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EVEN THOUGH THE MODERN RADIO RECEIVER HAS BEEN CAREFULLY BUILT AND

AS DELIVERED EXCELLENT SERVICE DURING THE EARLY PART OF ITS LIFE, YET

TROUBLES ARE BOUND TO SET IN AFTER IT HAS REMAINED IN ACTIVE SERVICE

OR SOME TIME. THIS IS ESPECIALLY TRUE WHEN THE RECEIVER HAS BEEN ABUS-

D BY SOME CARLESS OWNER AND HAS BEEN FORCED TO OPERATE UNDER CONDI-

!

IONS WHICH OFFER SUFFICIENT STRAIN TO BREAK DOWN THE BEST OF RECEIVERS.

BESIDES ONLY THE OLDER SETS DEVELOPING TROUBLES, IT IS OF COURSE

LSO TRUE THAT A COMPARATIVELY NEW OR EVEN A BRAND NEW RECEIVER MAY RE-

FUSE TO OPERATE PROPERLY. SO TAKING ALL THESE POSSIBILITIES OF TROUBLE

JFTOGETHER, YOU CAN SEE THAT THE RADIO SERVICE MAN IS INDEED A BUSY MAN,

OR THERE ARE NOT ONLY THOUSANDS OF RECEIVERS IN OPERATION THROUGHOUT

THE WORLD BUT MILLIONS. HOWEVER, TO DO HIS WORK EFFICIENTLY, HE MUST

NOW RADIO. BY HAVING THE RADIO BACKGROUND, WHICH YOU BUILT UP DURING
THE PRECEDING LESSONS, YOU ARE FAMILIAR WITH HOW THE DIFFERENT PARTS OF

THE RECEIVER SHOULD WORK AND THEREFORE WHEN CONFRONTED BY SOME DEFEC-

TIVE RECEIVER, YOU WILL BE IN A POSITION TO THINK AND ACT INTELLIGENTLY.

NATURALLY,A GOOD ANALYZER WILL ENABLE ONE TO LOCATE RECEIVER TROU-
BLES QUICKLY AND WITH A MINIMUM OF EFFCRT BUT ALL OF THE FELLOWS WHO

RE JUST STARTING OUT DON'T HAVE

UCH A VALUABLE TESTING OUTFIT.
THEREFORE, TO MEET THE REQUIRE-
MENTS OF ALL, WE HAVE MADE A

PECIAL EFFORT IN THE PREPARA-

TION OF THIS LESSON TO OFFER

YOU MANY PRACTICAL SUGGESTIONS

V1HEREBY YOU CAN LOCATE THE

MOST COMMON RECEIVER TROUBLES

ITH THE LEAST POSSIBLE EQLHP-

hENT. THIS MEANS THAT WE WILL

IN THIS CASE DEPEND MOSTLY UPON
AUDIBLE SYMPTOMS AND VISUAL IN-

SPECTION TO TRACE THE DEFECTS.

IN LATER LESSONS, OF COURSF,

Fig. 1
National Student Receiving Instruc-

tion In Using An Oscilloscope.
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YOU WILL BE MADE FAMILIAR WITH MORE EFFICIENT METHODS FOR LOCATING TROU-
BLES BY USING LABORATORY INSTRUMENTS.

LET US SUPPOSE THAT A CERTAIN SET OWNER HAS ASKED YOU TO COME TO

HIS HOME TO SEE WHAT IS WRONG WITH HIS RECEIVER. THE FOLLOWING SUGGES-
TION'S OUTLINE THE STEPS YOU WOULD TAKE TO DETERMINE THE TROUBLE.

A DEAD RECEIVER

FIRST, LET US ASSUME THAT WHEN WE TURN ON THE SET BY CLOSING
SWITCH, WE HEAR NO SOUND WHATEVER FROM THE

FIG. 'Z
,E,Ffect of Open Filament

THE
SPEAKER. THAT IS, WE DON'T
HEAR ANY MUSIC, SPEECH, NOR
EVEN THAT FAMILIAR RUSHING
SOUND, WHICH INDICATES THAT A

RECEIVER IS AT LEAST ALIVE,AL....

THOUGH NO SIGNALS ARE HEARD.SO
IF THE RUSHING SOUND IS NOT

HEARD WHEN THE SWITCH IS TURNED
ON AND NEITHER A "CLICK" WHEN
THE SWITCH IS TURNED OFF, THEN
THE RECEIVER IS COMPLETELY DEAD.

CHECKING THE TUBES

IF THE ABOVE TEST SHOWS
THE RECEIVER TO BE DEAD, THE
FIRST THING TO DO IS TO LOOK
AT THE TUBES AND SEE IF THEY
ARE "LIOHTED." IN CASE THAT ALL

THE TUBES BUT ONE OR TWO ARE BURNING, THEN REMOVE THOSE WHICH AREN'T AND
REPLACE THEM WITH TUBES WHICH YOU KNOW ARE GOOD. TO DO THIS, YOU CAN USE
AN EXTRA GOOD TUBE WHICH YOU HAVE ON HAND OR ELSE YOU CAN REMOVE THE

DEAD TUBE AND ALSO ANOTHER TUBE OF THE SAME TYPE WHICH IS BURNING AND
TERCHANGE THESE TWO. THEN IF THE GOOD TUBE BURNS IN THE SOCKET IN WHICH
YOU FOUND THE DEAD TUBE, WHILE THE DEAD TUBE DOES NOT BURN IN THE SOCKET
FROM WHICH THE GOOD TUBE WAS REMOVED, YOU WILL KNOW THAT THE FILAMENT OF
THE DEAD TUBE IS BURNED OUT AND THEREFORE THIS TUBE WILL HAVE TO BE RE-

PLACED WITH A NEW ONE.

HOWEVER, IF BOTH TUBES BURN WHEN INTERCHANGED, THEN THE TROUBLE WAS
DUE TO A FAULTY CONNECTION BETWEEN THE PRONGS AND SOCKET CONNECTIONS OF
THE TUBE WHICH WAS FIRST FOUND DEAD. SO ALWAYS BE SURE THAT THESE CONNEC-
TIONS ARE MADE PROPERLY BEFORE COMING TO HASTY CONCLUSIONS.

CHECKING THE FILAMENT CIRCUITS

IN CASE THAT A TUBE, WHICH IS KNOWN TO BE GOOD, IS PLACED IN THE
SOCKET WHERE THE DEAD TUBE WAS FOUND AND THIS GOOD TUBE DOESN'T LIGHT EI-

THER, THEN CHECK THE WIRES OF THE FILAMENT CIRCUIT, WHICH ARE CONNECTED TO
THE FILAMENT TERMINALS OF THE SOCKET, FOR AN OPEN OR SHORT CIRCUIT.

TO ILLUSTRATE THIS POINT, WE SHALL USE FIG. 2. HERE WE HAVE THE
FILAMENT CIRCUIT OF TWO BATTERY TYPE TUBES CONNECTED IN PARALLEL. BY AN

"OPEN" WE MEAN THAT THE CIRCUIT IS INTERRUPTED DUE TO A BREAK SOMEWHERES
IN THE CIRCUIT SO THAT THE CURRENT CANNOT FLOW OVER ITS INTENDED PATH.
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MIS MAY MEAN THAT THE CIRCUIT WIRE ITSELF MAY BE BROKEN, A CONNECTION
BECOMING UNSOLDERED, A RESISTOR OR OTHER COMPONENT OF THE CIRCUIT BEING
BURNED OUT ETC.

IN FIG. 2, FOR INSTANCE THE FILAMENT CIRCUIT IS OPEN DUE TO THE

FIXED RESISTOR BEING BURNED OUT AND THIS CONDITION WILL PREVENT CURRENT
rROM FLOWING THROUGH ALL OF THE TUBE FILAMENTS. IN FACT, BY STUDYING
THIS CIRCUIT CAREFULLY, YOU WILL NOTE THAT AN OPEN IN THAT PART OF THE

CIRCUIT WHICH 18 DRAWN WITH SOLID LINES WILL CAUSE THE FAILURE OF ALL

TUBE FILAMENTS TO FUNCTION, WHEREAS AN OPEN AT ANY POINT OF THE CIRCUIT
0 INDICATED WITH DOTTED LINES IN FIG. 2 WILL ONLY PUT THE FILAMENT OF

SINGLE TUBE OUT OF COMMISSION --THE OTHER CAN STILL CONTINUE 1T8 NOR-

MAL
:

OPERATION.

FROM THIS EXPLANATION YOU CAN READILY SEE THAT IF ONLY ONE TUBE

FILAMENT F4ILS TO FUNCTION EVEN THOUGH THE TUBE IS KNOWN TO BE IN PER-

FECT CONDITION, THEN IT 18 ONLY NECESSARY TO CHECK THE PARTICULAR BRANCH
OF THE FILAMENT CIRCUIT WHICH CONVEYS THE CURRENT FROM THE MAIN FILAMENT
CIRCUIT WIRES TO THE TUBE IN QUESTION. START AT THE TUBE SOCKET AND

WORK TOWARD THE MAIN OR FEEDER WIRES OF THE CIRCUIT. (BE SURE THAT THE

SOCKET CLIPS MAKE GOOD CONTACT WITH THE FILAMENT PRONGS OF THE TUBE.)

A "SHORT CIRCUIT" IS ILLUSTRATED FOR YOU IN FIG. 3. IN THIS CASE

HE INSULATION HAS BEEN CHAFED OFF THE FILAMENT CIRCUIT WIRES SO THAT

HE BARE CONDUCTORS CONTACT EACHOTHER UNDER SUCH CONDITIONS, THE RE=

ISTANCE THROUGH THE POINT OF SHORTING WILL BE LESS THAN THAT THRU THE

EMAINDER OF THE NORMAL CIRCUIT.]
ONSEQUENTLY, CURRENT WILL CIR-

CULATE FROM THE SOURCE OF E.M.F.
HROUGH THE POINT OF SHORTING
11THOUT EVER REACHING THE FILA-
MENTS OF THE TUBES.

IT IS IMPORTANT TO NOTE

HAT THE CURRENT FLOW THROUGH
IHAT PORTION OF THE CIRCUIT IN-
CLUDED BETWEEN THE SOURCE OF
E.M.F. AND THE POINT OFSHORTING
WILL BE MUCH GREATER THAN NOR-

MAL AND WILL THEREFORE CAUSE
THIS PORTION OF THE CIRCUIT TO

BECOME HOT,

ALTHOUGH FIG. 3 HAPPENS TO
CORRESPOND TO AN A.C. RECEIVER
CIRCUIT, YET THE SHORT IN THE
FILAMENT CIRCUIT OF A BATTERY OPERATED RECEIVER WOULD AFFECT THE RE-

CEIVER IN THE SAME WAY,

FIG .3
Effect of a Sh01-1 Flic7/77et7i Cif -cult

IF IN A BATTERY OPERATED RECEIVER NONE OF THE TUBE FILAMENTS BURN
CR ONLY BURN DIMLY, THEN THERE IS ALSO A POSSIBILITY OF THE "A" BATTERY
BEING DISCHARGED OR ITS TERMINALS CORRODED.

A GROUNDED FILAMENT CIRCUIT WILL IN SOME CASES CAUSE A FAILURE OF

CURRENT TO REACH THE TUBE FILAMENTS IN EITHER A.C. OR BATTERY OPERATED

RECEIVERS. THIS DEPENDS UPON THE PARTICULAR CIRCUIT DESIGN. FOR EXAMPLE,
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IN FIB. 4 YOU ARE SHOWN A DIAGRAM .N WHICH ONE SIDE OF THE FILAMENT CIR-
CUIT 18 NORMALLY GROUNDED. NOW IF THE INSULATION SHOULD BE WORN OFF THE
CIRCUIT WIRING 80 THAT THE BARE CONDUCTOR TOUCHES THE METAL RECEIVER CHA
8518 AT SOME SUCH POINT AS INDICATED IN FIG. 4, THEN THE FILAMENT CIR-
CUIT WOULD BE ACCIDENTALLY GROUNDED WITH THE RESULT THAT THE "A" BATTERY
WOULD SOON DISCHARGE ITSELF WITHOUT EVEN FLOWING THROUGH THE TUBE FILA-
MENTS. THE REASON FOR THIS, OF COURSE, IS THAT THE RESISTANCE OF THE TUBE
FILAMENTS IS MUCH GREATER THAN THE RESISTANCE FROM THE ACCIDENTAL GROUND
BACK TO THE "A" SUPPLY BY WAY OF THE METALLIC CHASSIS '-,ELECTRIC CURRENT
HAS A NATURAL TENDENCY TO FOLLOW THE PATH OF LEAST RESISTANCE.

