKERe 2. DEFECTIVE RECEIVER.
3, OPEN OR SHORTED 3, TEST LEADS FOR CONTINUITY.
SPEAKER LEAOS.
4, OpEN SPEAKER COlLe 4. TEST COIL FOR CONTINUITY.
5. DEFECTIVE SPEAKER 5. INSPECT AND TEST COUFLING FOR
COUPLING. CONTINUITY,

1. A WEAK SPEAKERMAGNET.[l. TEST WITH A KNIFE BLADE FOR
' MAGNETIC ATTRACTION AT POLES.
Lack OF vOoL= |2. AN OPEN SPEAKER COIL. |2e TEST FOR CONTINUITY,

UMEe 3. A SHORTED SPEAKER 3, TEST FOR CONTINUITY.
COtle
4, PoOR INSULATION IN 4, INSPECT CORD,
CONNECTING CORDe
Weak, TINNY DAMAGED OR CRUSHED CONE |INSPECT AND REPLACE PAPER CONE
SOUNDS. pAPER (ESPECIALLY NEAR |[WITH A NEW ONE.
APEX) e
UD CHATTER |ARMATURE ETRIKING POLE INSPECT AND ADJUST BY CENTERING
NG SOUNDS. TIPS, , ARMATURE IN AIR GAPs
DIRT, IRON FILINGS, OR TNSPECT AND REMOVE DIRT BY FORC=

OTHER SMALL FOREIGN SUB |ING A STIFF PIECE OF PAPER BE=
RASPY SOUNDSe | STANCE LODGED IN NARROW [TWEEN ARMATURE AND POLE TIPSe
MAGNETIC GAPSe

LOOSENESS IN SOME PART INSPECT
RATTLING OF THE DRIVE SYSTEM;PROB
SOUNDS e ABLY A LOOSE DRIVE FIN

OR LCOSE CONE ATTACHMENT
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© TROUBLES & TESTING OF ELECTRODYNAMIC SPEAKERS

. TROUBLE

POSS IBLE CAUSE TESTS
le NOo SiGNAL OUTPUT FROM 182+ CHECK OUTPUT WITH ANOTHER
RECE IVER, SPEAKER OR PHONES,
2. LACKk OF EXITING VOLTAGE 2., CHECKk VOLTAGE ACROSS FIELD
FOR FIELD COfLe coiL witH D.C. VOLTMETER.
3. OPEN FIELD COIlLe. 3s TEST FIELD COIL FOR CONT | N~
"Deap® 4, SHORTED FIELD COIL, UITY.
SPEAKER. 5. OPEN VOICE COIL, 4, CHECKWITH CONTINUITY TESTER
6. DISCONNECTED VOICE COIlL. 5. TEST FOR CONTINUITY
7. DEFECTIVE SPEAKER 6. InsPecCT.
COUPL ING. 7. CHECK COUPLING,
WEAKk MAGNET{ZATION HOLD THE POINT OF A KNIFE
Weak, OF SPEAKER FIELD BLADE AGAINST THE CENTRAL
Raspy Re- | (PRoBABLY DUE TO LOW PORT ION OF THE SPEAKER CORE
PRODUCTION | EXITING VOLTAGE). PROJECTING IN APEX OF CONE
AND TEST FOR MAGNETIC ATT=
RACTION WHILE SPEAKER {8
§IN OPERATION,
le INCORRECTLY CENTERED l. INSPECT.
VOICE COlL, 2., CHECK AND TRY A DIFFERENT
2, |NCORRECT COUPLING UNIT COUPLING
DisTorRTED 80 THAT IMPEDANCES ARE
OUTPUT, NOT MATCHED.
3. IMPERFECTLY CENTERED CONE.| 3. INsSPECT,
4, DAMAGED CONE. 4, INSPECT.
5. EXCESSIVE HuM, 5. CHECK SPEAKER FOR HUM,
!]. WORN OUT RECTIFIER UNIT, !« REPLACE RECTIFIER UNIT
IF SPEAKER 18 OF THE (sPEAKER CAN BE TESTED
A.C. TYPE, FOR HUM BY SHORTING THE
Excessive | 2. Poor oPERATION oF MBW PRIMARY TERMINALS OF THE
SPEAKER POWER PACK IF SPEAKER COUPLING TRANSFORMER.ANY
HUMe t8 oF D.C, TvYPE, REMASNING HUM DOES NOT
COME FROM RECEIVER BUT
3. DEFECTIVE HUM BUCKING FROM SPEAKER CIRCUIT).
COlL, 2. InspPECT,
4, SPEAKER LEADS {NDUC- 3. InNsPECT.
TIVELY couPLED TO A.C, 4, INsPECT.
LINES,
ScrATCH DIRT OR 1RON FILINGS INSPECT AND REMOVE
ING LODGED IN AIR GAP BE=
SounDps, TWEEN FIELD CORE AND FORE|GN PART |CLESe

APEX gLEEVE OF PAPER CONE,

PRINTED IN UsBeAe
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METER READINGS AND POSSIBLE RECEIVER TROUSBLE

THE OUTLINE HERE GIVEN WILL OFFER YOU A NUMBER OF VALUABLE

I

SUGQES=

TIONS REGARDING THE MOST COMMON RECEIVER TROUBLES WHICH CORRESPOND TO THE
VARIOUS METER READINGS OBTA(INED UPON TESTING THE CIRCUITS,

METER READINGS

POSS8IBLE TROUBLES

VOLTMETER READS ZERO
WHEN CONNECTEDACROSS
THE F{|LAMENT TERM{Ne
ALS OF THE TUBESOCK=
ET.

le
2.
3.
4.
5.
6.

DISCHARGED "A" BATTERY IN BATTERY SETS,

AN OPEN OR ELSE COMPLETE SHORT IN THIS CIRCUIT,
DEFECTIVE TUBE SOCKET,

DEFECTIVE F{LAMENT CIRCUIT SW[TCH.

DEFECTIVE POWER TRANSFORMER.

PRIMARY CIRCUIT OF POWER TRANSFORMER INCOMPLETE

FILAMENT OR HEATER
VOLTAGE TOO HIGH.

2.
3

4,
5.

HIGH LINE VOLTAGE,OR WRONG CONNECTION OF LINE

VOLTAGE TAP.

HEATER OR F ILAMENT BURNED OUT,

ONE OR MORE TUBES [N SAME CIRCUIT BURNED 0UT,

THERERY DECREAS ING LOAD ON CIRCUIT.

TUBE OF WRONG TYPE FOR SOCKET,

PRIMARY WINDING OF POWER TRANSFORMER PARTJALLY
SHORTED.

PLATE VOLTAGE LACK=
ING AT ALL TUBES,

le
2.
3.
4,

15,

6e

SHORTED FILTER CONDENSER.

OPEN FILTER CHOKE.

DEFECTIVE RECTIFIER TUBE,

DEFECTIVE POWER TRANSFORMERe

PLATE CIRCUIT OF POWER TUBE GROUNDED,

OPEN IN MAIN "B" ctRCUIT FEEDING ALL OTHER
"BY ciRCUITS.

NO PLATE VOLTAGE "ON
ONE TUBE AND LOW
PLATE VOLTAGE VOlL~
TAGE ON OTHER TUBES.

le
2.
3.
4.

SHORTED BY=PASS OR COUPLING CONDENSERe
oreN R.F. CHOKE.

DEFECTIVE TUBE.

GROUNDED PLATE CIRCUIT.

5. OPEN RES)STORe
NO PLATE VOLTAGE ON le OPEN IN OUTPUT OR SPEAKER COUPLING UNIT.
POWER TUBES BUT PRE 2. OPEN IN POWER TUBE PLATE CIRCUITe
S8ENT AT OTHER TUBES.
1. DEFECTIVE RECTIFIER TUBE,
2. DEFECTIVE FILTER CONDENSER,
3. SHORTED BIAS RESISTOR BY=~PASS CONDENSER.
4, SHORTED GRIOD BJAS RESISTOR.
LOW PLATE VOLTAGE ON |5  peppeT|VE BY=-PASS CONDENSERS
(S UCLES Be LOW LINE VOLTAGE.
7. DEFECTIVE VOLTAGE DIV IDER,
8. DEFECTIVE FILTER CHOKE,

Se

DEFECT{VE POWER TRANSFORMER.

(over)




( coNT INUED)

HIGH PLATE VOLTAGE.

HIGH LINE VOLTAGE,
SHORTED FILTER CHOKE.
SHORT CIRCUITED RESISTOR.
WORN OUT TUBES PLACING INSUFFICIENT "B" LoAD u-
PON POWER 8uUPPLY. (OPEN IN "E® CIRCUIT OF POWER
STAGE WiLL INCREASE THE "B" yoLTAGE AT TUBES IN|
THE OTHER B8TAGES)..

5. EXOCESSIVE GQRID BIAS RESISTANCE IN POWER STAGE.
o Te EXCESSIVE PLATE VOLTAGE.
2. EXCESS)VE SCREEN GRID VOLTAGE.
EXCESS IVE PLATE 3. OPEN GRID CIRCUIT.
CURRENT, 4, NOT ENOUGH GRID BIAS.

GASEQUS TUBE.

LOW PLATE CURRENT
WITH NORMAL PLATE
VOLTAGE,

DEFECTIVE TUBE. )
T00 MUCH Bf{A8 RESISTANCE,
LOW FILAMENT VOLTAGE.

LOW B8CREEN GRID VOLTAQGE.

NO SCREEN QRID
VOLTAGE.

BHORTED S8CREEN=GRID BY=-PASS CONDENSER.

DEFECTIVE TUBE,.
DEFECT IVE RES1STOR.
OPEN SCREEN GRID CIRCUIT,

NO GRID BIAS.

OPEN GRID CIRCUIT,
GQROUNDED CATHODE,
GROUNDED F|!.AMENT,
S8HORTED QRID BY=PASS CONDENSER,

LOW GRID BIAS.

LOW PLATE CURRENT,

OLD TUBES,

DEFECTIVE BIAS RESISTANCE OR ONE OF INCORRECT
VALVE.

DEFECTIVE BIAS RESISTOR BY-PASS CONDENSER.

HIGH QGRID BJAS8,

' DEFECTIVE BIAS RESISTOR,.

EXCESSIVE PLATE CURRENT,.
BIAS RESISTOR OF TOO MUCH VALUE.
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o RADIO TUBE CHART -
SOCKET | MAXIMUM FILAMENT 08 SCREEN|PLATE| PLATE| CON- | \gp | FCR |POWER
N OVERALL CATHODE HEATER PLATE | sCREEN | Values to right glve| SUP- GRID |SCREEN MILLI L buc- STATED| OUT-
TYPE NAME BASE CONNEC- ’ o ILLI- [MILLI-| RESIS- AMPLI- TYPE
TIONS tengrn | TYPEm and enasetoscator | P0Y | VOLTSW| VOLTS | Syyyp ™ ap | pance | TANCE ool | POWER | pUT
» vours | aurenes | voLrs Vours | Indiated tyical use | VOLTS oHMs | MICRO- |, nroR|OUTPUT | WATTS
DIAMETER MHOS OHMS l
: ] ] ‘Anode-Grid ( # 2) 135 max. volts, 2.3 ma.
1A6 CoENTAGRID] SMALL&-PIN | FIG.28 | 433" x 15" | o B0r | 2.0 | 0.06 | 18¢ l67.3 CONVERTER 10— ii -0} 67.5 | 2.4 | 1.3 | 500000 |Oscillator Grid(# 1) Resistor, 50000 ohme.| IA6
b C_opv_ers_xon conductance, 300 micromhos,
- , : Anode Grid (%2) 135 max. volts, 3.3 ma.,
166 cPENTAGRID satLe-piN | Fic2s | 433 x 1t | o Bilur | 20 | 012 | 180 |en.s CONVERTER 180 [—mii-°} 67.5 | 2.0 | 1.5 | 750000 |OscillatorGrid( # 1) Resistor, 50000 ohms.| 1C6
» Conversion conductance, 325 micromhos,
250 | — |CLASS A AMPLIFIER | 250 | —45 60.0 800 5250 | 4.2 2500 |* 3.5
243 POWE‘?RIA(QADPEUHER MEDIUM 4-PIN FIG. 1 53" x 22" | FiLament 2.5 2.5 300 = PUSH-PULL 300 —62 Self-bias 40.0 [Power Output is for 2 tubes at| 5000 10.0 2A3
AMECIGIER 300 | —62 Fixed-bias 40.0 | stated load, plate-to-plate 3000 | 15.0
2A5 POWER MMPCIFICR | MEDIUM 6-PIN | FIG. 158 | 4117 y 1137 | HEATER 2.5 | 1.75 | 250 | 250 [CLASS A AMPLIFIER | 250 | —16.5 250 6.5 |34.0 | 100000 2200 220 7600 3.0
FENTODE i6 1 al I 2A5
246 [\ RSse | swaseew [ rons | a7 x 14" | wearmn | 25 | e | a0 | — |05 [ asox | - o] — | — [ oa Guinpo e~ 00| 2
: _ Anode Grid ( # 2) 200 max. volts, 4.0 ma.
2A7 L EENTAGRIDN SMALL 7-PIN | FIG.20 | 433" x 1%" | wmeater | 2.5 | 0.8 | 250 | 100 CONVERTER 250 { 3:001 100 | 2.2 | 3.5 | 360000 |Oscillator Grid( ¥ 1) Resistor, 30000 ohm 247
min. Conversion conductance, $20 micromhos.
PENTODE INIT A5 | 100 | — 3.0 100 1.7 5.8 | 300000 950 285
DUPLEX-DIODE 17w o v ‘ : 250 | — 3.0 125 2.3 9.0 | 650000 1125 730 | =0 =
2B7 FENTODE SMALL 7-PIN FIG. 21 437" x 1% HEATER 2.5 0.8 259 125 PENTODE UNIT A3 2B7
A-F AMPLIFIER 2500 — 4.5 50 — 0.65 - -_—— —_ —_—
6A4 POWER AMPLIFIER TG 7 100 | - 6.5 100 1.6 9.0 83250 1200 100 | 11600 0.31 A
also LA FENTODE MEDIUM &-PIN | FIG. 6 415" x 1R" | FILaMENT | 6.3 [ 0.3 | 189 | 180 | CLASS A AMPLIFIER 180 | —12.0 | 180 | 3.9 |22.0 | 45500 2200 100 | 8000 | 1.40 ,,2.,24
: N Anode Grid ( % 2) 200 max. volts, 4.0 ma,
6A7 CHENTAGRID SMALL7-PIN | FIG.20 | 43" x 1%" | Meater | 6.3 | 0.3 | 250 | 100 CONVERTER 250 {— g Jf 100 [ 2.2 | 3.5 | 360000 |Oscillator Grid(# 1) Resistor, 50000 ohms| BA7
minc Conversion conductance, 520 micromhos |
P%NgORAEPHT:_{'ERAS 100 [ — 3.0 100 1.7 5.8 | 300000 950 285
DUPLEX-DIODE 9.0 0.0 -F A 250 | — 3.0 125 2.3 9.0 | 650000 1125 730
6B7 PENTODE SMALL 7-PIN FIG, 21 4317 x 1% HEATER 6.3 0.3 250 125 PENTODE UNIT A5 T 6B7
AF AMPLIFIER 250k — 4.5 50 | — | 0.65 —_— —_—
SCREEN GRID exceeds exceeds
TRIPLE-GRID % 250 - 3.0 100 0.5 2.0 1225
6C6 DETECTOR SMAL". 8-PIN FIG. 11 41" x 18" | HEATER 6.3 | 0.3 250 | 100 REIAMECIEIER 125 megs m1S001 6C6
AMPLIFIER BIAS DETECTOR 250 —1.95 50 Cathode current Plate coupling resistor 250000 ohms.
“ . 0.65.ma. Grid coupling resistor 250000 ohms, **
— 3.0
TRIPLE-GRID ) B SREENGRID | 559 | [ min, || 100 | 2.0 | 8.2 | 800000 1600 | 1280 | — | ___
6D6 SU';';?;,C?F'ESN SMALL 8-PIN FIG. 11 " x 1% HEATER 6.3 0.3 250 100 i | 606
L SUPERHETERODYNE| 250 —10.0 100 _— | — Oscillator peak volts=7.0.
©Grids #3 and #5 are screen, Grid %4 is signal-input control-grid. Applied through plate coupling resistor of 200000 ohms. **For grid of following tube.
g g
% Applied through plate coupling resistor of 250000 ohms.
TRIODE UNIT AS - b I
100 | — AMPLIFIER 100 g.g 3.5 17800 450 8 —_— —
6F7 MRICDE: SMALL 7-PIN FIG. 27 43" x 14" | HEATER 6.3 0.3 250 | 100 | PENTODE UNITAS | 350 { e } 100 1.5 6.5 | 850000 1100 900 — | — | &7
250 100 { PENTODE UNIT AS Oscillator peak volts = 7a0.
MIXER 250 —1o0.0 100 0.6 2.8 Conversion conductance = 300 micromhos.
DETECTOR v D-C — GRID LEAK Grid Return to
'00-A TRIOOE MEDIUM 4-PIN FIG. 1 437 x 1 FliLameny | S-0 | 0.25 45 DETECTOR 45 (—) Filament 1.5 30000 666 20 '00-A
DETECTOR% v B n-c 9 [ =a4s] __ [ ___ 2.5 11000 725 8.0
0l-A AMPUIFIER MEDIUM 4-PIN | FIG. 1 SR x W7 | pament | 5.0 0.25 | 135 | — | cLass A AMPLIRIER 135 | — 9.0 3.0 | 10000 800 | 8.0 01-A
POWER AMPLIFIER ” v . 350 | —31.0 16.0 5150 1550 8.0 11000 0.9
10 TRIODE MEDIUM 4-PIN | FIG.1 | 53" x 205" | FILAMENT | 7.5 | 1.25 | 425 CLASS A AMPLIFIER | 435 | —39.0 18.0 5000 1600 | 8.0 | 10700 | 1.6 10
1 DETECTORA WD 4-PIN FIG. 12 44" x 1% D-C 9 | — 4.5 2.5 15500 425 6.6 I
12 AMBLIEIER MEDIUM 4-PIN |  FIG. | 4537 x 157 | FILAMENT | 1.1 | 0.25 | 135 | — | CLASSAAMPLIFIER| 30 | — 0o > 3.0 15000 440 | 6.6 12
TY¥/IN-TRIODE v ’ D-C 135 0 Power output value is for one tube 10000 2.1
19 AMPLIFIER SMALL &-PIN Fla. 25 4% x 175 FILAMENT 2.0 0.26 135 — | CLASS B AMPLIFIER 135 - 3.0 at stated load, plate-to-plate. 10000 1.9 19
, POWER AMPLIFIER v v D-C 90 | —16.5 : 3.0 8000 415 3.3 9500 | 0.045
20 TRIODE SMALL 4-PIN | FIG. 1 4" x 156" | pameny [ 3.3 | 0.132] 135 | — | ciassaawpumer| (90 -22.5 6.5 6300 525 | 3.3 6500 | o0.110 | 29
R-F_AMPLIFIER y v D-C SCREEN GRID 135 | — 1.5 45 0.6* | 1.7 | 725000 375 270
22 ETHODE MEDWM &PIN| PG4 | Sfs” x 1RY | peament | 3.3 | 0.132) 135 | 67.5 | RFAuRER | 1 | - 1.5 | e7.s | 1.3* | 3.7 | 325000 500 | 160 - 22
%RAE&NPL?F"(I'ER 180 | — 3.0 90 L7381 4.0 [ 400000 1000 400
. - 250 | — 3.0 90 | “1.7 4.0 | 600000 1050 630
. R-F AMPLIFIER » 4 . . b 90
24-A TETRODE MEDIUM 5-PIN A% 0 s x 1 HEATER 2.5 Hozd 223 BIAS DETECTOR 2500l 5.0 70 to Plate current to be adjusted to 0.1 milliampere 24-A
approx. 45 with no signal.
AMPLIFIER v v _ 9 | -~ 7.0 2.9 8900 935 8.3
26 TRIODE MEDIUM 4-PIN|  Fla.1 | 41} x 147 | FILAMENT | 1.5| 1.05 | 180 CLASS A AMPLIFIER | yg5 | 1415 : 6.2 7300 1150 | 8.3 — | — | 2
DETECTORK | s g EATER TN T || Py RCEASSTATAMECIFIER ;gg ot ‘;:; gggg 13(7)2 5.0
27 AMPLIFIER MEDIUM BPIN|  FiG.8 | 41" x 1y H ! : b o1as berecror | 250 |1 —39-01 Plate current to be adjusted to 0.2 miliampere 27
S h |approx. | with no signal.
7 0 | - 4.5 235 11000 850 9.3
DETECTORA
30 AMPLIFIER SMALL 4PN | Fa 1 | 4} x®t | o D] 2.0 o006 | 180 | — | ciassaampumier| 135 | — 90| —— | — | 35| 10300 900 | 9.3 | — | —— 30
TRIO| 180 | —13.5 3.1 10300 900 9.3
Y 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.
POWER AMPLIFIER v v D-C 135 | —22.8 | __ 8.0 4100 925 3.8 7000 | 0,185
31 TRIODE SMALL 4-PIN | FIG. 1 4" x 1% puament| 2.0| 0.3 | 180 | — | cuassaampLipier| 138 —30.0 12.3 3600 1050 | 3.8 5700 | 0.375 3l
RSCFREEFI:L(IZ;(lIwD 135 [ — 3.0 &7.5 0.4v [ 1.7 [ 950000 640 610
-F AMPLIFIER 180 | — 3.0 67.5 0.4 1.7 | 1200000 650 780
R-F_AMPLIFIER ” v D-C Rk : 67.
32 TETRODE MEDIUMIL.PIN Fia. 4 587 x 1} FILAMENT 2.0 0200 180 S BIAS DETECTOR - 6.0 . Plate current to be adjusted to 0.2 milliampere 32
1809, 67.5 ; :
pprox. with no signal.
33 POW;ENATMOS'E'F'ER MEDIUM 5-PIN FIG. 8 447 x 113" r|an}|czur 2.0] 0.26 | 180 | 180 | CLASS A AMPLIFIER| 180 —18.0 180 5.0 | 22.0 55000 1700 90 6600 1.4 33
SUFER-CONTROL -
v v D-¢ SCREEN GRID 135 | {— 3.0]] 67.5 1.0 2.8 | 600000 600 360 o
34 R oentobe " | MEDIWMAPING - Fig.aA | 5T x 13T pament| 2.0 0.06 | 180 | 67.5 | JSREEN GRID 180 { min, } 67.5 1.0 2.8 | 1000000 620 | 620 = 34
SUFER-CONTROL " ” SCREEN CRID 180 | f— 3.0 90 2.5* | 6.3 | 300000 1020 305
36 R-EAMPLIFIER | MEDIUM B-PIN|  FIG.8 | 55" x 11} MEATER [ 2.5| 1.75 | 275| 90 | REAMPLIFIER | 250 { min. } 9 | 2.5*| 6.5 | 400000/ 1050 | 420 | — | —— [ 35
: 100 | — 1.5 55 | — 1.8 | 550000 850 470
. . SREEN CRID 180 | — 3.0 90 | — 3.1 | 500000 1050 525 _— —
86 HEAMPLIEIER SMALL 5-PIN FIG. 9 413" x 184" | wEeaTER 63| 0.3 | 250 o0 250 | — 3.0 90 | 1.7*| 3.2 j 550000/ 1080 | 595 36
BIAS DETECTOR 100®] — 5.0 55 —_ Plate current to be adjusted to 0.1 milliampere
2508| -~ 8.0 90 with no signal,
90 [ — 6.0 2.5 11500 800 9.2
DEYECTORw CLASS A AMPLIFIER| 180 | —13.5| —— | —— 4.3 10200 900 9.2 _— —
37 AMPLIFIER SMALL 3-PIN FIG. 8 417 x 18" HEATER 6.3 0.3 250 — 250 —18.0 7.5 8400 1100 9.2 37
TRIODE BIAS DETECTOR 90 —10.0 Plate current to be adjusted to 0.2 milliampere
250 —28.0 with no signal.
100 | — 9.0 100 1.2 7.0 | 140000 875 120 15300 0.27
38 POWER AMPLIFIER | g1 6.pin FiG. oA | 413" x 18" | HEATER 6.3 0.3 250 | 250 | CLASS A AMPLIFIER| 180 | —18.0 180 2.4 | 14.0 | 115000 1050 120 11500 1.00 38
250 | —25.0 250 3.8 | 22.0 | 100000 1200 120 10000 2.50
90 90 1.6 5.6 | 375000 960 360
SUPER-CONTROL REEN GRID - 3.0 —_— | —
39-44 R-I' AMPLIFIER SMALL 5-PIN FIG.0A | 411" x 14" HEATER 6.3 0.3 250 90 SC 180 { s } 90 1.4 5.8 | 750000 1000 750 39-44
PENTODE H T REAMPLIFIER | 950 | | min, 90 1.4 | 5.8 | 1000000| 1050 | 1050

tFor Grid-leak Detection—plate volts 45, grid return to + filament or to cathode.

Either A.C.orD.C

. may be used on filament or heater, except as specifically noted. For use

® Applied through plate cou
WApplied through plate cou,

pling resistor of 250000 ohms or 500-henry choke shunted by 0.25 megohm resistor,
pling resistor of 100000 ohms,

of D. C. on A-C filament types, decrease stated grid volts by 14 (approx.) of filament voltage. *Maximum.
VOLTAGE v 135x| — 1.5 0.2 | 150000 200 30
40 AMPLIFIER MEDIUM 4-PIN FIG. 1 a4 87 T 5.0[ 0.25 [ 180 | — |CLASSAAMPLIFIER| j27%) ~ 0| — | — 0.2 | 150000 200 30 == ||/l s 40
100 [ — 7.0 100 1.6 9.0 | 103500 1450 150 12000 0.33
4l POWER AMPLIFIER | smaALL s-PIN FIG. 158 | 41" x 1%" | HEATER 6.3] 0.4 250 | 250 | CLASS A AMPLIFIER | 180 | —13.5 1B0 3.0 |18.5 81000 1850 150 9000 1.50 41
RENTO 250 | ~18.0 250 5.5 |32.0 68000 2200 150 7600 3.40
42 PowggNAYl\gg-EIFIER MEDIUM 6-PIN | FIG. 15A | 4117 x 113" HEATER 6.3 0.7 250 | 250 |CLASS A AMPLIFIER | 250 | —16.5 2350 6.5 [34.0 |100000 2200 220 7000 3.00 42
FOWER AMPLIFIER v 5 G 95 | —15.0 95 4.0 [20.0 45000 2000 90 4500 0.90
43 PENTODE MEDIUM 6-PIN | FIG. 154 | 4}}" x 11} HEATER | 25.0] 0.3 | 135 | 135 |CLASSAAMPLIRIER | 30 | Too0 | L33 | 70 34.0 | 3r000 | 2300 80 4000 | 2000 | 43
180 | —31.5 180 31.0 1650 2125 3.5 2700 0.82
45 POWER AMPLIFIER | \ieniym 4-PIN FIG. 1 41} x 113" | Fiameny 2.5 1.5 275 —— | CLASS A AMPLIFIER | 250 —50.0 250 == 34.0 1610 2175 3.5 3900 1.60 45
RIODE 275 | —56.0 275 36.0 1700 2050 3.5 4600 2.00
250 —— | CLASS A AMPLIFIER O] . 250 —33.0 — e 22.0 2380 2350 5.6 6409 1.25
DUAL-GRID MEDIUM 5-PIN FIG. 7 587y 213‘ v FILAMENT 2.5 1.75 300 0 Power output values are for 2 tubes 5200 16.0 46
46 | power AMPLIFIER ¢ 400 | — |CLASSBAMPLIFIER 3| 7o, 0 ) at indicated plate-to-plate load. 5800 | 20.0

-

CONT INUED ON

OTHER S )IDE




DIMENSIONS RATING a-c |MUTUAL yor g | LOAD
SOCKET | MAXIMUM FILAWENT OB USE |PLATE SCREEN|PLATE | pLATE | CON- | age | FOR [POWER
TYPE NAME BASE CONNEC- | OVERALL | CATHODE | "Tpirey PLATE | scagen |Values ®o caht ove| SUP- | GRID |SCREEN w1y “tuiry). | gesis | OUC- [ ampui. [STATEDS OUT= | rypp
TYPE® o charetaristica for | PLY | VOLTS m| VOLTS TANCE POWER | PUT
TIONS LENGTH and characteristics for AMP. | AMP. | TANCE FICATION
X o |l e ‘:‘n“.’; ‘:‘t’; Indicated typical use | VOLTS OHMS MICRO- FACTOR OUTPUT | WATTS
e il it MHOS OHMS
. 47 | POWER AMPLIFIER Imepium sPIN [ FIG 6 | 53" x 275" | FILAMENT | 2.5 1.75 | 250 | 250 |CLASSAAMPUFIER| 25¢ | —16.5 | 250 | 6.0 |[31.0 | 60000 | 2500 | 150 7000 | 2.7 47
POWER AMPLIFIER an o D-C 2 96 —19.0 96 9.0 52.0 — 3800 — 1500 2.0
48 TETRODE MEDIUM 6-PIN | FIG. 15 | 55" x 24g HEATER | 30.0| 0.4 | 125 | 100 |CLASSAAMPLIFIER| 155 | _55.0 | 100 | 9.5 [56.0 | —— | 3900 = 1500 | 2.5 48
DUAL-GRID Y D-C 135 —— | CLASS A AMPLIFIERO 135 —20.0 — S 6.0 4175 1125 4.7 11000 0.17 0
49 ¢ MEDIUM 6-PIN-|  FIG. 7 43” x 112 FILAMENT 2.0 0.12 Power cutput values are for 2 tubes 4
POWER AMPLIFIER 180 { — |CLASSBAMPLIFIER ¢ 180 0 at indicated plate-to-plate load. 12000 3.5
306 —54.0 35.0 2000 1900 3.8 4600 1.6
50 | POWERAMFLIFIER | mepium a-piN | FIG. 1 61" x 234" | FwAmENT | 7.5| 1.25 | 450 | — |CLASSA AMPLIFIER | 400 | —70.0 | — | —— |355.0 1800 | 2100 | 3.8 3670 | 3.4 50
450 —84.0 55.0 1800 2100 3.8 4350 4.6
TWIN-TRIODE » » 250 [} [ _ Power output value is for one tube 8000 8.0
53 AMPLIFIER v |MEDIUM 7-PIN# | FiG.2e 1 4" x 11 HEATER 2.5| 2.0 | 300 | — [CLASSBAMPLIFIER | 3,4 0 ) at stated load, plate-to-plate. 10000 | 10.0 53
DUFLEXIDICDE Y g . TRIODE UNIT AS 135 —-10.5 3.7 11000 750 8.3 25000 0.075
5 H SMALL 8-PIN FIG. 13 4317 x 1% HEATER . 1.0 250 — X 180 -13.5 — — 6.0 8500 975 8.3 20000 0.160 55
5 TRIODE B 18 CLASS A AMPLIFIER | 95 | _ 20,0 : 8.0 7500 | 1100 | 8.3 | 20000 | 0.350
1 CLASS A AMPLIFIER 250 —13.5 — — 5.0 9500 1450 13.8
SUPER-TRIODE
56 AMPLIFIER SMALL 5-PiN FIG. 8 41" x 1% HEATER 2.5] 1.0 250 | — ~20.0 Plate carrent to be adjusted to 0.2 milliampere 56
DETECTOR# LIS EARTEaER 250 {approx.} - | with no signal.
SCREEN GRID exceeds exceeds
TOecTon FIG. 1 G | bearen 25| 1.0 | 250 | 100 pRFAMPUFIER 20 | =30 190 | 035 | 29 h.5meg | 1225 { 1300 | I 57
57 25;{?;1%2 SMALL 6-PiN . 3" x 1% e . S AR 250 — 1.0% 50 Cathode current Plate coupling resistor 250000 ohms.
. 0.65 ma. Grid coupling resistor 250000 chms**
*For Grid-leak Detection—plate volts 45, grid return to + filament or to cathode aGrid next to plate tied to plate, ¢ Two grids tied together. **For grid of following tube.
# Requires different socket from small 7-pin. x Applied through plate coupling resistor of 250000 chms.
) SCREEN GRID - 3.0
j 250 { : } 100 2.0 8.2 800000 l 1600 l 1280 I — ] —_—
58 sJPer:Lchﬁ%%L SMALL 6-PIN FIG. 11 413" x 1%" | HeaTeR 2.5 1.0 250 | 100 R i:’:‘;—'mﬂ min. =
AMPLIFIEI SUPERHETERODYNE | 250 —10.0 100 — — Oscillator peak volts = 7.0.
_ 250 | — |cad RiobESem | 250 [ —28.0 | — | — | 26.0 2300 | 2600 | 6.0 5000 | 1.25
am
59 | ponikLEGRID o ImEDium 7pine [ P18 | 537 x 2" | HEATER 2.5| 2.0 | 250 | 250 |ciASs fAMMLIMER | 250 | —18.0 | 250 | 9.0 |35.0 | 40000 | 2500 | 100 6000 | 3.00 59
400 _ AS TRIODE w 300 [} Power output values are for 2 tubes 4600 15.0
CLASS B AMPLIFIER | 400 0 at indicated plate-to-plate load. 6000 20.0
POWER AMPLIFIER ” I3 _ 90 -19.0 10.0 2170 1400 3.0 3000 0.125 N
71-A | POWERIObe meolum ¢-PIN | FIG.1 | 4H" x 1" | Fament | 5.0| 0.25 | 180 CLASS A AMPLIFIER | 180 | —43.0 2000 | 1750 | 1700 | 3l0 | 4s00 | o790| 7I-A
75 (DUPLEXDIODE | smawL s-pin | FIG.13 | 4}}" x 15" | HEATER 6.3 0.3 | 250 | — | CRIODEINTAS | 250%] —1.35{ — | — | 0.4 —— | Gain per stage = 50-60 75
SUPER-TRIODE Y CLASS A AMPLIFIER| 250 | —13.5 | —— | —— 5.0 9500 1350 | 13.8 | I
’ AMPLIFIER SMALL 5-PIN FIG. 8 41" x 1 HEATER 6.3| 0.3 250 | — Plate current to be adjusted to 0.2 milliampere 76
7 DETECTOR% ) ‘ s BIAS DETECTOR | 250 | —20.0 | — | —— | with no Sgnal,
PECFRE&NPL(I:PEI]ER ;00 - 1.5 60 0.4 1.7 650000 1100 715 I
TRIPLE-GRID o o - 50 ~ 3.0 100 0.5, 2.3 |1500000 1250 1500
77 Rnﬁliﬁ!lgg SMALL €-PIN FIG. 11 44" x 1% HEATER G 03 250 100 BIAS DETECTOR o = 1LE 50 Cathode current Plate coupling resistor 250000 ohms. Ly
N 0.65 ma. Grid cbupling resistor 250000 chms**
90 90 1.3 5.4 315000 1275 400
TRIPLE-GRID SCREEN GRID 180 - 3.0 75 1.0 4.0 [1000000 1100 1100
78 | SUPERCONTROL | SMALL&PIN | FIG. 11 | 43" x 185" | weteR | 6.3| 0.3 | 250 | 125 | REAMPLIFIER | 250 G}l e | 39 | 30 ['Soe0 | 14s6 | Hes | — | —| 78
250 125 2.6. 10.5 600000 1650 990
IN-TRIODE g ” ¥ 180 0 Power output value is for one tube 7000 5.5
79 TXIMNPEWIER SMALL &-PIN F1G. 19 ﬂ_} x 1193' HEATER 6.3 0.6 250 | oA FEIEIER 250 0 at stated load, plate-to-plate. 14000 8.0 79
e — TRIODE UNIT AS 135 —10.5 3.7 11(5)00 75(5) 8.3 25000 0.075
UPLEX- L4 L . .3 250 -— 180 -13.5 —— —— 6.0 8500 97 8.3 20000 0.160
SMALL 8-PiN FiG. 13 4 x 1 HEATER 6.3 0 85
L TRIODE B 7s . CLASS A AMPLIFIER } 250 | —20.0 8.0 7500 | 1100 | 8.3 | 20000 | 0.350
160 —20.0 17.0 3300 1425 4,7 7000 0.300
A TRIDEY | 180 | —22.5 | — | — 20.0 3000 1550 | 4.7 6500 | 0.400
250 —31.0 32.0 2600 1800 4.7 5500 0.900
TRIPLE-GRID » 13 100 —10.0 100 1.6 9.5 104000 1200 125 10700 0.33
89 POWER AMPLIFIER | SMALL &-PIN FIG. 14 43" x 1% HEATER 6.3 0.4 250 | 250 c/SPENTODE RS | 180 | —18.0 180 30 |20.0 80000 1550 125 8000 1.50 89
250 —~25.0 250 5.5 32.0 70000 1800 125 6750 3.40
AS TRIODE @ 180 0 Power output values are for 2 tubes 13600 2.50
CUSS B AMPUFlER at indicated plate-to-plate load. 9400 3.50
0 DETECTORX ¥ 4 14.” V-’99
x_,gg AMPLIFIER Saatb anus | B2y 23. . 12' ular | 23] oos3| oo | — |cssamwpurer| oo | - as | — | — | 2.5 | 1ss00 | 425 | 66 | — | —— X-'99
DETECTORA v v D-C 90 - 4.5 5.0 5400 1575 8.5
112-A AMPLIFIER MEDIUM 4-PIN | FIG. 1 " x 14 FILAMENT | 50| 0.25 | 180 | — |CLASSAAMPLIFIER { j00 | _,3'5 | — | — 7.7 4700 1800 35 —_— —— | li2-A
S “~kFor Grid-leak Detection—plate volts 45, grid return to + flament or to cathode. -t "®Crid %1 is contral grid. ~ Grid #2 is screen,  Grid #73 tied to cathode.
mEither A. C. or D. C. may be used on ﬁl t or heater, ifically noted. For use 9Grid %1 is control grid. Grids #2 and #3 tied to plate. x Applied through plate coupling resistor of 250000 ohms.
of D. C. on A-C filament types, decrease stated grid voltl by A (approx ) of filament voltage. @ Grids #1 and # 2 connected together. Grid #3 tied to plate,  **For grid of following tube.
# Requires different socket from amall 7-pin.
RECTIFIERS
FULL-WAVE » » Maximum A-C Voltage per Plate... 500 Volts, RMS
523 RECTIFIER MEDIUMECRIN ElG)2 s x 2 FILAMENT 5.0 3.0 _ _ Maximum D-C Output Current .250 Milliamperes 523
. HALF-WAVE N 14 v Maximum A-C Plate Voltage .. 250 Volts, RMS
1223 RECTIFIER SMALL 4-PIN FiG. 22 4} x 1'1,3' HEATER 12.6 0.3 — — Maximum D-C Output Current._ . 60 Milliamperes 1223
RECTIFIER- 13 » _ _ Maximum A-C Voltage per Plate.._ 125 Volts, RMS
2515 DOUBLER AL G LAh 47 x 14 HEATER 25.0 0.3 Maximum D-C OQutput Current. .100 Milliamperes 2525
HALF-WAVE v v Maximum A-C Plate Voltage... 350 Volts, RMS o
1-v° RECTIFIER SMALL4-PIN | FlG.22 |4} x 1y HEATER 63| 03 | — | — Maximum D-C Output Current._.___ . 50 Milliamperes 1-v
FULL-WAVE v v _ | A-C Voltage per Plate (Voits RMS).. 350 400 550 The 550 volt rating applies to filter circuits having an
80 RECTIFIER MEDIUM 4-PIN . 2 4H &3 1H FILAMENT 5.0 2.0 D.C Output Current (Maximum MA.) 125 110 13§ input choke of at least 20 henries. 80
ALF-WAVE ' Maxlmum A-C Plate Voltage. 700 Volts, RMS q
) 81 REcTIFiER [T G [ e 61" x 27" | Fament | 7.5 | 125 | — | — D-C Qutput Current 85 Milli = 81
FULL-WAVE ¥ Maximum A-C Voltage per Plate._..500 Volts, RMS Maximum Peak Inverse Voltage.__1400 Volts
82 RECTIFIER > L[ AT AhES 47 x 1H FILAMENT 2.5 3.0 _ _ Maximum D-C OQutput Current........125 Milliamperes Maximum Peak Plate Current....... 400 Milliamperes 82
FULL-WAVE » 13 » Maximum A-C Voltage per Plate._..500 Volts, RMS Maximum Peak Inverse Voltage.._.1400 Volts
83 RECTIFIER MEDIUMICRIN S [IEIG2 53" x 246" | mament | S.0| 30 | — | — Maximum D-C Output Current.......250 Milliamperes  Maximum Peak Plate Current......... 800 Milliamperes 83
FULL-WAVE 13 Maximum A-C Voltage per Plate._____ ..350 Volts, RMS 84
- RECTIFIER SMALL&-PIN | Fla.23 | 4}" x 1" ) HeatER | 63| 0.5 | — | — Maximum D-C Output Current.__. 50 Milliamperes alro 62¢

» Mercury Vapor Type. ° Interchangeable with Type 1.