SHOULD YOU FAIL TO FIND A DEFECT IN THE FILAMENT CIRCUIT INIRINGIOF
AN A.C. RECEIVER IN WHICH ALL OF THE TUBE FILAMENTS OF ANY ONE FILAMENT
CIRCUIT DO NOT "LIGHT", THEN LOOK FOR AN OPEN LOW VOLTAGE SECONDARY WIND
ING AT THE POWER TRANSFORMER. IF ALL TUBE FILAMENTS ARE INOPERATIVE, IT

IS ALSO POSSIBLE THAT THE PRIMARY WINDING OF THE POWER TRANSFORMER OR
FUSE IN THIS CIRCUIT IS OPEN (BURNED OUT) OR ELSE THERE MAY BE AN OPEN
LEAD IN THE RECEIVER'S A.C. PLUG CORD OR EVEN A POOR CONNECTION BETWEEN
THE CORD'S PLUG AND THE OUTLET OF THE HOUSELIGHTINO CIRCUIT.

FIG. 4
A 6rout7cied Filament Circuit.

TUBES LIG1 BUT RECEIVER
IS DEAD

IN RESPECT TO THE LIGHT E-

MITTED BY THE FILAMENT OF VACUUM
TUBES, ALWAYS REMEMBER THAT THE
FILAMENTS OF SOME TUBES ONLY PRO-
DUCE A DULL RED GLOW EVEN WITH
EVERYTHING IN PERFECT WORKING OR-
DER.

IF YOU SHOULD FIND ALL OF
THE TUBE FILAMENTS TO LIGHT

A.C.
NOT HEAR ANY SOUNDS FROM THE SPEAK
ER --THAT IS, NOT EVEN THE
HUM, ANY RUSHING SOUND NOR CLICK-
ING SOUND UPON ACTUATING THE

SWITCH, THEN LOOK FOR TROUBLE IN THE PLATE CIRCUIT OF THE LAST AUDIO AM-
PLIFYING OR POWER TUBE, IN THE SPEAKER COUPLING UNIT AND IN THE SPEAKER
ITSELF. IN A.C. RECEIVERS, ALSO LOOK FOR A DEFECTIVE "B" POWER UNIT AND
IN BATTERY OPERATED RECEIVERS FOR DISCHARGED "B" BATTERIES.

QUITE OFTEN, THE PRIMARY WINDING OF THE OUTPUT TRANSFORMER OR
SPEAKER FIELD COIL IS FOUND TO BE BURNED OUT WHEN THE RECEIVER ACTS IN

THIS WAY. To DETERMINE DEFINITELY IF SUCH 18 THE CASE, YOU CAN DISCONNECT
THE SUSPECTED WINDING FROM THE RECEIVER CIRCUIT AND THEN TEST IT FOR CON
TINUITY AS ILLUSTRATED IN FIG. S.

IN FIG. 5, FOR EXAMPLE, YOU ARE SHOWN HOW THE PRIMARY WINDING OF
THE OUTPUT TRANSFORMER MAY BE TESTED FOR CONTINUITY BY MEANS OF A LOW
RANGE D.C. VOLTMETER CONNECTED IN SERIES WITH A 43 VOLT "C" BATTERY. IF
THE TWO TEST POINTS ARE TOUCHED TOGETHERITHE VOLTMETER WILL INDICATE THE
FATTERY VOLTAGE OR 4i VOLTS. THEN IF THE TEST POINTS SHOULD BE TOUCHED
TO THE TWO TERMINALS OF THE WINDING BEING TESTED, AS ILLUSTRATED IN FIG.
5, THE VOLTMETER WILL INDICATE VERY NEARLY THE FULL BATTERY VOLTAGE,PRO....
VIDEO THAT THE WINDING UNDER TEST IS IN PERFECT CONDITION. ON THE OTHER
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AND, IF THE WINDING IS BURNED OUT OR OPEN CIRCUITED, THE VOLTMETER
EEDLE WILL REMAIN AT ITS ZERO POSITION AS THE TEST THROUGH THE WINDING

8 MADE.

THIS TEST CAN BE APPLIED IN IHE SAME MANNER TO ANY ORDINARY WINDING
BED
HIS

UST TAKE INTO CONSIDERATION THE
ACT THAT THE NORMAL vOLTMETER
READING OBTAINED DURING THE TEST
WILL BECOME LESS AS THE RESIS-
TANCE VALUE OF THE RESISTOR IN

4UESTION BECOMES GREATER. CONSE-
4UENTLY, THIS TEST IS NOT PRAC-
TICAL FOR TESTING RESISTORS
ERY HIGH OHMIC VALUE.

IN RADIO RECEIVERS. RESISTORS CAN ALSO BE TESTED FOR CONTINUITY BY

METHOD BUT WHEN DOING 80,0NE

OF

D.C. VoltrneLer-2

As TO THE MOST POSSIBLE
AUSES FOR A "B" POWER UNITIIKILL
NG" THE RECEIVER COMPLETELY,YOU
AN SUSPECT THE FILTER CONDENSERS
IRST AND THEN THE FILTER CHOKE
OILS. BROKEN DOWN OR SHORT CIR-
UITED FILTER CONDENSERS ARE A

ATHER FREQUENT OCCURRENCE AND
N MOST CASES THIS DEFECT WILL CAJSE
ECOME RED HOT.

cIest. Point

Open winding

111----"////

C.' Battery

ouE pza

Transformer

I . 5
Testing fear an Open

7-i--3,752g).--fner 14,/,:t7d/%7g.

THE PLATES OF THE RECTIFIER TueE TO

FIG. 6 SHOWS YOU HOW TO TEST THE FILTER SYSTEM,USING ONLY A LOW

ANGE D.C. VOLTMETER AND A PAIR OF SERIES CONNECTED DRY CELLS OR ELSE A

VOLT "C" BATTERY. To TEST A FILTER CONDENSER IN THIS MANNER,SIMPLYCla
ONNEr'T ONE SIDE or IT FROM THE CIRCUIT WITH THE RECEIVER SWITCH TURNED

OFF AND CONNECT THE TEST
POINTS ACROSS THE CONDENSER AS
SHOWN AT THE LEFT OF FIG. 6.

Tesi:Inq
a

conden5er-

FIG. 6
TeshLig /he Filter --)-y.5Z--e.?"-7-7.

IF THE CONDENSER IS GOOD,
YOU WILL NOTICE THAT UPON
FIRST MAKING CONTACT WITH THE
TEST POINTS, THE VOLTMETER
NEEDLE WILL DEFLECT SLIGHTLY
FROM ITS ZERO POSITION AND
THEN IMMEDIATELY RETURN TO

ITS ZERO MARK TO REMAIN. ON

THE OTHER HAND, IF THIS CON-
DENSER IS SHORT CIRCUITED,
THEN THE VOLTMETER WILL INDI-
CATE FULL BATTERY VOLTAGE AS

THE TEST IS MADE. (BE SURE,

HOWEVER, THAT THE CONDENSER IS
ISCONNECTED FROM THE RECEIVER CIRCUITS AS YOU CONDUCT THIS TEST, FOR IF

1H

T ISN'T, YOU MAY ACTUALLY BE TESTING THROUGH SOME OTHER BRANCH CIRCUIT
ICH MAY BE CONNECTED IN PARALLEL WITH THE CONDENSER BEING TESTED). You

AN APPLY THIS TEST IN THE SAME MANNER TO TEST ANY TYPE OF CONDENSER FOR
SHORT.

To TEST THE FILTER CHOKE COILS FOR CONTINUITY,YOU CAN APPLY THIS
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SAME TEST BY CONNECTING ONE TEST POINT TO THE INPUT END OF THE FIRST
CHOKE AND THE OTHER TEST POINT TO THE OUTPUT END OF THE SECOND CHOKE.

IF A METER READING IS OBTAINED, THEN NEITHER OF THE CHOKE WINDINGS
IS OPEN CIRCUITED BUT IF THE METER NEEDLE READS ZERO,ONE OF THE CHOKE

COILS IS OPEN CIRCUITED AND THE TWO COILS WILL THEN HAVE TO BE TESTEDSEP
ARATELY SO AS TO DETERMINE WHICH OF THE TWO IS DEFECTIVE.

IF THE "8" POWER SUPPLY IS DEAD EVEN THOUGH THE FILTER SYSTEM IS

IN PERFECT CONDITION, THEN CHECK THE RECTIFIER TUBE, ITS CONNECTIONS AND

THE HIGHLOLTAGE WINDING OF THE POWER TRANSFORMER. THIS TRANSFORMER WINO....
ING CAN ALSO BE CHECKED FOR CONTINUITY WITH THE D.C. VOLTMETER AND BATT-
ERY BY TESTING ACROSS ITS TERMINALS.

THE RECEIVER ALIVE BUT NO SIGNALS HEARD

NOW WE COME TO THE POINT WHERE NO SIGNALS ARE HEARD COMING FROM THE
LOUD SPEAKER BUT THE FAMILIAR RUSHING SOUND AND NORMAL A.C. HUM,WHICH IN
DICATES THAT THE RECEIVER IS ALIVE, CAN BE HEARD IN THE SPEAKER. THE

FIRST THING THAT WE DO IN r-118 CASE 16 TO CHECK UP ON THE ANTENNA AND

GROUND CIRCUITS AND SEE THAT GOOD SOLID ELECTRICAL CONNECTIONS ARE MADE

AT THEIR ENDS AND THAT NO OENS OR PARTIAL OPENS EXIST ANYWHERES THROUGH
OUT THEIR ENTIRE LENGTH.

TO MAKE SURE THAT THE ANTENNA IS O.K., YOU CAN DISCONNECT THE AN-

TENNA LEAD-IN WIRE AT THE RECEIVER AND THEN CONNECT A SCRAPED END OF A

30 FT. PIECE OF INSULATED HOOK-UP WIRE TO THE ANTENNA TERMINAL OF THE

SET AND JUST LAY THIS WIRE OUT ALONG THE FLOOR AND USE IT IN THIS WAY AS

A TEMPORARY ANTENNA.

IF THE SET WORKS PROPERLY WITH THIS TEMPORARY ANTENNA,THEN THERE IS
TROUBLE IN SOME PART OF THE REGULAR ANTENNA. IF A LIGHTNING ARRESTER IS

BEING USED IN THE ANTENNA CIRCUIT, THEN DISCONNECT IT SO THAT THE ANTENNA
LEAD-IN AND THE GROUND WIRES WILL NOT HAVE ANY LIGHTNING ARRESTER BETWEEN
THEM. IF THE SET THEN OPERATES PROPERLY,THE LIGHTNING ARRESTER ISSHORTED
AND SHOULD BE REPLACED WITH A NEW ONE.

A PRELIMINARY CHECK OF PLATE CIRCUITS

SHOULD NO TROUBLE BE FOUND WITH THE ANTENNA AND GROUNDING CIRCUITS,
THEN MAKE A ROUGH CHECK OF THE PLATE CIRCUITS IN THE FOLLOWING MANNER:

WITH THE SWITCH OF THE RECEIVER TURNED ON,REMOVE THE LAST AUDIO OR POWER
TUBE FROM ITS SOCKET FOR JLST AN INSTANT AND THEN REPLACE IT.- A FAIRLY

LOUD CLICK SHOULD BE HEARD IN THE SPEAKER AS THIS TUBE IS REMOVED. NOW

REMOVE AND REPLACE ONE TUBE AT A TIME, WORKING FROM THE LAST AUDIO STAGE
TOWARD THE ANTENNA STAGE AND AS EACH OF THE TUBES IS REMOVED,TH!S CLICK
SHOULD BE HEARD.

IF SUCH A CLICK IS PRODUCED AS EACH TUBE IS PULLED OUT U7 ITSRDCW...

ET, IT INDICATES THAT THE PLATE CIRCUIT OF THAT PARTICULAR TUBE !3
RIGHT. SHOULD YOU, HOWEVER, BE ABLE TO WITHDRAW ONE OR MORE TUBES FROM

THEIR SOCKETS WITHOUT HEARING THIS CLICK, THEN THERE IS TROUBLE IN THE

PLATE CIRCUIT OF THAT PARTICULAR TUBE. NATURALLY, THE PLATE CIRCUIT WILL
THEN HAVE TO BE CHECKED FROM THE TUBE BACK TO EITHER THE "B" BAITER1EE

OR TO THE VOLTAGE DIVIDER, DEPENDING OF COURSE WHETHER THE SET IS AN

A.C. OR BATTERY OPERATED RECEIVER.
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IF THE PLATE CIRCUIT OF ANY ONE TUBE OR ONLY OF SEVERAL BUT NOT ALL
TUBES IS FOUND TO BE DEFECTIVE, THEN IT IS VERY LIKELY THAT A BY...PASS CONDENSER

VHICH IS CONNECTED BETWEEN THIS PLATE CIRCUIT AND THE B- SIDE OF THE CM
UIT HAS BECOME SHORTED. TO ILLUSTRATE THIS,LET US LOOK AT FIG. 7 WHERE
BY-PASS CONDENSER IS CONNECTED BETWEEN THE TUBE'S PLATE AND ONE SIDE

F ITS FILAMENT OR B-. OBVIOUSLY, IF THIS CONDENSER S-IOULD DEVELOPE AN
I TERNAL SHORT DUE TO ITS DIELECTRIC BREAKING DOWN, IT WILL BE IMPOSSIBLE
R THE B VOLTAGE TO REACH THE TUBE'S PLATE. THE REASON FOR THIS BEING
AT THE RESISTANCE OFFERED THROUGH THE
ORTED CONDENSER IS MUCH LESS THAN THE RE

8ISTANCE BETWEEN THE PLATE AND FILAMENT
(THIN THE TUBE. THE "B" CURRENT,THEREFORE,
ILL DISCHARGE THROUGH THE SHORTED CONDEN...

8 R INSTEAD OF PASSING THROUGH THE TUBE IN
TILIE NORMAL MANNER AND IN TIME WILL COM
PIETELY DISCHARGE THE "BR BATTERY.

II

IN THE CASE OF AN A.C. RECEIVER, SUCH
'SHORTED BY-PASS CONDENSER WOULD MAKE THIS

PARTICULAR PLATE CIRCUIT INOPERATIVE BUT

 E CIRCUIT WILL COME BACK TO LIFE THE IN-
S ANT THAT THIS DEFECTIVE CONDENSER IS DIS
NNECTED FROM THE CIRCUIT. CONSEQUENTLY,
YOU SUSPECT SUCH A BY-PASS CONDENSER AS

8 ING THE CAUSE FOR THE TROUBLE,SIMPLY DIG
NNECT IT FROM THE CIRCUIT AND TEST THE

P RFORMANCE OF THE RECEIVER,ROMEMBERING OF
B

FIG. 7

Shor&i ,by-Dass Condenser.

COURSE THAT IN THE CASE OF A

TTERY OPERATED RECEIVER,THIS CONDITION WILL HAVE DISCHARGED THE "B"

 TTERY BY THIS TIME AND THIS IN TURN WOULD STILL MAKE THE RECEIVER IN -

O ERATIVE EVEN THOUGH THE DEFECTIVE CONDENSER BE REMOVED.

IF THE PLATE VOLTAGE IS FOUND
DRILY BUT

TO REACH THE POWER STAGE SATISFACT
NO PLATE VOLTAGE TEST IS OBTAINED AT ONE OR MORE OF THEREMAIN-

ING TUBE SOCKETS AS DETERMINED BY

Z

5+ Pwar THE TUBE REMOVAL TEST, THEN THERE IS
A POSSIBILITY OF THE TROUBLE BEING
LOCATED IN THE VOLTAGE DIVIDER SYS-
TEM.

-t- A .F.

+ Q.P.
FOR INSTANCE IF IN THE VOLTAGE

C2
3

B + DeE.
DIVIDER SYSTEM OF FIG. 8 RESISTOR

C3 SECTION #2 IS OPEN, NO VOLTAGE WOULD
DE AVAILABLE ACROSS THE B4R.F. AND
B- TERMINALS AND THIS IN TURN WOULD
MEAN THAT THE R.F. TUBES WOULD BE

DEPRIVED OF THEIR PLATE VOLTAGE.
SHOULD THE BY-PASS CONDENSER C

COME SHORT CIRCUITED, THEN NO VOLTAGE WOULD BE AVAILABLE BETWEEN THE
B4FDET, B+R.F. OR BtA.F. TERMINALS BUT THE POWER T1UBE WOULD STILLGET

ME PLATE VOLTAGE ALTHOUGH SOMEWHAT BELOW ITS NORMAL VALUE. BY SIMPLY
ASONING IN THIS MANNER, YOU CAN READILY DETERMINE WHICH "B" VOLTAGES
THE SYSTEM OF FIG. 8 WOULD BE LACKING IF ANY ONE RESISTOR SECTION

OULD BECOME OPEN OR ANY BY-PASS CONDENSER SHORTED.

B

B
S

R

FIG. ES

Vottage Divider- defec1:5,

TO VERIFY THE FACT AS TO WHETHER OR NOT A GIVEN BY-PASS CONDENSER IS
RT CIRCUITED, YOU CAN MAKE THE SAME VOLTMETER --BATTERY TEST AS ALREADY
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DESCRIBED TO YOU RELATIVE TO FILTER CONDENSERS.

CHEr',VINC! THE GPM ^1^T7

IF THE PLATE CIRCUITS SHOULD ALL BE FOUND IN PROPER UUNUI.4J.
NEXT TEST SHOULD BE MADE IN THE GRID CIRCUITS. A SIMPLE TEST TO MAKE IS
TO TAKE YOUR MOISTENED FINGER OR THE TIP OF A METAL SCREW DRIVER AND
TOUCH AN EXPOSED PART. Or* THE GRID CIRCUIT SUCH AS THE GRID TERMINAL AT
A SOCKET, THE CONTROL GRID CAP OF A SCREEN GRID TUBE, OR ANY OTHER CON-
VENIENT POINT IN THIS CIRCUIT AND THE INSTANT YOU DO THIS, A CLICK SHOULD
BE HEARD IN THE SPEAKER: THIS WILL MEAN EITHER OF TWO THINGS,NAMELY, AN
OPEN OR A GOOD GRID CIRCUIT BUT THIS CAN READILY BE CHECKED BY MEANS
OF A VOLTMETER -BATTERY TESTING OUTFIT.

THAT IS TO SAY, BY KNOWING HOW THE CIRCUIT SHOULD NORMALLY BE
WIRED, YOU CAN TEST THE VARIOUS COMPONENTS OF THE QUESTIONABLE GRID CIR
CUlT SUCH AS THE TRANSFORMER WINDINGS ETC. FOR CONTINUITY AND IN THIS
WAY LOCATE THE POINT AT WHICH THE CIRCUIT IS INTERRUPTED.

SHOULD NO CLICK BE OBTAINED WHEN THE GRID CIRCUIT IS TOUCHED,THEN
THE GRID CIRCUIT IS EITHER GROUNDED OR SHORTED SOMEPLACE AND YOU CAN
AGAIN MAKE USE OF THE SAME TESTER IN ORDER TO LOCATE THE POINT OF
GROUNDING OR SHORTING. THAT IS, BY TESTING BETWEEN GROUND (CHASSIS) AND
THE CIRCUIT, YOU CAN TELL WHETHER THE CIRCUIT IS GROUNDED OR NOT.

WEAK SIGNALS

ANOTHER COMMON RADIO AILMENT IS THAT THE STATIONS ONLY COME IN

WEAK, 80 THAT WE CANNOT GET SUFFICIENT VOLUME FROM THE SPEAKER IN ORDER
TO GET COMFORTABLE RECEPTION. IN THIS CASE, CHECK THE WI AND HP VOL-
TAGES SO AS TO BE SURE THAT THEY ARE UP TO THE REQUIRED VALUE. WITH
THESE VOLTAGES CORRECT, TRY REMOVING ONE TUBE AT A TIME AND REPLACING
IT WITH A NEW ONE AND IF YOU NOTICE AN IMPROVEMENT WITH THE NEW TUBE,
LEAVE IT IN PLACE AND DO THE SAME TO THE OTHER TUBES. MANY A RECEIVER
HAS BEEN BRINGING IN WEAK SIGNALS BECAUSE OF OLD WORN OUT TUBES AND A

TREMENDOUS GAIN IN PERFORMANCE IS OFTEN OBTAINED WHEN THE SET IS E-

QUIPPED WITH NEW TUBES, PROVIDED OF COURSE, THAT ALL OTHER PARTS OF
THE RECEIVER ARE IN PROPER OPERATING CONDITION.

CHECK THE HA" BATTERY LEADS TO SEE THAT THEY ARE NOT REVERSED AND
SEE TO IT THAT THE GRID BIAS VOLTAGE IS ALSO OF THE PROPER VALUE FORTHE
TYPE TUBE AND PLATE VOLTAGE USED. THEN DONIT FORGET TO CHECK UP FOR ANY
HIGH RESISTANCE POINTS IN THE ANTENNA OR GROUND CIRCUITS BECAUSE NEITHER
OF THESE PATHS SHOULD OFFER THE SLIGHTEST UNNECESSARY OBSTRUCTION TO
THE RADIO FREQUENCY CURRENTS.

ADDITIONAL TROUBLES WHICH MAY CAUSE WEAK SIGNALS ARE AS FOLLOWS:
LOW LINE VOLTAGE,, IMPROPER TRIMMER ADJUSTMENT ON GANG TUNING CONDENSER,
DEFECTIVE RECTIFIER TUBE, RECEIVER NOT PROPERLY NEUTRALIZED IF NEUTRO-
DYNE CIRCUIT, DEFECTIVE VOLUME CONTROL, SCREEN GRID VOLTAGE LACKING AT
ONE OR MORE TUBES, LEAKY BY-PASS CONDENSER, DEFECTIVE RESISTOR, DEFEC-
TIVE R.F. TRANSFORMERIDEFECTIVE SPEAKER, DEFECTIVE A.F. TRANSFORMER OR
AN OPEN GRID CIRCUIT.

FADING SIGNALS

SOMETIMES,YOU WILL COME ACROSS A RECEIVER FROM WHICH THE SOUNDS BE
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COME LOUDER AND THEN NEARLY DISAPPEAR AND THEN ALL OF A SUDDEN THEY ARE
UD AGAIN. THIS ACTION IS CALLEeFADINO"AND IS OFTEN DUE TO METEOROLOG-

ICAL CONDITIONS BECAUSE RADIO WAVEE, E9'.ECIALLY FROM CISTAT STATIONS,
ARE AFFECTED BY DIFFERENT WEATHER CONDITIONS AND THESE EFFECTS ARE MOST
N TICEABLE AT NIGHT. NATURALLY, A RECEIVER NOT PROVIDED WITH AUTOMATIC
VOLUME CONTROL IS NOT CAPABLE OF OVERCOMING CONDITIONS SUCH AS THESE,
WHICH ARE REALLY CAUSED OUTSIDE OF THE RECEIVING EQUIPMENT.

AFB

I
U

IN ORDER TO CHECK THE SET TO BE SURE THAT THESE WAVERING SIGNALS
E CAUSED BY FADING DUE TO ATMOSPHERIC CONDITION6,JUST TUNE IN A LOCAL
ATION IF NONE OF THIS FADING CONDITION IS NOTICED AT THIS TIME, THEN

U KNOW THAT THE FADING ACTION WAS CAUSED OUTSIDE THE RECEIVER.HOWEVER,
YOU STILL GET WAVERING SIGNALS FROM THE LOCAL STATION ALSO,THEN CHECK
ON THE RECEIVER.

I THE RECEIVER 16 AT FAULT, YOU WILL OFTEN FIND FLUCTUATING (CHANGEABLE)
 LTAGES AS CAUSING THIS CONDITION, CHECK UP FOR RUN DOWN BATTERIES IF

I IS A BATTERY SET, ALSO SEE THAT ALL TUBES AND THEIR CONNECTIONS ARE
IN THE PROPER CONDITION. IN A.C. SETS, TRY A NEW RECTIFYING TUBE IN PLACE
OF THE ONE IN USE AND SEE TO IT THAT ALL CONNECTIONS ARE MADE SATISFACT.P.
O ILY. SOMETIMES, YOU WILL FIND ANTENNA AND GROUND WIRES WHICH ARE IN -

ST LLED 80 THAT THEY ARE SUBJECT TO SWAYING IN WINDY WEATHER AND CONSE-
QV TLY IF THERE ARE ANY DEFECTIVE POINTS OR JOINTS ANYWHERES IN THIS
SWINGING PORTION, THE STRENGTH OF THE SIGNALS WILL BE CAUSED TO WAVER
WITH THIS SWINGING MOTION. LEAKY CONDENSERS AND POOR RESISTORS ALSO SOME
TI ES CAUSE FADING RECEPTION.