TUBE SYMBOLS AND BOTTOM VIEWS OF SOCKET CONNECTIONS

PLME SCRt[N
(2)=--

L = GRID-METAL TOP CAP

. FIG.4A

bcﬂlb METAL TOP CAP

FIG.9 FI1G.9A

Lcmo -METAL TOP CAP

FIG.11

bcﬂlo -METAL TOP CAP

FIG.13

loGRID Nel-METAL TOP CAP

{ FIG. 14

4GRID N24-METAL TOP CAP

F1G.19 FIG.20 FIG.ZI

FIG.15A

CATHODE

e

‘/GRID Nea-METAL TOP CAP ‘PENTOOE GRID=METAL TOP CAP

F1G.25 FI1G. 28 FIG.27

FI1G.23

Printed in U. S. A,
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METAL TUBE CHARACTERISTICS

l. - 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 THE 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.
|
| oty Man M| Grid) gy ey | pryge | Mute || gy | O Equiv. | No. of
TUBE TYPE PLASG. V. | My [ Ma. Resis. ual Factor | Load Put Typea | Pins Funetion
V. | V. [Neg. Cond. Wattsd
V.| A
6A8 RK ... ... ... ....| 6.3 0.3 250 100 3.0 4.0[14 6AT 8 |Pent. Converter
6A8 A 6.3| 0.3 230| 100 3.0j 2.6/12.8 GAT 8 [Pent. Converter
GA8 TNS.. .| 6.3 0.3 250/ 100| 3.0 3.5| . GAT7 7 |Pent. Converter
6C5 RATNK 6.3 0.3| 250 ... .| 8.0{ 8.0| . 76 6 | Trinde Amply.
6D3 RATNKS.. | 6.3] 0.7 275 .. ...[40 [31 .. 1.4 45 6 |Triode Amp., Class A
6D5 NKA. 6.3( 0.7| 300] ....[50 {23 [ (R e | ] 5,300 5.0 45 6 | Triode Amp., Class AB
6I's RKS 8.3, 0.7 250| 250[16.5|34 - 100M 7.000| 3.0 42 7 [Pentode Output, Class A
8F6 T4 8.31 0.7 250| 250/16.5|34 140.5 100M 7.000| 3.0 42 7 |Pentode Output, Class A
6F6 KS $.31 0.7 250| ... (20.0(31 (31 2.600 4.0D0] .85 42 7 |Triode Ontput, Class A
6F6 K 6.3 0.7 250! 250/26.0(17 [19.5] . . 10.000| 19.0 42 7 [Pentode Ontput, Class AR
6F8 K . 6.3 0.7| 350( ... .[38.0[22.5 . .| 6,000 18.0 42 7 |Tricde Output, Class AB
6H6 RATNK .| 6.3] 0.3| 100 Direct Current 2 Ma. (max.) none 7 |Ducdiode Detector
6J7 RTKANS........ .| 6.3] 0.3] 230 100| 3.0 2.0| 2.5[1.5 meg. +{ 1,2251,500+4| ... .| ... 6C6 7 |Peutode Det.-Anmip.(Non-var. Mu.)
6ik7 RTANKS. .. ......| 6.3/ 0.3 250{ 100} 3.0 7.0| 8.7 8O0M 1,450|1.160 | ... 6D6 7 (Var. Mu. Amplifier
6L7 KNKS | 6.3} 0.3] 250] 150 6.0 3.5i . .|2.0 meg. 4 325 .. . . B none 7 |Pentagrid Mixer-Amplifier
8L7-G A . 6.3} 0.3] 250] 100| 3.0| 5.3| . 800M 1,100 . ... - none 7 |Pentagrid Mixer-Amplifier
5Z4 RKNTS.. 5.0 2.00 400 . [... | 125 [, 6 woll mme ||os . .| BZ3 5 |Full-wave—H.-V. Amplifier
0 Max
A3MG T [25.0) 0.8} 135] 135[20 |34 |41 | 35.000 | 2,300 80 | 4.000 2.0 43 7. {AC-DC Power Amp. Pentode
] | 6.8] 0.3} 250] 7|26 0.0 0.9] 66.000 | 1.500] 100 | . . | .. Tnonel 5 |High-Mu. Triode
5.00 0.3 125 100(. |l o L | eszs 7 |Full-Wave Reetifier
V. total drop: 0.3-A.; reve| e | none | 4 [Ballast tube
50B2-MG T... V. total drop; 0.3-A.; everere oo | momE 4 |Ballaat tube
(OoVER) .




bJ

R = RCA AND RAYTHEON; K = KEN-RAD; A = ArRcTurus; T = Triap; N = Na-
TIONAL UNION; S = SYLVANIA, THESE LETTERS APPEARING AFTER THE TUBE 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 1S "MG", MEANING  METAL=-GLASS.
WHERE MANUFACTURERS DIFFER SOMEWMAT IN THEIR TUBE CHARACTERISTICS,  THE
TUBE IS LISTED TWICE, AS 1S THE CASE WiTH THE GA8. THE Power Tuees, 6D5
AND 6F6 APPEAR MORE THAN ONCE BECAUSE THEY ARE USED UNDER DIFFERENT OPER
ATING CONDITIONS. THE 6H6 1S EQUIVALENT TO THE TWO DIODES OF A [5,WHILE
THE GF5 RESEMBLES THE TRIODE SECTION OF A 75. THE TRiIAD 50A2-MG AND
50B2-MG ARE BALLAST TUBES, BOTH HAVING A VOLTAGE DROP OF 50, THE FORMER
FOR USE WITH ONE TyPe No.4O PILOT LAMP AND THE LATTER FOR USE WITH  TwoO.
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 Fisc.2.

7. - THE BASE CONNECTIONS FOR THE REMAINING SPECIAL TUBES APPEAR-
ING IN THE TABLE ARE ILLUSTRATED IN F16.3. IN BOTH FiGS. 2 AND 3  BASE
PRONG #! 1S GROUNDED IN ALL CASES=IN THIS MANNER GROUNDING THE METAL
SHELL OF THE TUBE.

Cap ’ (Bottom View Of Base)
Connection

6365

H i ® Sk
Qquioe 1 t

L
6AS8 6C5 & 6D5 50 A2-MGT
(Bottam View Of Base)

50B2-MGT

L] * 1
6H6 6J7 & 6K7 6L7
Fig. 2 Fig. 3
Standard Metal Tube Bases Metal-Glass Octal-Base

Tube Comnections

PRINTED IN U.S.A.
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CONTINUITY TESTS

THE PURPOSE OF THIS JOB SHEET 1S TO DESCRIBE SIMPLE BUT ACCURATEME=-
THODS FOR CHECKING THE CONTINUITY OF WINDINGS AND CIRCUITS, A8 WELLAS THE
METHOD OF TESTING RESISTORS AND CONDENSERS W)TH THE AID OF THE MOST [|NEX-
PENSIVE EQUIPMENT, LATER JOB SHEETS DESCRIBE MORE ELABORATE TESTS OF THIS
NATURE,

CHECKING A WINDING

l. = To DETERMINE WHETHER OR NOT A WINDING SUCH AS USED IN AN A,F,
TRANSFORMER, R.F. TRANSFORMER, CHOKE ETC. 1S COMPLETE OR NOT PROCEED AS
ILLUSTRATED IN FiG. |, THAT IS, CONNECT A 43 voLT "C" BATTERY IN  SERIES
WITH A PAIR OF TEST LEADS AND A D.C. VOLTMETER HAVING A RANGE OF O~10
VOLTS,

2. = TOUCH THE TWO TEST POINTS TO THE TWO TERMINALS ACROSS WHICH THE
WINDING UNDER TEST I8 CONNECTED., |F THE WINDING IN QUESTION IS OPEN -CIR=
CUITED AS INDICATED IN Fia, |, THEN THE VOLTMETER WILL OFFER A ZERO READ-
'NG.

3¢ = SHOULD THE WINDING UNDER TEST BE INTACT OR COMPLETE, THEN THE
VOLTMETER WILL OFFER A READING WHICH IS APPROXIMATELY EQUAL YO THE VOLTAGE

OF THE BATTERY BEJING USED. THE EXACT READING WILL DEPEND UPON THE RESI18—
TANCE OF THE WINDING THROUGH WHICH THE TEST 18 BEING MADEs

CHECKING A CONDENSER

)o= THE METHOD D.C. V°‘tme’t°r/ @‘;23?397 S\ﬁf\ﬁi;"’
OF CHECKING A CONDEN=~ o\ £ ) (
SER 80 AS TO DETER- + R{/‘ ) Test Point
MINE WHETHER IT I8 - L /X L
sHORTED ( "BURNED OUTM)
OR NOT IS ILLUSTRATED
IN Fi16.2. HERE THE
SAME TESTING EQUIP— + —ay open
MENT I8 EMPLOYED AS
HAS ALREADY BEEN DE- N - {/
S -Y1a%
g::z‘ulsfo RELATIVE TO Batrery ¢#7_F nt CPush— Pull
_ Transf>

2.~ WHEN coON—
DUCTING THIS .TEST,
THE TEST POINTS ARE Fig.l
CONNECTED ACROSS THE Checking A Transformer.
CONDENSER TERMINALS




AND THE ACTION OF THE VOLTMETER CAREFULLY NOTED.

3¢ = |F THE VOLTMETER INDICATES THE VOLTAGE OF THE "C" BATTERY,
THEN THE CONDENSER [N QUESTION |8 SHORTED AND SHOULD BE REPLACEDWITH
A NEW ONE.

By- pass Coni) 4, = |F THE CONDENSER 1§ INGOOD
_ CONDITION THEN THE INSTANT THAT  THE
= TEST POINTS ARE CONNECTED ACROSS THE
e Tost Pointe =~ CONDENSER TERMINALS, THE VOLTMETERNEED
D Votbmeter = LE WILL MOVE VERY SLIGHTLY TOWARDS THE
C. o RIGHT FROM THE ZERO MARK BUT ONLY FOR
\X: AN INSTANT, THE NEEDLE WILL THEN IMM—
EDIATELY DROP TO THE ZERO LINE OF THE

VOLTMETER SCALE AND AT WHICH POS{TION

IT WILL REMAIN AS LONG AS THE TEST
N ///) POINTS ARE HELD IN PLACE. ‘
Baﬂerl__, /
CHECK ING RES ISTORS
le = RESISTORS WHOSE NORMAL RE—
Fig. 2 ' S1ETANCE VALUE IS NOT TOO HIGH CAN BE
Testing A Condenser, CHECKED FOR CONTINUITY AS PER F1Ge 3.

2+ = |F THE RESISTOR IS OPEN CIRCUITED, THE VOLTMETER READINGWJLL
BE ZERO., |F THE RESISTOR IS IN A GOOD CONDITION, A METER READING WILL BE
OBTAINED = THE EXACT READINGDEPEND~
ING UPON THE RESISTANCE VALUE OF THE ]
RESISTOR UNDER TEST. ’ Q¢$'5t°i;7

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 I8

\-FG.S*: Poin{'-s

NOT ABLE TO FORCE SUFFICIENT CURRENT + %@q -

THROUGH THE UNIT TO OFFER A LEGIBLE /

READINGs AN OHMMETER RESISTOR  CHECK

IS MORE DESIRABLE AND I8 FULLY EXPLAIN + \r\\

ED IN A LATER JOB SHEET. P 7 DL
— 71 Voltmeter

NOTE: WHEN PERFORMING THE CONTINUITY C

TESTS AS DESCRIBED IN THIS JOB SHEET, Baltery

$T 1S ADVISABLE THAT THE UNIT  WHICH

IS BEING TESTED BE DISCONNECTED FROM |
THE RECEIVER CIRCUITS DURING THE T IME Fig. 3

THAT THE TEST IS CONDUCTED. IN  THIS Checking The Resistor.
WAY, YOU ARE CERTAIN THAT YOU ARE NOT |

TESTING THRU AN EXTERNAL CIRCUIT RATHER THAN THROUGH THE UNIT ITSELF,

PRINTED IN UeSeA.
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THE RESI/ISTOR COLOR CODE

It I8 NOT THE QENERAL PRACTICE AMONG THE MANUFACTURERS OF RES!STORS
TO MARK THE OHMIC VALUE UPON THE UNIT, INsTEAD OF THI8, THE OUTER SURFACE
OF THE RESISTOR UNIT 18 PAINTED IN A COMBINATION OF COLORS AND BY PROPERLY
INTERPRETING-THlS COLOR=COMBINATION,ONE CAN READILY DETERMINE THE RE8]8—~
TANCE VALUE OF THE UNJT.

le = Figs | sHOWs YOU THE CUSTOMARY MANNER IN WHICH FIXED RESISTORS,
ARE‘FOLORED. As vou WILL OBSERVE, THE BODY OF THE RESISTOR |8 PAINTED ONE
COLOR, THE END OF THE RES8{STOR ANOTHER COLOR AND A THIRD COLOR IS ADDED IN
THE FORM OF A SPOT OR BAND AT THE CENTER OF THE BODY.

End Body 2, = THE BODY COLOR OF THE RESIS—
TOR INDICATES THE FIRST S1GNIFICANT FlG—

URE, THE END COLOR DESIGNATES THE SECOND
SIGNIFICANT FJGQURE AND THE 8POT OR BAND

COLOR DESIGNATES THE THIRD S8[GNIFICANT
FIGURE OF THE UNIT'S OHMIC VALUE,.

sPoF 3¢ = THE FOLLOWING TABLE EXPLAINS
Fig. 1 THE NUMER|CAL VALUE FOR THE RESPECTIVE
A Color-=Coded Resistor. COLORS.

BODY COLOR END COLOR SPOT OR BAND COLOR
BROWN. cesesssocsl BLACKessososese0 BLACKesseses el
M¥90 0000000000008 BROWNoeeososcsel BROWNs eesaassOe
ORANGEssseeosocel ME2000000000000E RECeensoseseel0,
YELLOWseseooooood ORANGEcevecesoed ORANGEes .0 o0 . 000,
GREENs essscsssseB YELLOWs e ssssoend YELLOWe s o o0 0000,
BLUEeeosoeseaessB GREEN:ssecesessD GREENs o+ s o s 0 « 00000,
VlOLET....-.....'? BLUE.-.-..-....S BLUEe s s o »» =« 000000,
GRAYeeeeeseeseeeB VIOLETeoeeeeas?
WHITEs eeeeaceeesd GRAYeeeeooceeseB
BLACK:seoeossesel WHITEcoooooeses

ExamMPLES A FIXED RESISTOR HAS A RED BODY COLORy,A BLACK END COLOR
AND A GREEN SPOT ON ITS BODY. WHAT 1S THE RESISTANCE IN OHMs OF THisuNtT?

ANsWER: BoDY COLOR OF RED DESIGNATES A FIRST S!GNIFICANT FIGUREOF
2; END COLOR OF BLACK DESIGNATES A SECOND BIGNIFJCANT FIQURE OF 0, BRING—
ING THE VALUE 80 FAR To 20; GREEN SPOT ON BCDY DESIGNATES A THIRD SIGN[=—
FICANT FIGURE oF O0000; THE RESISTANCE OF THIS PARTICULAR UNIT |8 THERE-
FOrRe 2,000,000 OHMs OR 2 MEGOHMS,
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THE CONDENSER COLOR CODE
SOME MANUFACTURERS OF FIXED MICA CONDENSERS EMPLOY A COLOR CODE

FOR DESIGATING THE CAPACITIVE VALUE OF THEIR UNITS,. !N SUCH CASES, THREE
DOTS ARE PLACED ON THE TRADEMA RK SIDE AND EACH OF A DIFFERENT COLOR ASIQE
USTRATED IN Fig.l.

l. o TO INTERPRET THE CODE, THE CONDENSER 1S HELD IN THE POSITION
SHOWN IN Fia.| AND THE DOTS ARE READ FROM THE LEFT TOWARDS THE R|GHT. THE
FIRST DOT REPRESENTS THE FIRST FIGURE OF THE
CONDENSER CAPACITY, THE SECOND DOT REPRESENTS
THE SECOND F|GURE OF THE CONDENSER CAPACITY
AND THE THIRD DOT REPRESENTS THE NUMBER OF
ZEROS FOLLOWING THE FIRST TWO FIGURES,

2e = THE COLOR CODE AS USED WITH THIs
SYBTEM APPEARS IN THE TABLE OF F1G.2 AND WHEN
INTERPRETED, THE CONDENSER CAPACI|TY |S EXPRESSED
IN M]CRO~M|CROFARADS.

Figc l

Condenser Code Marks. 3s = WITH REFERENCE TO B80TH Filas.]  AnD

2 OF TH1S J0B SHEET,THE CAPACITIVE VALUE OF THE
CONDENSER SHOWN IN Fra.| works ouT As rFoLLows: THE RED DOT INDICATES A
CAPACITIVE VALUE WHOSE FIRST DIGIT IS 2; THE GREEN DOT INDICATES A SECOND
DIGIT OF THIS VALUE AS"BEING 5 AND THE BROWN DOT INDICATES THAT ONE ZERO
FOLLOWS THE SECOND DIGITe THUS THE CAPACITIVE VALUE OF THIS CONDENSER I8
250, MMFD, OR 00025 MFD.

BLACK = = = = == - . = GREEN — = = == = - o - L __§

BROWN = = = =~ — - . BLUE == - m oo __5g

RED = = = oL VIOLET = = = = m w e e o L 7

ORANGE= = — — = = = = — . _ _ 3 GRAY = = = = = -~ oo - - -3

YELLOW= = = — = = — . _ L _ _ 4 WHITE = = = - e o oo o2 g
Fig, 2

Color Code Table,
4. = AS ANOTHER EXAMPI.E LET Us CONSIDER A CONDENSER ON WH ICH APPEAR
A SREEN DOT, A BLACK DOT, AND A BROWN DOT READING FROM LEFT TO RIGHT. IN
THiS CASE, THE GREEN DOT INDICATES A FIRST DIGIT 5; THE BLACK DOT |[NDjCAT—
ES A SECOND DIGIT oF 0; anp THE BROWN DOT INDICATES THAT ONE ZERO FoLLows

THE SECOND DIGITe THEREFORE, THE CAPACITIVE VALUE OF THE CONDENSER In
THIS CAsE wiLL BE 500 mmFD. oRr .0005 MFD,

PRINTED IN UeSeA,
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IDENTIFYING POWER TRANSFORMER TERMINALS

As A GENERAL RULE THE TERMINALS OF POWER TRANSFORMERS ARE I\!OT MARK—
ED BY THE MANUFACTURER FOR JDENTIFICATION PURPOSES., IN sUCH CASES, THE
METHOD AS DESCRIBED [N THlS JOBSHEET CAN BE EMPLOYED SO THAT ONE CAN
ASCERTAIN DEFJINITELY WHICH OF THE TRANSFORMER WINDJINGS ARE CONNECTED TO
THE VAR|OUS TERMINALS.

le = FirsT connECT A |10 voLT=25 WATT INCANDESCENT LAMP IN SERIES
wiTH THE 110 VOLT LIGHTING CIRCUIT
AND A PAIR OF TEST POINTS AS SHOWN
IN THE ACCOMPANY ING JLLUSTRAT [ON.
NATURALLY, IF A 220 VOLT TRANSFORM
ER IS INVOLVED, A 220 VOLT LAMP
AND CJRCUIT WOULLC BE USED,

2, — WiTH THE LaMP  CIRCUIT
TEST POINTS, TEST BETWEEN THE VAR~
1OUS TERMINALS UNTIL YOU LOCATE A
PAIR WHICH CAUSE THE LAMP TO BURN
VERY DIMs THESE TERMINALS HAVE THE
PRIMARY WINDING CONNECTED TO THEM,

3. — CONNECT THE LAMP CIRCUIT

Transf ”J ACROSS THESE PRIMARY TERMINALS AND
ansjormer WiTH AN A.C. VOLTMETER OF SUITABLE
. RANGE TEST BETWEEN THE REMA INING

Fige 1

TERMINALS UNTIL READINGS  CORREg™
PONDING TO THE HIGH VOLTAGE WIND—
ING ARE OBTAINED. FOR INSTANCE, IF THE HIGH VOLTAGE WINDING 1S RATED FOR
700 VOLTS ACROSS ITS EXTREMETIES, THEN A VOLTMETER READING OF THIS VALUE
WILL BE OBTAINED WHEN CONNECTED ACROSS THESE TWO CORRESPONDING TERMINALS.
A READING OF ONE~HALF THIS AMOUNT WILL BE OBTAINED BETWEEN EACH END TERM—
INAL OF THIS WINDING AND |TS CENTER TAP.

' Testing The Transformer.

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—
INGe ALSO MAKE IT A PRACTICE TO CONSIDER THE TRANSFORMER CORE AS A TERM—
INAL WHILE TESTING,

Be = |F THE PRIMARY WINDING ]S DESJIGNED FOR HIGH AND LOW LINE VOL—
TAGE, THE LAMP WILL BURN DIM WHEN ONE TEST POINT 1S 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 TERM|NALS.,




L RADIO JO NO. 19
V“PCT CA SPECIALLY PREPARED 8 SHEE)-

FOR THE STUDENTS OF

NATIONAL SCHOOLS

Los Angeles California

S

APPLICATION OF A LINE VOLTAGE REGULATOR

IN soME LocaLITIES IN WHiICH A,C. RECEIVERS ARE OPERATED, THE LINE
VOLTAGE VARIES TO SUCH AN EXTENT THAT THE VOLTAGE AT TIMES BECOMES SUFFIg
|ENTLY GREAT TO BURN OUYT THE RECEIVER TUBES OR ELSE DAMAGE THE POWER PACKe

l. = To REMEDY
SUCH A CONDITION ALINE “w“‘CWW*

VOLTAGE REGULATOR CAN J— J_
4 Rectifier
g lamq,nt cicuits

(00)

BE CONNECTED IN SERIES
wiTH THE A,C. LINE AND
THE PRIMARY WINDING OF
THE RECEIVER!'S POWER
TRANSFORMER AS SHOWN [N
F|Go I.

Pow, HF.QE

2, — Two POPULAR er fra
LINE VOLTAGE REGULATORS
ARE SHOWN IN F1Ge2¢THE
ONE AT THE LEFT IS A Fige 1
"CrLarOSTAT™ AND  con— Installation Of Voltage Regulator In
818TS OF A PERFORATED Circuit.
METAL CONTAINER IN WHICH A SPECIAL RESISTANCE ELEMENT IS CONTA|INED, Its

DESIAGN IS SUCH THAT IT CAN BE [INSERTED INTO AN ORDINARY SCREW TYPE PLUG
OR CONVENIENCE OUTLET OF THE LIGHTING CIRCUIT. THE PLUG WHICH I8 ATTACHED
TO THE RECEJIVER'S POWER CORD 18 THEN INSERTED IN THE TWO HOLES PROVIDED
FOR THIS PURPOSE ON THE REGULATORe

3¢ — THE TUBE TYPE REQULATOR ("AMPERITE") ALSO SHOWN IN Fl@.2 CAN
BE MOUNTED AT ANY CONVENIENT POINT IN THE RECEIVER CABINET 80 THAT  THE
UNIT WILL BE IN SERIES W|ITH THEA.C.
To Receiver, LINE AND THE RECEIVER,

4, = For |10 vOLT RECEIVERS
THESE REQULATORS WILL MAINTAIN THE
RECEIVER VOLTAGE VERY NEARLY CON-—
8TANT EVEN THOUGH THE LINE volL—
TAGE MAY VARY BETWEEN 96 AND 140
voLTs. WHEN ORDERING SUCH A REGU—~
LATOR FROM A DEALER, IT. I8 IMPORTANT
TO SPECIFY THE VOLTAGE AND POWER
CONSUMPT [ON RATING OF THE RECEIVERs

5« — WHEN PURCHASING A REGQU—
LATOR REPLACEMENT ALWAYS  SPECIFY
THE NAME AND MODEL OF RECEIVER.

Figc 2
Typical Voltage Regulators.

PRINTED (N UeBeA.
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COMMON TROUBLES IN BROADCAST
SUPERHETERODYNE RECEIVERS

IN TH1s JOBSHEET ONLY THE MORE COMMON TROUBLES PECULIAR TO SUPER—
HETERODYNES ARE CONS|DERED. GENERAL GIRCUIT TROUBLES SUCH A8  DEFECTIVE
TUBES, RESISTORS, CONDENSERS ETC. WHICH MAY OCCUR |N ANY RECEIVER RE~
GARDLESS IF IT BE OF THE T.R.F. OR SUPERHETERODYNE TYPE ARE NOT TREATED

HERE,
WEAK SIGNALS THROUGHOUT TUNING RANGE

le — IMPROPER ADJUSTMENT OF |.F., 0SCILLATOR, MIXER OR R.F.TRIMM=
ER8 OR A DEFECT IN ANYONE OF THESE UNITS.

2. — DEFECTIVE ANTENNA OR QROUND S8YSTEM.
3, — DerecTive R,F., MIXER, OSCILLATOR, OR |.F. TRANSFORMER.
4, -~ DerecTive A.V.C., sYSTEM,

5. = PoOR osciILLATOR TUBE, OR CJRCUIT CONDITION IS 8S8UCH THAT
LOW OSCILLATOR OUTPUT |8 FURNISHED.

WEAK S|GNAL8 OVER A PART OF TUNING RANGE

le = IMPROPER ALIGNMENT OF R.FoyMIXER, AND OSCILLATOR TRIMMERS
OVER THAT PART OF THE BAND WHERE THE RECEIVER AFFORDS LOWOUTX

PUT
2¢ = POOR 08CILLATOR TUBE,

3 = DEFECTIVE COUPLING BETWEEN OSCILLATOR AND
MIXER TUBES.

4, - WrRong VOLTAGE SUPPLIED TO OSCILLATOR,
5¢ = UNSATISFACTORY ANTENNA S8YSTEM,
RECEIVER |NOPERATIVE OVER A PORTION OF DIAL

l» — POOR 0SCILLATOR TUBE,

2, — OSCILLATOR TUBE BEING OPERATED W|TH WRONQ VOLTAGES APPLIED
TO ITe

30 — HiGH RES|STANCE IN TUNED CIRCUITS OF OSCILLATOR OR MIXERTUBE,
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JOBSHEET,

4, -~ R,F., MIXER, OR OSCILLATOR TRIMMERS NOT PROPERLY
5, = DEFECTIVE 0SCILLATOR COIiL.

6e — DEFECTIVE COUPLING BETWEEN 0SClLLATOR AND MIXERe.

ADJUSTED.

7. = LEAK OR SHORT CIRCUIT BETWEEN TUNING CONDENSER PLATES AT CER=

TAIN POINTS OF THEIR TRAVEL,
DEAD RECE-IVER
|l — DEFECTIVE OSCILLATOR TUBE.

2. — DEFECTIVE 0SCILLATOR CIRCUIT OR COMPONENT THEREOF,
THE cOlL, CONDENSERS, ETC,

3. = DeFective A,V.C, sysTem,
4, — ALIGNMENT OF TUNING CIRCUITS COMPLETELY DI18TURBED.

5. = DerFecT IN R.F., or MIXER cIRCUIT (BAME A8 COMMON TO
4
RECEIVERS).

8UCH a8

T.R.F,

6. — DeFecT IN 1.F. CHANNEL AS SHCRTED TRIMMER CONDENSBERS,OPEN OR

SHORTED |o.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
8UCH AS DEFECT|VE POWER PACK, OPEN FEEDER CIRCUITS8, GROUNDED

CIRCUITS ETC,

HETERODYNE WH|STLE AS EACH STATION IS TUNED IN

le = AN OSCILLATORY CONDITION IN THE RoF., |.F.yO0R MIXER TUBECIR-
/

CUITS.

2. — INCORRECT LOCATION OF CONTROL GRID OR PLATE LEADS IN R,F,,

MIXER, OR |.F. cIRCUITS,

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

4, — SHORTED GRID FILTER RESISTORS IN R.F., MIXER, AnD |.F. cir—

CUITs.

5. = OPeN conpensers IN R.F,, MIXeER, |.F., OR SECOND DETECTOR CIR

CUITS,.

6. = SHIELDS NOT PROPERLY GROUNDED,

WHISTLE OR GROWL BACKGROUND TO ALL STATIONS

le = OsciLLATORY CONDITION IN |«Fes OR AsFe AMPLIFIER.
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2.
3.
4y

5.

IMPROPER OPERAT|ON OF OSCILLATOR CIRCULT,
EXCEBSIVE RES|STANCE IN GRID CIRCUITS.
IMPERFECT BIAS RESISTORS,

IMPERFECT BYPABS CONDENSERS ACROSS BIAS AND GRID FILTER RE§
SI1S8TORS.

WHISTLE WHEN TUNING IN CERTAIN STATIONS ONLY

2.

3o

4.

5.

6.

INBUFFICIENT SELECTIVITY IN TUNING CIRCUITE PRECEDING THE
MIXER TUBE.

IMPROPER ALIGNMENT OF |oFs TUNING CIRCUITS

TriMMeRs OF R,F.408CILLATOR, AND MIXER CIRCUIT8 NOT PROPERLY
ADJUSTED FOR THAT PART|CULAR S8ECTION OF THE BAND.

EXCESSIVE SIGNAL STRENGTH OF INTERFERING STATION PRECEDING

"THE MIXER CIRCUIT,

UNDESIRED COUPLING BETWEEN ANTENNA OR GROUND LEADS AND SECOND
DETECTOR CIRCU|T,

Poor SHIELDING.

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

l.
2y
3.
4,
5,
8,

Te

08CILLATOR TRIMMER ADJUSTMENT NOT CORRECT.

R.F. TUNING CONDENSBER TRIMMER ADJUSTMENT NOT CORRECT.
ExceESS IVE PICK—UP FROM BTATION,

MIXER CIRCUIT TRIMMER NOT PROPERLY ADUUSTED.
INCORRECT LOCATION OF AERIAL LEADS.

IMPERFECT SHIELDING.

ExXCES8SIVE CONTROL GRID BIA8 ON R,Fs AND MIXER TUBEBs

DISTORT|ON ALTHOUGH ALL CIRCUIT CONSTANTS ARE NORMAL

I, = R.Fo MIXER OR OBCILLATOR CIRCUJTS NOT PROPERLY AL|QNED.

2, = |,F., TRIMMERS OUT OF ALIGNMENT,

3, — OvERLOADING OF TUBES.

4, = EXCESSIVE CONTROL QGRID B1AS8 WHEN RECEIVER }8 OPERATED AT

LOW VOLUME.
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5.
6y
s
8
9.

FREQUENT

IMPROPERLY DESIGNED OR OPERATING A.V.C. sYSTEM

DerFecTiveE TUBE OR TUBES,

DEFECTIVE TRANSFORMER IN R.F,, MIXER, OR OSCILLATOR. CIRCUIT,.
EXCESSIVELY SHARP TUNING.

INSUFFICIENT SBTRENGTH OF HETERODYNING 8SIGNAL.

NEED FOR RETUNING

THIS CONDITION 18 GENERALLY DUE TO OSCILLATOR FREQUENCY DRJFT AND
WHICH MEANS THAT THE OSCILLATOR OUTPUT CHANGES AFTER THE RECEJVER HAS
BEEN IN USE FOR A WH]LE ALTHOUGH THE OPERATOR HAS MADE NO CHANGE |N THE
SETTING OF THE TUNING DIAL., MosST PROBABLE CAUSES FOR TH]8 TROUBLE ARE?

2e

3s

4,

5.

B

Te

IMPERFECT MOUNTING OF TUNING CONDENSER OR SLIPPING TUNING CON
DENSER DRIVE [N WHICH CASE TOO MUCH PLAY MAY CAUSE A SLIGHT
8HIFT IN THE SETTING OF THE TUNING CONDENSER BECAUSE OF THE
VIBRATIONS CREATED BY OPERATION OF THE SPEAKER |N THE SAME CAB
INET,

IMPERFECT MOUNTING OF OSCILLATOR COILS OR JMPERFECT COUPLING
BETWEEN OSCILLATOR AND MIXER CIRCUIT,

FLUSTRATIONS IN THE APPLIED OPERATING VOLTAGE,

IMPERFECT GROUND CONNECGTION TO TUNING CONDENS8ER ROTOR OF THE
OSCILLATOR.

IF SHIELD IS UBED ON OSCILLATOR COIL, IT MAY NOT BE GROUNDED
PROPERLY,

DeFecTivE RES818TOR IN OSCILLATOR CIRCUIT, ESBPECIALLY [N THE
GRID CIRCUIT. ANY VARIATION IN RES|STANCE DURING THE COURSE OF
OPERATION W|LL PRODUCE A CHANGE [N THE FREQUENCY OUTPUT OF

THE OSCILLATOR,

OeFecTive (LEAKY) BYPASS CONDENSERS8 CONNECTED ACROS8S THE VAR=
10US RESISTORS WHICH ARE RELATED TO THE OSCILLATOR CIRCUIT.

INTERFERING SIGNAL APPEARS AFTER RECEIVER HaS BEEN IN OPERAT ION

FOR SOME TIME AND DISAPPEARS IF SHUT OFF FOR AWHILE AND THEN AGAINPLACED
IN OPERAT |ON.