BODY CAPACITY

THERE ARE ALSO TIMES WHEN THE VOLUME OF THE SET IS AFFECTED DURING
TH TIME ONE BRINGS HIS HANDS NEAR THE CONTROL DIALS, AND THIS IS FRE-
QUENTLY DUE TO "BODY CAPACITY" IN POORLY DESIGNED RECEIVERS AND CAN GEN-
ERALLY BE OVERCOME BY A GOOD JOB OF SHIELDING THE PARTS -.....ENCLOSING THEM
IN GROUNDED METAL CONTAINERS OF ALUMINUM, BRASS, OR COPPER.

INTERFERENCE OF STATIONS

AT TIMES,YOU WILL BE FACE TO FACE WITH A RECEIVER WHICH WILL NOT
PE IT A CERTAIN STATION TO COME IN WITHOUT HAVING SOME OTHER STATION
BU TING IN AT THE SAME TIME AND THIS TYPE OF RECEPTION IS ENOUGH TO GET

ONIANY MAN'S NERVES. THE FIRST THING TO TRY IN SUCH A CASE IS TO TUNE

THE SET AS CAREFULLY AS YOU CAN AND ATTEMPT TO GET THE GREATEST VOLUME
PO BIBLE, WITHOUT HAVING TO TURN ON THE VOLUME CONTROL MORE THAN IS AS -

SO UTELY NECESSARY. THIS WILL MEAN THAT YOU ARE TUNING TO THE SHARPEST
DE REE POSSIBLE AND YOU WILL FIND MANY COMPLAINTS SIMPLY DUE TO FAULTY
TU !NG.

IN OTHER WORDS, MANY UNSKILLED SET OWNERS WILL TUNE IN SOME STA-
TION AND AS SOON AS THEY JUST BARELY HEAR IT COMING IN, THEY WILL IN-

CREASE THE VOLUME BY MEANS OF THE VOLUME CONTROL, INSTEAD OF FIRST IN-.-

CR ASING THE VOLUME AUTOMATICALLY WITH SHARPER TUNING.

CO
TH

WI

IN CASE THAT THE SET IN QUESTION IS EQUIPPED WITH SMALL TRIMMER CON
DENSERS, WHICH ARE USED TO COMPENSATE FOR THE DIFFERENT CAPACITIES OF
CIRCUIT WIRING IN SINGLE DIAL RECEIVERS, TUNE AS SHARPLY AS YOU CAN

H THE REGULAR CONTROL DIAL AND THEN ADJUST EACH OF THE TRIMMER CONDEN
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SERS TO THE POINT WHERE THE GREATEST VOLUME IS OSTAINED, WITHOUT FURTHER

MOVEMENT OF THE REGULAR CONTROL DIAL*

ALSO SEE TO IT THAT THE TUBES ARE NOT TOO OLD AS OLD TUBES WILL DE-

STROY THE SELECTIVITY OF AN OTHERWISE GOOD RECEIVER. A HIGH RESISTANCE OR
PARTIALLY OPENED GRID CIRCUIT WILL ALSO CAUSE BROAD TUNING. ANOTHER THING
WHICH AFFECTS SELECTIVITY IS THE SIZE OF THE ANTENNA, FOR THE LONGER THE

ANTENNA, THE LESS SELECTIVE WILL BE THE RECEPTION AND FOR GENERAL PUR-

POSES, AN OUTDOOR ANTENNA WHICH IS NOT MORE THAN ABOUT FIFTY FEET LONG AND
TWENTY FEET HIGH IS MORE SELECTIVE THAN A LONGER ONE AND AN INDOOR ANTENNA
IS STILL MORE SELECTIVE THAN AN OUTDOOR ONE, BUT THE SIGNAL STRENGTH WILL
BE REDUCED.

HAVING MADE SOMEWHAT OF A GENERAL CHECK OF THE SET, THERE IS NOTHING

MORE ONE CAN DO, OTHER THAN TO ACTUALLY REDESIGN AND REBUILD THE SET, OR

ELSE INSTALL AN ADDITIONAL TUNING CIRCUIT IN THE FORM OF A WAVE TRAP.

VARIOUS OTHER TYPES OF INTERFERENCE

SOMETIMES WE RUN INTO ANOTHER TYPE OF INTERFERENCE BESIDES THAT OF

A MIXUP OF RECEIVED STATIONS AND THESE ARE FREQUENTLY "DAUBED BY NEARBY

ELECTRICALLY OPERATED DEVICES SUCH AS VACUUM CLEANERS, FANS, ELECTRIC MO-
TORS, ETC. THESE NOISES HAVE REGULAR CLICKING BUZZING OR CRACKLING SOUNDS.

THE FIRST THING TO DO IN SUCH A CASE IS TO DISCONNECT THE ANTENNA

LEAD-IN WIRE FROM THE SET AND IF YOU STILL HEAR THE SAME NOISE,DISCONNECT
THE GROUND WIRE. IF THE REMOVAL OF EITHER OF THESE WIRES STOPS THE NOISE,
THEN FIRST CHECK UP THESE ENTIRE CIRCUITS TO SEE THAT THEY ARE O.K. IF

THEY ARE, THEN THE CHANCES ARE THAT THIS DISTURBANCE IS CAUSED BY A DEFEC
TIVE ELECTRICALLY OPERATED APPLIANCE OF SOME KIND, WHICH IS LOCATED NEARBY.

THE ELIMINATION OF INTERFERENCE IS A MIGHTY BIG SUBJECT AND THEREFORE
WE HAVE PREPARED A SEPARATE LESSON ON HOW TO DEAL WITH THIS PROBLEM. FOR

THIS REASON, WE SHALL NOT CONSIDER THIS SOURCE OF TROUBLE IN GREATER DE-

TAIL AT THE PRESENT TIME.

UNDESIRABLE NOISES

WE MUST NOT OVERLOOK THE FACTTHATMANY' UNDESIRABLE NOISES SUCH AS

SCRATCHING, RASPING AND CRACKLING SOUNDS ARE ALSO OFTEN DUE TO DEFECTS
WITHIN THE RECEIVER ITSELF. THE MOST COMMON CAUSES FOR SUCH NOISES ARE

FAULTY CONNECTIONS, SUCH AS THE TUBES MAKING POOR CONTACT IN THEIR SOCKETS,
LOOSE SOLDERING JOBS ETC.

TO FIND THESE BAD CONNECTIONS YOU CAN AGGRAVATE THEM BY JIGGLING THEM
A LITTLE WITH A WOODEN STICK AND IF YOU SHOULD MOVE A LOOSE CONTACT, THE

INCREASED SCRATCHING NOISES IN THE SPEAKER WILL IMMEDIATELY INDICATE IT.

IF YOU SHOULD FIND SOME OF THE PRONGS ON THE BASE OF THE TUBES TO BE CORR
ODED AND DIRTY, BRIGHTEN THEM UP WITH A PIECE OF FINE SANDPAPER.

SHOULD YOU HEAR SCRATCHING NOISES AS YOU OPERATE THE CONTROL KNOB OF
A RHEOSTAT OR POTENTIOMETER, IT MEANS THAT THE BLADE IS NOT MAKING GOOD
CONTACT WITH THE RESISTANCE WIRE AND THIS IS OFTEN DUE TO ACCUMULATION OF
DUST ON THE TRACK UPON WHICH THE BLADE SLIDES. ANCTHER CHECK TO MAKE IS

TO SNAP THE SWITCH "OFF" AN "ON" SEVERAL TIMES SO AS TO MAKE SURE THATITS
CONTACTS ARE FIRM.
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CHECK ALL FUSE AND RESISTOR CLIPS CAREFULLY AND MAKE SURE THAT THE
T, WHICH THEY HOLD IN PLACE, IS CLAMPED TIGHTLY BY THEM. IN OTHER WORDS,

N YOU HEAR SUCH SCRATCHING SOUNDS, CHECK ALL CONNECTIONS INCLUDING BATT
ES, CONDENSERS BOTH FIXED AND VARIABLE ETC. AND KEEP IN MIND THAT RADIO
TS CANNOT STAND DIRT. THE SPEAKER SHOULD ALSO SE INSPECTED FOR DIRTY
LOOSE PARTS IF NECESSARY.

DEFECTIVE R.F. AND A.F. TRANSFORMERS, TUBER AND RESISTORS MAY ALSO BE
PONSIBLE FOR SUCH RASPING NOISES.

POOR TONE QUALITY OR DISTORTION

THE NEXT TROUBLE WHICH WE ARE GOING TO CONSIDER IS DISTORTION OR POOR
TO E QUALITY. OF COURSE, SOME SETS ARE NATURALLY BETTER TONE PRODUCERS THAN
OTHERS BECAUSE OF BETTER DESIGN, HIGHER PRICED PARTS ETC:, WE ARE NOT D18-
CU SING TONE QUALITY FROM THIS STANDPOINT BUT RATHER THE TROUBLES WHICH
AF ECT AN OTHERWISE GOOD RECEIVER IN iHfs WAY.

ONE CANNOT EXPECT THE TUBES TO FUNCTION PROPERLY 17 THEY ARE NOT OP-
ERATING UNDER THE CONDITIONS FOR WHICH THE MANUFACTURER BUILT THEM, 80 IT

BEC MES NECESSARY TO MAKE AN ACCURATE TEST OF THE A,B, AND C VOLTAGES.
SHO LD ANY ONE OF THESE VALUES BE INCORRECT, THEN A BAD CASE OF DISTORTION
WILL EXIST.

ALSO BEAR IN MIND THAT YOU CANNOT SUBSTITUTE A TUBE OF ONE TYPE IN

PLACE OF A TUBE OF ANOTHER TYPE WHICH REQUIRES DIFFERENT OPERATING CONDI-
TIONS, AND EXPECT GOOD RESULTS. OLD WORN OUT TUBES ALSO ADD THEIR CAUSES OF
DISTORTION AND IN SUCH CASES SHOULD BE REPLACED WITH NEW ONES OF THE PROPER
TYPE.

IMPROPER TUNING CAN ALSO CAUSE DISAGREEABLE TONE QUALITY AND ESPEC
IALY IF THE VOLUME CONTROL IS TURNED TOO HIGH WITH A CARELESSLY TUNED CIR
CWT. OTHER COMMON CAUSES FOR DISTORTION ARE BY-PASS OR COUPLING CONDEN
SERB, DEFECTIVE AUDIO TRANSFORMERS, OPEN GRID CIRCUITS, TRIMMER CONDENSERS
IMPiROPERLY ADJUSTED; DEFECTIVE SPEAKER, RESISTOR, OR VOLUME CONTROL.

HOWLING

NOW FOR A FEW WORDS ABOUT HOWLING. BY HOWLING WE DC NOT MEAN A HIGH
DIT HED SQUEALING OR WHISTLING BUT ONE WHICH GENERALLY STARTS ALL OF
SUD EN AFTER THE SET HAS BEEN OPERATING FOR A WHILE AND THEN COMMENCESWEAK
LY NO GRADUALLY BUILDS UP IN STRENGTH, EVEN THOUGH THE CONTROLS ARE NOT
TOU4HEDo WE CALL THIS AN AUDIO HOWL AND IT IS USUALLY CAUSED BY WHAT IS

KNOWN AS A MICROPHONIC TUBE.

A MICROPHONIC TUBE IS ONE WHICH VIBRATE; AT SUCH A RATE AS TO CAUSE
PLATE CURRENT CHANGES WHICH ARE OF AUDIO FREQUENCY AND THUS PRODUCE THIS
HOWLING EFFECT. As A RULE, YOU WILL FIND IT TO BE EITHER THE DETECTOR OR

AUDIO AMPLIFYING TUBE AND IT IS BEST FOUND BY PUTTING A LITTLE PRESSURE
UN NE TUBE AT A TIME WITH YOUR FINGERS. IN CASE YOU ARE ABLE TO STOP THE
HOW BY APPLYING THIS PRESSURE TO A TUBE, THEN THE TUBE, WHICH YOU ARE
HOLCING, IS THE ONE CAUSING THE TROUBLE.

ANO

ION

SOMETIMES YOU CAN STOP THIS BY SWITCHING THE MICHRORHONIC TUBE WITH
HER OF THE SAME TYPE. VERY OFTEN THE VIBRATIONS OF AN IMPROPERLY CUSH

SPEAKER WHICH IS IN CONTACT WITH THE CABINET OF THE RECEIVER WILL
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TRANSFER ITS VIBRATIONS TO THE PARTICULAR TUBE AND THUS CAUSE THE TUBE TO
VIBRATE IN STEP WITH IT. TO REMEDY THIS, YOU CAN CUSHION THE SPEAKER WITH
FELT, OR IF IT IS OF THE PORTABLE TYPE, REMOVE IT FROM DIRECT CONTACT
WITH THE RECEIVER CABINET.

A CHANGE IN FILAMENT OR HEATER VOLTAGE WILL ALSO FREQUENTLY HELP

MATTERS IN THIS CASE BUT THE VOLTAGE SHOULD BE LOWERED RATHER THAN IN-

CREASED ABOVE NORMAL, AS EXCESSIVE FILAMENT VOLTAGES WILL JUST NATURALLY
3htORTEN THE LIFE OF THE TUBES.

SQUEALING AND WHISTLING

AT TIMES, ONE IS CONFRONTED WITH A RECEIVER WHICH PRODUCES A

WHISTLING OR SQUEALING SCUNC AS THE VOLUME 18 BEING INCREASED AND THIS

MEANS THAT EXCESSIVE REGENERATION HAS TAKEN PLACE AND IS CAUSINGOSCILLA...
TIONS. IT 18 AT THIS TIME TI -AT THE SET 18 RADIATING ENERGY AND IS ACTING
AS A SMALL TRANSMITTER AND THUS INTERFERES WITH A NEIGHBOR'S RECEPTION.

IN CONSIDERING THIS TYPE OF TROUBLE, WE MUST ALSO CONSIDER THE TYPE
OF' RECEIVER IN USE. FOR EXAMPLE, SOME SETS PREVENT OSCILLATION BY MEANS

OF RESISTORS IN THE GRID CIRCUITS OF THE RADIO FREQUENCY AMPLIFYING
STAGES ANO SHOULD ANY OF THESE BECOME SHORTED, THEN THERE WILL BE A

GOOD CHANCE FOR OSCILLATIONS TO SET UP. SHOULD THE RECEIVER BE DESIGNED

TO MAKE USE OF NEUTRALIZING CONDENSERS TO FEED BACK ENERGY OF OPPOSITE

PHASE FROM THE PLATE TO GRID CIRCUITS, SUCH AS IN THE NEUTRODYNE C1R

CUITS, THEN THERE IS A POSSIBILITY THAT THE NEUTRALIZING CONDENSERS RE-

QUIRE ADJUSTMENT.

IF THE GRID LEAK IS OF TOO HIGH A RESISTANCE, SQUEALING ISBOMETIMES
CAUSED OR IF SOME OF THE BY-PASS CONDENSERS ARE OPEN CIRCUITED. BESIDES
ALL THESE CAUSES OF SQUEALING, YOU WILL FIND THAT IMPROPER GROUND CONNEC
TIONS AND UNGROUNDED SHIELDS CAN ALSO BRING ABOUT THIS UNDESIRABLE CON-

DITION.

A VERY IMPORTANT POINT, WHICH WE SHOULD NOT OVERLOOK IN RESPECT TO

SQUEALING IS TO CHECK THE PLATE IN THE R.F. STAGES AND ALSO THE FILAMENT
VOLTAGES. IF EITHER OF THESZ 16 EXCESSIVELY HIGH, THE SET IS APT TO

SQUEAL AND BY LOWERING THEM SOMEWHAT, THE SQUEALING 18 OFTEN ELIMINATED.

SOMETIMES, INSTEAD OF HEARING A HIGH PITCHED SQUEAL, ITS NATURE IS

MORE LIKE THAT OF A LOW PITCHED GROWL AND THIS TROUBLE IS OFTEN CAUSED

IN A.C. SETS IN WHICH ONE OF THE BY-PASS CONDENSERS AT THE VOLTAGE DI-

VIDER OF THE POWER UNIT HAVE BECOME OPEN CIRCUITED. THIS WILL ALSO HAPPEN
IF ONE OR MORE OF THEM ARE OF TOO LOW A CAPACITY.

HUMMING

AT TIMES, WE HEAR FAIRLY LOUD HUMMING NOISES BEING EMITTED FROM THE
SPEAKER AND AS A GENERAL RULE, HUMS OF THIS TYPE ARE PRODUCED BY ALTER-

NATING CURRENTS. IN BATTERY TYPE RECEIVERS, THIS HUMMING IS NOT QUITE 80
COMMON AS IN A.C. SETS BUT YET THERE ARE OCCASSIONS WHEN THEY TOO ARE

SUBJECTED TO THIS TROUBLE. IT OFTEN HAPPENS THAT THE ANTENNA ORGROUNOINO
WIRES HAVE BEEN INSTALLED CARELESSLY, SO THAT THEY RUN NEAR TO AND PAR-

ALLEL TO SOME HIGH VOLTAGE POWER LINES. IN SUCH A CASE, THE RECEIVER WILL

BE CONTINUALLY BOTHERED WITH THIS ANNOYING HUMMING SOUND. TO REMEDY THIS,

IT IS ADVISABLE TO ERECT YOUR ANTENNA AND MAKE YOUR GROUND CONNECTION IN
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THE MANNER OUTLINED FOR YOU IN THE LESSON DEALING NITA THE INSTALLATION
F ANTENNAS*

IF IT IS AN A.C. SET CN WHICH YOU ARE TRYING TO ELIMINATE THE HUM,AL
SE SURE ABOUT THE ANTENNA AND GROUND INSTALLATIONS AS WAS ALREADY MEN

TIONED AND IF THESE ARE O.K., REGULATE THE HUM ADJUSTMENT ON THERECEIVE4
IN THE MANNER PRESCRIBED IN ONE OF YOUR EARLIER LESSONS.

DO NOT PERMIT THE A.C. POWER SUPPLY CORD TO COME TOO CLOSE TO THE RE
CEIVER CIRCUITS AND DON'T RUN THE SPEAKER WIRES PARALEL TO OR CLOSE TO
AN A.C. LINE. IN SOME INSTANCES, THE HUM CAN EVEN BE REDUCED MATERIALLY
BY REVERSING THE PLUG CONTACTS OF THE POWER UNIT IN THE LIGHT SOCKET.

INSUFFICIENT OR UNGROUNDED SHIELDING IS ALSO A COMMON CAUSE FOR HUM
IN A.C. SETS AND IT IS ALSO ADVISABLE TO CHECK UP ON HE DETECTOR TUBE
A D ITS PLATE VOLTAGE AND SHOULD THESE ITEMS NOT BE AS THEY BELONG, MAKE
TEEM SO AND IF THIS SHOULD BE THE CAUSE OF THE TROUBLE, THE HUM WILL BE
ELIMINATED QUICKLY.

IF A BIAS RESISTOR IS OPEN CIRCUITED, THE SET MAY ALSO DEVELOPE A

SAD HUM OR EVEN IF A BY-PASS CONDENSER AT THE BIASING RESISTOR OR AT THE
4LTAGE DIVIDER SHOULD BECOME OPEN CIRCUITED, WE MAY ALSO HEAR HUMMING

SOUNDS*

.HUMS IN A. C. SETS ARE ALSO OFTEN PRODUCED IN THE POWER UNITS. FOR
SAMPLE, IF THE HUM IS STILL HEARD IF THE SPEAKER 19 DISCONNECTED OR
T1FMPORARILY SHORTED OUTS IT IS VERY LIKELY THAT THE POWER TRANSFORMER MAY
Be AT FAULT OR THAT THE TROUBLE LIES IN THE FILTERING SYSTEM. CASES ALSO
ARISE WHERE HUM IS FOUND TO BE DUE TO A DEFECTIVE RECTIFIER TUBE.

MOTOR BOATING

AT SOME TIME, YOU MAY HAVE OCCASION TO COME ACROSS A RECEIVER IN

WHICH THE SPEAKER PRODUCES SOUNDS SIMILAR TO THAT EMITTED BY THE
A MOTORBOAT ENGINE --IN OTHER WORDS, A "PUTT-PUTT" SOUND EFFECT. IF A

R CEIVER ACTS IN THIS WAY, WE USUALLY SAY THAT IT 18 NOTORBOATING."

THIS DISTURBANCE IS MORE APT TO HAPPEN IN RECEIVERS EMPLOYING RESIS-
TANCE OR IMPEDANCE COUPLING IN THE A.F. AMPLIFIER AND IS USUALLY Clic:SED

BNI COUPLING BETWEEN THE STAGES. WHAT IT REALLY AMOUNTS TO IS A LOW FRE..

QUENCY AUDIO OSCILLATION.

SOME OF THE MOST COMMON DEFECTS WHICH ARE LIKELY TO CAUSE MOTORBOAT..
ING ARE INCORRECT "C" BIAS VOLTAGE, LACK OF "C" BIAS RESISTOR BY-PASS

It

C DENSER OR ONE OF TOO SMALL CAPACITY, EXCESSIVE "B" POTENTIAL,OPEN BY.
P S CONDENSER IN VOLTAGE DIVIDER SYSTEM OR CONDENSER OF TOO SMALL CAPA-
CITY RATING BEING USED FOR THIS PURPOSE.

COMMON DEFECTS IN "B" POWER UNITS

NOW LET U8 CONSIDER SOME OF THE MOST COMMON TROUBLES ENCOUNTERED IN

"8 POWER UNITS WHETHER THEY BE USED IN THE FORM OF A IS" ELIMINATOR FOR

F
BA TERM-TYPE RECEIVERS OR AS A PART OF THE CONVENTIONAL A.C. RECEIVERS.
WE CAN DIVIDE THE MOST PROBABLE TROUBLES OF THESE "B" POWER UNITS INTO

FO R GENERAL CLASSIFICATIONS AS FOLLOWS: (I) "B" SUPPLY UNIT COMPLETELY
DE4D WITH NO OUTPUT WHATEVER BEING SUPPLIED. (2) INSUFFICIENT VOLTAGE AND
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CURRENT OUTPUT. (3) LACK OF VOLTAGE AT ONLY SOME BUT NOT ALL OF THE OUT-

PUT TERMINALS. (4) EXCESSIVE HUM IN THE OUTPUT.

THE FOLLOWING OUTLINE TELLS YOU WHAT TO LOOK FOR IF CONFRONTED WITH

ANY ONE OF THE FOUP CONDITIONS JUST MENTIONED.

I - NO OUTPUT FROM "B" SUPPLY UNIT.

I.- A.C. LINE VOLTAGE NOT REACHING PRIMARY WINDING OF POWER
TRANSFORMER.

2.- DEFECTIVE POWER TRANSFORMER.
3.- DEFECTIVE RECTIFIER TUBE.
4.- OPEN FILTER CHOKE COIL*
5.- SHORTED FILTER CONDENSER.

II - INSUFFICIENT VOLTAGE AND CURRENT OUTPUT.

I.- LOW LINE VOLTAGE.
2.- DEFECTIVE RECTIFIER.
3.- HIGH RESISTANCE IN FILTER CIRCUIT.
4.- EXCESSIVE LOAD BEING APPLIED TO THE UNIT.

III - LACK OF VOLTAGE AT SOME BUT NOT ALL OUTPUT TERMINALS.

I.- OPEN RESISTOR IN VOLTAGE DIVIDER SYSTEM.
2.- SHORTED BYPASS CONDENSER IN VOLTAGE DIVIDER SYSTEM.

IV - EXCESSIVE HUM IN OUTPUT.

I..... DEFECTIVE RECTIFIER TUBE.
SHORTED FILTER CHOKE*

3.- DEFECTIVE FILTER CONDENSER OR POORLY CONNECTED TO CIRCUIT.
4.- LACK OF ADEQUATE BY-PASS CONDENSERS OR NONE USED AT ALL.

IF NO OUTPUT IS OBTAINED FROM THE "B" SUPPLY, A QUICK CHECK CAN BE
MADE BY TURNING THE POWER SWITCH TO THE "ON" POSITION AND NOTING IF THE

FILAMENT OF THE RECTIFIER TUBE LIGHTS (PROVIDED, OF COURSE, THAT A FILA-

MENT TYPE TUBE IS BEING USED FOR THIS PURPOSE.) SHOULD THE FILAMENT FAIL

TO LIGHT, THEN IT IS POSSIBLE THAT THE TUBE FILAMENT IS BURNED OUT, ITS

FILAMENT CIRCUIT OPEN OR SHORTED, A DEFECTIVE POWER TRANSFORMER, OR THE

PRIMARY CIRCUIT OF THE POWER TRANSFORMER INCOMPLETE.