SAME TROUBLES A8 LISTED UNDER THE HEaDING FREQUENT NEED FOR RETUN-

ING,

PRINTED IN Ue8eA,
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OUTPRPUT METER CONNECTIONS

WHEN ALIGNING THE TUNED CIRCUITS OF RECEIVERS A8 WELL AS WHEN CON
DUCTING OTHER TESTS IN WHICH THE OUTPUT OF THE S8ET I8 TO BE CHECKED,OUT=-
PUT METERS ARE USED EXTENSIVELY., THE PURPOBE OF THIS JOBSHEET,TH!REFORE,
18 To FAMILIARIZE YOU WITH THE
PROPER METHODS OF CONNECT ING
THE OUTPUT METER TO RECEIVERS %ﬁﬂf&
EMPLOYING VARIOUS TYPES OF OUT
PUT CIRCUITS,

SINGLE TUBE OUTPUT

le = INn Fla.l vyou aRre iy -
8HOWN THE PROPER METHOD OF GC'{S:,';,-SQ Out put

Md:cr B+
CONNECTING THE OUTPUT METER TO }
A RECEIVER WHICH I8 EQU IPPED
WITH AN OUTPUT STAGE EMPLOYING
A B8INGLE POWER TUBE AND WHERE A Fig.l

DYNAMIC SPEAKER |8 USED. Meter Conneotion For Single Tube Output.

2. = THE OUTPUT METER IN
THI8 CASE 18 CONNECTED BETWEEN THE PLATE TERMINAL OF THE POWER TUBE's
SBOCKET AND THE CHASSI18s A CONDENSER HAVING A CAPACITY FROM .| MFD.TO 2
MFDe [8 CONNECTED [N BERIES WITH THE OUTPUT METER IN ORDER TO PREVENT ANY
DIRECT CURRENT FROM FLOWING THROUGH THE METER. [N THIS8 WAY ONLY THE AL~
TERNAT NG COMPONENT OF THE SBIGNAL VOLTAGE I8 PERM|TTED TO ACT UPON  THE
METER. |N MOST COMMERCIAL OUTPUT METERS, THIS SERIES CONDENSER |8 ALREADY
INCLUDED IN THE UNITe =

3¢ — To FASCILITATE THE
METER GCONNECTION TO THE PLATE
CIRCUIT OF THE POWER TUBE, THE
PLATE CIRCUIT EONNECTION  OAN
BE MADE AT THE PROPER TERMINAL
OF THE RECEIVER'S OUTPUT TRANS—
FORMER WHEN CONVEN|ENT,OR ELSE
THE POWER TUBE CAN BE REMOVED
FROM [TB BOCKET,AN ADAPTERCLIP
SLIPPED OVER [T8B PLATE PRONG l %
AND AFTER WHICH THE TUBE CAN BE e+
RE~INSERTED IN [T8 BSOCKET,

] Output
L 5
Qut put

maker Y5
,j.;}/>

Ground /‘

to chassis

{‘f’uwgr’ TJubes ‘/\

PUSH=PULL OUTPUT
Fis. 2
le = ON RECEIVERS WHICH Meter Connection For Push~Pull Qutput.
EMPLOY A PUSH=~PULL OUTPUT ClR-




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

2. = ALTHOUGH IT 1S POSSIBLE TO CONNECT THE OUTPUT METER DIRECTLY
ACROSS THE PLATES OF THE TWoO
POWER TUBES THROUGH THE S8ERIJES

Power Tabe Output Cord, 2 CONDENSER,YET THIS ARRANGEMENT
- = WILL NOT PROVIDE METER DEFLEC~
Py N ﬁ$ﬂ;: TIONS AS GREAT AS WILL THE CONN
ECTIONS ILLUSTRATED IN F1G.2,
7,
i~ :
geys b ﬁL OUTPUT FOR MAGNETIC SPEAKER
ke 2, \
Output meter == * Output

= g4 Cheke le = IF A MAGNETIC SPEAKER
IS BEING USED WITH A RECE|VER
AND THE CIRCUIT ARRANGEMENT 18
SUCH As ILLUSTRATED IN Fia.3,
THEN THE OUTPUT METER CONNECTJON

Fige 3 AS ALSO SHOWN IN THIS SAME DIA~
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 Fla. 4, ONE OF THE WIND—
INGS SOMET IMES BECOMES OPEN CIRCUITED AFTER THE UN|T HAS BEEN IN SERVICE.
IN THE EVENT THAT A NEW TRANSFORMER CANNOT BE OBTAINED READ|LY,AN EMER=

GENCY REPAIR CAN BE MADE IN THE FOLLOW|NG MANNER!? ;
b .05 Mfd.
—
le = |F THE PRIMARY WINDING IS OPEN CIRCUITED, = s
THEN CONNECT A 25,000 oHM RESISTOR ACROSS THE PRI— ’§?°§;7%“
MARY TERMINALS OF THE TRANSFORMER AND CONNECT A :ng
+O5 MFD. CONDENSER BETWEEN THE PLATE (P) AND THEGRID 0 F
(G) TERMINAL OF THE TRANSFORMER AS SHOWN IN THE UPPER 05 N,
ILLUSTRATION oF Fra.4, . F—_'G
€ -
2¢ — SHOULD THE SECONDARY WINDING BE OPEN C[R— ' O
CUITED, THEN CONNECT A 75,000 oHM RES[|STOR ACROSS ELJL_
THE SECONDARY TERMINALS OF THE TRANSFORMER AND AN B+ ¢
«05 MFD. CONDENSER BETWEEN THE PLATE AND GRID TERM~
INALS OF THE TRANSFORMER AS SHOWN IN THE LOWER ILLUS Fig. 4
TRATION OF F1Ge4e The Connections.

3¢ = |F EITHER OF THESE TWo WINDINGS 18 DEFECTIVE TO THE EXTENT OF
BEING NOISY (CAUSING FRYING AND CRACKLING SOUNDS) THEN IT 18 BEST TO DI§

CONNECT THAT WINDING FROM THE CIRCUIT ENTIRELY AND USE THE PROPER RES[8™
TOR IN 1TS PLACE.

PRINTED IN Ues8eA.
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TABLE OF INTERMEDIATE FREQUENCIES

MODEL KaeCo
All KiDS
I7-3P-82-84 . . . . .. .. . 486
ALu1ES

Knlghe 118 a¥C ., . . . . . . 178
. tube . . . . . . . 178
. Ttude . o.o.o.. . . 178
0 Puv oo o v oo sl
. POS4l . . . ... . . 178
- rosis . . . PP 14
0 £9830 . P MO
. £9831 . . 177,58
. 12 tubes . . . 177.8
. Peeeo . . . . . 177.8
. 10840 . . . . . 177,98
. Pos0s PRY . ASS
. (4523 SR . 456
. pos1s . L . . . 456
. res3l . ., . . . 436
. L4237 SEEPE . 488
0 resol . . . . . 438
. rOS71 . . . . 456
. ro831 . . . . . 486
. o810 . . . . . 4835

ATUATER KENT

137 0 v v v e e v e e e . 128
91-91p-01C . . . . . ., ., . . 282.%5
81-153-246-266 .
885-636-758-7563 .
1650-52% . . e e e e . 204
217-‘!7-607-217[} e e e e . . 284
427D-687D-273-387 . ., . . . , 264
u'ro-nn 425-665 . ., . . . . 264
e s e o e a . 480
AGO 700-000 ‘nl P 4
80 « e e e e e e e e 472,95
3 Convcrtor - e e o . . 41000
All Other lod.ll « e e e 130
ALL AMERICAR NONAWK CORP.
See R. Wurllitszer
ARSLEY mADIO CORP.
All podele . . . . . . . .S
AGBIOLA RADID CO.
1931 Super-Hets . . . . . 178
SW-3374-338% . . . 438
S!BT-!.!S]OBU-S‘SBLU c e e .. A%
3386B-34C8AC-0C . . . . . . . 486
S48BAVC . . . . . . . . . . . 488
All Others . . . . . .. . . 177.8
GALKELTY RADIO €O,
L7-10-58-83-100 . . . . ., . . 178
SELNORT RAD
8l, . . ... P X - 1]
628-680-660 . .. ... 178
670-780-1050 PN 14
R - 5.4
.. P 34
925 330-540 R £ 1]
.. D L

S0SCH RABIO CO.
Sse United Aserlcan Bosch

ORVRSHICK
il-12-16 P 1 4.d
33AC-17-24-23 . [ 1.4
3Nce-SwCO . . . . . . . . . . 180
3xwe . . . .. .. .. .. . 180
BALOYA WATCN CO.
All Modele . . . . R 14 ]

CAPEUART &
All Models . . L . ... .. . 180

CLARIGH mADIO
Ses Traneformer Corp. of America

COLONIAL RADIO CORP.
}..horsl.ory models 132 & 139 . {50

e e et e s e e . .. . ABD
8% L. L. 0., L1000
All Others . . . . . . . . . 173

MODEL KeCo

APR €0., INC.
All Modele . . . . . . .. . 178

CROSLEY AAOLS coRP,

120-121-122-123-12¢ . . . . . 178

124-1—128-126-126-1—127 . . 178

127-1--128-131 . . . . . . . 178

148-134-158-186-189 ., ., ., , . 456

163-186-167-169-172 . . . . ., 4%

173-173-8—=174 . ., . . . . . 438

All Others . . . . . . . . . 181.%
OELCO APPLIANCE CORP.

32 VYolt DC Super 110 Volt

AC Super . . . ve e e . 178
BELEO RABLO
3026 . ., .. ... .17
e WALD

ACT46-7M - PAH-62 . . . . . . 178

2G . P 1 3.3
. .. . 130

.S8R-60-81-81R o o o 4S8

55X S8EX- e .. . A3

870-630 . PP |

ECNOPUONE RADIO NPS.

62-72-92 . . . . . .
All Others . . . Ll
tLee. restinen LA
Erle <« Sent
10201-10301 e e e e
s13-s70° . . .
860-861-510-263 . . .

622-623-634-833 I
8000-5010-6101-6102 .

6317-6321 . . . . . .
All Others . . . . .

KLEC. ADTS LITE
062A-OT2A . . + . ¢ 4 . . . . BO2
EnaRgon
L- 755 - 80-L . .. c e . . 118
378-L . P £ 1
55-30 280~ 300-!10 DRI £ £ 251
HS-77-667-670-965 . . . . . . 172.8
J8-KS-CB~M-AC-7=B-AC-10 . . . 178
40-373-M-7385-80M . . . ., ., . 178
330-LY - HSL - 30LW . , . . . 132
250Lw-321LW . . . . . PR )‘2
5 . . S
2¢- SOAU-ISA' o e e . . 438
250Aw-3R1AV-380AW © . . . 1 | 436
39-50-71-770-8-78% e . . 458
L1 11
ERLA

See Klectrical Research Lab.

ENPIRE ELEC. PR

L N LT N

All Oshers . . . . . ., . .. 178
FADA RADIO & ELEE. CO

RX93-2X98-RX .. .

RN106- l)llO"-RllOl e e e

RY-RS112 . ..

131~ 132!U-l!5-134 135 .

78-10-79-10-97-10-14104 . .
181-182N8
A1l Othe

FESERATED PURCRASER

son
F.U.-F.¥,-F P 32V-F.P. . . . 438

FRANELID
.. N 1]
100-102 200 . . . . e . e . 178
W e e e e e e e et 450
5! SAL e £

FREED TEL. & RABIO CORP.

C e e e e . 118
unc-vz 1(-!'7-360 PP 441
360X B R R § £ ]
$8- 70-72 7‘ . v e e e s 1778
A7-A9-388-36B-3e3x . . . . . 4se
P4-88-77 ., . L ... . . . A8
T8 . v . e e e e e . . 482,83

MODEL KeCsy

JESSE FRERCH
Modele - U-lwup . . . . . . . 178

QALYIN NP, £0.

J-8-810 . ., . . . .. 178
Dusl 8 - Twin 8 . . . 262
44-35-86-77- 774 o . 45¢

OENERAL ELECTRIC €O,

Ké4-m6B-m88 , ., . ., ., , . .. 370
X80-X80X-K8S . . . . . . , . 449
MEL-KL3-M49 . . . . . . . . . 480
All Others . . . .. ... . 178

OENERAL BOVS
700-701-401-901-902-1101 . . 262
5Q1-502-403 . . . . .. . . . 435

GERERAL WOTORS

ALl Othefs . . . o + v . .. 178
NRIOSOV-0RUNGY CO.

200A-260F . . . c e s e . . 128
44- 19-104-440-500 P 1]
566-105-55-50-78 ., , . . ., . 436
116-370-400 , . . . . o o . 426
L . . +1000
Al) Othems . . . . . . . . . 178
ooLSRARSER ¢,
10-13-20-23-88 . . . ., ., . ., 178
92-93-328-130-138 . . ., , ., , 178
235-236-£37-330-838 . . , , ., 198
925.3225-3208 . . . .., . . 178
3oR5-8728 . DI 4 ]
V6I2-2671-382 . . , . . , . . 262
Sep-06w-8821 . ., . ., . . ., 262
3828-3622 . . ., ..., ... ze2

All Models . . . . . . ., . 4S8

HANNARLUSS WFO. GO.
ALl Models . . . . . .. . . 488

CRARLES OO0

. 0. uera
59-60-90-70-71-1018 . . . . . 173

102-101-210 . . A 8.4
24-36- se-166-188 . . . . . . 4%

NOWARD RADIO SO,

3 e e
h8W Conwerter
A1l Others . .

' LinE soar.
AC Buper TL.W.~AC Super 6L.¥, lln
Super Comqueror Uni-alns . . 11
§ tube Unarsdio-Elite-Classic :u

[ 3 S ¥
I S $ 64
Wuto recelvers . . . . . . . 260

e e e e s e . 488

Super 7-A¥C Buper 6 . . . . .
IATERAATIORAL
J8-K8-C8 e .. 178
Kaydeite A- l-AB-O-lO-Cl o . . 282.%
AT-BPW-CD-DI11-12-14 . . . . . 262.%
PN T N T 1
JACKSOD BELL
25-27-268-29-89 . . . . . . . 178
BOB . . . . 4 e 4 e e s oo . . 463
BB L L i e v e e e e e . . B8O

KELLE-FPULLER WFO. CO., LTO.
Radiette Hﬁ‘.ll 70-80-90 . . 178
120-%08 . . . P 3.4




MODEL

lcdtl 67 tBxport) . ., . . .
52 Igapert) . . . .

suv-usv........

M1 owers | oLl

KOLITER RADIO, INGC.
All Modele . . . . . . . .
LANg 10 Conp.
All Models . . . . . . . .
€. R. LEWOTZ, (NG,
[ 1

KeCo

COLIN 5. KENAEDY CORP.

s;cclnl shor‘ lnvt Roe-lvor

LINGOLR 2ADIO CORP.
Deluxe BW-33 . ., , . . . .
DC-SWL0 - R® . . . . ., .
LYRIC EADIO

See R. Wurlitser Co.

~ NAJESTIC
Bees Crigeby-COrunow

R1p-VEST

110
138

. 1000

niraco Pentode 11 tube .u;cr.

RTO-00-PO-HO-RT1E .
A16-Bl6-D16-P.R.16- s

nission stiL

10A-11-16-19A-234 , . . . .
1440 . . . . L ...

WORTOONERY WARS
€2-11-62-12-62-14-62-27 .
62-10-42-20-62-20X-62-25
1111-62-1611-811-62-1711
62-20-11-12-17-62-1-62-2
62-7-82-8-62-9-62-00
62.91-62-95- 02-10!-62-!05
62-108-62-107-62-121-77 .
95-11-11X-811X-62-14X . .
62-101-62-40-62-31-62-31X
62-54-62-54X-62-38X . . .
62+52-62-64-62-64X .
62-Y8-02-78. 2-74-62
62-00062081-02-!3-6!-0 .
62-63-62-16-62-16X-62-18
62-13-62-18-11-12-17 . .
22.1040 . . o o
1238-1838-1830X-82226 . .
62-P8x-62-46-62-46X-1335
1356X-1958-62-22-62-22X .

0

2 42-62-‘2! -

- 4!-62 30

62-38X-62-44-62-44X-02-30 .

62-50X-6P-68462-68X . .,
62-21-13-18-18x-16 ., .,
17-18-108X-82-1838 . .
62-198%-62-40 . . .
Auto Redi6-62- 06-62-93
62-97-§2-99-82-07X .’ ,
62-99)-62-101-62-101X ,

1528
178

178
178

47
480

480
480

178
456
4%

62-104-87 . . o o
62-70-62- 70 2 ..
62-72X-62-81-62-81X . .

WOTOMETER SAvQL & EQUIP.
IOA . ¢ v & v o s e e 178

NOTVROLA AUTO RADIO

See Galvin Mfg. Co.

BATIVEAL CO.
A.0.8, . . L. ...,

ROALETY SPaRKS
10A-30A . . . . . . . .
20A-208 . . . ., . .

L0 (1]
4 Buper . . . . . . . .

PACEARS
4-24-24C . . s e e
ltub.supcrh P
88 - & tube auto

PATTERA0A RADIO
S‘rlllhl Models . . . . .
Amateu
'IOAV-lO'IAV-ZO"AV-leA'
BOAW-B4AW-308AW . . . . .
104AW-510aW . ., . . . ., .

PEILEO RADIO 8
7-8-12-15-17-37-48 .
51-814-90-90A-111-1114-52 .
112-112A-116-1164-211~

211A-212-212A-Broadcast (7.

0-10-11-18-91-18-19-128 .
32-38-71-70-704-270 . .

500

178

178
. 178
. 260

2704-80-10-0-014 (with 2-47) s69

91-121-221-22L-23X 470C .
Brosdcaat I.F.

700-22-23-36-37- Avnc Sirlo- .

43-53-80 . .

3-16-. SIo!lA 5& SBA PN
44-37-060-81-64-144 , . .
504-506-80 .

4-470-470A 8
4 & 4AC Serles .

. 260

oo

MODEL ) K

PILOT RADIO & TVIE cORP,
8-81-10AC-11-26-30-41 . .
S148-8i64-cle2-cies . . . .
€183-C184-149 , .
2-82-P14-18-20-D-

0 .. ...

4 tube D.C. . . . . .
PLAZA M9SiC (mAMILTOM
711 Super-8 tude L¥W-7 tube

Super . . .
S tube Buper . . ., . ., ...

505 . e e e

500-526 llDDoSlO e e
RADIO CuaRSIS

8D . . . . .. .,

AC~36-QAC-38-LSA3S
8D . . . ... ..

REA-VICTOR ¢O,,

RTLY o o 0 0 0 0
RS1-62-64 .
121-122-221-huo 520 . .

Auto Bet-A6D-LSA3? .

140-141- llll-ZCO-Duo !‘0
9 tude Ceneral Purpose-340-

M08 .. ...
301 . .
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All Others . . . .
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951.... P Y
956-938 . 50060000

10710008
70R-71R-T2R-73R . . . . . . .
agnLee ¢o.,
Best 113KC Ce e
10-18-3217-10- 15-21 o
10-3-21-3 . S
21-4-26-. SO-IO-ll l!-l! ...

STPURLIC InpusTRIES
SLSo-sied . & o . 5
Sky Nuvl Pnlrleun 8 K FCS-

(]

8COTT LASS., 1(m¢.
All Wave Buper . . . . . . .

SEARS AOEBNCK
1320-13522-1324-13590-1400 . .,
1402-1404-1406-1430 . .
1462-1480-1482-1484 . .
1580-1562-1384-1570 .
1572-1874-1590-1392 ,
lﬂSO-l‘lO-l"oO . .
170% ., .
1700 1709-17101711 |
7090-1712-1713-1714
1718-1720-1725-7065 .
1781~ 112!-1732-l72ll

¢+Co

1730-1780 PN |
1704-7070- 'IO'Il "0"2 7073 . . 480
7074-1708-1707-173k4 . . - 480
7090A-1760-7075-767¢ . 480
7077-7078-7091-7092 . . . . . 480
7093-7094 . . . . . . . . . ., 48O
1600 . . . . . . . . . . . 1000
SEATINEL RADIO
See Klec. Research Lab.
SILYER-NARSHALL, IBC.
38A-Bearcat Midgetrt-714 . . . 178
716-683-724-726-720 ., . . . . 178
773-4-B8-C-D-2-0-J-R .o . 178
4801-4802-41-724B-7288W e oeo. 178
782-1040-7 . e . 178
727-7208W-210- Q QD—R R‘I‘-V-X-V 468
1 DEluxe 213 ., . . . . . . . 472.3%
e s e e s e s s s . 41000
SINPLEX RADIO 00,
PaK-J-L-N-P-Q@ . . . . . . . 178
P-AC-P-32V-¥W . . . . . . . . 438
B S 1 1
sou0ea
70-71-72-73-84-083-86-87 . . . 262

SPARKS-WITNINGTON GO.
10-12-14-15-16-164 8-25-26. 172.5
26AW-27-274-30-33-34-36 . . ., 172.8
45-56-72-74-78-28-30A-38 172.8
81-62-71-71P-81-82-333 4%

sTEINnITE
All mogels . . ., .. ... 178
STEVART-wARRER
102A-p & E-R102-A-B & T . . 177.8
R104A-B &L Prosdeast 1. . 177.8
1000-901-92.03-94- -90-07 95-

099 . , , . . 1778
RlOG-!llO-Rll”-RllQ-ﬁlzo .. 177.8
R111-P11S-R1T2-R116 -, . . 45¢
1035 rsviry . |, . PR .1625

JTROMBERS-CARLAOR
33 .. Tt e v e 4 4 4 . . 26D
All Others 178 KC . ., . . . ., 178

MODEL

L-74-MT4-
084-P34 . . . . . . . .. ..

TRANSPORNER CORP. OF ANERICA

125 (Bxport Model
!O-Ql £0- 90,

100-120-1

280-300-320-340-420 .

422-423-425-440-400 . .o 465
240 . . . L. s e s . . 490
200 . . . 8600-1000-1500
TRAVELOR RADIO & THL. ¢O,
8-8 - 8-9 -8-10 . ..., ., . 178
WRITED AlR CLEARER
All Models . . . . 178
wiTee AIIIIGAI IOIGI
10-20J-20K-20L-31-32-36-37 ., 175
40-41-92-100 Auto-108-130 ., , 175
160-236-237-242-243-250-251 , 178
312-313-226-313 . . . ., ., , 178
140A-3054~360-300-302 , . . 456
305-!05-!03-117-127-500 .. 436
260-261 . . v . o . . Bl7.8
325-20-22- 36 IO-H Ce e 128
100-13%0-224 . . . . . . . . ..)2%
WNITED NOTORS SEevice
2038-4036-4037 &k BOP recsivers 262
4048 . L T £ 1
0.8, RARIO § YELEVISION

7-8-10-10¢-9-19-12-120 . , . 262
69-99-1006-1007-3070-04-98 . 262
12B-198-1208 . . . 262
SA-7D-. 2!-25-50!0-5030 25‘ . . 488
YiCTOR RADIO
Ses RCA Vietor
WARE WPS. CO.
All Modela . . . . . . 173
WELLS aanbuie,
O0A-02A-06A-074-022 . . . . 17%
073-092-40-40A-%0 . . . . . 178
92-93-502-872 . . “e e 178
05A-05AA-03BA~06W~ 072 s e .. 282
052-062-58-¥622-v62} . 282
v ... e e 262.%
™ ... 456
Plat top in . 178
MEXTARK RAGIO, NG,
Knight 7 & 9 tube . 175
vaoLEsALE
10-20-L1-80M-80MA , . 178
L-20 - Auto ‘Radio . ., . . . 262
||Leox-0A\
3PA 6-68 . .. . 118
255-275- 2VA7 SDD e egr s . 178
3RE-3J5-3K5-375¢6 . . 1T, . . 178
31663 . . . . L, ., .. . 178
WORDER BAR RADIO CORP,
All Models . . - . 178
RUGOLPN WURLITIER CO.
. . 125
. 178
B6- auso-nuo-auu SAN . 1”3
SA91A-550-8635-5A65-p80 . , . 178
87-86-38-510-DC€5-88C . . . , 178
SA130-460 , s 4 178
C4-M4-PB- SUl AGO UBOO e s 45¢
usc-geo . P . . 488
| SW8-LUS-450 . . e e 436
BWA-A60- slso-svaa . . . 4B8
Us0-uss s e . 488
l!l"l IAHD GOI'.
91-92-AH-CH-RH-BK-LK-WK . . . 178

MH-103-210-220-230-240-245 178

Broadcast

440-500-501-803-514-518 .

600.604-606-610-616-618-715 . l7§
735-756-474-730-733-740 . . . 175
770-760-766-767-473-778 . . . 178
760-476-476A-770B-775B . . , 178
215-216-217-221-223-241 . . . 175
244-263-271-412-414-441 . . . 175
442-443-470-502-316-520 . , . 178
521-530-531-532-802-603 . 178
805-807-608-611- Glz-ald-lll . 178
617-619-620-621-622-623 . . 178
210-3 - 211-5 - 270-% - 810-5 . 123
AG!-A‘.WHD—CMNI eoTD . . . . 252.%
sslTR . . . . s e e s s . . 282,98
701 9 o0 0 . 4%
I60-105—700-707-7]1-617 . . 488
712-750-2086-2086-1 , . . . 483
518 - 530 . . e e e e 603
250-251-282- 260~ 261 ..

272-472-47

CARADIAN IlG 1ve

Brunswick

Canadisn Marconl

Columsires 6, 10 and Models

101 L] Ce e . . 178
DeFo! e . 178
Grim ep. .. 178
C. B. Kennedy of cuudu. L'.d. 178
Mohawk Redio Ltd. . . P A4
Northern Elec. Co., l.ld. . 178
Rogers Majesile Co., Lt4. 17

KeCo

SUPERTORE PROSUCTS

Superbs . L T [ 1]
L. TATRO PROOUCTS
AKD4-AMB4-0D4 . . , 178

177.8

A-91-

!‘0160-25-160-220-200 l'lﬂ
17,

1.7. 410-411- (20-430175
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af Canada . .
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ALIGNING PEAKED I-F. AMPLIFIERS

ALL SUPERHETERODYNE RECEIVERS WHICH DO NOT EMPLOY A SPECIALLY DE=
81GNED FLAT=TOP OR BAND~PASS |.Fe AMPLIFIER USE WHAT |8 KNOWN AS A"PEAK
ED loF. AMPLIFIER", THE PROCEDURE FOR ALIGNING A PEAKED leFe AMPLIFIER
I8 A8 FOLLOWSS

|, = FIRST ASCERTAIN THE EXACT INTERMEDIATE FREQUENCY FOR WHICHTHE
I.F. AMPLIFIER IN QUESTION I8 DESIGNEDes THIS8 CAN BE DETERMINED FROMFAC™
TORY SPECIFICATIONS, BY REFERRING& TO Jos SHEET #22,0R ELSE .BY MEANS OF
TEST8 WHICH ARE DESCRIBED IN FOLLOWING JOBSHEETS.

LF qnd Out put
Test Oscillator |$F Det.  TYransf (Det Pow er TV‘QSF
.) A ; Tubes \‘ Sfakzv

: Ground Terminal
Attenuatket Control

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

2., — DISCONNECT THE ANTENNA LEAD—=IN FROM THE RECEJVER BUT LEAVE
THE GROUND WIRE IN PLACE,. )

3, — CONNECT THE INNER WIRE OF THE TEST osclLLATOR'S SHIELDED OUT—
PUT CABLE TO THE CONTROL GRID OF THE FIRST DETECTOR OR MIXER TUBE AS
SHOWN IN F1G, | AND CONNECT THE OUTER SBHIELD OF THI8 WIRE TO THE RE—
CEIVER'S8 GROUND TERMINAL. PERMIT THE CONTROL GRID OONNECTION OF THE MiX
ER TUBE TO REMAIN IN POSITION AND ALS8O PERMIT THE BHIELD OF THIS TUBE
TO REMAIN [N PLACE,

4, - CONNECT THE OUTPUT METER TO THE RECEIVER CIRCUIT IN THE PRO—
PER MANNER AND W|TH THE TEST OSCILLATOR'B ATTENUAT[ON CONTROL BET AT
THE MINIMUM POBITION» ADJUST THE TEST OSCILLATOR FOR THE correcT o Fo
FREQUENCY OF THE PARTICULAR RECEIVER IN QUESTION.

5. — TEMPORARILY S8HORT CIRCUIT THE RECEIVER'S8 OSCILLATOR TUNING
CONDENSER 80 A8 TO PREVENT |T8 OPERATION DURING 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-




ENUAT JON CONTROL OF THE TEST OSCILLATOR UNT|L THE OUTPUT METER READS
ABOUT ONE—=HALF FULL S8CALE DEFLECTION., BE SURE THAT THE OUTPUT 81 GNAL OF
THE TEST OSCILLATOR .18 BEING MODULATED [N THE EVENT THAT A 8WITCH FOR
EITHER A MODULATED OR UNMODULATED 81GNAL 18 FURNISHED ON IT.

B. = COMMENCING WITH THE TUNING CONDENSER OF THE SECONDARY W{NDING
CORRESPONDING TO THE |.F. TRANSFORMER PRECEDING THE SECOND DETECTOR, AD~
JUST THIS CONDENSER CAREFULLY WITH A SPECIAL [NSULATED ALIGNING TOoOL
UNTIL THE GREATEST READING I8 INDICATED ON THE OUTPUT METER. |F THE
INDICATOR EXCEEDS A HALF-SCALE READING DURING THE PROCESS OF ADJ USTMENT,
THEN READJUST THE ATTENUATION CONTROL OF THE TEST OSCILLATOR 80 THAT THE
OUTPUT METER RETURNS TO A HALF=SCALE READI|NG.

Ta =~ CONTINUE BY NEXT ADJUSTING THE PRIMARY TUNING CONDENSER OF THE
8AME |.F. TRANSFORMER FOR 'MAXIMUM READING OF THE OUTPUT METER: WITHTHIS
ADJUSTMENT MADE, RE=CHECK THE SECONDARY TUNING CONDENSER ADJUSTMENT BE—
CAUSE IT I8 FREQUENTLY AFFECTED BY ANY CHANGE MADE IN THE TUNING OF THE
PRIMARY CIRCUIT. ALSO RE—CHECK THE PRIMARY CIRCUIT TUNING AFTER MAK ING
ANY CHANGE [N THE SECONDARY TUNING CIRCU[T. i

8. = REPEAT THE SAME PROCEDURE AS JUST EXPLAINED FOR EACH OF THE
REMAINING [oF. TRANSFORMERS, GRADUALLY WORKING TOWARDS THE MIXER TUBE,
In AlL CASES, ALWAYS TUNE THE SECONDARY CIRCUIT BEFORE THE PRIMARY C|R—
CUIT AND THEN RE~CHECK BOTH CIRCU|ITS,

—_—
HOW TO OPERATE A 110 VOLT A.C. RECE|VER FROM A 220 VOLT CIRCUIT
OccasloNALLY, THE RADIO TECHNIGIAN I8 CONFRONTED W|TH THE ®ROBLEM

WHERE A RECEIVER WHICH I8 DEBIGNED TO OPERATE FrRom A {10 voLT A,C.LINE
IS EXPECTED TO BE OPERATED FROM A 220 voLT A.C. LINE,

Soecial 1i le = ONE METHOD OF s8OLVING
££“::l¢131: %Sﬁ:gﬁ:;g THIS PROBLEM {8 TO REMOVE THE POW-

y ER TRANSFORMER AND IN [T8 PLACE MOUNT
r---_ﬂ,? ANOTHER TRANSFORMER WHOSE PR{MARY
WINDING 18 DESIGNED FOR 220 vOLTS
AND WHICH 18 CAPABLE OF FURNISHING
THE SAME SECONDARY VOLTAGES AND

!
(]
[]
. Sy CURRENTS AS THE ORIGINIAL  TRANS—
' i FORMER,
]
B

2¢ = ANOT HER SOLUTION I8 TO

—————— LEAVE THE ORIGINAL POWER TRANSFORM—

ER IN THE REGEIVER AND TO CONNECT

A SPEC|AL LINE TRANSFORMER BETWEEN

Fig, 2 THE A.Ce LINE AND THE PRIMARY W|ND—

Transformer Connections. INQG CF THE RECEIVER TRANSFORMER Ag

SHOWN IN F1@.2, THE PRIMARY WIND ING

OF THIS SPECIAL TRANSFORMER I8 DESIGNED FOR 220 VOLTS AND 1TS SECOND~
ARY FOR |10 voLTs., THE WATT=RATING OF THI8 SPECIAL TRANBFORMER MUST

CORRESPOND WITH THAT OF THE RECE|VER,
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ALIGNING EBAND - PASS
I.F AMPLIFIERS
IN SBUPERHETERODYNE RECEIVERS OF THE HI@QH~FIDELITY TYPE THE 1.F.
TRANSFORMERS ARE 80 DESIGNED AND ADJUSTED THAT THEY ARE RATHER  BROAD

TUNING 80 A8 TO AVOID SUPPRESS ION OF THE §|DE BANDS AND THEREBY MAKE A
AETTER TONE QUALITY POSSIBLE. THESE "FLAT~TOP" TRANSFORMERS8 HAVE THEIR
WINDINGB MORE CLOSELY COUPLED THAN DO THE SHARP TUNING |¢FeTRANSFORMERS
AND ARE QENERALLY ADJUSTED TO PASS A BAND OF FREQUENCIZS FrRoM B To 7.5
KC. EACH BS8IDE OF THE MAIN INTERMEDIATE FREQUENCY.

To aALIGN }.Fe AMPLIFIERS OF THIS8 TYPE PROCEED IN THE FOLLOWING
MANNER?

. = FIRST DETERMINE FROM FACTORY S8PECIFICATIONS THE MAIN | NTERMED—
IATE FREQUENCY BEING USED AND THE FREQUENCY RANGE OVER WHICH THE RE~
SPONSE CURVE 18 To BE "riaT~TOPPED". EXAMPLE: A CERTAIN REQEIVER  RE~
QUIRES THAT IT8 MAIN INTERMEDIATE FREQUENCY BE |75 KCe AND THAT IT8 RE~
@PONSE GURVE BE FLAT—TOPPED FRoM |70 Kg. To 180Kc. THIB |.Fo AMPLIFIER
WOULD BE ALIGNED A8 FOLLOWS:

2, = CONNECT A TEST OSCILLATOR AND OUTPUT METER TO THE REGEIVER [N
THE SBAME MANNER AS EXPLAINED IN JOBBHEET #23. ApJusT THE TEST O8ClLlA—
TOR FOR THE UPPER FLAT—~TOP FREQUENCY LIMIT oF |80 Kce. aND ADJUST FOR
HIQHEST OUTPUT THE SECONDARY GIRCUIT OF THE |.Fs TRANSFORMER WORKING IN
TO THE SBECOND DETECTORe. THEN ADJUST THE TEST OSCILLATOR FOR THE  LOWER
FLAT—~TOP FREQUENCY LIMIT, OR 70 Kc. IN THIS8 PARTICULAR CASE, ANDADJUST
THE PRIMARY CIRCUIT OF THI8 SAME |.F. TRANSFORMER FOR MAX[MUM OUTPUT AT
THI8 FREQUENGCY,.

3. — THE SAME PROCEDURE I8 CARRIED OUT AT EACH |.F. TRANSFORMER,
GRADUALLY WORKING TOWARDS THE MIXER TUBE AND EACH ADJUSTMENT 8HOULD BE
RE~CHEGKED AT LEAST THREE TIMES 80 AS TO |NSURE AN ACCURATE BETTING,

4, = Ag A FINAL CHECK RCTATE THE DIAL OF THE TEST OSCJLLATOR THRU
THE FLAT=TOP FREQUENCY RANGE CALLED FOR, THE OUTPUT METER READING SHOULD
VARY ONLY SLIGHTLY AND THE CHANGE IN READING S8HOULD BE THE SAME ON EITH
ER S|DE OF THE MAIN INTERMEDJATE FREQUENCY,.

Be = ANOTHER METHOD WHICH |8 S8OMETIMES8 USED 18 TO FIRST ADJUSBT
BOTH THE SECONDARY AND PRIMARY OF EACH |<F. TRANSFORMER TO THE MAIN {N=-
TERMEDIATE F REQUENCY AND THEN BLJGHTLY DETUNE ONE OF THE WINDINGS ABOVE
AND THE OTHER BELOW UNTIL ONLY A SLJGHT VARIATION [N THE OUTPUT  METER
READING 1S OBTAINED UPON ROTATING THE DIAL OF THE TES8T 08CILLATOR THRU
THE FLAT=TOP FREQUENCY RANGE WH|CH I8 DES|IRED.
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DETERMINING AN UNKNOWN
INTERMEDIATE FREQUENCY

IN THE EVENT THAT THE CORRECT |.F, FOR A PARTICULAR RECEIVER Is
NOT KNOWN AND CANNOT BE OBTAINED BY REFERRING TO ANY SPECIFICAT JON CHARTS,
THEN IT CAN BE DETERMINED IN THE FOLLOWING MANNER?

le = CONNECT A TEST 0BCILLATOR AND OUTPUT METER TO THE RECEIVER IN
QUESTION IN EXACTLY THE SAME MANNER A8 WHEN ALIGNING THE |.F, AMPLIFIER,

2¢ = SLOWLY TUNE THE TEST O8CILLATOR FROM |T8 LOWER |.F.FREQUENGY
LIMIT TOWARDS IT8 HIGHER |.F. FREQUENCY LIMIT AND NOTE AT WHICH OF 1T8
BETTINGS THAT THE OSCILLATOR FREQUENGY I8 AMPL|F|ED BY THE RECE|VER.ALS0
NOTE THE EXTENT TO WHICH THE NEEDLE OF THE OUTPUT METER DEFLECTS.