IF THE FILAMENT OF THE TUBE LIGHTS AT NORMAL BRILLIANCE,THEN EVERY
THING FROM THE A.C. LINE TO THE TUBE IS O.K. THE RAYTHEON GASEOUS REC-

TIFIER TUBE HAS NO FILAMENT BUT WHEN IN OPERATION, IT SHOULD BECOME QUITE

HOT.

IN EITHER CASE, IF T-IE RECTIFIER IS FOUND TO BE OPERATING SATIS-

FACTORILY, THEN THE FILTER CIRCUIT IS AT FAULT AND WILL HAVE TO BE CHECK
ED AS ALREADY EXPLAINED EARLIER IN THIS LESSONTHEN IN THE EVENT THAT THE
VOLTAGE DIVIDER PERMITS ONLY SOME OF THE VOLTAGES TO BE OBTAINED AT THE

OUTPUT, IT WILL HAVE TO BE CHECKED FOR DEFECTIVE RESISTORS AND BY-PASS

CONDENSERS AS ALSO ALREADY EXPLAINED.

A SIMPLE AND QUICK METHOD FOR CHECKING THE SECONDARY WINDING OF
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THE TRANSFORMER OR ONE OF THE BUFFES CONDENSERS FOR A POSSIBLE SHORT C1R--
C IT IN A IlEr POWER UNIT, IN WHICH A RAYTHEON GASEOUS TYPE RECTIFYING TUBE

USED, IS ILLUSTRATED FOR YOU IN FIG. 9.

ALL THAT IS NECESSARY IS TO CONNECT A II0 VOLT, 25 WATT INCANDESCENT
P IN SERIES WITH THE PRIMARY CIRCUIT OF THE TRANSFORMER AS HERE SHOWN.

WITH THE SYSTEM IN OPERATION, REMOVE THE RECTIFIER TUBE FROM ITS

S CKET UPON DOING SO, THE INCANDESCENT LAMP SHOULD ONLY BURN VERY DIM IF
E ERYTHING IS O.K. HOWEVER, IF THE LAMP BURNS AT FULL BRILLIANCE, THEN
El HER THE SECONDARY WINDING OF THE TRANSFORMER OR ONE OR 1301--4 OF THE BUF
F -R CONDENSERS ARE SHORTED, THEY CAN THEN BE TESTED INDIVIDUALLY TO DE -

T AINE THE EXACT DEFECT.

AS THE RECTIFIER
TUBE IS REPLACED IN ITS

SO KET,THE BRILLIANCEOF
TH INCANDESCENT LAMP
SH ULD GRADUALLY IN-

CREASE IF THE SECONDARY
CIRCUIT IS IN SATISFAC-
TORY CONDITION,

THE MOST COMMON
TR UBLES OF RADIO RE-
CEIVERS HAVE BEEN DIS...

CU SED IN THIS LESSON
AND BY STUDYING THIS
LESSO:'= VERY CAREFULLY,
YOU SHOULD FIND YOURSELF
IN THE POSSESSION OF SU
FFICIENT KNOWLEDGE CONCERNING
IMMEDIATE PRACTICAL USE.

110 v. 7.5w.
Lamp

411M.

4111,

0
4111.

0

Powes-

Trarsfortrer

BuFFer
condensers

Rectifier

TR

SY

FIG. g
Checking Effie _Secondary Circuth

of the 77-ansfortner:
THIS SUBJECT SO THAT YOU CAN APPLY IT TO

IN THE FOLLOWING LESSON, YOU APE GOING TO CONTINUE THE STUDY OF
UBLE-SHOOTING IN RECEIVERS, ONLY THAT WE ARE GOING TO EMPLOY STILL MORE
TEMATIC AND EFFICIENT METHODS WITH THE AID OF TESTING INSTRUMENTS.



EXAMINATION QUESTIONS

LESSON NO. 2 I

I. - WHAT POSSIBLE DEFECTS WOULD YOU LOOK FOR IF A RECEIVER

IS COMPLETELY DEAD?

2. - WHAT DO WE MEAN BY AN OPEN CIRCUIT?

3. - WHAT DC WE MEAN BY A SHORT CI CUIT?

4. - IF A RECEIVER IS FOUND TO BE "ALIVE" BUT DOES NOT PRO-

VIDE A REPRODUCTION OF SIGNALS, THEN WHAT MAY BE THE

MOST PROBABLE CAUSE FOR THE TROUBLE?

5. - WHAT MAY CAUSE WEAK SIGNAL REPRODUCTION?

6. - WHAT CONDITIONS ARE FREQUENTLY RESPONSIBLE FOR RASPING

AND CRACKLING NOISES COMING FROM THE SPEAKER?

7. - WHAT ARE SOME OF THE MOST PROBABLE CAUSES FOR SQUEALING

AND WHISTLING?

8. - WHAT DO WE MEAN EY"MOTORBOATING"AND WHAT MAY CAUSE SUCH

A CONDITION?

9. - IF SOME BUT NOT ALL "B" VOLTAGES ARE AVAILABLE AT THE

TERMINALS OF A "B" SUPPLY UNIT,WHAT ARE THE MOST LIKELY

CAUSES FOR THE TROUBLE?

10.- DESCRIBE A QUICK AND SIMPLE METHOD FOR CHECKING THE CON

TINUITY OF PLATE CIRCUITS IN A RECEIVER.

DEAR STUDENT

l'N ORDER TO ACHIEVE SUCCESS IN LIFE WE

J.MUST HAVE HIGH IDEALS,AIMS AND AMBITIONS.

WE MUST BE WILLING TO WORK HARD, SACRIFICE
FREELY,BE UNSELFISH, CO-OPERATIVE, ENTHUS-
IASTIC AND DETERMINED.

LETS SINCERELY TRY, AND WE WILL SURELY

ACHIEVE.
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HERE IS ANOTHER LESSON ON RADIO SERVICING AND IN ITS YOU WILL FIND

MA VALUABLE SUGGESTIONS DEALING WITH THE PROPER TESTING PROCEDURES AND

REPIURING OF RECEIVERS. YOUR OBJECT, WHEN CONFRONTED WITH A FAULTY RE-

CElyER SHOULD NOT ONLY BE TO FIND THE TROUBLE BUT TO FIND IT IN AS SHORT

A TIME AS POSSIBLE. THE RADIO SERVICE MAN'S TIME, YOU KNOW, IS WORTH MONEY

AND HE CANNOT AFFORD TO WASTE IT BY SPENDING AN UNNECESSARY AMOUNT OF IT

IN LOOKING FOR TROUBLES, WHICH WHEN HANDLED CORRECTLY, CAN BE LOCATEDWITH
LIT LE DIFFICULTY.

IMPORTANCE OF SYSTEMATIC TESTING

IN ANY LINE OF WORK, WHERE EFFICIENCY IS AN IMPORTANT FACTOR,WE AUT
OMATICALLY ASSOCIATE THE
WORD SYSTEM WITH IT AND
THIS CERTAINLY APPLIES TO

RADIO SERVICE WORK.FOR EX-

AMPLE, TO DO EFFICIENT SER
VICE WORK, THE RADIO EXPERT
MUST ATTACK HIS PROBLEMS IN
A SYSTEMATIC WAY AND NOT
ATTEMPT TO SOLVE THEM BY

THE USE CF HIT AND MISS ME
THODS.

FIG.1
'Testing a /2adio i2eceiver.

THIS ENTIRE COURSE IN
RADIO HAE BEEN BUILT UP IN
A WAY, WHICH WE FEEL WILL
TRAIN YOU TO THINK CLEARLY
ALONG THE LINES OF RADIO,

80 THAT YOU CAN SUCCESS-
FULLY APPLY YOUR TECHNICAL
KNOWLEDGE To PRACTICALPROB
LEMS AND THIS IN A FINAL
ANALYSIS 18 REALLY THE KEY
NOTE TO RADIO SUCCESS.
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WHEN ON THE JOB, BY ALL MEANS USE THE BASIC RADIO PRINCIPLES WHICH
YOU HAVE BEEN LEARNING RIGHT ALONG. VISUALIZE THE CIRCUIT CONNECTIONS AS
YOU WORK WITH YOUR HANDS AND APPLY THE SYSTEMATIC METHODS OF TROUBLE
SHOOTING IN THE MANNER SHOWN YOU IN TH18 AND IN OTHER SERVICE LESSONS.

NOW TO GO ON WITH OUR DISCUSSION OF TESTING RADIO RECEIVERS.

LET US FIRST SUPPOSE THAT WITH THE RECEIVER TURNED ON, THE TUBES
ARE ALL BURNING BUT NO MUSIC OR VOICE CAN BE MADE TO COME FROM THESPEAK
ER. A QUICK CHECK OF THE ANTENNA AND GROUND CONNECTIONS HAS PROVED THESE
TO BE O.K. AND WE ARE LEAD TO BELIEVE BY THE ACCOMPANYING BYMPTOMS,THAT
THE TROUBLE 18 WITHIN THE RECEIVER ITSELF.

CONFRONTED WITH THE PRESENT PROBLEM, IT WOULDN'T BE A SENSIBLE THING
FOR US TO CONSIDER THE RECEIVER AS A WHOLE AND TO CHECK EACH AND EVERY
WIRING CIRCUIT ONE AFTER THE OTHER. ROUGHLY, WE MIGHT SAY THAT A HUNDRED
DIFFERENT DEFECTS COULD CAUSE A SIMILAR TROUBLE AND VET PROBABLY ONLY
ONE OF THEM IS CAUSING THE FAILURE OF THE RECEIVER AT THIS PARTICULAR
TIME. LOOKING FOR THIS ONE LONE DEFECT AMONG A POSSIBLE HUNDRED DEFECTS,
WHICH MIGHT BE SCATTERED ANYWHERE UPON THE RECEIVER CHASSIS,WOULD BE
LIKE LOOKING FOR A NEEDLE IN A HAY STACK, PROVIDED THAT ONE DOES NOT FOL

LOW A SYSTEMATIC ROUTINE OF TESTING.

F-1 G. 2

/iminsb-ng Skage.

LOCATING A DEFECTIVE
R.F. STAGE

THE FIRST THING THAT WE WANT TO
DO HERE 18 TO NARROW DOWN THE AREA IN

WHICH THE DEFECT 18 LOCATED AND ONCE
HAVING DONE THIS,LESS TROUBLE WILL BE
EXPERIENCED IN LOCATING THE EXACT CAUSE
FOR THE RECEIVER'S FAILURE TO OPERATE.
WE COMMENCE OUR TESTS BY DETERMINING
FIRST, THE DEFECTIVE STAGE OF THE RE-

CEIVER AND WE DO THIS BY BEGINNING IN

THE R.F. STAGES, ELIMINATING ONE STAGE
AT A TIME.

TO ELIMINATE THE FIRST R.F. STAGE, WE DISCONNECT THE ANTENNA LEAD-IN
WIRE FROM THE ANTENNA POST OF THE RECEIVER,REMOVE THE FIRST R.F. TUBE FROM

ITS SOCKET AND INSERT THE ANTENNA LEAD-IN WIRE INTO THE PLATE HOLE OF
THIS R.F. SOCKET AS SHOWN IN FIG., 2. IN THIS WAY,THE ANTENNA WILL NOW BE
CONNECTED IN THE PLATE CIRCUIT OF THE FIRST R.F. TUBE AND THE PRIMARYWIN2
INQ OF THE SECOND R.F. TRANSFORMER WILL NOW BE SERVING AS THE ANTENNA COIL.
IF THESE CONNECTIONS ENABLE THE RECEIVER TO OPERATE AGAIN, THEN THE TEST
PROVES THAT THE DEFECT IS LOCATED WITHIN THE CIRCUITS OF THE IST
STAGE.