3¢ = WE SHALL ASSUME THAT A SIGNAL I8 OBTAINED AT THE 87.5 KcanD
THE 175 Kce SETTING OF THE TEST OSCILLATOR AND THAT IN ADDITION THE 8I1g
NAL STRENGTH AVAILABLE AT THE RECEIVER OUTPUT 18 GREATER WHEN THE TEST
08CILLATOR 18 ADJUSTED FOR |75 Kc.

4, — UNDER THE CONDITIONS DESCRIBED, IT {8 CLEAR THAT WHEN THE
TEST OSCILLATOR WAS TUNED TO A FUNDAMENTAL OF B7.5 KCe,THE RECEIVER AMP=
LIFIED 1T8 SECOND HARMONIC OR |75 Kce FURTHERMORE,THE FACT THAT THE

81GNAL STRENGTH AT THE RECEIVER OUTPUT WAS8 GREATEST WITH THE OSCILLATOR
ADJUSTED FOR |75 Kce, THAT THIS SAME VALUE |8 AN EXACT HARMONIC OF THE
87.5 Kce 81GNAL AND THAT A FREQUENCY OF |75 Kc. 18 A S8TANDARD |NTERMED—
IATE FREQUENCY FOR SBUPERHETERODYNE RECEIVERS, PERMITS8 US TO COME TO THE
CONCLUB |ON THAT THE PROPER [NTERMEDIATE FREQUENCY FOR THI8 PARTICULAR RE
CEIVER 18 |75 Kc.

Be =~ SOMETIMES, YOU MAY FIND THAT SIGNALS APPEAR WHEN THE TEST
O8CILLATOR 18 ADJUSTED TO SOME ODD VALUE. THIS8 I8 QUITE NATURAL 8 INOE THE
FUNDAMENTAL WHICH HAS8 A HARMONIC EQUAL TO THE |.F. PEAK MAY BE AN oDD

FREQUENCYe FOR EXAMPLE, IF THE |.F. AMPLIFIER OF A RECEIVER 18 252.5 K¢,,
THEN A SIGNAL W|LL APPEAR WHEN THE TEST O8CILLATOR |8 TUNED TO TH{§ FRE-
QUENCY AND ALSO WHEN IT I8 TUNED TO 126.26 Kc. LIKEWISE, IF THE 1.F.
AMPLIFIER 18 PEAKED AT 460 Kc., 81GNALS MAY APPEAR WITH THE TEST 08ClLL~
ATOR TUNED To 460 Kc., 230 Kc., 153.3 Ko. anD AT | IB Kc.

Be — 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 CONFUS|ONS WHICH LEAD TO ERRORS.

PRINTED IN Ues8eAe
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ALIGNING THE OSC/ILLATOR AND
-~ RE SECTION OF SUPERHETERODYNES

NO ATTEMPT SHOULD BE MADE TO MAKE ANY ADJUSTMENT ON THE AL IGN-
MENT OF THE OSCILLATOR, FIRST DETECTOR OR PRE-SELECTOR STAGE OF A SUP=
ERHETERODYNE RECEIVER UNTIL IT HAS FIRST BEEN DEFINITELY ASCERTAINED
THAT THE |.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?

l. - FIRST CONNECT THE SERVICE OSCILLATOR AND OUTPUT METER TO THE
RECEIVER AS ILLUSTRATED IN Fia. |.

2. - THE ADJUSTMENTS FOR THE OSCILLATOR TUNING CIRCUIT IN THE CON-
VENTIONAL TYPE OF SUPERHETERODYNE RECEIVER ARE POINTED OUT TO YOU IN
Fic. 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
» ‘1400 Kc. SIGNAL FREQUENCY, SET THE VOLUME CONTROL OF THE RECEIVER TO
ITS MAXIMUM POSITION AND ITS TUNING DIAL TO THE 1400 Kc. POSITION.

1#. ~ TURN "ON" THE SWITCH OF BOTH THE RECEIVER AND THE SERVICE OSC~-
ILLATOR AND ADJUST THE ATTENUATOR OF THE SERVICE OSCILLATOR UNTIL A

Service Oscillator Receiver Output Transf:
< Antenna Terminal —
Frequency - X
Select ,
elec or ol ISpeaker
AW
VA

Fig. |
SeET-Up FOR ALIGNING RECEIVER'S OsciLLAToR AND R.F. CiRCUITS.
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ONE-HALF SCALE READING 1S OBTAINED ON THE OUTPUT METER. I|F THE RECEIV-
ER 1S 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,

, . - ADJUST THE HIGH FREQUENCY TRIM-
Fixed paddin >

drp dding Condenser MER CONDENSER OF THE RECEIVER'S OSCILLA
Toned Low frequency | TOR CIRCUIT CAREFULLY FOR MAXIMUM READ-
i d nmmer | NG 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 1Ts 1400 Kc. SETTING AND NOTE WHE-
THER OR NOT ANY INCREASE IN THE  METER
~ READING OR SOUND VOLUME 1S OBTAINED. |F
High so, THEN THE R,F. AND  FIRST DETECTOR
TRIMMER CONDENSERS MUST BE ADJUSTED AS
frequency WILL BE DESCRIBED SHORTLY
L]

ir\g

Oscillator seckion
of qang tuning Cond

trimmer
6. - THE NEXT STEP IS TO ADJUST THE
Fic. 2 RECEIVER OSCILLATOR AT THE LOW FREQUEN
OSCILLATOR ADJUSTMENTS, 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 70O KC. POSITION AND ALSO SET THE TUNING DIAL
OF THE RECEIVER TO THE TJOO Kc. PosITION. Now ApJUST THE "LOW FREQUENCY
TRIMMER" FOR MAXIMUM READING ON THE OUTPUT METER OR MAXIMUM S1GNAL
STRENGTH N THE SPEAKER. |IT 1S 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 |400 Kc. POSITION AND ALSO SET
THE TUNING DIAL OF THE RECEIVER To THE 1400 Kc. PosiTion.  THEN ADyusT
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-
IMG 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.. |F 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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ALIGNING RECEIVERS (Us/inG A. V. C.

THE OPERATION OF AUTOMATIC VOLUME CONTROL SYSTEMS IS 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, SFECIAL 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:

lo = 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. 1s 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.Ce 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
c:s),olsconnzcr 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., |F THIS 1S TRUE, THE NORMAL BIAS CAN
BE FURNISHED BY CONNECTING THE END TERMINALS OF A 100,000 oHM POTENTIO
METER ACROSS THE TERMINALS OF A U5 voLT B BATTERY, Connecr THE POSITIVE
B BATTERY TERMINAL TO THE RECEIVER CHASSIS, OPEN THE SAMERECE)VER LEAD
AS DESCRIBED IN NOTE #3 AND TO THE ARM TERMINAL OF THE FOTENTIOMETER
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.(. SYSTEM INOPER
ATIVE SO THAT ACCURATE OUTPUT METER INDICATIONS MAY BE OBTAINED OURING
THE PROCESS OF ALIGNING THE RECEIVER,
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TESTING LELECTROLYTIC (ONDENSERS

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. |.

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 1S,

NoTice IN Fig. | THAT A D.C. VOLTAGE OF ABOUT 40O voLTs sHouLD BE
AVAILABLE AND THIS CAN BE IN THE FORM OF SERIES CONNECTED "B" BAT
TERI1ES OR ANY FILTERED "B" Power suppLy. THe POSITIVE eND OF THE
BATTERY MUST BE CONNECTED TO THE POSITIVE sioe oF THE CONDENSER.
THe 2000 OHM RESISTOR 1S USED SOLELY AS A PRECAUTIONARY MEASURE
IN ORDER TO PROTECT THE METER IN CASE THE CONDENSER SHOULD BECOME
SHORT CIRCUITED.

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 2000 -

THAT A GOOD DIELECTRIC +| VvV

wWiLL BUILD UP,

‘\\-ELECTEOLYTVC
CONOENSER

i(//”h4ﬂhdmmeter

WiTH THE CIRCUIT CON-
NECTED AS SHOWN IN FIG.
I, THE  MILLIAMMETER

SHOULD REGISTER A LEAK 400 Volts

AGE CURRENT OF FROM

0.05 1o 0.5MILLIAMPERE I I I l | I ' I | '
PER MICROFARAD.THAT 15,

iF AN 8 MFD. CONDENSER .

IS BEING TESTED IN SET-UPIgéRlTEsT

TH1S MANNER AND THE °

LEAKAGE CURRENT IS FOUND TO BE ANYWHERES BETWEEN .4 AND U MiLL1AM
PERES, THEN THE CONDENSER CAN BE CONSIDERED AS BEING IN A GOOD

CONDITION.

THE LEAKAGE CURRENT GENERALLY DECREASES TO ITS MINIMUM VALUE AF-
TER THE CONDENSER HAS BEEN WORKING FOR A CONSIDERABLE TIME.
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Auromaric VoLume CONTROL TROUBLES

WEAK RECEPTION

20"'

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 WITHORAW A,V,C, TUBE FROM ITS SOCKET. |F
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,

IF A.V.C., Tuse 1s O.K,, CHECK GRID VOLTAGE AND PLATE CUR-
RENT OF A,V.C. TuBE. IF GRID VOLTAGE IS TOO LOW, THIS
TUBE WILL PASS PLATE CURRENT WHEN NO SIGNAL VOLTAGES ARE
APPLIED TO ITS GRID AND THUS DELIVER AN EXCESSIVE BIAS
VOLTAGE TO THE CONTROLLED TUBES, THEREBY REDUCING THE VoL
UME,

CHECK BIAS VOLTAGE OF CONTROLLED TUBES WHEN TUNED TO A
STATION, |F THIS VOLTAGE IS EXCESSIVE, SUSPECT A  LEAKY
BY-PASS CONDENSER BETWEEN GROUND AND THE A.V.C. LEADS ToO
THE GRID CIRCUITS OF THE CONTROLLED TUBES.

NO RECEPT ION

20"

CHECK. GRID BIAS OF CONTROLLED TUBES, |F THIS IS EXCESSIVE,
THERE §S A POSSIBILITY OF A LACK OF BIAS VOLTAGE AT THE
A.V.C. TUBE DUE TO AN OPEN RESISTOR IN THE GRIDCIRCUIT OR
LEAKY BY=-PASS CONDENSERS,

DerFecTive A.V.C. TuBE.

3. = OPEN CIRCUITED A,V.C. COUPLING CONDENSER,

INTERMITTENT A.,V.C. ACTION

le =

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,

IF RECEPTION HAS BEEM 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 SUDDEN "PLOPPING™ SENSATION SO
AS TO MAKE IT DIFFICULT TO TUNE THE RECEIVER TO A POINT OF RES
ONANCE, THEN THIS MAY B8E DUE TO ANY ONE OF THE FOLLOWING CON-
DITIONS: (A) EXCESSIVE HEATER VOLTAGE FOR THE A.V.C. TUBE;
(B) PLATE RESISTOR OF TOO HIGH VALUE USED IN A.V.C. CIRCUIT.

DISTORTION

DISTORTION CAUSED BY OVERLOADING OF R.F, oR |.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 |.F.STAGES TO
WHICH THE A.,V.C. ACTION IS APPLIED., FADING, WEAK,UNSTAB~-
LE, AND INTERMITTENT OPERATION MAY RESULT FROM THIS SAME
CONDITION.

NO CONTROL OF VOLUME

TIME

IN SOME RECEIVERS EMPLOYING A.,V.C. THE YOLUME 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:

le - Weak A.V.C. TuBE

2. - LEAKY BY=-PASS CONDENSERS IN THE CONTROL GRID RETURN CIR-
cuiTs ofF A.V.C, CONTROLLED TUBES.

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 SPEEDs |F 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 RES|IS~-
TORS IN THE A.V,C. SYSTEMS.
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SERVICING SILENT TUNING SYSTEM

IN F1egs. | 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. 1, THIS CONDITION
MAY BE DUE TO ANY ONE OF THE FOLLOWING CAUSES:

l. - ARM OF POTENTIOMETER R, SHORTED TO CHASSIS.
2. - OPEN SCREEN GRID RESISTOR IN SILENCING TUBE CIRCUIT,

3. ~ DEFECTIVE SILENCING TUBE.

IN THE CASE OF THE CIRCUIT

APPEARING IN F1G. 2 THIS CON-
TO GRID AVC DROP RESISTOR gOUPLING

DITION MAY BE DVUE TO: RETURNS
OF CON-
TROLLED

l« - SHORTED OR LEAKY 0.l
MFD. CONDENSER BY=-PASS
ING THE CATHODE OF V3.

2. - LEAKAGE BETWEEN CATH-
ODE AND HEATER OF Vj.
THIS sSAME CONDITION
WILL CAUSE A HUM WHEN
THE RECEIVER IS TUNED
TO RESONANCE AND NO
A.V.C. ACTION WILL OC

'y
CUR, SILENCING
TUBE

TO. GRID RETURN

DISTORTION OF SECOND

IN THE ARRANGEMENT (L
LUSTRATED IN FiG. |,DISTORTED OR
A CHOKED-REPRODUCTION MAY BE
DUE TO3

lo = FAULTY ADJUSTMENT OF Fig. |
A,V.C. WiTH Noi1se SupPPRESSION,
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RZ 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.,

HEADPHONE CONNECTIONS
QUITE OFTEN, IT 1S DESIRABLE TO CONNECT A SET OF HEADPHONES TO A MOD

ERN RECEIVER WHICH
CAN BE DONE

1S BEING USED
IN THE FOLLOWING MANNER:

IN CONJUUNCTION WITH A LOUD SPEAKER,.

THIS

le = THE ciRcUIT AT "A" OF FiG. 3 ILLUSTRATES HOW THE HEADPHONE CON=-

NECTION 1S MADE ON A RECEJIVER 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,
1"ttt
2. B" ofF Fie. —TTES
3 {LLUSTRATES HOW TO 400 MMF. /AND SILENT
MAKE THE HEADPHONE CON
NECTIONS IN A PUSH=-
PULL POWER STAGE. TO
2ND
DET
Je = THE swiTcH ol
IN THE SPEAKER CIRCUIT IJ' WF.
TO AST )
CAN EITHER BE USED OR e TECTORE ST I]_
NOT, DEPENDING UPON A b 2% 1Bu =
THE REQUIREMENTSOF THE ' L [~ S T |
o
PART1CULAR INSTALLA- Fome 'é \
TION, THE SWITCH IN THE = 400,000 @ 200,000 Fr
HEADPHONE CIRCUITS AF- L. 04 MF. l
3 r Y
FORDS A MEANS OF DIS- RETURN 2600000 I 53?'_[ B+ B+ B+
CONNECTING THE SHUNTING L L =
EFFECT OF THE HEAD=- = = -
PHONE CIRCUIT WHEN NOT F'G'AZV 5 A
EMPLOY ING HEADPHONE CoMBINATION Ton . AND
RECEPT!ON. SI1LENCING TUBE,
POWER TUBE TO SPEAKER HEADP/HONES
w4
& o—ip N
ﬁEMH- POWER7335 © © .%gzx%
,> SWITCH
o PLUG ¥
—_
ALK
10,000 Q. > E TO SPEAKER
B
HEADPHONES
o+

Fia. 3
HeapopPHONE CONNECTIONS,




NAT JONAL RADIC AND ELECTRICAL SCHOOL EpucaTionaL DEPT.
Los AngeELEs, CaLiF.

SPECIAL EXAMINATION #1

Dear sTuDENT! W W?/‘?‘{p

ALTHOUGH YOU HAVE BEEN ENROLLED IN MY COURSE OF TRAINING FOR ONLY ASHORT
TIME AND ARE JUST BEGINNING TO GET A GOOD START, YET | AM CERTAIN YOU WJLL
ADMIT THAT YOU HAVE ALREADY LEARNED CONSIDERABLE ABOUT Rapl10e /yv

As | ToLD YOU BEFORE N ONE OF MYy EARLY MESSAGES=—[IN OQRDER TQO SUCCEED 1IN
THE RaDIO PROFESSION, T IS NECESSARY THAT vou REMEMBER THE IMPORTANT
FACTS WHJCH ARE PRESENTED. )

SOME EXCEPTIONALLY |MPORTANT RADIO PRINCIPLES HAVE BEEN BROUGHT TO YOU
ATTENT ION IN YOUR FIRST TEN LESSON ASSIGNMENTS AND &2 THAT | mAY HAVE A
MEANS OF CHECKING UP ON ¥QU AND SEEING HOW WELL YOU REMEMBER THEM, I Am
ASKING YOU TO ANSWER IN FULL ALL OF THE QUESTIONS WHICH ARE [INCLUCED IN
TH1S SPECIAL EXAMINATION,

ALL OF THESE QUESTIONS ARE BASED UPON THE FIR3T TEN LE350NS,S50 REVIEW
THESE LESSONS, IFf NECESSARY, AND ANSWER ALL OF THE QUESTICNS TO THE BEET
OF YOUR ABILITYs NUMBER ALL OF YOUR ANSWERS &0 THAT. THEY WILL CORRESPOND
WITH THE QUESTION NUMBER. WRITE PLAINLY OR USE TYPEWRITER AND THINK OUT
ALL OF YOUR ANSWERS CAREFULLY SO AS TO AVOID ANY UNNECESSARY ERROR ==
CAUSF THE WORK YOU DO ON THESE SPECIAL EXAMINATIONS N A GREAT MEASURE
AFFECTS YOUR FINAL GRADE. qk

' a -
| AM LOOK ING FORWARD Tgbk FINE SET OF ANSWERS FROM YOU, SO PLEASE  MAIL
THEM TO ME AS SOON AS YOU CANe

SINCERELY YCURS,

W

PRESIDENTCﬁ;f‘\

EXAMINAT ION QUEST IONS
le — DESCRIBE IN CETAIL THE OPER;TING PRINCIPLES OF THE M]CROPHONE.,
2. = How MAY sSOUND WAVES BE PRODUCED?
3. — WHAT DO WE MEAN BY THE Term "ELeEcTRoMoTive FORcCe!?
4, = |F TWO COPPER WIRES, ONE HAVING A GREATER DIAMETER THAN THE OTHER,
ARE BOTH CONNECTED ACROSS THE SAME SCURCE OF VOLTAGE, THEN WHICH OF

THESE TWO|WIRES WiLL PASE THE MOST CURRENT?

5, — WHAT PARTS CONSTITUTE THE CONVENTJONAL TYPE OF TUNING CIRCUIT IN A
RADIO RECEIVERT?

Be — WHAT 15 A RugosTAT?

(over)



1, -

15, e
16. -

9. -
20. -

WRAT IS THE DIFFERENCE- BETWEEN A DAMPED AND CONT INUOUS TYPE RADIO WAVE?
[F A CONDENSER IS CONNECTED IN A CIRCUIT THROYGH WHICH AN ALTERNATING
CURKRENT IS FLOWING, WiLL THE CONDENSER FASS MORE OR LESS CURRENT IF THE
FREQUENCY OF THE ALTERNATING CURRKENT IS INCREASED?

|F FOUR RESISTANCES, HAVING THE RESFECTIVE VALUES GF |0 OHMS, 6 oHﬁg,

4 oums aND 3 OHMS ARE ALL CONNECTED IN PARALLEL ACROSS A VOLTAGE SOURCE
OFFERING AN ELECTROMOTIVE FORCE GF [00 VOLTS, THEN HOW MUCH CUKRENT WiLL
FLOW THRU EACH RESISTOR? WHAT WILL BE THE TOTAL CURRENT FLOWING THROUGH
THE ENTIRE CIRCUIT?

IF TWO COILS ARE EACH WOUND ON A TUBULAR-SHAFED FORM HAVING A DI!AMETER
ofF |I" AND ONE OF THESE COILS CONSISTS OF |0 TURNS GF WIRE WHILE THE
OTHER CONSISTS OF 30 TURNS OF WIRE, THEN WHICH OF THE TWO COILS WILL
HAVE THE GREATER INDUCTANCE?

DESCRIBE THE OPERATING PRINCIFLES OF A GR!C CONDENSER AND LEAK TYPE CE-
TECTOR. \

IF THE FILAMENTS OF TWC TUBES DRAWING | AMPERE EACH ARE CONNECTED IN
PARALLEL AND TOGETHERX CONNECTED ACROSS A 2 VOLT "A" SUFiLY, THEN WHAT
WIiLL BE THE TOTAL FILAMENT CURRENT WHICH IS DRAWN Er THIS COMBINAT ION

OF TuBES? \

IF YOU SHOULD HAVE A MAGNET, WHCSEZ FOLARIT IS NOT MARKED, HOW CAN YOU
IDENTIFY 1TS NOKRTH AND SUUTH FOLES WITH THE AID OF A MAGNETIC COMPASS?

WHAT 1S THE CHIEF ADVANTAGE GBTAINED FROM RESISTANCE-CAFACITY INTER-
STAGE COUPLING IN AN A F. AMFLIFIER?

WHAT IS THE DIAMETER OF A #26 B&S COFFER WIRE?

A RESISTANCE OF 10 oHMs, 5 oHMs, 30 OHMS AND 50 OHMS ARE ALL CONNECTED-
IN SERIES AND AN ELECTROMOTIVE FORCE COF 200 vVOLTS IS APPLIED ACROSS THE
EXTREMITIES OF THE ENTIRE GROUP, HUW MUCH CURRENT WILL FLOW THROUGH THE
CIRCUIT? WHAT WILiL BE THE VULTAGE DiOF ACROSS EACH RES!ISTOR?

: L 4
DESCRIBE EXACTLY WHAT OCCURS IN EACH CIRCUIT OF A CRYSTAL RECEIVER DUR-
ING THE RECEPTION UF A BROADCAST . i'OGR AM,

IF THE VOLTAGE SUPPLIED BY A sourkceE oF EM.F. Is GREATER THAN CAN BE
TOLERATED BY A CERTAIN AFPLIANCE WHAT MEANS MAY BE EMPLOYED TO REDULCE
THIS VCLTAGE THE PROPER AMOUNT?

bRAW A CIRCUIT DIAGRAM OF A GNE-TUBE RECEIVER EMPLOYING REGENERATION.

DRAW A CIRCUIT DIAGRAM OF A TRANSFORMER-COUFLED A.F. AMFLIFIER.
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SPECIAL EXAMINATION #2

)

DEAR STUDENT: :{ZLIQ?

HAVING COMPLETED TWENTY LESSONS OF YOUR COURSE, IT IS AGAIN T!ME
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 #l1
TO 20, INCLUSIVE. | AM SURE THAT YOU REALIZE THE IMPORTANCE OF THIS
EXAMINATION AND THAT YOU WILL GIVE T CAREFUL CONSIDERATION TO OBTAIN
THE BEST POSSIBLE GRADE.

YOU ARE NO DOUBT PLEASED BECAUSE YOU ARE IM THE HEART OF YOUR Ra-
DtO SERVICE STUDY AT SUCH AN EARLY STAGE OF YOUR TRAINING. BY IMMEDIATE
LY APPLYING TH!S INFORMATION TO PRACTICAL USE) MANY STUDEZKTS HAVE BEEE
ABLE TO EARN CONSICERABLEZ MONEY IN SPARE TIME WORK DURING THE ENTIRE
LATER PERIOD OF THEIR STUDIES.

REMEMBER THAT 1T PAYS TO REVIEW YOUR LESSONS FROM TIME TO TIML,
TO F!X THE IMPORTANT POINTS IN YOUR MIND. ALSO BEAR 1T iN MIND THAT TO
OBTAIN THE GREATEST POSSIBLE BENEFIT FROM YOUR LESSONS REQUIRES EARNEST
STUDY; JUST READING THE LESSON ONCE OR TWICE 1S NOT SUFFICIENT.

WE WiLL BE ESPECIALLY iNTERCSTED iIN YOUR AMNSWERS TO THE SECOND
SPECIAL EXAMINATION AND HOPE THAT YOU WILL GIVE THIS IMPORTANT MATTER
YOUR IMMEDIATE ATTENTION.

SINCERELY YOURS,
T

"

At L.a.vtji_,
gt PRES I DENT ‘

EXAMINATION QUESTIONS

b -

\.\-..’

I+ = WHAT IS MEANT BY RADIO FREQUENCY AMPLIFICATION?

2. - DESCRIBE THE CONSTRUCTIONAL FEATURES OF A TYPICAL MODERN R.F.TRANS
FORMER.

5. =~ SUPPOSE THAT YOU DESIRE TO WIND A SECONDARY WINDING OR TUNING COIL
OF AN R.F. TRANSFORMER FOR BROADCAST RECEPTION ON A FIECE OF BAKE-
LITE TUBING HAVING A DIAMETER OF |", 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 WUSE IN TH!S
coiL?

4. - DESCRIEE HOW NEUTRALIZING PRINC!PLES MAY BE EMPLOYED TO PREVENT OS
CILLATION IN AN R.F. AMPLIFIER IN WHICH TRIODES ARE USED.

5. - By MEANS OF A DIAGRAM,SHOW THE NUMBER AND ARRANGEMENT OF DRY CELLS
YOU WOULD USE TO OBTA'N A VOLTAGE OF L4 1/2 vOoLTS AND SUPPLY 4 CUR-
RENT DEMAND OF |/2 AMPERE.




6.- HOWw WOULD YOU TEST A #6 DRY CELL TO DETERMINE IF T IS SERVICEABLE?

7. - WHAT MINIMUM VOLTAGE WOULD YOU ALLOW A NOMINAL L5-vout "B" BATTERY
BEFORE CONSIDERING ITS REPLACEMENT?

DESCRIBE THE CONSTRUCTION OF A LEAD=-ACID TYPE STORAGE CELL.

@
1

9. = |F A LEAD=-ACID TYPE STORAGE CELL 1S FULLY CHARGED, WHAT SHOULD BE
ITS SPECIFIC GRAVITY?

0. WHAT SPECIFIC GRAVITY READING INDICATES A LEAD-ACID STORAGE CELL
A4S BEING FULLY D!SCHARGED?

l1.-~ WHAT 1S THE NORMAL VOLTAGE DEVELOPED ACROSS A FULLY-CHARGED LEAD-
ACID STORAGE CELL?

2.~ DESCRIBE THE CONSTRUCT!ONAL FEATURES OF AN ELECTROLYT!C TYPE OF
TRiICKLE CHARGER.

15.~ DRAW & CIRCUIT DIAGRAM OF A TRICKLE CHARGER IN WHiCH A COPPER=-OX
IDE RECTIFIER 1S USED.

Ib.- DRAW A CIRCUIT DiAGRAM OF A "B" ELIMINATOR IN WHICH A RAZYTHEON
GASEOUS RECTIFYING TUBE !S USED.

15~ DESCRIBE THE CONSTRUCTION AND OPERATION OF AN ELECTROMAGNETIC TYFPE
OF DYNAMIC SPEAKER.

i6. -~ DESCRIBE THE CONSTRUCTION OF THE TYPE OF SCREEN-GR(D TUBE USED IN.
BATTERY-OPERATED RECEIVERS.,

17e= WHY (S SHI!ELDING USED ' N MODERN REZCEIVERS?

18.- WHAT ARE THE OPERATING CHARACTERIST!CS OF THE TYPt 2A5 POWER TUBE?
9.~ WHAT ARE THE OPERATING CHARACTERISTICS OF THE TYPE =58 TupE?

20.- HOWw IS THE GRID BIAS VOLTAGE GENERALLY OBTAINED IN A.C. RECEIVERS?

2l .- DRAW A CIiRCUIT 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 FIELC COIL OF A DYNAMIC
SPEAKER MAY EBE USED AS A FILTER CHOKE IN THE POWER 3UPPLY OF AN
A.C. RECEIVER.

23.~ DESCRIBE THE OPERATING PRINCIPLES OF A STANDARD TYPE SUPERHE TERO-
DYNE RECTIVER.

24 .- WHAT IMPORTANT FACTS WOULD YOU TAKE {NTO CONSIDERATION WHEN DESIGN
ING AN ANTENNA INSTALLAT!ON?

25.- NAME THE MOST IMPORTANT (TEMS WHICH SHOULD BE INCLUDED IN THE RA~
DIO MAN'S SERVICE EQUIPMENT.
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Apecial Examination # 3 ol 13 T

UPON COMPLETING YOUR 277TH LESSON, YOU HAVE PASSED ANOTHER IMPORTANT
8TAGE OF YOUR TRAININGe BY CHECKING BACK OVER THE LAST NINE LESSONS
WHICH YOU STUDIED, YOU WiLL FIND THAT YOU HAVE LEARNED CONS|DERABLE A=
BOUT RECEIVER TROUBLES, RADIO INTERFERENCE, AUTOMOBILE RECEIVERS,MI|DGET
RECEIVERS8, AND PORTABLE RECEIVERS, A8 WELL HAVING RECEIVED MANY SUGGES—
TIONS REGARDING THE CONSTRUCTION OF RECEIVERS IN GENERALe THIS,YOU WILL
NO DOUBT AGREE, 18 A GREAT DEAL OF INFORMATION TO HAVE ACQUIRED IN ONLY
NINE LEssoNg AND MIGHTY IMPORTANT INFORMATION TOO,.

Dear STuDENT:

| WANT YOU TO REALIZE THAT | AM DEEPLY INTERESTED IN HOW WELL YOU
REMEMBER THE MANY THINGS WHICH YOUR LESSON8 HAVE MADE KNOWN TO YOU AND
IT 18 FOR THIS REASON THAT | AM ABKING YOU TO ANSWER THE QUEST|ONS OoF
THIS SPECIAL EXAMINAT IONe

EACH OF THE QUESTION8 TO FOLLOW 18 BASED UPON LESSONS #19 TO 27 In=
CLUBJVE AND SO |T WOULD BE ADVISABLE THAT YOU REVIEW THESE LESSONS OARE—
FULLY BEFORE ATTEMPTING TO ANSWER THE QUESTIONS.

| ALBO WISH TO TAKE THIS OPPORTUNITY OF CONGRATULAT|NG YOU FOR THE
FINE WAY [N WHICH YOU HAVE APPLIED YOURSELF TO YOUR STUDIES 80 FAR AND |
AM CONFIDENT THAT YOU WILL CONTINUE TO DO YOUR UTMOST IN MAINTAINING A
HIGH STANDARD IN THE WORK WHJCH S YET TO COMEe.

S INCERELY YOURS,

PRES IDENT

EXAMINAT ION QUEST IONS /0//3

|o = IF IN A BATTERY OPERATED RECEIVER,THE FILAMENT WJRES8 TO ONE OF THE
TUBES BECOME SHORT CIRCUITED, HOW WILL THI8 AFFECT THE RECEIVER AND
THE "A" BATTERY?

2. = EXPLAIN HOW YOU CAN DETERMINé IF A WINDING OF A TRANSFORMER I8 OPEN
CIRCUITED OR NOT,

3. bt WHAT SYMPTOMS WOULD CAUSE YOU TO SUSPECT A FILTER CONDENSER [N THE
POWER PACK OF AN A,Cs RECEIVER BEING SHORT CIRCUJTED?

4, = WHAT ARE SOME OF THE PO8S IBLE CAUSES8 FOR WEAK S|GNAL REPRODUCT]ON?

(over)



50"‘

IF vou WERE CALLED UPON TO DJAGNOSE THE CAUSE FOR THE FAJLURE OF
AN A.C, RECEIVER TO OPERATE, HOW WOULD YOU PROCEED TO DETERMINE

. THE TROUBLE?
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EXPLAIN A QUiICK AND SIMPLE TEST WHICH WILL ENABLE YOU TO DETERMINE
WHICH 8TAGE OF A TUNED R.F. RECEIVER IS PREVENTING THE SET - FROM
OPERATINGT

WHAT ARE THE MOST PROBABLE CAUSES FOR POOR TONE QUALITY?
WHAT ARE THE MOST comMmoNn CAUSES FOR EXCESSIVE HUM IN A,CeRECEIVERS?

WHAT ARE SOME OF THE MOST COMMON CAUSES FOR SCRATCHING AND CRACKL~
ING NOJSES IN A RECEIVER?

IF PLATE VOLTAGE 18 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?

EXPLAIN HOW YOU WOULD DETERMINE |F AN INTERFERENCE NOISEOR|QINATES
WITHIN THE RECEIVER OR NOT,.

How wouLD You GO ABOUT THE TASK OF LOCATING AN EXTERNAL SOURCE OF
INTERFERENCE?

IF an ELECTRIC MOTOR [|S KNOWN TO PRODUCE AN INTERFERING NOISE, HOW
COULD YOU CORRECT THE CONDITiON?

DescriBE AN INTERFERENCE REJECTING ANTENNA SYSTEM,

DESCRIBE A SUJTABLE ANTENNA SYSTEM FOR AN AUTOMOBILE RECEIVER [N=
STALLAT IONs

EXPLAIN WHAT PROVISIONS SHOULD BE MADE [N THE ELECTRICAL SYSTEM OF
AN AUTOMOBILE TO PREVENT THE RECE|VER FROM PICKING UP EXCESSIVE IN
TERFERENCE NO|SE,

DRAW A CIRCUIT DIAGRAM OF A VIBRATOR TYPE AutomoTive "B" ELiMINAT-
OR USING A VACUUM TUBE RECTIFIER,

EXPLAIN THE OPERATING PRINCIPLE OF THE "B" ELIMINATOR WH{CH You
HAVE DRAWN AS YOUR ANSWER FOR QUESTION #17 OF THIS EXAMINATION,

DEscrIBE ONE comMMoON METHOD OF SUPPLYING THE BIAS VOLTAGE FOR A FiL
AMENT TYPE POWER TUBE IN A MIDGET A,.C. RECEIVER, [ILLUSTRATING YOUR
DESCRIPTION BY MEANS OF A SIMPLE DIAGRAM,

WHAT ARE THE MOST IMPORTANT POINTS WHICH YOU WOULD TAKE INTO Ccon—
SIDERATJON UPON COMTEMPLATING THE CONSTRUCTION OF A PORTABLE RE—
CEIVER?

DEsSCRIBE THE CONSTRUCT IONAL. FEATURES OF A TYPICAL LOOP ANTENNA

224 = WHAT IMPORTANT FACTS WOULD YOU TAKE INTO CONSIDERATION UPON CON—

TEMPLATING AN ANTENNA INSTALLATJON?
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ﬁpeciol Examination # 4

DeEarR 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
WORKe FROM NOW ON, YOUR STUDIES ARE @GO ING 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
RADJO INDUSTRY HAS TO OFFER YOU,

IT 1s NOW TIME FOR ANOTHER SPECIAL EXAMINAT|{ONe TH]S PARTiCULAR EX—
AMINATION |8 BASED SOLELY UPON LEsSons #28 To $#36 INCLUSIVE AND SO BE~-
FORE COMMENCING TO ANSWER THE FOLLOWING GROUP OF QUESTJONs, | SUGGEST
THAT YOU FIRST REVIEW THESE LAST NINE LESSONS CAREFULLY, 80 THAT YOU
WILL BE SURE TO HAVE A PERFECT UNDERSTANDING OF EVERYTHING WH|CH HAS BEEN
EXPLAINED IN THEM,

| AM CERTAIN THAT YOU WILL FIND THI8 EXAMINAT JON TO BE [NTERESTING,
AS WELL AS INSTRUCTIVE AND THAT YOU WJLL DO YOUR BEST TO RECEJVE A SPLEN

DID GRADE UPON ITe
SINCERELY YOURS,

EXAMINAT ION QUEST IONS

le — DRAW A DIAGRAM OF A TYPICAL AUTOMATIC VOLUME CONTROL CIRCUIT,USING
A SEPARATE A.V.Ce TUBE AND EXPLAIN HOW |IT OPERATES.

2¢ = WHY IS IT THAT RECEIVERS EMPLOYING AN AUTOMATIC VOLUME CONTROL 8YS
TEM HAVE A TENDENCY TO AMPLIFY BACK GROUND NOISE CONS{|DERABLY WHEN
TUNED TO SOME PO INT BETWEEN sTATions?

3, — DRAW A CIRCUIT DIAGRAM OF AN AUTOMATIC NOISE SUPPRESSION CIRCUIT,
SHOWING HOW |T 1S UBED IN CONJUNCTION WITH AN AUTOMATIC VOLUME CON—
TROL SYSTEM OF A RECEIVER.