TO MAKE SURE THAT YOU WILL SEE WHY THE TEST CAN BE MADE IN THIS WAY,
WE ARE PRESENTING FIGS. 3 AND 4. IN FIG. 3, A BATTERY OPERATED RECEIVER
CIRCUIT IS SHOWN, WHEREAS AN A.C. CIRCUIT IS PICTURED IN FIG. 4. UPON
CAREFUL INSPECTION OF FIG. 3, YOU WILL OBSERVE THAI THE PLATE CIRCUITS OF
ALL THREE R.F. TUBES ARE CONNECTED TO GROUND THROUGH THE BY-PASS CONDENSER
WHICH IS INDICATED ON THE DIAGRAM. THUS IT CAN BE BEEN THAT IF THE ANTENNA
LEAD-IN WIRE IS CONNECTED TO THE PLATE END OF THE PRIMARY WINDING OF ANY
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OF THE R.F. TRANSFORMERS, THE RESULTING CIRCUIT WILL BE THE SAME AS THAT
IN THE REGULAR ANTENNA STAGE AND THE R.F. CURRENTS FROM THE ANTENNA HAVE
NO DIFFICULTY AT ALL IN PASSING THROUGH THE BY-PASS CONDENSER AND INTO

Q UND.

IN THE A.C. CIRCUIT OF FIG. 4, THE PRIMARIES OF THE R.F.TRANSFORM

F 1 G . 3

3aiiery Type )2ecelver Circuit.
ARE ALL CONNECTED TO GROUND THROUGH Awl MFD. BY-PASS CONDENSER AND

SO HERE TOO, EITHER OF THESE WINDINGS CAN BE MADE TO SERVE AS THE ANTENNA
00 L, WHILE MAKING THE PRESENT TEST.

NOW THAT YOU ARE ABLE TO SEE WHY THIS CAN BE DONE, LET US CONTINUE
WI H THE ACTUAL TESTING. IF AFTER THUS ELIMINATING THE 1ST R.F.STAGE AND
ST LL NOT OBTAINING ANY RESPONSE FROM THE RECEIVER, WE KNOW THAT THE

T MILE 18 NOT LOCALIZED WITHIN THE 1ST. R.F. STAGE AND 80 OUR NEXT STEP
IS TO REPLACE THE 1ST. R.F. TUBE IN ITS SOCKET, REMOVE THE SECOND R.F.

TU E AND INSERT THE ANTENNA LEAD-IN WIRE INTO THE PLATE HOLE OF THIS LATT
ER SOCKET. THIS WOULD SERVE TO CUT-OUT THE 1ST. TWO R.F. STAGES AND IN

TH CASE OF FIG. 3, WE WOULD NOW HAVE A CONVENTIONAL FIVE -TUBE RECEIVER,
WI H AN R.F. STAGE PRECEDING THE DETECTOR. SHOULD THE RECEIVER NOW OP -

E TES THEN THE TEST INDICATES THAT THE SECOND R.F. STAGE IS THE ONE

1504L

sit

224 224 274
_,

A MID

t

.lers -
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CAUSING THE TROUBLE.

WE CONTINUE IN THIS WAY, GRADUALLY WORKING CLOSER TOWARD THE DETEC
TOR STAGE. IT MUST BE UNDERSTOOD, HOWEVER, THAT BY TEMPORARILY OPERATING
THE RECEIVER MINUS SOME OF ITS R.F. STAGES, 1HE SIGNALS, IF THEY COME IN
AT ALL, WILL NATURALLY BE WEAKER THAN WITH ALL STAGES IN OPERATION AND
ALLOWANCE MUST BE MADE FOR THIS.

AND
WHILE MAKING THIS TEST, A STRONG LOCAL STATION SHOULD BE TUNED IN

IF FOUND NECESSARY. HEAD -PHONES CAN BE SUBSTITUTED FOR THE SPEAKER,
SO AS TO BE ABLE TO DETECT WEAKER SIGNALS. IT

IS NOT ADVISABLE TO OPERATE THE RECEIVER WITH
MORE THAN ONE OF THE TUBES REMOVED FROM THEIR
SOCKET AT THE SAME TIME BECAUSE THIS WILL TEND
TO OVERLOAD THE REMAINING TUBES AND 18 ESPEC-
IALLY BAD PRACTICE IN A.C. RECEIVERS,WHERE A

POWER TRANSFORMER IS USED.

FIG.5
Testing Ehe Power Sage.

THE FINAL R.F. SOCKET, TO WHICH THIS
TEST CAN BE APPLIED, IS THE ONE PRECEDING THE
DETECTOR AND IF NONE OF THE TESTS HAVE 80 FAR
INDICATED A DEFECTIVE R.F. STAGE, THEN THE
TROUBLE IS LIKELY TO BE LOCATED IN THE DETEC-
TOR, A.F., POWER STAGE OR SPEAKER.

BEING CONVINCED BY THESE TESTS THAT THE
TROUBLE IS NOT WITHIN ANY OF THE R.F. STAGES, THEN WE AGAIN CONNECT THE
ANTENNA LEAD-IN WIRE TO THE ANTENNA POST OF THE RECEIVER AND SEE TO IT
THAT ALL R.F. TUBES ARE PROPERLY REPLACED IN THEIR RESPECTIVE SOCKETS.

LOCATING A DEFECTIVE A.F. STAGE

TO TEST ThE AUDIO AND DETECTOR STAGES,WE
COMMENCE BY REMOVING THE POWER TUBE FROM ITS

SOCKET AND THEN INSERT ONE OF THE CONTACT PINS
OF A PAIR OF HEADPHONES INTO THE FILAMENT HOLE
OF THE TUBE SOCKET AND THE OTHER PHONE PIN IS

INSERTED IN THE GRID HOLE OF THE TUBE SOCKET,
AS SHOWN IN FIG. 5. IF THE SIGNALS COME IN

QUITE STRONG THROUGH THE PHONES, THE TEST IN-
DICATES THAT EITHER THE SPEAKER OR ELSE THE
COUPLING BETWEEN THE SPEAKER AND POWER STAGE IS
DEFECTIVE.

THIS TEST, YOU WILL NOTE IN BOTH FIGS. 3
AND 4 OF THIS LESSON, WILL SERVE TO CONNECT THE
PHONES ACROSS THE SECONDARY WINDING oF THE POW
ER STAGE INPUT TRANSFORMER, OR IN THE CASE OF THE
WILL CONNECT THE PHONES ACROSS HALF THE SECONDARY
ER.

FIG. 6

;re5eng at a 'CIY"Sockeb.
PUSH-PULL AMPLIFIER, IT
OF THE INPUT TRANSFORM

IF THIS TEST GIVES A VERY WEAK, OR NO SIGNAL RESPONSE AT ALL, THEN
THE POWER TUBE IS REPLACED AND THE TUBE OF THE PRECEDING AUDIO STAGE IS
REMOVED. IF THIS AUDIO TUBE IS OF THE THREE -ELEMENT TYPE, THEN ONE PHONE
TIP IS 11.CE7.7LC IN THE ARID HOLE OF THE SOCKET AND THE OTHER IN THE FIL-
AMENT HOLE OF THE SOCKET. I F, HOWEVER, THE TUBE BE OF THE HEATER TNPE,
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TH. ONE PHONE TIP IS INSERTED IN THE GRID HOLE OF THE SOCKET AND THE

OTHER IN THE CATHODE HOLE, AS ILLUSTRATED IN FIG. 6. EITHER OF THESE CON
NECTIONS WILL CONNECT THE PHONES ACROSS THE SECONCARY WINDING OF

THE PRECEDING A.F. TRANSFORMER, DEPENDING UPON WHETHER THE SOCKET 18 OF

THE 4 OR 5 HOLE TYPE.

CA
PR

I8

TH
AT

A.

WH

CEDING IT. IN THIS WAY, WE WORK
A.F. TUBE SOCKET IS REACHED.
IF NO RESULTS ARE OBTAINED

THIS POINT AND CONSIDERING OUR
 AND R.F. TESTS TOGETHER,
CH WE HAVE 80 FAR MADE,WEKNOW

THAT THE TROUBLE MUST EITHER SE

IN THE DETECTOR ITSELF, THE R.F.
TRANSFORMER PRECEDING THE DETEC-
TOR, OR ELSE IN THE kJ...COUPLING

THEUNIT IN THE OUTPUT SIDE OF
DETECTOR TUBE.

RA

IN

Ft

TH

RE

ALTHOUGH THIS PROCESS SOUNDS
HER DRAWN OUT,WHEN EXPLAINED
DETAILED FORM, YET YOU WILL
D THAT IN ACTUAL PRACTICE,

SIMPLE TESTS ARE QUICKLY
K AND A
DILY BE

ON E HAVING
TI N OF THE
6 T OF THE

STRONG SIGNALS PRODUCED IN THE PHONES WITH TH18 CCNNECTION, INDI-

ES THAT THE TROUBLE IS IN THE OUTPUT SIDE OF THIS A.F. TUBE AND NOT

OUR WAY TOWARDS THE DETECTOR UNTIL THE

FIG. 7
Testing a Filament Circuit

With a Volt`tneer-.
DEFECTIVE STAGE CAN
SINGLED OUT FROM THOSE, WHICH ARE IN PROPER WORKING ORDER.

DETERMINED THE TROUBLED STAGE, ONLY A RELATIVELY SMALL FOR=

RECEIVER'S COMBINED CIRCUITS REMAIN TO BE SEARCHED FOR THE

TROUBLE AND THIS OFFERS A GREAT SAVING. IN TIME.

TESTING IN THE FILAMENT CIRCUIT WITH A VOLTMETER

HAVING MADE THESE PRELIMINARY STAGE TESTS, LET US NOW SEE HOW WE

E'.

WI L HRUNDOWN" CIRCUIT TROUBLE, AFTER HAVING A GENERAL IDEA OF WHERE TO
LO K FOR IT. THE FIRST METHOD, WHICH WE SHALL USE IS THE ORDINARY VOLT..

M ER TEST.

IN FIG 7, WE HAVE A SIMPLE FILAMENT CIRCUIT FOR A BATTERY OPERATED
TUBE AND WE FIND THAT WHEN THE FILAMENT SWITCH IS CLOSED, THE TUBE DOES

NOT LIGHT UP. OUR FIRST CHECK IS TO TRY ANOTHER TUBE OF THE SAME TYPE IN
THIS SOCKET AND FINDING THAT THIS TOO FAILS TO LIGHT -UP, WE ARE CONVINCED
T T SOMETHING 18 RADICALLY WRONG IN THE FILAMENT CIRCUIT AHD NOT IN THEPI

THSE

THE NEXT THING IS TO LOCATE THE CAUSE OF THE TROUBLE AND WE COMMENCE
BY TESTING ACROSS THE FILAMENT TERMINALS OF THE TUBE WITH A D.C. VOLT -

ER OF THE PROPER RANGE AS SHOWN AT POSITION #I. WE WILL ASSUME THAT

VOLTMETER DOES NOT REGISTER ANYTHING HERE, SHOWING US THAT THE

UP'E IS CLOSER TO THE SOURCE OF THE FILAMENT SUPPLY. THIS BEING THE

C E, IT IS EASIER TO START AT THE SOURCE OR BATTERY AND TO GRADUALLY
TOWARDS THE TUBE AS THE SUCCESSIVE TESTS ARE MADE BUT BE SURE THAT

T E TUBE IS IN THE SOCKET AND THAT THE SWITCH IS TURNED ON WHILE MAKING

THESE TESTS.
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NOW THEN, CONNECT YOUR VOLTMETER ACROSS THE BATTERY TERMINALS AS
SHOWN AT POSITION #2 AND WE FIND THAT HERE THE VOLTMETER READS FULL
BATTERY VOLTAGE. THIS MEANS THAT THE BATTERY IS O.K. SO WE MAKE OUR
FOLLOWING VOLTMETER TEST AT POSITION #3, WHERE THE METER IS CONNECTEDA...
CROSS THE SWITCH TERMINALS. WITH THE SWITCHTURNEDON, AND IN GOOD COn
DITION, IT WILL OFFER PRACTICALLY NO RESISTANCE TO THE FILAMENT CURRENT
AND THEREFORE, NO VOLTMETER READING SHOULD BE OBTAINED HERE.

FINDING THIS TO BE THE CASE, WE CONTINUE OUR TEST BY NEXT CONNECT
ING OUR VOLTMETER ACROSS THE TERMINALS OF THE FILAMENT RESISTOR AS
SHOWN AT POSITION 44. HERE LET US SAY THAT THE METER READS BATTERY VOL,
TAGE. THIS WOULD INDICATE THAT THE RESISTOR IS OPEN CIRCUITED AND THE
DIAGRAM IN FIG. 8 WILL SHOW YOU CLEARLY JUST WHY AN OPEN RESISTOR WILL
PRODUCE A VOLTMETER READING EQUIVALENT TO BATTERY VOLTAGE.