4, — EXPLAIN THE OPERATION OF THE CIRCUIT WHICH YOU HAVE DRAWN [N ANSWER
TO QUESTION #3,

(ovER)
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ILLUSTRATE BY MEANS OF A DIAGRAM HOW A TYPE 2AB TUBE CAN BE USED
iN A SUPERHETERODYNE RECEIVER SO AS TO FUNGCT JON SIMULTANEOUSLY AS A
SECOND DETECTOR, AsF. AMPLIFIER AND AN A,V.C. TUBE,

WHEN USING A DUPLEX—DJODE TRIODE TUBE SO THAT IT WILL FUNCTION AS
A HALF=WAVE DETECTOR, HOW WI|LL THE AMOUNT OF {T8 RECTIF|ED SIGNAL
VOLTAGE COMPARE WITH THAT OBTAINED WHEN TH|§ SAME TUBE IS USED IN
A FULL~WAVE DETECTOR ARRANGEMENT?

ExpPLAIN THE MECHAN ISM AND OPERATION OF THE SHADOW=TUN ING INSTRUMENT,
SHow BY MEANS OF A DIAGRAM HOW N 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 CIRCUI|ITe

Draw A CIRCUIT D!IAGRAM SHOWING HOW A PHONOGRAPH PICK=UP UNIT CAN BE
CONNECTED TO THE GRID CIRCUIT OF A RECEIVER!S DETECTOR STAGEe

DRAW A CIRCUIT DIAGRAM SHOWING HOW A PHONO GRAPH P | CK=UP UNIT CAN BE
CONNECTED TO THE SECOND DETECTOR OF A SUPHETERODYNE RECEJVER IN
WHICH A TYPE 2AB TUBE IS EMPLOYED.

DRAW A CIRCUIT DIAGRAM WHICH ILLUSTRATES A TONE~CONTROL CIRCUIT.
WHAT 1S AN JIMPORTANT ADVANTAGE OF CONTROLLJING REGENERATION {N SHORT
WAVE RECEIVERS THROUGH VARIATION OF THE DETECTOR Tuse'!s SCREEN—

GRID POSITIVE POTENTIAL.

EXPLAIN How YOU WOULD TEST A LEAD—ACID STORAGE BATTERY BY MEANS OF
THE CADIMUM TEST.

How poeEs THE Epison STORAGE cELL DIFFER FROM THE LEAD=ACID TYPE
STORAGE CELL?

ExPLAIN THE "sk 1P—DISTANCE" PHENOMENA AS EXPERIENCED W|TH SHORT—
WAVE RECEPT JON,

DESCRIBE BRIEFLY HOW A RECEIVER DESIGNED FOR |10 voLT D.C. OPERA—
TION DIFFERS FROM A RECEJVER DESIGNED FOR |]O VvOLT A,C., OPERATION,

How poes a |10 voLT A.C, RECEIVER DIFFER FROM A 220 voLT A.Ce RE~
CEIVERT?

DESCRIBE BRIEFLY ANY ONE UNJVERSAL RECEIVER CIRCUIT,
DEScRIBE THE 2525 TUBE AND EXPLAIN HOW [T MAY BE USED.

WHAT ARE SOME OF THE MORE IMPORTANT POINTS WHICH SHOULD BE CONSID—
ERED AT THE TIME THE CONSTRUCTION OF ANY RECEIVER 1S CONTEMPLATED?
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Bpecial Examination #5

Dear STUDENT?

DURING THE PAST NINE LESSONS, YOU HAVE LEARNED MANY NEW THINGS OFA
TECHN]ICAL NATURE WHICH ARE GOING TO PROVE THEMSELVES OF GREAT VALUE ToO
YOU LATER ON, THE PRINCIPLES AND FORMULAS GIVEN YOU N THE LESSONS8 FROM
#37 To 45 ForM THE BAS18 OF RADIO DESIGN WORK IN GENERALe

IT 18 KNOWLEDGE OF THE TYPE WHICH YOU ARE NOW ACQUIRING THAT WILL
PERMIT YOU TO RISE ABOVE THE RANKS OF THE AVERAGE TECHNICIANe FURTHER=
MORE, THIS 18 THE TYPE OF TRA INING WHICH ENABLES YOU TO DERIVE REAL DIY
IDENDS8 FROM THE INVESTMENT YOU MADE AT THE TIME YOU ENROLLED

BEAR IN MIND THAT THIS EXAMINATION Is BASED ON LESSONS #37 To 45,
80 BE SURE TO REVIEW THESE LESSONS CAREFULLY FIRST BEFORE ATTEMPTING TO
ANSWER THE FOLLOWING QUEST IONSs

8 INCERELY YOURS,

PRES IDENT

EXAMINAT ION QUEST IONS

le = How DOES THE IMPEDANCE OF A SERIES RESONANT TUNING CIRCUIT COMPARE
WITH THAT OF A PARALLEL RESONANT CIRCUIT AT THE RESONANT FREQUENCY?

2, = WHAT 1s MEANT BY THE TERv POWER FACTOR?

3. - |F A CONDENSER OF o00025 MFDe CAPACITY 1S CONNECTED IN SERIES WITH
A COIL HAYING AN INDUCTANCE VALUE OF 4 MICROHENRIES, AT WHAT WAVE-
LENGTH WILL THIS TUNED CIRCUIT RESONATE?

4, = |F A CONDENSER OF |40 MMFDe CAPACITY 158 CONNECTED IN SERIES WITH A
COIL HAVING AN INDUCTANCE VALUE OF 4 MICROHENRIES, AT WHAT WAVE-

LENGTH WJLL THIS TUNED CIRCUIT RESONATE?

5. = HOw MANY TURNS TO THE INCH CAN A $#30 B&S ENAMELLED COPPER WIRE BE
WOUND |F NO SPACING 18 ALLOWED BETWEEN ADJACENT Tuans?

6., — To WHAT FREQUENCY DoEs AN "LC" FacTor oF 0.1013 corresPoNnD?

(oveR)
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lF IT 1S DESIRED TO WIND A coIL ON A |" DIAMETER TUBULAR FORM W{TH
A $#30 B&S ENAMELLED WIRE AND SO THAT IT WILL TUNE OVER A FREQUENCY
BAND OF 550 To 1500 Kce WHEN USED IN CONJUNCTION WITH A +00035mMFD.
TUNING CONDENSER, THEN HOW MANY TURNS OF THIS WIRE SHOULD BE USED
IF NO SPACING IS ALLOWED BETWEEN TURNs?

AN UNKNOWN RESISTANCE IS BEING MEASURED oN A WHEATSTONE BRIDGE AND
A |10 oHM RESISTOR IS USED A8 A STANDARD., WITH THE "BrIDQE" IN A

8TATE OF BALANCE, THE DIsTances "8" ano "T" ARE FOUND TO BE 20
CMe AND 80 cMs RESPECTIVELYe WHAT |8 THE VALUE OF THE UNKNOWN RE=
S ISTANCE?

WHAT IS THE ADVANTAGE OF USING A BAND=PASS OR BAND—~SELECTOR C|R~
CUIT IN THE R.F, AMPLIFIER OF A RECEIVER?

DrAW A CIRCUIT DIAGRAM BHOWING HOW A FIXED CONDENSER MAY BE USED
AS THE MEANS OF COUPLING IN A BAND=PASS CIRCUIT,

IN ORDER TO HAVE A GANGED TUNING CONDENSER TUNE THE OSCILLATORy AS
WELL A8 THE PRE=S8ELECTOR AND FIRST DETECTOR STAGES |N A SUPERHETER—
ODYNE RECEIVER EMPLOYING A PADDING SYSTEM IN THE O0SCILLATOR'S TUNED
CIRCUIT, WHAT RELATION MAY EXIST BETWEEN THE |NDUCTANCE RATING OF
THE OSCILLATOR' S TUNED WINDING AND THE OTHER TUNED WINDINGS AND BE—
TWEEN THE SI1ZE OF PADDING CONDENSER AND THE RATINGS OF THE GANGED
CONDENSER SECTIONS SO A8 TO OBTAIN PROPER TRACK INGT

|F THE PEAK VOLTAGE IN A CERTAIN A.C. CIRCUIT 1s 450 voLTs, WHAT
WILL BE THE EFFECTIVE VOLTAGE OF THI8 CIRCUIT!

|F FOUR RESISTORS HAVING RESPECTIVE VALUEs oF |03 20; 5 AND 4 OHMS
ARE ALL CONNECTED [N PARALLEL, WHAT WILL BE THEIR COMBINED RES|g-
TANcCE?

IF THE VOLTAGE OF AN A.Co CIRCUIT AS MEASURED WITH A VOLTMETER 1|8
FOUND To BE |30 vOLTS, THEN WHAT PEAK VOLTAGE WILL BE PRESENT IN
THIS SAME circuUlT?

WHAT INDUGTIVE REACTANCE WILL AN 85 MILLIHENRY R,F. CHOKE OFFER TO~
WARDS A 600 Kce CURRENT?

WHAT CAPACITIVE REACTANCE WILL A 00035 MFD. CONDENSER OFFER TO—
WARDS AN OSCILLATING CURRENT HAVING A FREQUENCY OF 850 Kc.?

A CIRCUIT cONSISTING OF A |00 MILLIHENRY CHOKE, A 005 MFDe. CONDEN—
8ER AND |5 oHMs oF D.C. RESISTANCE ARE ALL CONNECTED |N SERIESe |F
THE ENDS OF THIS COMBINATION ARE CONNECTED ACROSS A SOURCE OF 2VOLTS
BIGNAL VOLTAGE AND OF 800 Kc. FREQUENCY, THEN HOW MUCH CURRENT W{LL
FLOW THROUGH THE cIRcUIT?

WHAT 13 THE PHASE RELATIGN BETWEEN THE VOLTAGE AND CURRENT IN A
PURE [NDUCTIVE A.,Cs CIRCUIT?

|F THREE CONDENSERS HAVING RESPECTIVE CAPACITIVE VALUES oF ,00025
MFDs, o0005 MFD., AND 00075 MFD.ARE ALL CONNECTED IN S8ERIES, WHAT
WILL BE THEIR COMBINED CAPACITY?
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SPECIAL EXAMINATION NO. T

DEAR STUDENT:

YOU HAVE JUST COMPLETED AN INTENSIVE STUDY TREATING WITH A-F AMPL!
FYING SYSTEMS AND MATHEMATICS. TH1S KNOWLEDGE IS GOING TO BE OF TREMEN:
DOUS HELP TO YOU IN CONSTRUCTING SOUND AMPLIFYING EQUIPMENT, BROADCAST
TRANSMITTERS, TALKING PICTURE EQUIPMENT, TELEVISION EQUIFMENT, ETC.

| ADVISE YOU MOST URGENTLY TO REVIEW THIS SERlEs OF LESSONS ON AM=-
PLIFIERS SO THAT THERE WILL BE NO DOUBT IN YOUR MIND CONCERNING ANY OF
THE SUBJECTS DISCUSSED THEREIN. THIS 1S 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.,

| AM DELIGHTED IN SEEING YOU MAKE SUCH SPLENDID PROGRESS IN YOUR
STUDIES, AND AM ANXIOUSLY LOOKING FORWARD TO THE TIME WHEN YOU WIiLL TAKE
YOUR PLACE IN THE INDUSTRY AS A THOROUGHLY QUALIFIED TECHNICiAN.

SINC

PRESIDENT ;;

LY YOURS,

EXAMINATION QUESTIONS

!« - DRAW A CIRCUIT DIAGRAM OF AN A=F AMPLIFIER EMPLOYING A 57 TUuBE IN
THE INPUT STAGE, A 56 TUBE IN THE INTERMEDIATE STAGE AND TWO 2A5's
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 8-0HMS. THIS DIAGRAM 1S TO BE COMPLETE, WITH THE VALUES
OF ALL PARTS DESIGNATED.

2. - FOUR DYNAMIC SPEAKERS, HAVING VOICE COIL IMPEDANCES OF Q-OHMS EACH
AND INDIVIDUAL INPUT TRANSFORMERS, ARE TO BE CONNECTED TO A 200-0HM
TRANSMISSION LINE. OSHOW BY MEANS OF A DIAGRAM HOW YOU WOULD MA KE
THE CONNECTIONS, INDICATING THE IMPEDANCE VALUES OF THE VARIOUS

PARTS INVOLVED.

5. - ExPLAIN IN DETAIL HOW YOU WOULD PROCEED TO DETERMINE THE ACOUSTIC
CONDITIONS OF A ROOM, PREPARATORY TO INSTALLING AMPLIFYING EQUIPMENT,

L, - DRAW A DIAGRAM OF A PRE-AMPLIFIER CIRCUIT, SHOWING HOW A CONDENSER
MICROPHONE 1S CONNECTED TO IT AND HOW YOU WOULD COUPLE THIS AMPLI-
FIER TO THE INPUT OF A MAIN AMPLIFIER THROUGH A 500-0HM TRANSMI S~
S1ON LINE. THIS DIAGRAM IS TO BE COMPLETE, WITH ALL NECESSARY PARTS
VALUES SPECIF IED.

( ovER)
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DESCRIBE THE PRINCIPLES INVOLVED IN DESIGNING A DIRECT-COUPLED A=F
AMPLIFIER, AND ILLUSTRATE YOUR EXPLANATION WITH A SUITABLE DRAWING.

MAKE A DIAGRAM SHOWING HOW A TYPE 53 TUuBE 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.

REDUCE THE FOLLOWING FRACTION TO ITS LOWEST TERMS:

(X4 Y) (x-Y)*

X(X=Y)2
REDUCE THE FOLLOWING TO EQUIVALENT FRACTIONS HAVING A LOWEST COMMON
DENOMINATOR: - .
(a) (8) (¢)
A X A?
X - A X - A XZ - AZ

SOLVE FOR X IN THE FOLLOWING EQUATION: 2X-(5X+5) = T.
Divioe b ¥y 48x"v® _ 12 x6 ¥ sy 2x*v 2

SoLve FOR "X" IN THE FOLLOWING EQUATION: X% - 16 =148
DiviDE 33X+ Y BY bx
9 3

SOLVE THE FOLLOWING PROBLEM BY USING LOGARITHMS, SHOWING ALL YOUR
WORK:

J10 X 3.1 X 0.650
33 X 0.7854 X 1.7

AN AMPLIFIER HAS AN EMF OF ONE VOLT APPLIED ACROSS ITS INPUT RESIS-
TANCE OF 20,000-0HMS. AN EMF OF |8 VOLTS APPEARS ACROSS 1TS OUTPUT
RESISTANCE OF 5000-0HMS. WHAT 1S 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?

A CERTAIN AMPLIFIER 1S KNOWN TO OFFER A GAIN OF 80 DB, AND AT WHICH
TIME A SIGNAL VOLTAGE OF 35 VOLTS 1S AVAILABLE AT ITS OUTPUT. As-
SUMING THE INPUT AND OUTPUT IMPEDANCES TO BE EQUAL, WHAT 1S THE
SIGNAL-VOLTAGE INPUT TO THE AMPLIFIER AT THIS TIME?

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
FI1ER, T-PAD VOLUME CONTROLS ARE TO BE USED IN THIS SYSTEM.

IT IS DESIRED TO DESIGN AN H-PAD FOR A 500-0OHM 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 WUSED IN THE PAD, AS WELL AS
THE SOURCE AND LOAD IMPEDANCES.

DeEsiGN 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 1S TO BE 250,000
OHMS. THE TOTAL ATTENUATION 1S T0O 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 .
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SPECIAL JOB SHEET EXAMINATION #] Z

DearR STUDENT: M f}y

You HAVE 8Y THIE TIME STUDIED THE FIRST TEN J08 SHEETS AND BEFORE
CONTINUING W]TH THOSE WHICH ARE TO FOLLOW, IT IS ADVISABLE THAT WE TAKE
THE TIME NOW TO ASSURE OURSBELVES THAT YOU ARE LEARNING FROM THEM ALL THAT
YOU 8HOULD,

IT 18 OF COURSE TRUE THAT THis FIRST GROUP OF TEN JoB SHEETS AéE
OF A RATHER ELEMENTARY NATURE BUT NEVERTHELESS THEY COJTAIN MANY [MPOR~
TANT FACTS WHICH YOU CANNOT AFFORD TO PASS BY UNNOTICED. As YOU PROGRESS,
YOU WILL FIND YOUR J08 SHEETS TO TREAT WITH THE MORE COMPLEX S8UBJECTS AND
TO BECOME INCREASINGLY INTERESTING,

BEFORE COMMENCING TO ANSWER THE QUESTIONS WHICH FOLLOW,PLEASE NUM=
BER YOUR EXAMINATION PAPER A8 J8~| FOR IDENTIFICATION PURPOSES,

INCERELY YOURS,

PRrRES 1DENT

EXAMINAT ION QUESTIONS
(J8—1)

le = EXPLAIN IN DETAIL HOW YOU WOULD ALJGN THE TUNING CIRCUITS OFA T.R.F,
RECEIVER WITH THE AID OF A SERVICE OSCILLATOR,

2. — DEsSCRIBE TWO METHODS WHEREBY YOU CAN DETERMINE WHICH sIDE oF A D,C,
CIRCUIT 8 POSITIVE AND WHICH NEGATIVE,

3. = A CERTAIN HOME WHICH YOU ARE CALLED UPON TO VISIT 18 WIRED FOR ELEC~
TRIC LIGHTING AND YOU ARE EXPECTED TO DETERMINE WHETHER THIS PARTI|C~
ULAR INSTALLATION I8 OF THE A.C., or D.C, TYPE AND ALSO THE VOLTAGE
OF sAME, How wouLlb YOU PROCEED TO DETERMINE THESE FacTs?

4, = WHAT 1z THE DIAMETER OF A #]|0 B&8 COPPER WIRE EXPRESSED IN MILS AND
18 THE RESIS8TANCE PER THOUSAND FEET OF THI8 WIRE?

5. = You ARE CALLED UPON TO SERVICE AN OLD T.R.Fs RECEIVER WHICH EMPLOYS
TRJODES IN AN R.Fes AMPLIFIER OF NEUTRODYNE DESIGNe THE SELECTIVITY
OF THIS RECEIVER IS FOUND TO BE BATISFACTORY BUT THEZ SET HAS AT@#ND—
ENCY TO SQUEAL OR WHISTLE ESPECIALLY WHEN TUNED TO THE HIGHER FRE=
QUENCIES, WHAT 18 WRONG WITH THIS RECEIVER AND HOW WOULD YOUPROCEED
TO CORRECT THE CONDITIONT

(oveR)
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How MUCH CURRENT CAN BE PASSED SAFELY THROUGH A %12 B&S RUBBER cow—
ERED WJRET?

UPON BEING CALLEDUPON TOSERVICE ABATTERY’ OPERATED RECEIVER, YOU FIND
THAT THE TUBES LIGHT BUT NO SIGNALS ARE RECEIVEDe WHAT 18 THE PROB-
ABLE CAUSE OF THE TROUBLE AND HOW WOULD YOU REMEDY |ITY

UpoN TEsSTING AN A.C. RECEIVER, IT IS FOUND THAT No "B" voLTAGEs ARE
AVAILABLE FROM THE POWER PACK AND THE PLATES OF THE RECTIFIER TUBE
BECOME RED HOTe WHAT IS THE MOST PROBABLE CAUSE FOR THIS TROUBLE AND
HOW WOULD YOU REMEDY {T?

A CERTAIN RECEIVER HAS A TENDENCY TO EMIT A HOWLING SOUND WHEN CER=—
TAIN S8TRONG NOTES ARE REPRODUCED BY THE SPEAKER AND ALSO IF THE CHAS
SIS 18 JARRED., WHAT 1S THE MOST PROBABLE CAUSE FOR THIS TROUBLE AND
HOW woulLD vou REMEDY ITT

WHAT mMAY BE THE TROUBLE IN A |10 orR 220 voLT D.C. REGEIVER IN WHICH
NONE OF THE TUBE FILAMENTS LIGHT?

How wouLp YOU PROCEED TO ALIGN THE TUNING CIRCUITS OF A T R.F, RE=
CEIVER IN THE EVENT THAT NO SERVICE OSCILLATOR 18 AVAILABLE?

WHAT ARE SOME OF THE MoOST COMMON CAUSES FOR EXCESSIVEHUM IN AN A,C,
RECEIVER AND HOW WOULD YOU REDUCE IT IN EACH cAsgl?

WHAT ARE SOME OF THE MOST COMMON CAUSES FOR LOW VOLUME [N A¢Ce wE~
CEIVERST

IF THE LINE PLUG OF & D,C. RECEIVER SHOULD BE REVERSED IN THE RECEP—
TACLE OF THE D.Ce LIGHTING CIRCUIT,HOW WOULD THIS AFFECT THE PER=
FORMANCE OF THE RECEIVER?

WHAT ARE SOME OF THE MOST COMMON CAUSES OF [INTERMITTENT RECEPTIONT

IF VOLTAGE 1S LACKING ACROSS ONLY A PORTION OF A POWER PACK VOLTAQE
DIVIDER S8YSTEM, WHAT |8 THE MOST PROBABLE CAUSE OF TROUBLETHoOwwoULD
YOU CORRECT THE CONDITION?

WHAT ARE SOME OF THE MOST COMMON CAUSES FOR LOW VOLUME IN BATTERY OP
ERATED RECE|VERs?

WHAT ARE SOME OF THE MOST COMMON CAUSES FOR POOR TONE QUALITY [N RE-
CEIVERS, AS8SUMING THAT THE QUALITY WAS SATISFACTORY OR{GINALLY?

A CERTAIN RECEIVER WHICH USES SCREEN=GRID TUBES IN THE R.F. 8TAGES
HAS A TENDENCY TO OSCILLATE, THAT |8, PRODUCE SQUEALING SOUNDS:WHAT
ARE SOME OF THE MOST PROBABLE CAUSES FOR THIS TROUBLE AND HOW WOULD
YOU CORRECT IT?

WHAT PRECAUTIONS SHOULD BE EXERC|SED WHEN MEASURING LINE VOLTAQE OR
WHEN MAKING A LINE POLARITY TesT?

PRINTED N UeSeAs
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« SPECIAL JOB SHEET EXAMINATION #2 8 6}$Jyu\

o
DEAR STuoENT: %M‘ J

SINCE ANSWERING YOUR LAST JOB SHEET EXAMINAT ION YOU HAVE RECEIVED AN
ADDIT JONAL GROUP OF JOBSHEETS AND WHICH YOU HAVE NO DOUBT FOUND TO RE OF
GREAT VALUE,

THESE JOBSHEETS ARE A SPECIAL FEATURE OF NATJONAL TRAINING ANDOFFER
YOU IN A CONDENSED FORM AND FOR EASY REFERENCE ALL OF THE MORE IMPORTANT
SERVICE JOBS PERTAINING TO RaDiD. |T IS THEREFORE ESSENT[AL THAT You
STUDY THESE JOBSHEETS WITH THE SAME ATTENTICN AS YOU WOULD DEVOTE TO YOUR
REGULAR LESSONS.

AsS YOU RECEIVE ADDITIONAL Jog SHEETs, You WIL;'FIND THEM TO CONTAIN
DETAILED INFORMATION TREATING WITH THE ALIGNING OF SUPERHETERODYNE RE~
CEIVERS AND ALL—~WAVE RECEIVERS, SPECIAL ALIGNING PRCCEDURES WHEN AUTOMATIC
VOLUME CONTROL SYSTEMS ARE USED, COMMON TROUBLES IN AUTOMATIC VOLUME CON-—
TROL SYSTEMS AND THEIR CORRECTION, SPEAKER REPAIRS, PHONOGRAPH P1CK—UP
TROUBLES AND REPAIRS, SPECIAL CONDENS&Q.AND.RESISTOR TESTS ETC. By ACDING
ALL THI1S [NFORMATION TO THAT CONTAINEQ "IN THE MANY REGULAR LESSONS, You
WILL HAVE A MOST COMPLETE REFERENCE L%ERARV.

g

THIS PARTICULAR EXAMINATION |8 BASED CN JOBSHEETS #II- To 20 [NCLU—
SIVE AND 1T 1S THEREFORE ADVISABLE/THAT YOU STUDY THIS GROUP OF JoBSHEETS
WiTH SPECIAL CARE SO THAT YOU CAN ANSWER THE GREATER PORTIOM OF THE FOLL-
OWING QUESTIONS W|THOUT REFERRING BACK TO THE JOBSHEETS THEMSELVES,.

.

AGAIN LET ME SUGGEST THAT BEFORE COMMENCING TO ANSWER THE QMEST IONS
WHICH FOLLOW, TO PLEASE NUMBER YOUR EXAMINATIOM PAPER AS J5—2 FOR IDENTI—

FICATION PURPOSES, '

CERELY VYOURS,

"

(,/’ / ggif%CAAbfé4;¢L4ﬂV7
— PRES JDENT

EXAMINATION QUEST IONS
(Js-2)

» — IN A CERTAIN RECEIVER USING A MAGNETIC SPEAKER NO SOUNDS ARE EVITTED
3Y THE SPEAKER AND YET UPON CONNECTING A PAIR OF HEADPHONES TO THE
OUTPUT, SIGNALS ARE HEARO SATISFACTORILY. WHAT ARE THE MOST PROBABLE
CAUSES FOR TH1s TRoUBLE? (BE SPECIFIO IN YOUR ANSWER).

2, — WHAT ARE SOME OF THE MORE COMMON CAUSES FOR A "pEAD DYNAMIC SPEAKERT

3s — EXPLAIN IN DETAIL AND ITLLUSTRATE BY MEANS OF A DIAGRAM HOW vYOU WQULD
TEST A TRANSFORMER WINDING FOR CONTINUITVe

4. — FOR WHAT PURPOSE s A TYPE BC6 TUBE sUITABLET DRAW THE SYMSOL  AND
SOCKET CONNECTIONS FOR THIS TUBE AND SPECIFY [TS OPERATIMG CHARACTER
1STiCS. '

(over)

F— S ——




8."

9:"'

IZ."‘

FOR WHAT PURPOSE Is A 5Z3 Tuse suiTABLE? DRAW |TS SYMBOL ANDSOCKET
CONNECT IONS AND SPECIFY |TS OPERATING CHARACTERIST[CS,

"3': .
[F 1 AN K.C. RECEIVER, PLATE AND SCREEN VOLTAGE IS AVA]ILABLE AT A
CERTAIN_R.F4-TUBE BUT NO GRID BIAS VOLTAGE READING S OBTAINED, WHAT
e
1S THE MOST LIKELY CAUSE OF TROUBLE?

IN A CERTAIN RECEIVER PLATE VULTAGE 18 AVAILABLE IN THE DETECTOR AND
A.F., STAGES BUT NOT IN ANY OF THE R.F, STAGES. WHAT ARE THE MOST LIK—
ELY TRoOUBLES?

ExPLAIN IN DETAIL AND ILLUSTRATE BY MEANS OF A DIAGRAM HOW YOU WOULD
DETERMINE WHETHER OR NOT A BY~PASS CONDENSER [N A CERTAI[N RECEIVER
CIRCUIT IS SHORT CIRCUITED,

A CERTAIN MICA CONDENSER IS COLOR CODED WITH DOTS OF THE FOLLOWING
COLORS — BROWN, ELACK, AND BROWN AND WHICH ARE ARRANSED N THE SAME
ORCER AS HERE GIVENe. WHAT |S THE CAPAGCITIVE VALUE OF THIS GCONDENSERT

A CERTAIN COLOR CODED RESISTOR HAS AN ORANGE BODY COLOR, A YELLOW END
COLOR, AND A RED SPOT. WHAT |58 THE RES1STANCE VALUE OF THIS UNIT?

WHAT ARE THE ADVANTAGES TO BE ACQUIRED BY THE USE OF A VOLTAGE REGU—
LATER IN A RECEIVER? How sHOUAD SUCH 4 UNIT BE INSTALLED AND  WHAT
PRECAUTIONS SHOULD BE TAKEN [N SELECTING A VOLTAGE REGULATOR OF
CORRECT RATING FOR A GIVEN ReCEJVER?

ExPLAIN IN DETAIL HQW YOU WOULD PROCEED TO [DENTIFY THE VARIOUS TERM™
INALS OF A POWER TRANSFORMER IN THE EVENT THAT THESE ARE NOT MARKED
BY THE MANUFACTURER.

[N A CERTAIN SURERHETERODYNE RECEIVER A WHISTLING SOUND IS HECARD AS
EACH STATIJON ]S TUNED INes WHAT ARE THE MOST LIKELY CAUSES FOR THIS
TROUBLE?

AFTER TUNING IN A LOCAL STATION ON A CERTAIN SUPERHETERODYNE [T 1s
FOUND THAT AFTER LISTENING TD THE PRCGRAM FCR AWHILE THE sTaTIion'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 CLEARe WHAT ARE THE MOST LIKELY
CAUSES FOR THIS TROUBLE.

IF A SUPERHETERODYNE RECEIVER TUNES SATISFACTORILY OVER ONE SECTION
OF THE DIAL 8UT NOT OVER THE REMAINING SECTION OF THE DIAL, WHAT ARE
THE MOST PROBABLE CAUSES FOR THIS TROUBLE?

WHAT ARE SOME OF THE MORE PROBASLE CAUSES FCR DISTORTION IN A SUPER—
HETERODYNE RECE[IVER EVEN THOUGH ALL TUBE VCLTAGES AND GENERAL ClR—
CUIT COMSTANTS ARE CORRECT?

WHAT ARE SOME OF THE MORE PROBABLE CAUSES FOR A SUPERMETERODYNE RE—
CEIVER BEING DEAD?(NOT CONSIDERING GENERAL CIRCUIT TROUSLES AS POWER
PACK BREAKDOWMS ETCe WHICH MAY OCCUR IN ANY TYPE OF RECEIVER)
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SPECIAL JOB SHEET EXAMINATION #3

DeEAR STUDENT:

| AM CONFIDENT THAT YOU REALIZE THE FULL VALUE OF THE JOBSHEETS
AND THAT YOU ARE STUDYING THEM DILIGENTLY. THE VARIOUS JOBS AND TESTS
AS DESCRI3ED BY THEM ARE REPRESENTATIVE OF THE TYPES OF PROBLEMS WHICH
WiLL CONFRONT YOU IN THE INDUSTRY AND 1IT IS THEREFORE NECESSARY THAT
YOU FAMILIARIZE YOURSELF THOROUGHLY WITH THE CORRECT MANNER OF HANDLING
THEM,

THE QUESTIONS AFPEARING IN THIS EXAMINATION ARE BASED ON JOBSHEETS
#21 7o #30 INCLUSIVE, SO BE SURE TO REVIEW THIS SERIES WELL BEFORE AT-
TEMPTING TO ANSWER THESE QUESTIONS. ALSO PLEASE NUMBER YOUR EXAMINA~-
TION PAPERS FOR THIS SET OF QUESTIONS AS JS-3,

SINCERELY YOURS,

/ﬁabm
|
PRESIDENT :;

EXAMINAT|ON QUESTIONS
(Js-3)
l. - EXPLAIN IN DETAIL HOW YOU WOULD PROCEED TO DETERMINE THE INTERME -
DIATE FREQUENCY DF 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
l.Fe AMPLIFIER USED IN A SUPERHETERODYNE RECEIVER.

4. - How wWoULD You PROCEED TO ALIGN A PEAKED l.F. AMPLIFIER?

5. - IF YOU WERE CALLED UPON ToO OPERATE A 110 voLT A,C, RECEIVER FROM A
220 voLT A.C, CIRCUIT, HOW WOULD YOU ACCOMPLISH THIS?

O. - WHAT SPECIAL STEPS MUST BE TAKEN IN ORDER TO ALIGN THE TUNING CIR-
CUITS OF A SUPERHETERODYNE RECEIVER EQUIFPED WITH A,V,C,?

7. - HOV WOULD YOU PROCEED TO ADAPT A SET OF HEAOPHONES TO A RECEIVER
WHICH IS ALREADY EQUIPPED WITH A SPEAKER?

(over)




10.-

Ife-
12.-
13,-

14, -
15.-

16.-

I7.-

18. -
i9.-

20.-

WHAT ARE SOME OF THE MOST FROBABLE CAUSES FOR INTERMITTENT ACTION
OF A RECEIVER's A,V,.C, sysTemM?

WHAT ARE SOME OF THE MOST PROBABLE CAUSES FOR INTER-STATION NOISE
IF THE RECEIVER IS EQUIPPED WITH A SILENT TUNING SYSTEM?

EXPLAIN IN DETAIL HOW AN ELECTROLYTIC CONDENSER SHOULD BE TESTED.,

How wouLD YOU PROCEED TO ALIGN THE OSCILLATOR OF A SUPERHETERODYNE
RECEIVER?

EXPLAIN HOW YOU WOuLD ALIGN THE R.,F, SECTION OF A SUPERHETERODYNE.

How CAN THE TIME-LAG OF A SUPERHETERODYNE's A.V,C. ACTION BE REG-
ULATED?

DESCRIBE A SIMPLE EMERGENCY REPAIR OF AN A,F., TRANSFORMER.

WHAT ARE SOME OF THE MOST PROBABLE CAUSES FOR WEAK RECEPTION WHEN
THE RECEIVER IS EQUIPPED WITH AN A,V,C, sysTeEM?

(A) WHAT 1s A FLAT-TOP |.F. TRANSFORMER?

(8) WHAT SPECIAL PRECAUTIONS MUST BE EXERCISED IN TUNING SUCH TRANS
FORMERS?

MAKE A DIAGRAM AND EXPLAIN IN DETAIL HOW ANOUTPUT METER MAY BE CON

NECTED TO A RECEIVER'S POWER STAGE IN WHICH A SINGLE TUBE IS  EM-

PLOYED,

WHAT ARE SOME OF THE MOST PROBABLE CAUSES OF ABRUPT A.V.C. ACTION?

WHY 1S IT ADVISABLE TO CONNECT A RESISTANCE IN SERIES WITH THE TEST
CIRCUIT WHEN TESTING ELECTROLYTIC CONDENSERS?

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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RADIO EXPERIMENTS
LESSON NO. |

IN ADDJTION TO HAVING A QOOD TECHNICAL UNDERSTANDING OF Raplo, T
18 ALSO OF VITAL IMPORTANCE THAT YOU LEARN HOW TO APPLY THIS KNOWLEDGE TO
PRACT ICAL useE. 80 THAT YOU MAY ATTAIN BOTH OF THESE QUALIFICATIONS,WEARE
INCLUDING A COMPLETE ASSORTMENT OF EXPERIMENTAL EQUIPMENT A8 A REGULAR
PART OF YOUR TRAININGe

THE EXPERIMENTS, WHICH YOU ARE GO[NG TO PERFORM, WlLL ENABLE YOU TO
PROVE FOR YOURSELF MANY OF THE IMPORTANT PRINCIPLES WH{CH WERE PRESENTED
TO. YOU |N YOUR REQULAR LESSONS. WITH EACH EXPERIMENTAL DUTFIT,YOU WILL
RECEIVE A COMPLETE S8ET OF [NSTRUCT JONS8 REGARD™
ING THEIR USE 80 THAT YOU MAY BE ASSUREDOF DE
RIVING THE GREATEST BENEFIT FROM THIS PART OF
YOUR WORKoe

;‘ HEADPHONES

NATURALLY, YOUR FIRST EXPERIMENTS  ARE IRoN
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 Roraro
DIFFERENT TYPES OF RECEIVER CIRCUITS, PERFORM
SERVICE ADJUSTMENTS AND COPE WITH ANY NUMBER
OF @0OD PRACTICAL TROUBLE S8HOOTING JOBS. In
ALL THIS WORK, YOU W]LL BE CLOSELY GUIDED BY
CAREFULLY PREPARED INSTRUCTIONS.

Fig. 1
Very Low Voltage.

EXPER IMENT #1: — THE PRODUCTON OF AN E.M.F. BY CHEMICAL MEANS

QUR FIRST EXPERIMENT 18 QO[NG TO BE A VERY SIMPLE ONE, HOWEVER, IT
18 GOING TO ILLUSTRATE HOW AN E.M.F. MAY BE PRODUCED BY CHEMICAL ACTION.

THE FIRST STEP WILL BE TO OBTAIN A FAIRLY GOOD 81ZED PIECE OF A
FRESH RAW POTATO AND TO INSERT TWO JRON NAILS INTO IT A8 ILLUSTRATED IN
Flaelo THIS DONE, CLAMP YOUR HEADPHONES OVER YOUR EARS AND THEN TOUCHONE
OF THE PHONE TIPS TO ONE NAIL AND THE SECOND PHONE TIP TO THE OTHER NAIL
A8 ALSO POINTED OUT IN Fla.l. LISTEN CAREFULLY FOR A "cLick" INTHE HEAR

PHONES AS YOU ESTABLISH THIS CONTACT.
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HAVING COMPLETED THIS TEST, CONTINUE BY REMOVING BOTH OF THE NAILS
AND INS8ERT TWO PIECES OF CLEAN BARE COPPER WIRE IN THEIR PLACE AND Eg—
TABLISH CONTACT TO THE COPPER WIRES WITH THE HEADPHONE TIPS8e. LISTEN GARE-
éULLY FOR A CLICK IN YOUR HEADPHONES A8 YOU MAKE AND BREAK CONTACT WITH
YOUR HEADPHONE TIPSe

FROM THESE TWO SIMPLE TESTS, YOU WILL FIND THAT NO PERCEPTIBLECLJCK
WILL BE EXPER|ENCED {N THE HEADPHCNES WHEN ES—
TABLISHING CONTACT W(TH. EITHER THE TWO NA|LS
OR THE TWO PJECE8 OF COPPER W[RE, THUS SHOWING
THAT NO APPRECIABLE VOLTAGE EX{|ST8 WITH WHICH
TO FORCE AN ELECTR|C CURRENT THROUGH THE HEAD-

HEADPHONES

PHONE WINDINGS 80 AS TO ACTUATE THEIR DIA—
PHRAGMS

Now INSERT ONE NAIL AND ONE PECE oF

COPPER WIRE INTO THE POTATO AND AGAIN ESTAB—

Fig. 2 ' LISH CONTACT WITH THE HEADPHONE TIPS AS |LL~

Appreciable Voltage. USTRATED IN F1@e2, THIS TIME, YOU WILL  HEAR

A PRONOUNCED CLICKk [N THE PHONES EACH TIME

THAT THE CIRCUIT IS COMPLETED AND THE TEST THUS SHOWS YOU THAT ADEFINITE
VOLTAGE NOW EX18TS WHICH 18 CAPABLE OF FORCING A CURRENT THROUGH THE HEAD
PHONE WINDINGS 80 AS TO ACTUATE THE DJAPHRAGMS,

WHAT WE REALLY HAVE HERE I8 A S[MPLE FORM OF PRIMARY CELL, WHERE
THE ACID8 CONTAINED IN THE POTATO SERVE AS THE ELECTROLYTE AND THE  TWO
PIECES OF METAL WHICH ARE INSERTED INTO THE POTATO ACT A8 ELECTRODES,.

WHEN USING TWO DISSIMILAR METALS FOR ELECTRODES, SUCH A8 |RON AND
COPPER IN OUR LAST TEST, THE ACIDS OF THE POTATO OR ELECTROLYTE ATTACK
THE JRON MORE THAN THEY DO THE COPPER, THEREBY RESULTING [N A POTENTIAL
DIFFERENCE ACROSS THE TWO ELECTRODES, |N OTHER WORDS, A VOLTAGE I8 THUS
ESTABLISHED AND IT 18 CAPABLE OF CAUSING AN ELECTRIC CURRENT TO FLOWTHRU
A COMPLETED CIRCUIT. THE HEADPHONES [N THIS CASE S8ERVE TO COMPLETE THIS
CIRCUIT AND THE MAGNETI|C REACTION CAUSED BY THIS CURRENT FLOW |8 SUCH A8
TO ACT UPON THE DIAPHRAGM OF THE HEADPHONES AS ALREADY EXPLAINED IN YOUR
REGULAR LESSONS,.

|F TWO LIKE METALS ARE USED AS THE ELECTRODES8, THE CHEMJ|CAL REAC—
TION OCCURING AT EACH OF THEM |8 THE SAME AND CONSEQUENTLY NO POTENTI]AL
DIFFERENCE 1S ESTABLJISHED ACROSS THEM,

IT 1S POSSIBLE TO USE. B8EVERAL
COMBINATIONS OF DIS8IMILAR METALS AS
ELECTRODES AND WHEN IMMERSED IN VAR-
IOUS TYPES OF ELECTROLYTES, THEY W{LL
PRODUCE VAR|OUS VOLTAGE VALUES.

FOrR INSTANCE, ZINC AND CARBON 4
‘WHEN IMMERSED IN AN ELECTROLYTE CON= DRY Q-E,_L _ g/ ¥PoraTo
SISTING CHJEFLY OF AMMON[UM  CLORIDE
AND ZINC CHLORIDE WILL PRODUCE AN
EeMcFe OR |e5 VOLT; COPPER AND  ZINC
IN AN ELECTROLYTE CONSISTING OF ZINC

Fig. 3
Charging The Cell.
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SULPHATE AND COPPER SULPHATE W|LL PRODUCE | VOLT ETCe
EXPERIMENT #2: - A SIMPLE SECONDARY CELL

Now LET Us TEsST THE THOERY oF THE SECONDARY CELL or STORAGE CELLBY
MEANS OF A SIMPLE EXPERIMENT. WE SHALL BE—
GIN BY AGAIN [NSERTING TWO PIECES OF BARE
COPPER WIRE INTO THE RAW POTATO BUT  THIS
TIME, BE SURE THAT THE TWO W|RES ARE QUITE
CLOSBE TO EACHOTHER BUT NOT TOUCHING.

HEADPHONES .
A\ &

COPPER
PP . ’
Now MAKE A PRELIMINARY TEST BY CONN= ST 4 NITRATE

ECTING YOUR HEADPHONES ACROSS THE TWO COPP—
ER WIRES. YOU WILL HEAR NO CLICK BECAUSE NO
APPREC |ABLE VOLTAGE EX 8T8 AT THIS TIME, A8
YOU ALREADY LEARNED,

POTATO

THE NEXT STEP WILL BE TO CONNECT A Fig., 4
DRY CELL ACROSS THE TWO COPPER ELECTRODES Discharging The Cell.
AS S8HOWN IN Fiae 3¢ THE DRY CELL WILL DIS—
CHARGE THROUGH THE POTATO As 8HOWN IN Fla.
3., BECAUSE THE MOISTURE AND.ACID W|THIN THE .POTATO ACTS AS A CONDUCTOR.

AFTER A LITTLE TIME HAS ELAPSED, YOU WILL OBSERVE THE FORMAT|ON OF
A GREEN COLORED MATERIAL AROUND THE COPPER ELECTRODE WHICH IS CONNECTED
TO THE POSITIVE TERMINAL OF THE DRY CELL, WHILE SMALL GASEOUS BUBBLES RE™
SEMBL NG FOAM WJLL ACCUMULATE AROUND THE ELECTRODE WHICH 18 CONNECTED TO
THE 'NEGAT IVE TERMINAL OF THE CELL. THESE OBSERVATIQONS CLEARLY DEMONSTRATE
THAT A CHEMI|CAL ACTION 18 NOW TAKING PLACEs

WHAT ACTUALLY HAPPENS DURING THI8 TIME 1S THAT THE FLOW OF CURRENT
THROUGH THE 8YSTEM CAUQ;S A CHEMICAL ACTION OF S8UCH A NATURE THAT ONE OF
THE COPPER ELECTRODES COMBINES WITH THE ELECTROLYTE TO FORM COPPER N|—
TRATE OR THE QREEN|SH LOOKING SUBSTANCE; WHILE HYDROGEN, WHICH 18 EXTRAC™
TED FROM THE WATER CONTAINED IN THE POTATO ‘S LIBERATED IN THE FORM OF
BUBBLES AT THE OTHER ELECTRODE.

InN OTHER.WORDS8, ELECTRICAL EMNERGY I8 NOW BEING CCNVERTED INTO CHEM™
ICAL ENERGY AND THE ORIGINAL CQEMICAL CONDITIONS ARE BEING ALTERED.

.Now BY DISCONNECTING THE DRY CELL, WE
HAVE LEFT A CHARGED SECONDARY CELL AT THEPO—
TATO., THAT I8, 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 ELEC—
TRODE HAS BECOME COPPER NITRATE.

Dﬂy*CELL To PROVE THAT THE CELL HAS ACTUALLY BE=

COME CHARGED DURING TH!8 PROGRESS, IT {8ONLY

Fig. 5 NECESSARY TO AGAIN CONNECT THE HEADPHONES A=

The Water Rheostat. CROS8 THE TWO COPPER WIRES AS SHOWN IN Filae

4, THIS TIME, A VERY PRONOUNCFD CLICK WILLBE
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EXPERIENCED IN THE HEADPHONES AS THE CELL D|SCHARGES THROUQH THE HEAD™
PHONE WINDINGS IN THE DIRECTION DESIGNATED IN Fi16.4.

THUS WE HAVE SEEN THAT AN INITIAL FLOW OF CURRENT 18 CAPABLE OF
CHARGING THE CELL BY CONVERTING ELECTRICAL ENERQY TO CHEMICAL ENERGY AND
THAT N TURN, THE CELL WAS
CAPABLE OF CONVERTING CHEM
ICAL ENERGY TO ELECTRJCAL
ENERGY, THEREBY FULFIJLLING
THE REQUIREMENTS OF A SEC
ONDARY CELLe

NATURALLY, THJ8 Was
ACCOMPLISHED N ONLYA SMALL
WAY [N THIS SIMPLE EXPER—
IMENT BUT THESE SAMEPR|N—
CIPLES ARE EMPLOYED MORE
PRACTICALLY IN THEPOPULAR
LEAD~ACID TYPE STORAGE BAT

Fig. 6 TERY, WHERE THE POSITIVE
Lines Of Force Encircle The Conductor. PEAUEE QFE DN Al (k] @
‘ LEAD PEROXIDE, THENEGATIVE

PLATES BEING S8PONGY LEAD
AND A DILUTE SULPHURIC ACID SOLUTION SERVING AS THE ELECTROLYTE.

EXPERIMENT #3: — DETERMINING D.C. POLARITY

THE HUMBLE POTATO ALSO OFFERS A MEANS8 WHEREBY ONE CAN DETERMINE THE
POLARITY oF A D.C. voLTAGE S8OURCE AND THIS CAN BEACCOMPLISHED [N THE FOL~
LOWING MANNERS? 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 Fi1Ge 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 |N
THI8 WAY [NDICATES THE POLARITY.

EXPERIMENT #4: — THE WATER RHEOSTAT

FILL A aLASS CONTAINER ABOUT 3/4 FULL WITH ORDINARY WATER AND ADDA
LITTLE TABLE SALT TO [T. Now IMMERSE
TWO BARE PIECES OF COPPER WIRE [N THE
S8ALT WATER SO THAT THEY WI{LL SERVE A8
ELECTRODES,

CONNECT A DRY CELL W|TH THE HEAD—
PHONES IN S8ERIE8 ACROSS THE ELECTRODES
As IN F1e.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 |N THE PHONES
WILL INCREASE A8 THE DISTANCE BETWEEN
THE ELECTRODES 18 DECREASED, THUS SHOW— Fig. 7
ING THAT THE CURRENT FLOW THROUGH THE The Electromagnet.
HEADPHONES INCREASES A8 THE ELECTRODES




LESSON NO, | PAGE 5

ARE BROUGHT CLOSER TOGETHER. |N QTHER 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 EXPER[—
MENTS BY [NCREASING THE SALT CON
TENT OF THE SOLUTION.YOU  WILL
FIND THAT AS THE AMOUNT OF SALT
|8 INCREASED FOR A GQIJVEN QUAN~
TITY OF WATER,THE BETTER W]LL BE
THE ELECTRICAL CONDUCT ING QUAL—
ITIES OF THE SOLUTION,

By MEANS OF THIs saMeE''seT
ur", IT 18 ALSO POSSIBLE FOR YOU
TO DETERMINE THE POLARITY OF A Fig. 8
D.C. voLTAGE SOURCE DUE TO THE  pepongtration Of The Magnetic Field.
FACT THAT BUBBLES WILL COLLECT
AROUND THE ELECTRODE WHICH 18 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 |S FLOWING THROUGH 1T,

EXPER|MENT #5: — MAGNETIC FIELD SURROUNDING A CONDUCTOR

TAKE A PIECE OF LIGHT CARDBOARD AND PASS A LENGTH OF WIRE THROUGH
ITS CENTER, CONNECTING THE END8 OF THIS8 WIRE-ACRO88 TNE TERMINALS OF A
DRY CELL AS sHOWN IN F1a.6,

SPRINKLE S8OME IRON FILINGS UPON THE SURFACE OF THE CARDBOARD AND
‘“TAP THE CARDBOARD LIGHTLY WITH YOUR FINGERS, YOU WILL FlNDvTHE IRON FIL—
ING8 TO ARRANGE THEMSELVES INIQ.A DEFINITE PATTERN ENCIRCLING THE CONDUC—
TOR, THEREBY ACTUALLY SHOWING YOU HOW THE LINES OF FORCE S8URROUND A CON—
DUCTOR THROUGH WHICH AN ELECTRICAL CURRENT 18 FLOWING.

(You CAN OBTAIN THE NECESSARY
IRON FILINGS FOR THIS EXPERIMENT BY
37 G SOLENOID SIMPLY FILING A LARGE NAIL ANDGATH—
ERING TOGETHER THE FILINGS WHICH

WILL THUS BE PRODUCED).

LR (LU

EXPERIMENT #8: — THE ELECTROMAGNET

WRAP A LAYER GF HEAVY  PAPER
AROUND A LARGE NAIL AND THEN  WIND
S8EVERAL LAYERS OF INSULATED WIREOV—
ER THE PAPER AND ACROSS THE GREATER
PORTION OF THE NAIL'S LENGTH AS JLL~
USTRATED IN F1G.7. CONNECT THE FIN—
TEST POINTS }SHED WINDING ACROSE A DRY CELL AND
TEST THE MAGNET IC PROPERTIES OF THIS
=’ ELECTROMAGNET BY OBSERVING |T8 ATT—

Fig. 9 RACTION UPON SMALL PIECES OF |RON,
A Continuity Test With Headphomnes. NAILS, TACKS ETCe ALSO NOTICE  HOW
THE POWER OF ATTRACTION [8 LOST THE
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INSTANT THAT THE ELECTRICAL CIRCUIT I8 INTERRUPTED,

NOW PLACE A PIECE OF L|GQHT CARDBOARD OVER THE ELECTROMAGNET A8 |LL-
USTRATED IN F1G3.8 AND SPRINKLE [RON FILINGS OVER |TS SURFACE. BY TAPPING
THE CARDBOARD LIGHTLY, THE IRON FILINGS WILLGARRANGE THEMSELVES INTO A
PATTERN SIMILAR TO THAT SHOWN IN F1Ge8, IN THIS MANNER DEMONSTRATING THE
PATHS ALONG WHICH THE LINES OF FORCE SURROUNDING THE ELECTROMAGNET EXERT
THEMSELVES,

CAREFULLY, REMOVE THE IRON CORE W{THOUT DESTROYING THE WINDING.YoOU
WiLL Now HAVE A "soLenoID!" AND BY PERFORMING ALL OF THE PRECEDING ELEC—
TROMAGNET EXPERIMENTS WI{TH THIS SOLENOID YOU WILL NOTICE THAT ITS MAG—
NETIC POWER HAS DECREASED CONSIDERABLY W{TH THE REMOVALOF THE |RON CORE.

EXPERIMENT #7: — TESTING CIRCUIT
BaTTERY 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 18, YOU CAN DETERMINE WHETHER THE
CIRCUIT IS COMPLETE OR NOT.,

TO DO THIS, CONNECT THE HEADPHONES
IN SERIES W{TH A CELL OR BATTERY. THEN
TOUCH THE END8 OF THIS TEST CIRCUIT A-
CROSS THE UNIT OR CIRCUIT TO BE TESTED.
For INsTANCE, IN F1@.9 THEBOLENOID WIND
ING |8 BEING TESTED FOR CONTINUITY.

HEADPHONE 5
T '\%

Fig. 10

A Voltmeter Continuity Test, |F THE WINDING OF THE SOLENOID I8
COMPLETE THEN A CLICK W|LL BE HEARD I[N

B THE PHONES UPON TOUCHING THE TEST POINTS
TO THE CIRCUIT UNDER TEST, HOWEVER, IF THE WINDING OF THE SOLENO }D SHOULD
BE BROKEN OR OPEN CIRCUITED, THEN NO CLICK WlLL BE EXPERIENCED DURI{NG
THIS8 TEST.

PRACTICALLY ANY PIECE OF ELECTR{CAL EQUIPMENT CAN BE TESTED FOR CON
TINUITY IN THIS WAY, PROVIDED THAT TS NORMAL RESISTANCE |8 NOT EXCESSIVE
80 THAT THE CELL OR BATTERY COULD NOT POSS|BLY FORCE SUFFICIENT CURRENT
THROUGH THE SYSTEM TO ACTUATE THE HEADPHONE DJAPHRAGMS EVEN THOUGH THE
CIRCUIT OR COMPONENT BEING TESTED WERE FREE FROM DEFECTS,

EXPERIMENT #8: -~ A VOLTMETER TYPE CONTINUITY TESTER

A VERY EFFECTIVE V{SUAL 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 CELL8, OR ELSE A 4% voLT RADIO "C" BATTERY cAN  BE
UBED SATISFACTOR{LY.

WHENEVER, THE FREE ENDS OF TH!S 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 READINGe ’

“e
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Fla. 10 sHOWs vOU HOW THE WINDINGS OF A PAIR OF HEADPHONES MAY BE
TESBTED FOR CONTINUITY, NOTICE HOW THE TEST POINTS OF THE TESTING CIRCUIT
ARE CONNECTED TO THE TIPS OF THE HEADPHONES. |F THE WINDINGB ARE [N GOOD
CONDITION, THE METER W|LL INDICATE VERY NEARLY THE VOLTAQE OF THE BATTERY
BEING USBED, WHEREAS A ZERO READING WOULD [INDICATE THE HEADPHONE WINDINGS
A8 BE|ING OPEN CIR—
CUITED. VOLTMETER.

THIs SsAMETEST
CAN BE APPLIED TO
VAR|OUS TYPES OF EL—
ECTRICAL EQUIPMENT,
RESPONDING [N  THE
S8AME MANNER A8 JUST
DESCR(BEDs HOWEVER,
WHEN TESTING  WI|TH
THI8 APPARATUS THRU
CIRCU|TS HAVING CON—=
8 1 DERABLE RES | STANCE,
THE METER  READING
WILL VARY WITH THE
AMOUNT OF RESISTANCE
THROUGH WHICH  THE Fig., 11
vy 08 EEIN0 ey The Continuity Tester.
IN OTHER WORDS, THE
GREATER THE RES8ISTANCE OF THE CIRCUIT, THE LOWER WILL BE THE METER READ—
ING.. THIS FACT MUST BE TAKEN [NTO CONS|DERATION WHEN MAKING A TEST QF

THIS KINDe YOU WILL HAVE AMPLE OPPORTUNITY OF BECOMING FAMILIARWlT:H'THIS
TEST AS YOU APPLY IT TO THE VARIOU8 RECEIVER CIRCUITS AND PARTS WH |LE EX~=
PERIMENT ING WITH THE EQUIPMENT WHICH IS QOING TO BE S8ENT YOU IN THE FUT-—

URE,

SINGLE -POLE
DOUBLE -THROW
SwiTcH

THE VOLTMETER ALSO OFFER8 YOU A MEANS FOR DETERMINING THEPOL—
ARITY OF A DeC. VOLTAGE SBOURCE, PROVIDED THAT THE VOLTAQE DOES NOT EXCEED
THE MAX|MUM VOLTAGE VALUE FOR WHICH THE PARTICULAR INSTRUMENT 18 CALIBRA=
TEDse IN THIS CASE, IT 18 ONLY NECESSARY TO CONNECT THE VOLTMETER ACROSS8
THE TERMINALS OF THE VOLTAGE S8OURCE BE|NG TESTEDe. THEN IF THE METERNEED—
LE BWINGS ACRO88 T8 SCALE |N THE PROPER DIRECT|ON, THAT SIDE OF THE CIR™
CUIT WHICH |8 CONNECTED TO THE (+) METER TERMINAL WILL BE THE POSITIVE
SIDE OF THE CIRCUIT,

SHOULD THE METER NEEDLE TENNTO MOVE
@ BV ACROSS T8 SCALE [N THE WRONG DJRECTION
BAT. WHEN MAK[NG THI8 TEST, THEN THE METER CON—
—M,',._f NECTIONS WILL HAVE T2 BE REVERSED. THE
T SAME RULE CCNCERNING POLAR|TY, WHICH WAS
I “\T o— JUST GIVEN YOU, CAN THEN BE APPLIJED.
O~ */ CONSTRUCT ION OF A CONTINUITY TESTER
HEADPHONE TEST POINT

TERQMINALS TERMIN ALS 8HOULD YOU WISH TO CONSTRUCT A COM—
Fig. 12 PACT CONTINUITY TESTER WHICH WILL BEQUITE

HANDY IN YOUR WORK FROM NOW ON, YOUCAN USE

Circuit Of The Tester Ay
THE HEADPHONES, VOLTMETER anD "C" 8ATTERY
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WHICH YOU NOW HAVE ON HAND AND BUJILD A UNIT SOMEWHAT A8 THAT | LLUSTRATED
IN Firaelle

THE VOLTMETER CAN BE MOUNTED FLUSH WITH THE PANEL BY CUTTING AHOLE
IN THE PANEL EQUAL TO THE DIAMETER OF THE VOLTMETER BODY. THE MOUNT ING
RING SHOULD THEN BE REMOVED FROM THE VOLTMETER AND THE METER |NSERTED |N
ITS MOUNTING HOLE WITH 1T8 FACE TOWARD THE FRONT. THE MOUNTING RING CAN
THEN BE REPLACED FROM THE BACK OF THE METER AND LOCKED IN POSITION 80 A8
TO HOLD THE METER F{RMLY IN PLACE,

ANOTHER SMALLER HOLE SHOULD BE DRILLED [N THE PANEL BELOW THEVOL—
TMETER TO ACCOMMODATE THE SWITCH. THE "C" BATTERY CAN BE HELD [N  PLACE
WITH A METAL STRAP AND A PAIR OF WOOD—~SCREWS8, I[HE CIRCUIT DIAGRAM  FOR
THIS CONTINUITY TESTER IS SHOWN IN F1a,12 80 THAT YOU MAY BECOME MORE FAM
ILIAR WITH IT.

WHEN THE DOUBLE—~THROW SW|TCH I8 CLOSED To PosiTIoN "', THEvoLTME-
TER WILL OFFER A READING WHENEVER THE TEST POINTS8 ARE TOUCHED TOGETHER,
WHEREAS CLOSING THIS SWITCH To PosITION "H" wjLL CAUSEA CLICK TO BEHEARD
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 [F 8O DES | RED AND
MORE ELABORATE TERM|NALS MOUNTED ON [TS FRONT PANEL FOR THE HEADPHONE AND
TEST POINT CONNECTIONS. THIS IS A MATTER OF PERSONAL CHOICEs YOU ARENOT
REQUIRED TO BUILD THIS TESTER IN THAT NOT ALL OF THE NECESSARY PART8 ARE
INCLUDED IN YOUR EXPERIMENTAL EQUIPMENT. HOWEVER, [F YOU 8HOULD WISH TO

* DO 80, YOU WiLL NO DOUBT FIND THESE SUGGESTIONS HELPFUL,

wr 7& e Examination Questions

/f EXPER IMENT LESSON NO. |

I. - Wuy 18 THAT AN E.M.F. 1S PRODUCEDWHEN ONE [RON AND ONE COPPER ELEO-

TRODE ARE 8TUCK INTO THE POTATO BUT NOT WHEN TWO COPPER ORTWO IRON
- ELECTRODES ARE USED TOGETHER. (As ILLUSTRATED BY EXPERIMENT #I)

2. = WHAT OCCURS IN YOUR EXPERIMENT #2 wHicH eEnaBLEs 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.Cs VOLTAGE SOURCE WITHOUT THE USE OF A METER,

4, — DESCRIBE YOUR OBSERVATIONS WHILE CONDUCTING EXPERIMENT #4.

5. — How WERE YOU ABLE TO DEMONS8TRATE THE FACT THAT LINZS OF FORCE SURR—
OUND A CONDUCTOR THROUGH WHICH AN ELECTRIC CURRENT 18 FLOWING?

Bs — DURING YOUR EXPERIMENTS W|TH THE ELECTROMAGNET,HOW DID THE PRESENCE

OF AN IRON CORE AFFECT THE MAGNET|C S8TRENGTH A8 COMPARED TO THEPER=
FORMANCE OF THE UNIT WHEN NO |RON 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 |LLUSTRATE 8Y MEANS OF A DIAGRAM A SIMPLE CONT INUITY

E TESTER.

0.~ How DOES THE NUMBER OF TURNS USED ON THE WINDING OF AN ELECTROMAGNET
AFFECT ITS MAGNETIC S8TRENGTH?

PRINTED IN UsSeAe
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RADIO EXPERIMENTS
LESSON NO. |

IN ADDITION TO HAVING A GOOD TECHNICAL UNDERSTANDING OF Rabio, IT
I8 ALSO OF VITAL [MPORTANCE THAT YOU LEARN HOW TO APPLY THIS KNOWLEDGE TO
PRACT ICAL usE. 80 THAT YOU MAY ATTAIN BOTH OF THESE QUALIFICATIONS,WEARE
INCLUD ING A COMPLETE ASSORTMENT OF EXPERIMENTAL EQUIPMENT A8 A  REGULAR
PART OF YOUR TRAININGe

THE EXPERIMENTS, WHICH YOU ARE GOING TO PERFORM, WIlLL ENABLE YOU TO
PROVE FOR YOURSELF MANY OF THE IMPORTANT PRINCIPLES WHICH WERE PRESENTED
TO YOU [N YOUR REGULAR LESsONSe. WITH EACH EXPERIMENTAL OUTFIT,YOU WILL
RECEJVE A COMPLETE SET OF [NS8TRUCT |ONS REGARD=

rHEuuwoms

ING THEIR USE 80 THAT YOU MAY BE ASSUREDOF DE
RIVING THE GREATEST BENEFIT FROM THIS PART OF
YOUR WORK.e

NATURALLY, YOUR FIRST EXPERIMENTS  ARE IRoN
GOING TO BE OF A VERY ELEMENTARY NATURE, DEAL~
ING MOSTLY WITH FUNDAMENTAL ELECTRICAL PRIN=
ciPLEs, HOWEVER, ASs YOU PROGREES AND RECEIVE
ADDITIONAL EQUIPMENT, YOU W]LL CONSTRUCT MANY
DIFFERENT TYPES OF RECEIVER CIRCUITS, PERFORM
SERVICE ADJUSTMENTS AND COPE WITH ANY NUMBER
OF GOOD PRACTICAL TROUBLE SHOOTING JOBS. In Fig. 1
ALL THIS WORK, YOU W[LL BE CLOSELY GUIDED BY
CAREFULLY PREPARED INSTRUCTIONS.

Very low Voltage.

EXPER IMENT #1: — THE PRODUCTION OF AN E.M.F. BY CHEM|CAL MEANS

OUR FIRST EXPERIMENT I8 GQOING TO BE A VERY S8IMPLE 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 8I1ZED PIECE OF A
FRESH RAW POTATO AND TO INSERT TWO [RON NAILS INTO IT A8 ILLUSTRATED IN
FiGele THIS DONE, CLAMP YOUR HEADPHONES OVER YOUR EARS AND THEN TOUCHONE
OF THE PHONE TIPS TO ONE NAIL AND THE SECOND PHONE TIP TO THE OTHER NA|IL
AB ALSO POINTED OUT IN Fiael. 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 NA|LS
AND INSERT TWO P|ECES OF CLEAN BARE COPPER WIRE [N THEIR PLACE AND Eg—
TABLISH CONTACT TO THE COPPER WIRES W|TH THE HEADPHONE TIPS8s LISTEN GARE—
I-"ULLY FOR A CLICK IN YOUR HEADPHONES A8 YOU MAKE AND BREAK CONTACT WI|TH
YOUR HEADPHONE TIPS

FrRoM THESE TWwoO SIMPLE TESTS, YOU WILL FIND THAT NO PERCEPTIBLE CL}CK
: WILL BE EXPERIENCED IN THE HEADPHONES WHEN ES—
TABLISHING CONTACT WITH, EITHER THE TWO NAILS
OR THE TWO PIECES OF COPPER WIRE, THUS SHOWING
THAT NO APPRECJABLE VOLTAGE EX|STS8 WI|TH WH[CH
TO FORCE AN ELECTRIC CURRENT THROUGH THE HEAD—

HEADPHONES

PHONE WINDINGS 80 AS TO ACTUATE THEIR DIA—

PHRAGMS s
Now INSERT ONE NAIL AND ONE PIECE oF
COPPER WIRE INTO THE POTATO AND AGAIN ESTAB—
Fig. 2 LISH CONTACT WITH THE HEADPHONE TIPS AS |LL—
Appreciable Voltage. USTRATED IN F1G¢2, THIS TIME, YOU WILL  HEAR
A PRONOUNCED CLICK IN THE PHONES EACH T IME

THAT THE CIRCUIT IS COMPLETED AND THE TEST THU8 SHOWS YOU THAT ADEFINI|TE
VOLTAGE NOW EX]STS WHICH IS8 CAPABLE OF FORCING A CURRENT THROUGH THE HEAD
PHONE WINDINGS 80 A8 TO ACTUATE THE DIAPHRAGMS,.

WHAT WE REALLY HAVE HERE |8 A SIMPLE FORM OF PRIMARY CELL, WHERE
THE ACID8 CONTAINED IN THE POTATO SERVE AS THE ELECTROLYTE AND THE TWO
PIECES OF METAL WHICH ARE INSERTED (NTO THE POTATO ACT AS ELECTRODES.

WHEN USING TWO DISSIMILAR METALS FOR ELECTRODES, SUCH A8 |RON AND
COPPER [N OUR LAST TEST, THE ACIDS OF THE POTATO OR ELECTROLYTE ATTACK
THE IRON MORE THAN THEY DO THE COPPER, THEREBY RESULTING IN A POTENTI|AL
DIFFERENCE ACROSS THE TWO ELECTRODES. IN OTHER WORDS, A VOLTAGE |8 THUS
ESTABLISHED AND IT 18 CAPABLE OF CAUSING AN ELECTRIC CURRENT TO FLOW THRU
A COMPLETED CIRCUIT. THE HEADPHONES [N THIS CASE S8ERVE TO COMPLETE THIS
CIRCUIT AND THE MAGNETIC REACTION CAUSED BY THIS CURRENT FLOW [S SUCH AS
TO ACT UPON THE DIAPHRAGM OF THE HEADPHONES AS ALREADY EXPLAINED |N YOUR
REGULAR LESSONS.

|F TWO LIKE METALS ARE USED A8 THE ELECTRODES, THE CHEMICAL REAC-
TION OCCURING AT EACH OF THEM I8 THE SBAME AND CONSEQUENTLY NO POTENTIAL
DIFFERENCE 1S ESTABLISHED ACROS8S THEM,

IT 18 POSSIBLE TO USE. BSEVERAL
COMB [NATIONS OF DISSIMILAR METALS AS
ELECTRODES AND WHEN |IMMERSED IN VAR=—
IOUS TYPES OF ELECTROLYTES, THEY W/[LL
PRODUCE VARIOUS VOLTAGE VALUES.

For INSTANCE, ZINC AND CARBON P
WHEN IMMERSED IN AN ELECTROLYTE CON- Ry Eeie &/ *-Foraro
8ISTING CHIEFLY OF AMMONIUM CLORIDE
AND ZINC CHLORIDE WILL PRODUCE AN
E«MeFe OR |45 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 | VOLT ETC,
EXPERIMENT #2: — A S|MPLE SECONDARY CELL

Now LET Us TEST THE THOERY oF THE SECONDARY CELL or STORAGE CELL BY
MEANS OF A SIMPLE EXPERIMENT. WE S8HALL 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.

HEADPHONES

COPPER.
NOW MAKE A PRELIMINARY TEST BY CONN= COPPER ~..y / NITRATE

ECTING YOUR HEADPHONES ACROS8 THE TWO COPP—
ER WIRES. YOU WILL HEAR NO CLICK BECAUSENO

ﬁ

APPREC|ABLE VOLTAGE EXI8T8 AT THIS TIME, A8 POTATO
YOU ALREADY LEARNED.

THE NEXT STEP WILL BE TO CONNECT A Fig. 4
DRY CELL ACROSS THE TWO COPPER ELECTRODES Discharging The Cell.

AS S8HOWN IN Fi1ge 3. THE DRY CELL WILL Dig~
CHARGE THROUGH THE POTATO A8 SHOWN I[N FIG.
3. BECAUBE THE MOISTURE AND. ACID WITHINTHE .,POTATO ACTS AS A CONDUCTOR.

AFTER A LITTLE TIME HAS ELAPSED, YOU WILL OBSERVE THE FORMAT JON OF
A GREEN COLORED MATERIAL AROUND THE COPPER ELECTRODE WHICH 18 CONNECTED
TO THE POSITIVE TERMINAL OF THE DRY CELL, WHJLE SMALL GASEOUS BUBBLES RE™
SEMBLING FOAM W|LL ACCUMULATE AROUND THE ELECTRODE WHICH 18 CONNECTED TO
THE NEGATIVE TERMINAL OF THE CELL. THESE OBSERVAT]ONS CLEARLY DEMONSTRATE
THAT A CHEMICAL ACTION 18 NOW TAKING PLACE.

WHAT ACTUALLY HAPPENS DURING THI8 TIME 1S THAT THE FLOW OF CURRENT
THROUGH THE 8YSTEM CAUSES A CHEMICAL ACTION OF SUCH A NATURE THAT ONE OF
THE COPPER ELECTRODES COMBINES WITH THE ELECTROLYTE TO FORM COPPER N]=
TRATE OR THE GREENISH LOOKING SUBSTANCE; WHILE HYDROGEN, WHICH 8 EXTRAC™
TED FROM THE WATER CONTAINED IN THE POTATO iS LIBERATED IN THE FORM OF
BUBBLES AT THE OTHER ELECTRODE.

IN OTHER.WORDS, ELECTRICAL EyERGY js NOW BEING CONVERTED INTO CHEM™
ICAL ENERGY AND THE ORIGINAL CQEMICAL CONDITIONS ARE BEJNG ALTERED.

.NOW BY DISCONNECTING THE DRY CELL, WE
HAVE LEFT A CHARGED SECONDARY CELL AT THE PO
TATO. THAT 18, THE CHARGING CURRENT AS FUR—
NISHED BY THE DRY CELL HAS CHANGED THE CHEM—
{CAL 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 ELEC~
TRODE HAS BECOME COPPER NITRATE.

oey*csLL To PROVE THAT THE CELL HA8 ACTUALLY BE=

COME CHARGED DURING THI8 PROGRE8SS, IT [8ONLY

Fig. 5 NECESSARY TO AGAIN CONNECT THE HEADPHONES A=

The Water Rheostat. CROB8 THE TWO COPPER WJRES AS SHOWN I[N Fiae

4, THIS TIME, A VERY PRONOUNCFD CLICK W{ILLBE
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EXPERIENCED IN THE HEADPHONES8 AS THE CELL DISCHARGES THROUGH THE  HEAD~
PHONE WINDINGS I[N THE DIRECTION DESIGNATED IN F1Ge4.

THUs WE HAVE SEEN THAT AN INITIAL FLOW OF CURRENT I8 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 SEC
ONDARY CELL,

NATURALLY, THIS WAS
ACCOMPL ] SHED IN ONLYA SMALL
WAY IN THI8S8 SIMPLE EXPER~
IMENT BUT THESE SAMEPR]N~
CIPLES ARE EMPLOYED MORE
PRACT |CALLY [N THEPOPULAR
LEAD~ACID TYPE STORAGE BAT

Fig. 6 TERY,WHERE THE POSITIVE
Lines Of Force Encircle The Conductor. PEAUEE SR I ULLE FRR GfF
LEAD PEROXIDE, THENEGATIVE
PLATES BEING 8PONGY LEAD
AND A DILUTE SULPHURIC ACID SOLUTION SERVING AS THE ELECTROLYTE.

EXPERIMENT #3: — DETERMINING D.C. POLAR|TY

THE HUMBLE POTATO ALSO OFFERS A MEANS8 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 ACROS8S THEM THE SAME, MANNER AS WAS ALREADY
SHOWN YoU IN FlGg. 3 OF THIS LESSON,.

THE GREEN COPPER NITRATE WILL THEN FORM AROUND THE COPPERELECTRODE
WHICH IS CONNECTED TO THE POSITIVE TERMINAL OF THE VOLTAGE SOURCE AND [N
THIS WAY [NDICATES THE POLAR|ITY.

EXPERIMENT #4: — THE WATER RHEOSTAT

FiLL A aLASs CONTAINER ABOUT 3/4 FULL WITH ORDINARY WATER AND- ADD A
LITTLE TABLE 8ALT TO IT. NOW  |MMERSE
TWO BARE PIECES OF COPPER WIRE [N THE
SALT WATER S0 THAT THEY WILL SERVE AS
ELECTRODES,

CONNECT A DRY CELL WITH THEHEAD—
PHONE8 IN SERIE8 ACROSS THE ELECTRODES
As IN F1g.B5. 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 [NCREASE A8 THE DISTANCE BETWEEN
THE ELECTRODES |8 DECREASED, THUS SHOW~ Fig. 7
ING THAT THE CURRENT FLOW THROUGH THE The Electromagnet.
HEADPHONES [NCREASES A8 THE ELECTRODES
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ARE BROUGHT CLOSER TOQETHER. [N QTHER WORDS, THE POSITION OF THE ELEC—
TRODES W|LL CONTROL THE RES|STANGE OF THE CIRCUIT AND THE ARRANGEMENT
THEREFORE SERVES A8 AN EFFECTIVE RHEOSTAT. WE CALL SUCH A DEVISEA 'waT—
ER RHEOSTAT." :

REPEAT THE ABOVE EXPERI|— DRY ceLL
MENTS BY [NCREAS|NG THE SALT CON
TENT OF THE S8OLUTION.YOU  WILL
FIND. THAT AS THE AMOUNT OF SALT
{8 INCREASED FOR A GIVEN QUAN—
TITY OF WATER, THE BETTER W|LLBE
THE ELECTRICAL CONDUCTING QUAL—
ITIES OF THE SOLUTION,

© IRON
‘e £/LINGS

By MEANS OF THIs samEe'lseT
up', IT I8 ALSO POSSIBLE FOR YOU
TO DETERMINE THE POLARITY OF A Fig. 8
D.C. VOLTAGE S8OURCE DUE TO THE Demonstration Of The Magnetic Field.
FACT THAT BUBBLES WILL COLLECT
AROUND THE ELECTRODE WHICH |8 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,

EXPERIMENT #5: — MAGNETIC FIELD SURROUNDING A CONDUCTOR

TAKE A PIECE OF LIGHT CARDBOARD AND PASS A LENGTH OF WIRE THROUGH
ITS CENTER, CONNECTING THE END8 OF THIS8 W|RE-ACROS8S TNE TERMINALS OF A
DRY CELL AS SHOWN IN F1G.6.

SPRINKLE S8OME IRON FILINGS8 UPON THE SURFACE OF THE CARDBOARD AND
‘TAP THE CARDBOARD L|GHTLY W[TH YOUR FINGERS., YOU WILL FIND THE IRON FIL~
INGS TO ARRANGE THEMSELVES INTQ A DEFINITE PATTERN ENCIRCLING THE CONDUGC—
TOR, THEREBY ACTUALLY SHOWING YOU HOW THE LINES OF FORCE SURROUND A CON—
DUCTOR THROUGH WHICH AN ELECTRICAL CURRENT IS FLOWING.

(YOU CAN OBTA [N THE NECESSARY
JRON FJLINGS FOR THIS EXPERIMENT a8y
bRy cELL SOLENOID SIMPLY FILING A LARGE NA[IL ANDGATH—
ERING TOGETHER THE FILINGS WHICH

WILL THUS BE PRODUCED).

(LR (UL

EXPER|MENT #68: — 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 NAIL'S LENGQTH AS ILL~
USTRATED IN F1Ge7. CONNECT THE FIN-
TEST POINTS {SHED WINDING ACROSS A DRY CELL AND
TEST THE MAGNET |C PROPERTIES OF THIS
=~ ELECTROMAGNET BY OBSERVING IT8 ATT—

Fig. 9 RACTION UPON SMALL PIECES OF [RON,
4 Continuity Test With Headphones. yajLg, TACks ETC. ALBO NOTICE  HOW

THE POWER OF ATTRACTION I8 LOST THE
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INSTANT THAT THE ELECTRICAL CIRCUIT 18 INTERRUPTED,

Now PLACE A PIECE OF LIGHT CARDBOARD OVER THE ELECTROMAGNET A8 |LL—
USTRATED IN F1G.8 AND SPRINKLE [RON FILINGS OVER |T8 SURFACE. By TAPPING
THE CARDBOARD LIGHTLY, THE [RON FILINGS WILL ARRANGE THEMSELVES INTO A
PATTERN SIMILAR TO THAT SHOWN [N FIG.B, IN THIS MANNER DEMONSTRATING THE
PATHS ALONG WHICH THE LINES OF FORCE SURROUNDING THE ELECTROMAGNET EXERT
THEMSELVES,

CAREFULLY, REMOVE THE [RON 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 |RON CORE,

EXPERIMENT #7: — TESTING CIRCUIT
BATTERY CONTINUITY W]TH HEADPHONES

YOUR HEACPHONES ALSO OFFER YOU A
MEANS WHEREBY YOU CAN TEST THE CONT INU=
ITY OF A CIRCUIT OR ANY PART  THEREOF,
THAT 18, YOU CAN DETERMINE WHETHER THE
CIRCUIT 1S COMPLETE OR NOT,

To DO THIS, CONNECT THE HEADPHONES
IN SERIES WITH A CELL OR BATTERY, THEN
TOUCH THE ENDS OF THIS TEST CIRCUIT A~
CROSS THE UN|T OR CIRCUIT TO BE TESTED.
For INSTANCE, IN F1@.9 THESOLENOID WIND
ING 18 BEING TESBTED FOR CONTINUITY.

HEADPHONE
R

Fig. 10
A Voltmeter Continuity Test. IF THE WINDING OF THE SOLENOID 18
COMPLETE THEN A CLICK WILL BE HEARD IN

THE PHONES UPON TOUCHING THE TESTPOINTS
TO THE CIRCUIT UNDER TEST, HOWEVER, IF THE WINDING OF THE SOLENO|IDSHOULD
BE BROKEN OR OPEN CIRCUITED, THEN NO CLICK W|LL BE EXPERJENCED DURING
THIS8 TEST.

PRACTICALLY ANY PJECE OF ELECTR]CAL EQUIPMENT CAN BE TESTED FOR CON
TINUITY IN THIs WAY, PROVIDED THAT |TS NORMAL RES8|STANCE (|8 NOT EXCESS8|VE
80 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 CQNTINUITY TESTER CAN BE MADE  BY
CONNECTING A BATTERY IN SERIES WITH A D.C. TYPE VOLTMETER HAVINQ A RELA—
TIVELY LOW VOLTAGE SCALE. THE BATTERY MAY CONSIST OF ABOUT TWO OR THREE
S8ERIE8 CONNECTED DRY CELLS8, OR ELSE A 4% voLT RaDlo "C" BATTERY cAN BE
USED SATISFACTORILY.

WHENEVER, THE FREE ENDS OF THIS TEST CJRCUIT 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 W|LL OFFER A
ZERO READINGe ’




LESBON NO, | PAGE 7

Fiae |0 sHOwWs vYou 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 TIP8 OF THE HEADPHONES. |F THE WINDINGS ARE |N GOOD
CONDITION, THE METER WILL [NDICATE VERY NEARLY THE VOLTAGE OF THE BATTERY
BEING USED, WHEREAS A ZERO READING WOULD INDICATE THE HEADPHONE WINDINGS
A8 BE|ING OPEN CIR=
CUITED, VOLTMETER.

THi8 SAMETEST
CAN BE APPLIED  TO
VAR|OUS TYPES OF EL—
ECTRICAL EQUIPMENT,
RESPONDING N  THE
SAME MANNER A8 JUST
DESCRIBED. HOWEVER,
WHEN TESTING  WITH
THI8 APPARATUS THRU HEADPHONES
CIRCUITS HAV|NG CON= i
8 IDERABLE RES 1STANCE, i
THE METER READING
WILL VARY WITH THE
AMOUNT OF RES ISTANCE
THROUGH WHICH  THE Fig., 11
UEEr U8 BEING EREED The Continuity Testsr.
IN OTHER WORDS, THE
GREATER THE RESISTANCE OF THE CIRGCUIT, THE LOWER W|LL BE THE METER READ—
INGe. THI8 FACT MUST BE TAKEN INTO CONS|DERATION WHEN MAKING A TEST OF

THI8 KINDe YOU WILL HAVE AMPLE OPPORTUNITY OF BECOMING F'AMILIARWIT_H THIS8
TEST AS YOU APPLY [T TO THE VARIOUS RECEIVER CIRCUITS AND PARTS WHILE EX=
PERIMENT ING WITH THE EQUIPMENT WHICH I8 GOING TO BE BENT YOU I[N THE FUT—

URE,

SINGLE -POLE
DOUBLE ~THROW
SWIT,CH

THE VOLTMETER AL8SO OFFERS YOU A MEANS FOR DETERMINING THEPOL—
ARITY OF A D.Ce VOLTAGE SOURCE, PROVIDED THAT THE VOLTAGE DOES NOT EXCEED
THE MAXIMUM VOLTAGE VALUE FOR WHICH THE PARTICULAR |NSTRUMENT [8CAL|BRA—
TED. IN THIS CASE, IT 18 ONLY NECESS8ARY TO CONNECT THE VOLTMETER ACROSS
THE TERMINALS OF THE VOLTAGE SOURCE BEING TESTED. THEN IF THE METERNEED—
LE SWINGS ACROS8 [T8 SCALE N THE PROPER DIRECTION, THAT SIDE OF THE CIR~
CUIT WHICH 18 CONNECTED TO THE (+) METER TERMINAL WILL BE THE POSITIVE
S8IDE OF THE CIRCUI[T.

8HOULD THE METER NEEDLE TENNTO MOVE
_-———<::>}ﬁ27——* ACROSS TS SCALE |IN THE WRONG DJRECTJON
BAT. WHEN MAKING THI8 TEST,THEN THE METER CON—
h_________{,hh_ﬁ NECTIONS WILL HAVE TO BE REVERSEDs THE
SwITEH S8AME RULE CONCERNING POLARITY, WHICH WAS
I ‘\I o— JUST GIVEN YOU, CAN THEN BE APPLIED.
é*y» * CONSTRUCT ION OF A CONTINUITY TESTER
HEADPHONE TEST POINT

TERMIMALS TERMINALS 8HOULD YOU WISH TO CONSBTRUCT A COM=—

PACT CONTINUITY TESTER WHICH WI|LL BEQUITE
HANDY [N YOUR WORK FROM NOW ON, YOUCAN USE
THE HEADPHONES,VOLTMETER AND "C" BATTERY

Fig. 12
Circuit Of The Tester
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WHICH YOU NOW HAVE ON HAND AND BUILD A UNIT SOMEWHAT A8 THAT [|LLUSTRATED
IN Figelle

THE VOLTMETER CAN BE MOUNTED FLUSH WITH THE PANEL BY CUTTING AHOLE
IN THE PANEL EQUAL TO THE DIAMETER OF THE VOLTMETER BODY, THE MOUNT ING
RING S8HOULD THEN BE REMOVED FROM THE VOLTMETER AND THE METER [NSERTED I[N
ITS MOUNTING HOLE WITH IT8 FACE TOWARD THE FRONT. THE MOUNTING RING CAN
THEN BE REPLACED FROM THE BACK OF THE METER AND LOCKED IN POSITION 80 A8
TO HOLD THE METER FIRMLY IN PLACE.

ANOTHER SMALLER HOLE SHOULD BE DRILLED IN THE PANEL BELOW THEVOL—
TMETER TO ACCOMMODATE THE S8WiTCHe THE "C" BATTERY CAN BE HELD IN  PLACE
WITH A METAL STRAP AND A PA|R OF WOOD—SCREWS. [HE CIRCUIT DIAGRAM  FOR
THIS CONTINUITY TESTER 1S SHOWN IN Fi1G.]2 80 THAT YOU MAY BECOME MORE FAM
ILIAR WITH IT.

WHEN THE DOUBLE~THROW SWITCH I8 CLOSED To PosiTioN "W', THEvoLTME-
TER WILL OFFER A READING WHENEVER THE TEST POINTS ARE TOUCHED TOGETHER,
WHEREAS CLOSING THIS SWITCH To PosITION "H" wiLL CAUSEA CLICK TO BEHEARD
IN THE HEADPHONES WHENEVER THE TEST POINTS ARE TOUCHED TOGETHER. [N THIS
MANNER, EITHER OF THESE TWO TESTING METHODS CAN BE EMPLOYED 8IMPLY BY
CLOSING THE SWITCH IN THE PROPER DIRECTION.

THIS SAME TESTER CAN ALSO BE HOUSED [N A 80X I[F 80 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 ARENOT
REQUIRED TO BUILD THIS TESTER IN THAT NOT ALL OF THE NECESSARY PARTS ARE
INCLUDED IN YOUR EXPER!MENTAL EQUIPMENT. HOWEVER, IF YOU SHOULD WISH ToO
DO SO, YOU WILL NO DOUBT FIND THESE SUGGESTIONS HELPFUL.

Examination Questions

EXPER IMENT LESSON NO. |

l. = WHY 1s THAT AN E.M.F.Is PRODUCEDWHEN ONE IRON AND ONE COPPER ELEC—
TRODE ARE S8TUCK INTO THE POTATO BUT NOT WHEN TWO COPPER ORTWO [RON
ELECTRODES ARE USED TOGETHER. (As I1LLUSTRATED BY EXPERIMENT #1)

2. = WHAT OCCURS [N 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 POLARITYOF
A D.Ce VOLTAGE SOURCE WITHOUT THE USE OF A METERe

4, — DESCRIBE YOUR OBSERVATIONS WHILE CONDUCTING EXPERIMENT #4,

5. — HoW WERE YOU ABLE TO DEMONSTRATE THE FACT THAT LINEZS OF FORCE SURR™
OUND A CONDUCTOR THROUGH WHICH AN ELECTRIC CURRENT 18 FLowing?

8. — DURING YOUR EXPERIMENTS WITH THE ELECTROMAGNET,HOW DiD THE PRESENCE
OF AN IRON CORE AFFECT THE MAGNET|C STRENGTH A8 COMPARED TO THEPER—
FORMANCE OF THE UNIT WHEN NO {RON CORE WAS USED?

7. — DESCRIBE HOW YOU CAN USE A SET OF HEADPHONES (N 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,

10.— How DOES THE NUMBER OF TURNS USED ON THE WINDING OF AN ELECTROMAGNET
AFFECT ITS MAGNETIC STRENGTH?

PRINTED IN Ue¢SeAs
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BUSINESS LESSON #1i

How 10 EARN MONEY
IN SPARE TIME [RADIO WORK

UP TO THIS POINT OF YOUR TRAINING,YOU HAVE LEARNED CONSIDERABLE ABOUT
RAD1O AND SHOULD BY THIS TIME HAVE BUILT FOR YOURSELF A MOST SUBSTANTIAL
FOUNDAT {ON UPON WHICH TO B8UILD YOUR FUTURE WORK.

PROBABLY SINCE STARTING YOUR STUDIES, IT APPEARED AS TAKING YOU
QUITE AWHILE UNTIL YOU FINALLY GOT INTO THE ACTUAL PRACTICAL TROUBLE
SHOOT ING WORK AND IT 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, HE MUST
FIRST HAVE A DEFINITE AMOUNT OF TECHNICAL KNOWLEDGE TO BACK HIM UP.IT 1s
FOR THIS REASON THAT WE HAVE CAREFULLY PLANNED OUR COURSE OF TRAINING
THE WAY YOU HAVE FOUND IT.

AS You KNOW, LESSONS #|9 To 23 INCLUSIVE
PROVIDE YOU WITH AN EXCELLENT SERIES OF I[N~
FORMAT I VE LESSONS DEAL ING DIRECTLY WITH
PRACTICAL SERVICE PROBLEMS. WE URGE YOU NOW
TO APPLY THIS KNOWLEDGE TO COMMERCIAL USE
IMMED IATELY 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 Earn While Youlearn.
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RIGHT WAY, YOU WILL ALREADY HAYE 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 BTANDPOINT.

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 MONTHS8 MAVE ALL THE BUSINESS YOU
CAN HANDLE.

You CERTAINLY COULDN'T FIND A BETTER INVESTMENT ANYWHERE THAN HONEST
TO QOODNESS RADIO TRAINING WHICH ALREADY PAYS8 OIVIDENDS LONG BEFORE You
HAVE COMPLETED (T AND WHICH PAYS FOR ITSBELF 80 QUICKLY,.

GETTING STARTED

In ORDER TO BUILD UP A CLIENTELE,
THE FIRST THING WHICH YOU WILL HAVE
B A atetar & Bevars — ~ all tyoes Rocairess TO 0O 18 TO LET PEOPLE KNOW THAT You
ARE IN THE RADIG BUSINESS AND QUALI-
FIED TO TAKE CARE OF THEIR RADIO

(YOUR NAME HERE)

EXPERT RADIO TECHNICIAN NEEDS. ONE WAY OF SPREADING THE NEWS
Endorsed by National Redlo & Electrical School I8 TO HAVE SOME ATTRACTIVE BUSINESS
Los Angeles, Calif. CARDS PRINTED, BASED UPON THE S8AMPLE
{Your address and phone No. Here)  (your city here) WHICH WE ARE SHOWING YOU HERE., THESE
CARDS ARE !NEXPENSIVE AND OFFER A
MOST EFFECTIVE MEANS TOWARDS BRINGING
. - ABOUT AN INTRODUCTION BETWEEN YOU
Sample Business Card. U E (L)

YOUR PROSPECTIVE CUSTOMER.

You CAN DISTRIBUTE THESE OARDS TO THE HOMES IN YOUR NEIGHBORMOOD,
AS WELL A8 TO FURNISH \FRIENDS WITH A SUPPLY SO THAT THEY CAN IN TURN DIS-
TRIBUTE THEM AMONG ACQUAINTANCES AND PEOPLE WHOM THEY CONTACT DURING THEIR
ROUTINE OF BUSINESS AND SOCIAL ACTIVITIES. '

ANOTHER METHOb WHICH WiilL FREQUENTLY BRING RESULTS 18 TO CANVASS THE
COMMUNITY IN PERSON AND THUS CONTACT THE S8ET OWNER DIRECTLY.

A SIMPLE WAY TO STRIKE UP AN ACQUAINTANCE WITH PROSPECT IVE CUSTOMERS
1S TO TAKE NOTE OF ALL ANTENNA INSTALLATIONS IN YOUR VICINITY==THEMAJORITY
OF THEM WiLL BE CRUDE IN CONSTRUCTION,INEFFICIENT, AND THEREBY OFFERING YOU

AN 1DEAL OPPORTUNITY FOR ENGAGING THE @GET OWNER IN WORTH=WHILE ' CONVERSA~
TION.

APPROACH THE PROSPECTIVE CUSTOMER IN A BUSINESS—LIKE MANNER, BEING CER

TAIN THAT YOUR APPEARANCE 18 INVITING. BE PLEASANT AND MENTION THE FACT
THAT YOU ARE ACTIVELY ENGAGED IN THE BERVICE BUSINESS IN THIS VICINITY AND
IN PASS ING HAVE NOT IGED THE APPEARANGE OF H18 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
REQU IREMENTS.

IF HE I8 BOTHERED BY INTERFERENCE NOIBES, INFORM HIM THAT YOU ARE [N
A POSITION TO CLEAR UP THE DISTURBANCE FOR HIM, TELL HIM ABOUT THE MANY
FEATURES OF STATIC—=REJECTING ANTENNA SYSTEMS WHICH WERE BROUQHT 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 18 SOMETHING NEW BUT BACKED UP BY
RECOGN | ZED MANUFACTURERS AND (8 BASED UPON S8CIENTIFIC PRINCIPLES,

S8HOULD THE SBET OWNER RESIDE IN A DISTRICT FREQUENTED BY ELECTRIC
STORMS AND NO LIGHTNING ARREBTER (8 INSTALLED IN HI8 ANTENNA 8YSTEM, THEN
POINT OUT TO HIM THE PROTECTION WHICH SUCH A UNIT WILL AFFORD.

IN PLAIN WORDS, THE THING FOR YOU TO DO 18 TOo CONVINCE THE SET owN-
ER THAT HE NEEDS A FIRST CLASS ANTENNA SYSTEM AND THAT YOU ARE THE MAN TO
DO THE JOB.

Having "LANDED THE vOB®, YOUR FIRST STEP WILL BE TO PROVIDE YOUR-
SELF WITH THE NECESSARY MATERIALS, SUCH AS THE ANTENNA WIRE, INSULATORS,
LIGHTNING ARRESTER, ETCe AND A ODOMPLETE NOISE REDUCING KIT IF THI8 TYPE
OF JOB I8 80LDe ALL OF THIS EQUIPMENT CAN OF COURSE BE PURCHASED  READY
FOR USE AND IT I8 ADVISABLE THAT YOU BUY IT FROM A LARGE RADIO SUPPLY
HOUBE WHOSE CHIEF BUSINESS LIES IN SUPPLYING EQUIPMENT TO THE RADIO TRADE.

S8UCH CONCERNS ARE ESTABLISHED IN ALL OF THE LARGER CITIES AND 8y
MAK ING IT KNOWN TO THEM THAT YOU ARE A RADIO SBERVICEMAN, THEY WILL ALLOW
YOU AN APPRECIABLE DISCOUNT, A8 A RULE, YOU WILL BE ABLE TO PURCHASE
YOUR EQUIPMENT FROM THEM AT ABOUT 40% LES8S 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 PARTS ALONE.
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 ASSUREDC OF A SATISFIED
CUSTOMER,

S8ERVICING RECEVERS

IN THE EVENT THAT A NEW ANTENNA I8N 'T ABSOLUTELY ESSENTIAL OR YOU
FIND IT IMPOSSIBLE TO INTEREST THE SET OWNER IN ONE; THEN INQUIRE ABOUT
THE GENERAL PERFORMANCE OF HIS8 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 I'T
HESITATE TO MAKE THIS FACT KNOWN, ESPECIALLY 80 WHEN HE HAS THE CHANCETO
TALK ABOUT IT TO A MAN WHOM HE I8 CONFIDENT OF BEING CAPABLE TO OFFER
SOUND ADVICE AND ASS ISTANCE,

AT ANY RATE, YOU CAN OFFER TO CHECK AND TEST HIS RECEIVER FREE OF
CHARQE AND HONESTLY ADVISE HIM A8 TO THE RECEIVER'S TRUE CONDITION, THEN
IF YOUR INSPECTION THEREOF SHOULD DISCLOBE ANY DEFECT8 OR ANY FORM OoF
OBJECTIONABLE PERFORMANGCE, POINT OUT THIS8 FACT TO THE OWNER AND EXPLAIN
TO HIM HOW YOU CAN CORRECT THE CONDITION,

QUITE OFTEN, YOU WILL COME ACROSS SOME MINOR JOBS,S8UCH A8 RENEWING
A CONNECTION HERE OR THERE, INSTALLING NEW TUBES,ALIGNING A TUNING CONDEN
SER QANQ, REPLACING A NOISY VOLUME CONTROL OR OEFECTIVE SWITCH ETC. ALL
OF THESE ARE SIMPLE JOB8 BUT NO THEIR PART TO INCREASE YOUR INCOME, AS
WELL A8 OFFERING YOU AN OPPORTUNITY TO LOOK INTO ALL OF THE DIFFERENT
TYPES OF COMMERCIAL RECEIVERS 80 A8 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
CHASS18 FROM THE CABINET, S8UCH AS WHEN REPLACING A TRANSFORMER, CONDENSER,
RESISTOR ETC., THEN MAKE IT A POINT TO TAKE THE CHASSIS TO YOUR HOME WORK
BHOP WHERE YOU HAVE EVERYTHING AVAILABLE FOR DOING A FIRST CLASS JOBe |T
I8 NEVER ADVISABLE TO CONDUCT ANY FORM OF RECONSTRUCTION JOB IN THE 8ET
OWNERS HOME FOR SEVERAL REASONS. (1) ALL TOOLS8 ETC. ARE NOT GENERALLY A=
vatLaBLE. (2) THERE 18 A POSSIBILITY OF SCRATCHING FURNITURE AND ' GLUTY=
ERING UP THE ROOM WITH DIRT. (3) A PARTIALLY DISASSEMBLED RECEIVER DOES-
N'T MAKE A FAVORABLE IMPRESS ION UPON THE OWNER.

NATURALLY, WHEN YOU ARE CANVASSING A NE!GHBORHOOD IN PERSON, vou
8HOULD HAVE YOUR SERVICE EQUIPMENT WITH YOU OR AT LEAST WITHIN EASY REACH
80 THAT WHEN YOU DO QET A JOB,YOU CAN TAKE CARE OF IT IMMEDIATELY INSTEAD
OF STALLING OFF THE CUSTOMER UNTIL YOU QET 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 [T 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 BMPLOYEES, THEY S8IMPLY BELL THE SET TO THE
CUSTOMER AND LET HIM INSTALL IT HIMSELF A8 BEST HME CAN OR ElL 3E EXPECT

THE DRIVER OF THE GENERAL DELIVERY TRUCK TO HOOK IT UP FOR HIMs IN SUCH
CABES, 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 S8HORT ANTENNA TERMINAL 18 NOT HEEDED ETC.

ANY NEW RECEIVER, EVEN THOUGH IT LEAVES THE FACTORY IN PERFECT CON
DITION, 18 LIKELY TO REACH THE FINAL OWNER S8LIGHTLY OUT OF ADJUSTMENT DUE
TO 8HOCKS RECEIVED DURING SHIPMENT AND IT ISN'T REALLY FAIR TO THE FINAL
OWNER IF THE SET 18N'T FIRST S8ERVICED PROPERLY BEFORE TURNING IT OVERTO HIM.

HERE 18 ANOTHER OPPORTUNITY FOR YOU,

THE THING FOR YOU TO DO 18 TO CONTACT THESE OONCERNS WHICH SELL RA
0108 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 I N
8TALL THE SET IN THE NEW OWNER'S8 HOME IN EXPERT FASHION. FOR THI8, THEY
RECEIVE A CEFINITE FEE FROM THE STORE FOR EACH SET INSTALLED OR ELSE THE
CUSTOMER I8 QUOTED A CERTAIN PRICE FOR THE RECEIVER AND CAN AT HIS OWN

CHOICE HAVE ‘THE S8ET 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 BUCH A DEAL WITH YOU,.

IN FACT, BUCH AN ASSOCIATION WITH ANY SALES ORGANIZATION WILL PLACE
YOU IN AN ADVANTAGEOUS POSITION TO EVEN SERVICE RECEIVERS SOLD BY THEMAND
WHICH DEVELOPE DEFECTS ‘AFTER .BEING IN OPERATION FOR SOME TIME. IF THis
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HAPPENS, IT SEEMS TO BE THE NATURAL THING FOR THE S8ET OWNER TO "AIR HI8
TROUBLES"™ TO THE FIRM FROM WHICH HE PURCHASED THE RECEIVER,AND THE FIRM
CAN THEN IN TURN PLACE THE SERVIOE JOB IN YOUR MANDS, SUCH A PRACTICE I8
BENEFICIAL TO BOTH YOU AND THE CONCERN WHO DOESN'T HAVE BUFFICIENT CALLS
FOR SBERVICE WORK TO WARRANT EMPLOYINQ A MAN S8OLELY FOR THIS PURPOSBE.

WORK OF THIS NATURE I8 QENERALLY HANDLED ON A PERCENTAGE BASIS IN
WHICH THE SERVICE MAN IS @IVEN A DEFINITE PERCENTAGE OF THE MONEY RE-
CEIVED FOR THE JOB, THE BALANCE BEING RETAINED 8Y THE DEALER, In THE
EVENT THAT THE BERVICEMAN SELLS S8OME ADDITIONAL EQUIPMENT DURING A BER~
VICE CALL, HE ALSBO RECEIVES A PERCENTAGE FROM THE DEALER FOR HIS EFFORT,

FOR MOST SERVICE WORK, YOU WILL GENERALLY FIND 1T THE PRACTICE AMONG
SERVICEMEN TO PURCHASE THE REPLACEMENT PARTS AND ANY OTHER EQUIPMENT AT
A 404 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 8HOULD 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 S0 AS TO MEEY 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,

|F 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 WiILL 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
JOB, A SATISFIED CUSTOMER WILL CALL YOU AGAIN WHEN HE NEEDS YOU AND WILL
BE MORE THAN WILLING TO RECOMMEND YOU TO HI8 ACQUAINTANCES,

GIVE THE cusTOMER A SQUARE DEAL, FOR HONESTY IN SBERVICE AND WORKMAN
8HIP ALWAYS PAYS BIGGER DIVIDENDS IN THE LONG RUN.

SHOULD YOU BY ANY GHANCE RUN INTO A JOB WHICH YOU CANNOT SBAT{ISFAC
TORILY HANDLE, YOU MAY FEEL FREE TO WRITE TO UB FOR ADDITIONAL ADVICE.
IF vou DO, PLEASE QIVE US AS MUCH INFORMATION A8 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 INYOLVES EQUIPMENT AND WORK ABOUT WHICH YOU HAVE NOT
YET HAD A CHANCE TO S8TUDY, IT IS NO MORE THAN FAIR THAT YOU TAKE THIS
INTO CONSIDERATION BECAUSE YOU ARE STILL IN AN EARLY STAGE OF YOURTRAIN
INQ AND MUBT THEREFORE KEEP YOUR ACTIVITIES IN THE FIELDO WITHIN THEBE!LI-
MITS,

EXPERIENCE

PERHAPS YOU INTEND TO ULTIMATELY SPECIALIZE IN SOME MQF:THIB
WOROERFUL .NDUSTRY OTHER THAN RADIO SBERVICING B8UCH AS BROADCASTING, COMM=

e TP U v U

e
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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 1s A CHANCE FOR IMMEDIATE FINANCIAL RETURNS,WHEREAS 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
SOMET IME 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 1S UP TO YOU TO MAKE THE MOST OF THE OPPOR
TUNITIES WHICH WE ARE EXTENDING TO YOU IN THIS RESPECT.

THE EXPERIENCE WHICH YOQU OBTAIN NOW WILL ENABLE MY EMPLOYMENT De-
PARTMENT TO HELP YOU MORE EFFECTIVELY WHEN YOU GRADUATE. IT IS FOR THIS
REASON THAT | WANT YOU TO MAIL ME A COMPLETE REPORT OF EVERY SPARE-TIME
JOoB YOU DO -- DESCRIBING THE JOB IN DETAIL AND THE PRICE YOU CHARGED. |
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 1S AN IMPORTANT MATTER AND
| 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 @QNLY "SELLING THE JOB" AND LETT(NG SOMEONE ELSE DO THE ACTUAL
WORK,YET SUCH A PRACTICE WOULD BE OF NO SPECIAL BENEFIT TO vou. 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. HONEVER,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 INFORMAT ION 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 MOSF OF YOUR OPPORTUNITIES,
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RADIO EXPERIMENT

LESSON AC-3

THIS LESSON CONCERNS RADIO EXPERIMENTS DESIGNED TO FIX IN YOUR
MiIND SOME OF THE PRINCIPLES THUS FAR EXPLAINED TO YOU.

IN ORDER TO OPERATE THE 8-TUBE A-C RECEIVER WHICH WAS PROMISED YOU,
T 1S NECESSARY THAT YOU FIRST HAVE A SOURCE OF ELECTRIC POWER. This
WILL BE THE !|10-vOLT A-C LIGHTING CIRCUIT OF YOUR HOME, TRANSFORMED TO
THE REQUIRED VOLTAGES BY THE POWER TRANSFORMER WHICH 1S NOW BE!NG SENT.

BEFORE ATTEMPTING TO CONNECT TH!1S TRANSFORMER TO YOUR LIGHTING CIE
CUIT, IT IS ADVISABLE THAT YOU FIRST READ ALL OF THIS LESSON VERY CARE
FULLY TO AVOID BLOWING OUT FUSES IN YOUR LIGHTING CIRCUIT, INJUR I NG THE
TRANSFORMERy; AND TO PREVENT POSSIBLE ELECTRICAL SHOCKS 7O YOURSELF .

THE POWER TRANSFORMER 1S OF Iron core
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.

Not ysed

POWER TRANSFORMER TERMINAL
.+ MARKINGS

Cormrmon
PpIIITIBS Y
connecrion

Ternnals

To AVOID ANY POSSIBILITY

OF A MISTAKE IN IDENTIFYING THE
TERMINALS ON THIS TRANSFORMER,
THEY ARE ALL MARKED AS ILLUSTRAT-
ED IN Fig. |, WHICH SHOWS THE TER
MINAL ARRANGEMENT OF A TYPICAL . R
UNIT, THE TERMINAL CONNECTED TO °° ' .
ONE END OF THE PRIMARY WINDING 18 B
MARKED "C", INDICATING THE COMMON Fig. 1
CONNECTION FOR THIS WINDING. THE Power Transformer Terminal

QMINAL CONNECTED TO THE OTHER - Tdentification <

g mwn
R
A

a.
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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 "|10".

|F THE LINE VOLTAGE OF THE LIGHTING CIRCUIT 1S WITHIN L OR 5 VOLTs

ofF 110 voLTs, connecT "C" aND "1 10" TERMINALS OF YOUR POWER TRANSFORMER
ACROSS THIS CIRCUIT. SHOULD THE LINE VOLTAGE EXCEED™] |5 vOLTS AND AP-
PROACH 120, conNNnecT 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 Figo | As C.T. THE TWO TERMINALS MARKED "5" CONNECT TO THE ENDS
OF THE 5-VOLT SECONDARY WINDING, AND THE TERMINALS MARKED "350" CcONNECT
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.

D.C. SOME TYPES OF POWER TRANSFORMER DO
YO&Jﬂctis NOT HAVE MARKED TERMINALS,AND IN SUCH CAS
0 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. TH!S 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

Fig. 2 THE TERMINALS. SCRAPE THEM BRIGHT BEFORE
Continuity Tests lflth SOLDERING OR OTHERWISE MAKING ELECTRICAL -
Voltmeter Method CONNECTIONS.

EXPERIMENT #1 -- VOLTMETER METHOD FOR TESTING THE
CONTINUITY OF TRANSFORMER WINDINGS

YOUR FIRST EXPERIMENT WILL BE THE CONTINUITY TEST ON THE TRANS FORM .
ER WINDINGS, BY AID OF YOUR VOLTMETER. TO DO THIS, CONNECT THE VOLTMETER
IN SERIES WITH 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 #l IN F1G. 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, evc. CONTINUE BY PLACING TEST POINT "A" ON TERMINAL #3, AND
TEST POINT "B" SUCCESSIVELY ON TERMINALS #4, 5, 6, €Tc. PROCEED IN THIS
MANNER UNTIL YOU HAVE TESJED BETWEEN EVERY PAIR OF TERMINALS. ALSO, TEST
IN TH!S MANNER BETWEEN EVERY TERMINAL AND GROUND (GROUND IN THIS CASE IS
THE IRON CORE OF THE TRANSFORMER).

EAacH 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:

BETWEEN TERMINALS |, 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 BZ AS FOLLOWS: BE-
TWEEN TERMINALS 6 TO |2, BATTERY VOLTAGE; TERMINALS 6 or 12 TO ALL OTHER
TERMINALS, ZERO; BETWEEN TERMINALS 9, 10, AND ||, BATTERY VOLTAGE; FROM
TERMINALS 9, 10, AND || 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 1S OBTAINED BETWEEN A PAIR OF TERMINALS,WHERE A READ
ING SHOULD BE OBTAINED, THAT PARTICULAR WINDING |S OPEN-CIRCUITED.

WITH A VERY SENSITIVE VOLTMETER

YOU WOULD NOTICE THAT WHEN TESTING
THROUGH E!THER HALF OF THE HIGH-VOLT=~ 5
AGE WINDING, OR THROUGH THI3 ENTIRE 263V
WINDINGy THE READING WOULD BE SLIGHTLY o .
: T°

[,

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 3
THE WINDING 'S COMPARATIVELY HIGH.

5 V.
120

12
9
Z{OV.

[T IS A GOOD PLAN TO MAKE AN 10 p 700V

ELECTRICAL DIAGRAM OF YOUR TRANSFORM- 150
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- Fig. 3
CESSARILY HAVE TO BE THE SAME AS OB- Diagram of the Powver
TAINED WITH THE EXAMPLE OoF FlaG. 2. Transformer

EXPERIMENT #2 -- TESTING THE TRANSFORMEE WINDINGS
FOR CONTINUITY USING HEADPHONES

HEADPHONES CAN BE USED IN PLACE OF THE VOLTMETER, AS SHOWN IN FliG-
URE Y4, AND THE RESULTS AS OBTAINED WITH THIS EXPERIMENT SHOULD CORRESPOND
WITH THOSE OBTAINED I[N THE PREVIOUS EXPERIMENT. THAT 1S, ACROSS THOSE
CONNECTIONS WHERE THE VOLTMETER INDICATED BATTERY VOLTAGE, YOU SHOULD
NOW HEAR A DISTINCT "cLICK" IN YOUR HEADPHONES, BUT NONE WHERE THERE 1S
NO CIRCUIT CONTINUITY.

MAKE THI!S HEADPHONE CLICK TEST ACROSS ALL PAIRS OF CONNECTIONS; AS
YOU DID WITH YOUR VOLTMETER TESTS. CHECK THE RESULTS CAREFULLY AGAINST
THOSE OGBTAINED IN THE FIRST EXPERIMENTy AND NOTE HOW THEY COMPARE.

EXPERIMENT #3 -- 110-VOLT LAMP TESTING ACROSS WINDINGS

ARRANGE A |10-vOLT LAMP IN SERIES WITH ONE OF A PAIR OF TEST LEADS
AS ILLUSTRATED IN Fi1a. 5. THE LAMP MAY BE AN INCANDESCENT LAMP OF ANY
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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 |10-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~CIRCUITEDs. THE LAMP WILL BURN AT
FULL BRILLIANCE WHENEVER THE TEST-LEADS

Fig. &4 ARE SO SHORTED.
Continuity Tests With
Headphone Method UPON CONNECTING THE TEST LEADS

ACROSS 6.3 VOLT WINDINGSy; 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 WIiLL FAI!L TO BURN,BECAUSE THIS WINDING CONTAINS A GREAT
NUMBER OF TURNS OF VERY FI{NE WIRE, AND OFFERS GREAT OPPOSITION TO THE
CURRENT FLOW--IN FACT, SO MUCH OPPOSITION THAT |10 VOLTS WILL NOT FORCE
ENOUGH CURRENT THROUGH T TO HEAT THE LAMP FILAMENT TO INCANDESCENCE.

|F THE TEST LEADS ARE CONNECTED ACROSS THE "C" aAnD "110" PRIMARY
TERMINALS, A 25-WATT LAMP WILL BURN DIMLY, A 50-WATT LAMP STILL MORE DIM
AND A |00-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 CONNECTEQ
ACROSS 1T, THAT PRACTICALLY COUNTER
BALANCES THE LINE VOLTAGE. CONSE -
QUENTLY, IF LINE VOLTAGE AND TH!S
COUNTER=ELECTROMOTIVE FORCE EXACTLY
OR NEARLY BALANCE EACH OTHER, VERY
LITTLE CURRENT WILL FLOW THROUGH THE
WINDINGy WITH WHICH TO LIGHT THE
LAMP.

EXPERIMENT #4 -- EXPERIMENTS

WITH 60-CYCLE HUM Porcelain raceptacle
CONNECT THE LAMP-TEST LEADS Fig. 5
ACROSS THE PRIMARY TERMINALS OF THE = Testing Across Windings

POWER TRANSFORMER, AS ILLUSTRATED IN With a 110-V Lamp
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Fi1ge 6. To AVOID AN ELECTRICAL SHOCK WHEN HANDLING THIS |10-vOoLT cIR-
CUI!T, BE CAREFUL THAT YOU DO NOT TOUCH BOTH BARE ENDS OF THE |10-voLT
TEST CIRCUIT WITH BOTH HANDS AT THE SAME TIME. NEVER TDUCH ONE TERMINAL
OF ANY LIGHTING CIRCUIT WHILE 3TANDING ON A WET FLOORy; 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 WINDINGy; AS ALSO SHOWN IN
Fice. 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 [10-VOLT LIGHTING CIRCUIT, OR
YOU WILL RECEIVE A PAINFUL SHOCK.

UPON THE COMPLETION OF THI!S TESTy YOU WILL FIND THAT WITH THE HEAD
PHONES CONNECTED ACROSS THE ENDS OF TH~ 6=5-VOLT SECONDARYy; THE HUM IN-
TENSITY WILL APPEAR TO BE ABOUT TWICE AS GREAT A3 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 I1TS ENDS ACROSS THE TERMINALS, AS ILLUSTRATED IN FIG.7s
UPON SO SHORT-CIRCUITING THE 6.3-VOLT WINDING, THE LAMP WILL BURN AT
FULL BRILLIANCES.

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 WIND!NG DURING THIS EXPERIMENT,

IT SHOULD BE OF SPECIAL INTEREST TO YOU TO NOTE THAT WITH ONLY THE
LAMP CIRCUIT CONNECTED ACROSS THE TRANSFORMER'S PRIMARY WINDING, IT WILL
ONLY BURN VERY DIMLY; WHEREAS, IT ~
SHOWS FULL BRILLIANCE UPON SHORT-CIR oV AC R
CUITING ANY OF THE LOW-VOLTAGE SEC-
ONDARY WINDINGS. THIS TEST SHOWS
HOW A SECONDARY LOAD AFFECTS THE /haqpmmefr
AMOUNT OF POWER WHICH THE TRANSFORM-
ER DRAWS FROM THE LIGHTING CIRCUIT.
WHAT REALLY HAPPENS 1S THAT WITH ON-
LY THE PRIMARY WINDING CONNECTED
ACROSS THE | 10-voLT <CIRCUIT; AND NO
COMPLETE CIRCUIT PROVIDED FOR E!THER
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 Fig. 6
I'S CONSUMED BY THE TRANSFORMER. THE Listening for 60 Cycle
SMALL AMOUNT OF A-C CURRENT FLOWING Power Hum

Receptacle

Porcelom receptacle
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IN THE PRIMARY WINDING UNDER SUCH CONDITIONSy
FLUX OR LI{NES
1S OFTEN SPOKEN OF AS WATTLESS CURRENT.

L1 SH
FORCE,

THE

SHORT-CIRCUI TING
THAT CIRCUIT AND PERMITS CURRENT TO FLOW.
ELECTRICAL

PLETES

ING THEN CONSUMES
CIRCUIT BY SIMPLE TRANSFORMER

THE LIGHTING CIRCUIT TO MEET

THE LAMP TO BURN AT

LOAD

IMPRESSED
OF A COMPLETED

THROUGH THE SECONDARY
PRESENT EXPERIMENTS,

RENT TO AN

ONE OF THE

WHICH SERVES ONLY TO ESTAB

OF FORCE GENERATING THE COUNTER=-ELECTROMOT! VE

LOW~VOLTAGE

POWER WHICH MUST BE SUPPLIED BY THE
ACTION.
THIS POWER DEMAND,
FULL BRILLIANCES.
UPON THE SECONDARY WINDINGSy OR THE LESS THE OPPOSITION
SECONDARY

SECONDARY WINDINGS COM~
THIS PARTICULAR WIND-
[10-V.
THE ADDITIONAL CURRENT DRAWN FROM
IS SUFFICIENT TO CAUSE

IN OTHER WORDS} THE GREATER THE

CIRCUIT=-THE GREATER WILL BE THE CURRENT FLOW

WELL AS THROUGH THE PRIMARY WINDING.
HOWE VER,
AMOUNT WHICH WILL NOT

IN YOUR

THE 25<WATT LAMP LIMITS THE PRIMARY CUR-
INJURE THE WINDINGS DURING THESE SHORT-

CIRCUITING TESTS.
Receptecle ond
1o v. AcC. N 7Y
Transt. /

10 Vvort
lamp (25w)

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 ||0-voLT
A-C LIGHTING CIRCUITS, SINCE THIS
POWER SUPPLY 1S MOST COMMON. HOow-
EVERy, TO THOSE STUDENTS WHO RE-
QUEST THAT THEIR EXPERIMENTAL OUT
FITS BE DESIGNED FOR 220-VOLT A-C

Putting a Load on the Transf.

SIGNS OF
ALIKE.

IN

Fig. 7

THE

220-VOLT TRANSFORMER,
VOLT TRANSFORMER, EXCEPT THAT YOU WILL CONNECT THE 220-vOLT PRIMARY WIND

ING OF
A LAMP
OF THE

IN ANY
[ 10-vOLT LAMP
UREy AND THE RESULTS
SAME AS STATED

8-.7uBE 110-vOLT AND

CONDUCTING THE EXPERIMENTS OUTL!NED
YOU WILL PROCEED EXACTLY AS SPECIFIED FOR THE

IN THIS LESSON.
IN CONNECTION WITH THE EXPERIMENTS,WILL THEN BE THE
IN THIS LESSON WITH RESPECT

OPERATION, WE SEND A POWER TRANS-
FORMER ©DESIGNED FOR THIS LINE
VOLTAGE. OTHER THAN THE DESIGN
OF THE POWER TRANSFORMER, THE DE-
220-VOLT A-C RECEIVERS ARE EXACTLY

IN THIS LESSON, BUT WITH A

[10-

THE TRANSFORMER TO THE 220-VOLT LIGHTING C!RCUIT, AND WHEN USING
OF THE EXPERIMENTS,
SPEECIFIED

A 220-vOLT LAMP MUST BE USED INSTEAD

YOUR METHODS OF PROCED-

70 THE | 1O-VOLT TRANSFORMER.

SPECIAL TRANSFORMER INFORMATION FOR GLASS-TUBE RECEIVER

THE

USE

FORMER

HOWE VER,

ILLUSTRATIONS AND EXPLANATIONS
APPLY TO THE POWER TRANSFORMER WHICH WE
IN CONSTRUCTING THE A-C RECEIVER EQUIPPED WITH METAL TUBES.
GLASS-TUBE RECEIVER,
IS NECESSARY.

A CHANGE

THUS FAR GIVEN IN THIS LESSON
FURNISH TO OUR STUDENTS FOR
FOrR THE
IN THE DESIGN OF THE POWER TRANS-

THE TERMINAL ARRANGEMENT OF THE TRANSFORMER FOR THE GLASS-TUBE RE-



Lesson Wo. 3 Page 7

CEIVER 1S ILLUSTRATED IN FiG. 8, AND ITS CIRCUIT D!AGRA+ APPEARS IN FlG-
URE 9. AS YOU WILL NOTE, TwWo 2 |/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 LESSONy, BY SIMPLY BEARING
IN MIND THE CHANGE IN THE TRANSFORMER'S TERMINAL ARRANGEMENT, AND SUBSs
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 1S WELL TO MARK THEM FOR FUTURE |INFORMATION. THE MARKS
MAY BE ON ADJACENT MATERIALy; OR ON TAGS ATTACHED TO EACH TERMINAL; OR A
STRIP OF WHITE PAPER MAY BE ATTACHED TO ADJACENT MATERIAL BY MEANS OF

SHELLAC (NOT GLUE) AND THE MARKS MADE THEREON. |F WIRE ENDS ARE THE ON-
I [ —
ron core i 25
Blank 5
hi s
7 =g
O——o3t 25
i
1Mo \——————og
s o 5v.
nals 120 RS
A4 ————0 14
/————T—Ol
oV,
8 %
11 100V,
350
[}
Fig. 8 Fig. 9
Terminal Arrangement Transformer Diagram

LY TERM!INALS, A SHORT PIECE OF WHITE ADHESIVE TAPE BENT OVER THE WIRE
CAN BE MARKED WITH !NK.

WEAKENED INSULATION

|F ANY TRANSFORMER APPEARS DAMP WHEN RECEIVED, DO NOT CONNECT IT
TO THE A-C LINE UNTIL IT HAS BEEN WELL DRIED BY HANGING |T THREE OR FOUR
FEET ABOVE A HEATING STOVE FOR TWO OR THREE DAYS, OR BAKING !T 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 STEAMy, SMOKE, OR SMELL LIKE BURNING PAINT
OR VARNISH. DIiSCONNECT ALL LOADy AND RETEST FOR SHCRTS AND GROUNDS.
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EXAMINATION QUESTIONS [

RADIO EXPERIMENT LESSON AC-3 A
[

WHEN MAKING THE ""HUM TEST," WHY IS IT THAT THE HUM INTENSITY, AS
HEARD IN THE PHONES, APPEARS GREATER WITH THE PHONEY  CONNECTED
ACROSS THE 6.3-VOLT SECONDARY WINDING THAN WHEN CONNECTED ACROSS
THE\5-VOLT WINDING? :

[F 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?

WHAT IS THE ESSENTIAL DIFFERENCE BETWEEN A | lO-vOLT RECEIVER AND A
220-VvOLT RECEIVER?

UPON MAKING A CONTINUITY TEST ACROSS TERMINALS | AND 7 OF THE TRANS
FORMER ILLUSTRATED IN FlGg. 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?
) /

How DO THE RESULTS OBTAINED WITH THE HEADPHONE "CLICK' TESTS COM-
PARE WITH THE VOLTMETER TESTS ON THE SAME CIRCUITS?

WHAT IS ONE OF THE CHIEF ADVANTAGES OF CONNECTING A LAMP IN SERIES
WiITH THE [10O-vOLT LIGHTING CIRCUIT WHILE TESTING YOUR POWER TRANS-
FQRMER?

WBY DOES THE TEST LAMP IN THE SYSTEM OF FIG. 7 BURN BRIGHTLY WHEN A
LOW-VOLTAGE SECONDARY WINDING 1S SHORT-CIRCUITEDy BUT BURNS DIMLY
WHEN NONE OF THE SECQNDARY WINDINGS ARE SHORT-CIRCUITED?

| F YOU SHOULD TEST THE TRANSFORMER ACCORDING TO THE VOLTMETER METH=-
OD; AND PIND THE METER TO INDICATE FuLL "C"-BATTERY VOLTAGE UPON
CONTACTING ONE TEST POINT ON TERMINAL #5 AND THE OTHER TEST POINT
ON THE IRON CORE OF THE TRANSFORMER (F1G. 2) WHAT WOULD THIS TEST
INDICATE? :

WHY 1S 1T THAT THE 25-WATT TEST LAMP BURNS AT FULL BRILLIANCE WHEN
THE | lO-vOLT TEST LEADS ARE CONNECTED ACROSS THE ENDS OF A LOW-VOLT
AGE SECONDARY WINDINGyBUT BURNS VERY D!MLY WHEN THE TEST LEADS A§E
CONNECTED ACROSS THE ENDS OF THE TRANSFORMER'S PRIMARY WINDING?

WHY 15 IT THAT A "cLick" 1S HEARD IN YHE HEADPHONES WHEN TESTING
THRU A GOOD TRANSFORMER WINDING, ACCORDING TO THE METHOD ILLUSTRAT=
ED IN FiG. 4 OoF THIS LESSON?

g™
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COMMERCIAL CIRCUIT DIAGRAM

580 - 581 (Chassis 5G)

MODELS

NATIONAL SCHOOLS
Los Angeles, California
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COMMERCIAL CIRCUIT DIAGRAM
PHILCO

NATIONAL SCHOOLS
Los Angeles, Cdalifornia

Volume . ..
Volume. ..........

Cont. Unit Assm. (

Cont. Unit Assm, (Dir. Dr.).
Shafts—Tuning . .........

Fuse Insulutor. ..

4-Prong Socket . .

5-1I’rong Sockel. . ......
6-Prong Socket . ... ... ...
Sbafts—Tuning . ..

Fuse.. ... ...

Acorn Nut. .. .. ..
Key.......... ..

Knobs (volume). ..
Battery Cable ...

Nuts (mounting) ..
Knobs (tuning) . .

Studs

Interference Condenser. .

“B” Choke. ... ... ..
Spark Plug Resistor. . ..
Distributor Resistor . .
Screw Type Resistor.. .

Condenser (.00125 mid.).

Condenser (.05 mfd.) . . .
Power Transformer . .

Resistor (200 ohmy) .,

Resistor (7 obms) . . .... ..
“A” Choke.. . . .
Resistor (200 ohms) . .
Condenser (.0] mfd.).

@) Resistor (30,000 ohms). .
@) Resistor (32.000 ohms) .

() Condenser (4.-8. mfd.).
@D R.F.Choke. .. .......

(56t Vibrator Unit.. .. ..
Y

@ Condenser (5 mid) ...
%
&
s

7 Condenser (.5 mfd.) ... ..
# Vibrator Choke.

Q Field Coil Assembly . .. ...
i Pilot Light~........... .
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NATIONAL SCHOOLS
Los Angeles, California
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COMMERCIAL CIRCUIT DIAGRAM

PHILCO

MODEL 37- 89

DET.-OSC

WHITE

© B ND AW -

2

L2EVR2LIPIRRRVR

Condenser (.05 mfd. tubular)..
Resistor (51000 ohms 14 watt)
Condenser (.08 mfd. tubular)..
Condenser (410 mmfd.)..
R. F. Transformer. .
Condenser Two erel T\mted ......
Ccmpem e ereeaae... 3140100
Choke. .

Condenser (250 mmfd. miea). ... -
Resistor (32,000 ohms 3¢ watt)..... 33-351339
Resistor (1000 ohms, 1¢ watt).
Condenser (.05 mfd. tubular). .
Resistor (20000 ohms, 14 watt)..... 33-320339
1st 1. F. Transformer..............

2nd 1. F. Transformer.............

Condenser (110 mmfd. mica). .
Condenser (.25 mfd. tubular).
Resistor (51000 ohms, 1§ watt)..... 33-351334
Resistor (700 ohm, 3¢ watt)..
Condenser (110 mmfd. mica)..

Condenser (0.1 mfd. tubular).......
Resistor (51000 obtus, 1 watt)
Resistor (20000 ohma, 2 watt)
Resiator (1 meg. Y watt)..........
Resistor (1 meg. 1§ watt)..........
Resistor (490000 ohms 1§ watt).
Condenser (0.1 mfd. tubular).......
Resistor (1 megohm, 34 watt)......

QQR.F. CHOKE

"EVAG @
12 .F 15 e Auh

IF=470 KC. ™%

Replacement Parts — Model 37-89

Schem. Port Schom.
No. Description No. No. Description
38 Condenser (.016 mfd. tubular)...... 30-4338 Shaft Bpring.....................
38 Resistor (120000 ohma, 3¢ watt).... 33412339 Washer. .
37 Condenser (110 mmfd. mics). ... ... 30-103t Washer. .
38 Condenser (.26 mfd. tubular). . . 304134 Shaft lRemmu Chp
3 . 33-810%99: Mtg. Grommet..
© ... 33-412239 Mtg. Washer Sleeve
41 . 304226 Mig. Sleeve Bushlnu
42 32-7019 Mtg. Serew. ...
43 Coone & Voiee Coil.. ceeee... 383157 Mig. Washer.....................
44 Condenser (.03 mfd. b‘kah(e) ...... 8318-8U R. F. Unit Support. . ..
48 Condenser (.008 mfd. tubular). ... .. 30-4112 Suppart Locking Plate
48 Field Coil & Pot Assembly......... 36-3664 Buppart Locking Plate
47 Condenser (.05 mfd. tubular). ... ... 304020 Serew.. ...y
48 Electrolytic Condenser (12 mfd.).... 30-2117 Knobe Tuning....................
49 Electrolytic Condenser (8 mfd.)..... 30-2024 Knob Volume, Waveswitch, Tone...
50 Bias Resistor (245 ohms, Tnpl 35 Baffie Silk Assembly B, Cabinet.. ..
ad$3lobma)) 2 S Baffle Silk Assembly F, Cabinet. ...
61 Power Tn.n-former (l 15 vol( 50 w ?
60 eycle)... .. ... 32-7583 Speaker S-16.....................
52- Tone Control & A. C. Switch....... 421180 Screw Speaker Mtg................
63 PilotLamp....................... 34-2039 Lockwasher Speaker Mtg. ... .. ....
64 Condenser (.015, 015 mfd. bakelite). 3783-DG Washer Speaker Mtg.. .. ... .. ..
65 Wave Switch. e 421194 Nut Speaker Mtg.. ...............
Dial.....oo 27-5204
Dial Hub........................ 28-7162 q
Dial Claaop.. ..o 282837 et
Screen Bracket & Screen Amsembly.. 31-1878 Besel Frame & Plate..
SBorew. ...... Liiiiiiieiiee W-650 Besel Gasket.....
Vernier Drive. .. 31-1844 BeselGlass.......................
Pilot Lamp Anembly ..., 88-T700
Insulstor Tone Control............ 27-8320
Nut Tope Control................. W-08¢ Bottom Shield Phu F, Cnbmet .....
Lock Wasbher. ....... " . W-1624 1. F.Coil 8bield............

Volume Control Shaft............

. 28-6408 Speaker 816 B, F Cabinets. ... ...

. 284117
... 7
.. 4436
.. 28-8810
.. 214317
.. 28-2287
. 27-8339

| 283027

. W410

. 28-2089

. 27-8311

. W-1644

. 387763
. 36-1225

No.

W-729

274321
274332

40-5033
36-1228
W-1604
Ww-291

W-124

27-8298
28-3967
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NATIONAL SCHOOLS
Los Angeles, California

2575 TuBt

DET.-0SC.

COMMERCIAL CIRCUIT DIAGRAM

PHILCO

MODEL 602

I.F. AMP.
18

3000

2M° IF. TRANS.

2"° DET.
I*TAUDIO
75

LY

A

OUTPUT

240,000n

000 A

16000

FIELD coiL—Y @ £ Assr”,

e FILTER
43000 =‘£® CHOKE
"‘ os

@~+fff/+®

Sehematic

Number Part and Description

® Wave Trap Coil..............

(Ja Wave Trap Compensator......

E Condenser (.001 Mf. Tubular).

g- Condenser (15 inmf. Mica)....

() Ant. Transformer ...........

wa Compensater ((sc. 1800 KC.).
Osc. Transformer ............
Tuning Condenser ...........

PPIDREEEROP GO FHEE

Compensater (Ant. 1800 KC.).
Condenser (35 mmf. Mica)...
Compensator (Osc. Series)
(600 Kc.)
Resistor (4900 ohm, % watt)..
Condenser (.05 Mf. Bakelite). .
Resistor (120,000, ¥4 watt)....
Condenser
(.25-.05-.05-.05-.15-.01 mf)...
Elec. Condenser (16-16-10 mf.)
Filter Choke
Elec. Condenser (16 mf.).....
Resistor (51,000 ohm, ¥ watt)
Condenser (.05 mf.)..........
Resistor (15,000 ohm. % watt)
Resistor (200 ohm wirewound)
Condenser (.03 mf. Bakelite)..
Compensator (1st I.F. Pri.). ..
ist I.LF. Transformer.........
Compensater (Ist 1.F. Sec.)...

Part
Ne.

32.2007
04000
30-4201
30-1030
32-2003

32-2041
31-1794

30-1044

040008
33-249333
3615-08U
33-412334

3-4410
30-2148
32.7544
Part of @
33-351143
Part of 13
33315133
7217
8318.0SU
Part of @
32-2005
Partof @

mé PRI

N
N

Ba
bl

N

N
= OFF SWITCH 2%
ON W ~
O

IF. =

ht

460
K.C.

— Point Tube— BA7 78 7% 43 2525
(" F. 6.3 6.3 6.3 % 25
— {zc) P.. 102 102 40 97 ..
B) 8G.. 47 47 e 102
=\ Ié 09.‘7 0.9 12.5
2 L. o
€ AT TUBE
0ET 05C
Replacement Parts for Model 602
Schematic Part Schematie Part
Number Part and Deseription Neo. Number Part and Desctiption No.
@ Resistor (300 ohm wirewound) 33-31310 & Voice Coil Cone Assy....... 36-3029
@ Condenser (.05 mf.).......... Part of 13 & Field Coil Assy............. 16-3040
@ Resistor (2.0 meg., % watt)... 13-320143 Volume Control Mtg. Nut... W.684.A
@ Compensater (2nd 1.F. Pri.}.. ID'art of G¥ B.C. Resistor Mtg. Screw... W.650-A
@ 2nd L.FF. Transformer. .. 3220006 B.C. Resistor Mtg. Nut..... W.95.4
® Compensator (2nd [.F. Sec.).. Partof @ Tuhe Shield Base..... . 28.2725
® Condenser (.00011 mf. twin).. 8035-ODU Tube Shield Bady. .. 28-2726
68y Condenser (.N0N1] mf.)....... DPartof @ Chassis Mtg. Screw... .. W.I587.\
® Resistor (51,000 chm. % watt) 33.3151143 Chassis Mtg. Nut..... . W-124-A
Volume Control (0.5 meg.).... 13-5145 Chassis Mtg. Washer. . W.410-A
Condenser (.01 mf. Tubular).. 30.4145 Chassis Mt . OW.291-\
Condenser (.05 mf.).......... Part of 19 Speaker Baffe ........ . 40-3840
B. C. Resistor (133-15 ohm)... 33-322§ Dial i i 27.5188
& Pilot Lamp ... ... .. ... 34.2068 Pointer . ... 278236
@  Resistor (15 ohm).. Part of & Shield Bottom Assy 29.3603
® Bias Cell ...... & oagaaaagga s 41-8009 T St fodmenanas S/t
@ Resistor (10 meg., ¥ watt)... 33330144 Sineld Bo Qo TR Focaa A2/
@ Resistor (70,000 ohm, % watt) 33.370133 Tube Socket (6-prong)...... 27.6030
@ Resistor (240,000 ohm, % watt) 33-424143 Tube Socket (7-prong)...... 27-6047
@ Ccndenser (.15 mf.).......... Part of ) Knob (Volume, On-Off).... 27-4273
@ Resistor (490.000 ohm, % watt) 33-449143 '}H()h (:\(atm\l Selector) . ... 27-4302
@ Condenser (.01 mf.). ......... Part of 1) ":‘“- Condenser Support... 6440
@ Rcsi;_tor (400 ohm wirewound) ]I:I;:c. lCc.u\dclll;er l‘lnuklator. .. 27-7830
(Flexible) ................ 333122 ilot lamp Bracket Assy.... 38751}
@ Elec. Condenser (10 mf.)..... Part of B Ant. Coil Mfg. Bracket..... 28-3346
@ Condenser (.01 mf. Tubular).. 30-4:i69 Bias Cell Assy............. 18-7436
@ Output Transformer ......... 327566 Coupling (For Tuning Knob) 28.6426
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NATIONAL SCHOOLS COMMERCIAL CIRCUIT DIAGRAM
Los Angeles, Californi
o0 Tngees “ PHILCO

‘f" MODEL 819-819H RECEIVER

RE_____ DLLQSC, - ® Yie RP
: 2

I~

/
®
&

W ot

@ @ Ip-4

J0.0000

—

23
@[T v
16)
: L
P et :
USppf

20 2

AN

asuf
irle
[©)
too0000n
ol |

250pp§
g'—
1
000 A

|

ol
LF-260 KC. ° TS

o= 1™ el

o @f?i ESCTE 5 2ol #igEDey i a

T e - ¥ - m
= » 7< I 3 3 1 | =
/7 é D1 g \ 4 o :
NOTE . * » DG AP
OTHER $1DE OF A’ BATTERY GROUNDED Jioon 8
TO CASE(FRAME OF CAR) @ b

NOTE: When the Receiver is instailed in a car having a top antenna. under-car antenna, spare wheel

antenna or antenna having a similarly low relative capacitance (50 mmf. to 450 mmf.) use connector
plug 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 2500
mmf.) use condenser plug in “B".

——— 69)84TUBE  (74y&0 45) TOTUBE 6AT7TUBE ANTENNA
MODELS 819 AND 819H PARTS LIST & ?&mm €D @2) TR TVOE EATIUEE N
Ne,  Description Part Ne. No.  Description Part No. (7] @ 13E8) (TN () |
(D Antenna Choke ........,.. 38-7516 Condenser (.01 mfd.) ....3903-0SU
@ Condenser (6000 mmfd.) ..30-4125 Audio Choke ............. 32-7547
@ Antenna Transformer ...... 32-1984 Resistor (1,000,000 ohms) 33-510344 ° LA
(® Antenna Coupling Condenser 31-G082 & Condenser (2000 mmfd.) ..30-4177 o |
(® Tuning Condenser ......... 31-1769 @ Tone Control o
© First Padder (on tun. cond.) .... (200,000 ohms) ... ....33-5150 Lo / of &
(D Resistor (70,000 ohms) .33-370324 Condenser {.025 mfd.) .7653-08U s VOLUME &
(® Condenser (.05 mdd.) ....3615-0SG g Cendenser (.01 mfd.) ..30-4381 E CONTROL
@® Resistor (1,000,000 ohms) 33.510344 @@ Choke ............. .. ... 32-1930 —r1 ‘ O o
Resistor (70,000 ohms) .33-370334 ‘6> Condenser (250 mmrfd.) ....30-1032 o
Condenser (765 mmfd.) ....30-1069 @ Output Transformer ....... 32-7551 @)
R. F. Transformer ........ 32-1985 @ Choke .................. 32-1930
Second Padder (on tun. cond.) ... € Condenser (250 mmfd.) ...30-1032 4
Condenser On-0ft Switch Assembly ...42-1160 - ——53)
(.1-.25-.25-.5 mfd.) ...30-4415 g Pilot Lamp ........... ... 34-2039
@ Choke ................ -32-2063 @ Condenser (250 mmfd.) ...30-1032 !‘
Resistor (51,000 ohms) .33-351344 @ Condenser (.5 mfd.) ...... 30-40135 i
Low Frequency Padder ..... 31-6U83 @ *'A" Choke ..... ...... ... 32-1432 N
Third Padder (on tun. cond.) .... @ Condenser (250 mmfd.) ...30-1032 °
- @ Oscillator Transformer .. ... 32-1986 @ Filament Choke .......... 32.2038 TUNING
Condenser (250 mmfd.) ....30-1032 Vibrator Choke ........... ‘ © CONTROL
Resistor (45,000 ohms) .33-345344 Condenser (.5 mfd.) ......
Padder (Pri. 1st 1. F. Trams.) .... Vibrator ............ ... (o]
First 1. F. Transformer ...32-2050 » Resistor (200 ohms) ..... 1
Padder (Sec. 1st 1. F. Trans.) .... 8 Condenser (.05 mfd.) .... 4 — ‘A'LEAD
Resistor (99,000 ohms) .33-399344 Power Transformer ........ 5°
Resistor (1,000 ohms) ..33-210334 g Condenser (750 mmfd.) ...30. A o
Condenser (.25 mfd.) ..... 30-4146 @ Fillter Choke ........... . . %
Condenser (.01 mfd.) ...,. 30-4124 @ Filter Condenser (3-8 mfd.) 30-2152
& Resistor (32,000 ohms) .33-33243 @ Resistor (100-50 ohms) .33-3238
g gon_d"ﬂsefug‘o%m:l a5 333&'3;21 ¢ Condenser (250 mmfd.) ,30-10;% g = 1
esistor (20, ohms) .33- Condenser (250 mmfd.) ....30-10:
g Resistor (600 ohms) ...... 33-1212 é’;" Choke .o 32-1644 @ 9)/(63 @@ 3N (27)/49)50 @@ 52)54)|(56
Padder (Pri. 2nd°I. F. Trams.) .... &) Condenser (250 mmfd.) ...30-1032 TS TUBE J
; Second 1. F. Transformer ...32-2034 & Cone and Volce Coil ...... 36-3159 65 2R DET 4\ TUBE ' "TBTUBE 41 TUBE '
Padder (Sec. 2nd I. F. Trans.) »... & Field Coil Assembly ......38-3513 1BRATOR \(64) (42 |S(_AUD|0 29)(3l oUTPUT 1.E 85 (16) (19 OUTPUT
Condenser (50 mmfd.) ....30-1029 @ Choke ..... 500 oL T % o 32-2038
lC{on;lt-nser(z(SZ%%omor;Ilfd~} ~é5339;;g§§ @ Condenser (250 mmfd.) ...30-1032 Fioure 2
e P o @ Output Transformer Ne.  Description Part No. No.  Description Part No.
e gy ™fd-) ...30-1031 o e et IELEEVE Pinion Gear 2871178 Distributor Resistor . 33-1196
one and Voice Coff ~  Pinion Gear ......... ... .28-7T178  Distributor Resistor .......
T D M Seos R D T 2Ll ocosee oot (A3T) 36-1207 ) X 24007
nﬁ;’ﬂ?ﬁ'(éb‘&,o.‘)’l{ ;,f,m's')' P el Rpoembly o oade Dash Spegker Only .......36-1212 Condenser Connector 30-4412
Condenser (.01 mfd.) --..3003-0SG @ Condenser (250 mmfd.}) ...30-103% O‘erhelnd Speaker (AD) 328%'%; l‘Qonnector Plyg .... 29%51;.
g roroe onms) S3J10HA @ Resisior (20 ohma) .. 133020133 it Lacvy Asseibly 110 387213 Fuse Tnsuiator .0 a7 20
Condenser (250 mimtd.) .. | 30-1032 DR a3 (e Tuning and Volume Knob . .27-4288 ““Tee’” Bolt (Rec. Mig.) ..28-8181
u«])‘r)lk:mer d RLAEL) oc 82-2063 g“m ‘I’rong gockkett °3 Tuning Shaft 28-8495 Nut (Reec. Mtg.) .... W518A
Local-Distance Switch ... . 42.1160 Seven Pring Sacet” Volume Shaft ... 1. .28-8499 Stud (Speaker Mtg.) L8122
@ Resistor (99,000 ohms) .33-399344 Tdler Gear ........... " Scale Assembly ... _...... 42-5539 Nut (Speaker Mtg.) ........W554
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NATIONAL SCHOOLS
Los Angeles, California

Bus -

INTERNAL CONNECTIONS OF
DRY ELECTROLYTIC CONDENSER.
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NATIONAL SCHOOLS

RADIO DiVISION
4000 South Figueroa St. s Los Angeles, Califérnia

Fpecial Examination # 4

Dear STUDENT?

You ARE PROGRESSING SPLENDIDLY W|TH YOUR STUDIES AND IT IS INDEED
MOST PLEASING TO ME TO SEE YOU TAKE SUCH A COMPLETE [NTEREST IN YOUR
WORKe 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.

[T Is NOW TIME FOR ANOTHER SPECIAL EXAMINATIONe THIS PARTICULAR EX—
AMINATION ‘18 BASED SOLELY UPON LEssons #28 To $36 INCLUSIVE AND SO BE~
FORE COMMENCING TO ANSWER THE FOLLOWING GROUP OF QUESTIONS, |  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 W{LL DO YOUR BEST TO RECEIVE A SPLEN
DID GRADE UPON I[Te

SINCERELY YOURS,
PRESIDENTZ;

EXAMINAT ION QUEST IONS

le — DRAW A DIAGRAM OF A TYPICAL AUTOMATIC VOLUME CONTROL CIRCUIT,USING
A SEPARATE A.V.C. TUBE AND EXPLAIN HOW |T OPERATES,

2¢ = WHY |8 IT THAT RECEIVERS EMPLOYING AN AUTOMATIC VOLUME CONTROL 8Y8
TEM HAVE A TENDENCY TO AMPLIFY BACK GROUND NOISE CONSIDERABLY WHEN
TUNED TO SOME PO INT BETWEEN 8TATIlons?

3e = DRAW A CIRCUIT DIAGRAM OF AN AUTOMATIC NO|SE SUPPRESSJON CIRCUIT,
SHOWING HOW [T 1S USED IN CONJUNCTION WITH AN AUTOMATIC VOLUME CON—
TROL 8YSTEM OF A RECEIVER,

4, = EXPLAIN THE OPERATION OF THE CIRCUIT WHICH YOU HAVE DRAWN [N ANSWER
TO QUESTION #3,

(ovER)

T ¥

g g cadie




el cbammne . . _. o B W R

5."‘

6.""

Te —

'0-—

'7.""

'80""

lgo—

ILLUSTRATE BY MEANS OF A DIAGRAM HOW A Tvypt 2AB TUBE CAN BE USED
iN A SUPERHETERODYNE RECEJVER SO AS TO FUNCTION SIMULTANEOQUSLY ASA

SECOND DETECTOR, AsFes AMPLIFIER AND AN A.,V.C. TUBE,

WHEN USING A DUPLEX—DI{ODE TRIODE TUBE SO THAT 1T WILL FUNCTION AS
A HALF-WAVE DETECTOR, HOW W]LL THE AMOUNT OF {T8 RECTIFIED SIGNAL
VOLTAGE COMPARE WITH THAT OBTAJNED WHEN TH{8 SAME TUBE IS USED IN

A FULL~WAVE DETECTOR ARRANGEMENT?

EXPLAIN THE MECHANISM AND OPERATION OF THE SHADOW—TUN ING INSTRUMENT,

SHOw BY MEANS OF A DJAGRAM HOW [N A SERIES STORAGE

BATTERY CHARG—

ING CIRCUIT THE RATE OF CHARGE THROUGH ONE OF THE BATTERIES CAN BE
REDUCED W]THOUT REDUCING THE RATE OF CHARGE THROUGH THE OTHER

BATTERIES OF THE CIRCUIT.

DRAW A CIRCUIT DIAGRAM SHOWING HOW A PHONOGRAPH P ICK=UP UN|IT CAN BE
CONNECTED TO THE GRID CIRCUIT OF A RECEIVER'S DETECTOR STAGE,

DRAW A CIRCUIT DIAGRAM SHOWING HOW A PHONOGRAPH PJCK=UP UNIT CAN BE
CONNECTED TO THE SECOND DETECTOR OF A SUPHETERODYNE RECEIVER IN

WHICH A TYPE 2A6 TUBE IS EMPLOYED.

DrRAW A CIRCUIT DIAGRAM WHICH [ILLUSTRATES A TONE=CONTROL CIRCUI{T.

WHAT 18 AN IMPORTANT ADVANTAGE OF CONTROLLING REGENERATION [N SHORT
WAVE RECE{VERS THROUGH VARIATION OF THE DETECTOR TUBE'S SCREEN—

GRID POSITIVE POTENTIAL.

EXPLAIN HOW YOU WOULD TEST A LEAD—~ACID STORAGE BATTERY BY MEANS OF

THE CADIMUM TEST.,

How DoEs THE ED1SON STORAGE CELL DIFFER FROM THE LEAD=ACID TYPE

STORAGE CELL?

ExpLatn THE YskiP—DISTANCE" PHENOMENA AS EXPERIENC
WAVE RECEPT [ON,

ED WITH SHORT—

DESCRIBE BRIEFLY HOW A RECEIVER DEs{GNED FORrR |10 voLT D.C. OPERA~

TION DIFFERS FROM A RECEIVER DESJGNED For |10 voLT

A,C. OPERATION,

How poes a 110 voLT A.Ce RECEIVER DIFFER FROM A 220 voLT A.Ce RE~

CEIVER?

DESCRIBE BRIEFLY ANY ONE UNIVERSAL RECEIVER CIRCUIT.

DescriBeE THE 25Z5 TUBE AND EXPLAIN HOW IT MAY BE USED,

WHAT ARE SOME OF THE MORE |MPORTANT POINTS WHICH SHOULD BE CONS|D~

ERED AT THE TIME THE CONSTRUCTION OF ANY RECEIVER

1S CONTEMPLATED?
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