NOTICE IN FIG. 8 THAT ON ACCOUNT OF THE OPEN RESISTOR, CONDITIONS
ARE SUCH THAT THE VOLTMETER
IS ACTUALLY CONNECTED A-
CROSS THE TWO BATTERY TER-
M INALS WILTH ONLY THE TUBE
AND SWITCH IN SERIES WITH
THE CIRCUIT.

FIG.
Test Obained at Olcen

OF 5 VOLTS FILAMENT VOLTAGE, WHILE A 6 VOLT
WOULD

TO REMEDY THE CONDI-
TION JUST FOUND, WE WOULD
REPLACE THE OPEN RESISTOR
WITH A NEW ONE OF THE SAME
RATING.

WITH THE CIRCUIT OF
FIG. 7 AND 8 IN PERFECT
CONDITION ANO WITH A TUBE
USED, HAVING A RATING OF

BATTERY IS BEING USED, WE
FIND THAT THE VOLTMETER READING ACROSS THE FILAMENT TERMINALS OF

THE TUBE WOULD BE 6 VOLTS. THE NORMAL VOLTMETER READING ACROSS THE FIL-
AMENT RESISTOR IN THIS CASE WOULD BE I VOLT, WHICH WOULD ACCOUNT FOR THE
I VOLT DROP FURNISHED BY THE RESISTOR. WHEN TESTING, ONE MUST TAKE THESE
DIFFERENT CONDITIONS INTO CONSIDERATION.

THE METER USED FOR THE TESTS JUST DESCRIBED SHOULD HAVE A MAXIMUM
SCALE READING ABOVE 6 VOLTS BUT YET NOT HIGH ENOUGH, 80 THAT 6 VOLTS CAN
HARDLY BE READ. WE WOULD OF COURSE USE A D.C. VOLTMETER IN THIS 04.C.CIR
CUIT AND IF UPON TEST, WE FIND THAT THE NEEDLE MOVES ACROSS THE SCALE IN
THE WRONG DIRECTION, ALL THAT MUST BE DONE IS TO REVERSE THE TEST CON-
NECTIONS. TO TEST AN A.C. FILAMENT CIRCUIT, WE WOULD FOLLOW THE SAME
SYSTEM AS JUST ESCRIBED, ONLY THAT AN A.C. VOLTMETER OF THE PROPER
SCALE CALIBRATION WOULD BE USED. OTHERWISE, THE TESTS ARE MADE EXACTLY
ALIKE AND BE SURE TO HAVE THE RADIO SWITCH TURNED ON WHEN MAKING TESTS
OF THIS KIND.

CHECKING A PLATE CIRCUIT WITH A VOLTMETER

NOW IN FIG. 9, YOU WILL OBSERVE A SIMPLE PLATE CIRCUIT OF AN A.C.
RECEIVER, 80 LET US SEE HOW WE COULD TEST THIS CIRCUIT WITH A VOLTMETER.
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T OF ALL, TAKE NOTE THAT A D.C. VOLTMETER 16 USED AND THAT ITS RANGE
SUFFICIENTLY GREAT FOR THE HIGH "B" VOLTAGES BEING USED. FURTHERMORE,

8 VOLTMETER SHOULD NAVE A HIGH INTERNAL RESISTANCE.

To MAKE A PRACTICAL PROBLEM OF THE CIRCUIT ILLUSTRATED IN Flo.9,

WILL ASSUME THAT WE HAVE 80 FAR TRACED THE TROUBLE SUFFICIENTLY TO

THE PLATE CIRCUIT HERE SHOWN. THE VOLTMETERW THAT IT 18 SOMEWHERES IN
NECTION AT POSITION 44

ULD GIVE US THE ACTUAL
VOLTAGC,WHICH 18 APP -

D TO THIS TUBE BUT WE WILL
UME THAT THE VOLTMETER AT
DOES NOT READ ANYTHING.
OTHER WORDS, THIS SHOWS
THAT THE PLATE OR OBS

LTAGE 18 NOT GETTING UP TO
E TUBE FROM THE VOLTAGE DI
ER OR "B" SUPPLY.

KNOWING THIS,OUR NEXT
EP 18 TO CHECK OUR VOLTAGE
THE "IP OUTPUT FOR THIS
IOULAR PLATE CIRCUIT AND

H THE VOLTMETER CONNECTED
88 THE PROPER "B"+ TER-
AL AND B- (GROUND IN THIS
E) WE FIND THAT HERE THE

LTAGE 18 CORRECT. THIS METER

Filament>,
Tram sf:

Grounded return cirwit

Voltmeter Tasks
F I G 9

Piae Circui&

CONNECTION 18 ILLUSTRATED AT #2 IN FIG. 9.

SO FAR, WE HAVE FOUND THAT THE PLATE VOLTAGE 18 PRESENT AT THE "B"

PPLY OR DIVIDER BUT IS NOT GETTING UP TO THE PLATE OF THE TUBE, 80 ITIS
MORE THAN NATURAL THAT WE ARE. LOSING IT SOMEWHERE ALONG THE LINE SE..

EEN THESE TWO POINTS. THEREFORE, WE GRADUALLY WORK OJR WAY FROM THE VOL
GE DIVIDER UP TO THE TUBE SOCKET IN QUESTION, TESTING AT EACH UNIT AS

GO ALONG.

IN FIG. 9, OUR FIRST CHECKING POINT ALONG THE LINE WILL BE THE A.F.
TRANSFORMER TERMINAL LABELED B4..
MAKING OUR VOLTMETER CONNECTIONS
AS SHOWN AT POSITION #3, WE WILL
ASSUME THAT HERE AGAIN FULL "B"

VOLTAGE 18 REGESTERED (NOTE THAT

THE VOLTMETER 18 AT THIS TIME
STILL CONNECTED ACROSS THE 8 -41 -

AND B- TERMINALS BECAUSE THE B-

LINE 18 GROUNDED TO THE METAL

CHASSIS.) FULL VOLTAGE AT THIS
POINT INDICATES THAT THE CIRCUIT
FROM THE "B" SUPPLY TO THIS POINT
18 O.K.

G i P

Filament

Voltmeter

G.10
Voltmeter Test In Plate Circuit

Without around Return System.

Fl

RAVING OBTAINED A SAT18..

FACTORY TEST HERE, WE NEXT MOVE
TO THE PLATE TERMINAL OF THE
TRANSFORMER (P), MAKING OUR ME-
TER CONNECTIONS AS SHOWN AT POS..
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ITION #44, HERE LET US SAY THAT THE VOLTMETER GIVES US NO READING. Now
SINCE A SATISFACTORY READING IS OBTAINED AT POSITION #3 AND NONE AT #4,

THE TEST SHOWS THAT THE PRIMARY WINDING OF THIS A.F. TRANSFORMER Is OPEN
CIRCUITED AND FOR THIS REASON, THE "B" VOLTAGE'CANNOT BE IMPRESSED UPON
THE PLATE OF THE TUBE. THE REMEDY, IN THIS CASE IS TO REPLACE THE DEFEC-
TIVE TRANSFORMER WITH A GOOD ONE.

TURN
IN CASE THE PLATE CIRCUIT IN QUESTION DOES NOT EMPLOY A GROUND RE...

SYSTEM, SUCH AS THE BATTERY CIRCUIT IN PIO, JO, THEN THE SAME METER
CONNECTIONS AS DESCRIBED IN RELATION TO

PIG, 9 ARE MADE AS ILLUSTRATED IN FIG. 10.

THE ONLY DIFFERENCE BETWEEN THE PLATE CIR-
CUITS OF THESE TWO ILLUSTRATIONS IS THAT
ONE USES A WIRE RETURN PATH FOR THE "B"

SUPPLY, WHEREAS THE OTHER USES THE METAL
CHASSIS FOR THIS PURPOSE, CONSEQUENTLY, IN

FIG. IC, WE CONNECT THE NEGATIVE SIDE OF
THE VOLTMETER TO THE MINUS "B" TERMINAL,
WHILE THE POSITIVE SIDE OF THE METER 18 IN
TURN MOVED TO THE DIFFERENT POSITIONS IN-
DICATED.

FIG. 11

Checking Bias 1/olage at
Tube in D.C. Set-.

TO FASCILITATE MATTERS OF THIS NATURE
IN ACTUAL PRACTICE, IT IS ADVISABLE TO
LEAVE THE NEGATIVE METER TEST LEAD FASTENED
TO THE NEGATIVE SIDE OF THE CIRCUIT BEING

CHECKED, BY MEANS WHILE THE POSITIVE TEST LEAD IS PRO-
VIDED WITH THE CUSTOMARY SHARPENED TEST POINT.

ALSO REMEMBER THAT WHEN CHECKING THE PLATE VOLTAGE AT A TUBE IN

A D.C. RECEIVER CIRCUIT, THE POSITIVE SIDE OF THE METER IS CONNECTED TO
THE NEGATIVE METER TERMINAL ISTHE PLATE TERMINAL OF THE TUBE SOCKET AND

CONNECTED TO THE NEGATIVE FILAMENT
TERMINAL, THIS CONNECTION GIVER THE
TRUE AND EFFECTIVE PLATE VOLTAGE AT
THE TUBE.

TO CHECK THE SCREEN GRIDVOL-
TAGE AT ANY SOCKET, CONNECT THE (+)
TERMINAL OF THE D.C. VOLTMETER TER-
MINAL TO THE SCREEN GRID TERMINAL OF
THE TUBE AND THE (-) TERMINAL OFTHE
METER TO THE CATHODE TERMINAL OFTHE
TUBE SOCKET, TO THE NEGATIVE FILA-
MENT TERMINAL IN THE CASE OF BATTERY
OPERATED RECEIVERS, OR TO THE CENTER
TAP OF THE FILAMENT TRANSFORMER WIND
ING IN THE CASE aF FILAMENT TYPE
A.C. TUBES.

CHECKING A GRID CIRCUIT
WITH A VOLTMETER

Checking Bias Voltage at.
Tube A.C. Set.

SO FAR, WE HAVE SEARCHED FOR OPENS BOTH IN THE FILAMENT AND PLATE
glIRCUITS WITH THE AID OF A VOLTMETER,A8 WELL AS TO CHECK OUR VOLTAGES AT
THESE POINTS, SO LET US NEXT SEE HOW WE WOULD CHECK FOR THE GRID BIAS VOL
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.I.AGE OF A TUBE. REFERRING TO FIG. II, YOU WILL SEE THE METER CONNECTION
FOR CHECKING THE BIAS VOLTAGE IN THE TUBE CIRCUIT, IN WHICH THE VOLTAGES
ASRE FURNISHED BY BATTERIES.

NOTICE THAT THE VOLTMETER IS CONNECTED ACROSS THE GRID AND NEGATIVE
(LAMENT TERMINAL OF THE TUBE SOCKET. THE METER READING SHOULD BE THAT
QUIRED FOR THE TYPE OF TUBE IN USE AND IN PREVIOUS LESSONS ON RECEIVER
BEST YOU WERE GIVEN THE REQUIRED "C" VOLTAGES FOR THE POPULAR TUBES OF
TH THE A.C. AND D.C. TYPES.

SHOULD NO "CI' VOLTAGE BE AVAIL
ABLE AT THE TUBE SOCKET UPONIMAKINQ

IS TEST, THEN CHECK AT THE "C"
BATTERY TERMINALS AND GRADUALLY

FE

RK YOUR WAY ALONG THE "C"CIRCUIT
WARDS THE TUBE, JUST ASDESCRIBED
LATIVE TO THE "B" CIRCUIT AND

THE FIRST POINT OF NO READING WILL
TELL YOU WHERE THE TROUBLE IS, AS
FAR AS OPEN CIRCUITS ARE CONCERNED.

THE METHOD OF MAKING THIS BIAS
LTAGE CHECK, WHEN A -26 A.C.TUBE

IS USED,IS ILLUSTRATED IN F1G12.
ERE THE BIAS VOLTAGE IS OBTAINED
Y MEANS OF THE RESISTOR,WHICH IS

ONNECTEO TO THE CENTER TAP OF THE
UBE'S FILAMENT WINDING AND WHOSE

Voltrnzter

'W14.01 - Grid C 7-7ah Term.

A. F.

Trans  .)

G

''Secondary
TerrnirlB 15

Bias resistor
and condenser

plate
'Term. B+
Filament Term.

(Filament
Transg

FtG.13
Checkiiv Bias Vo/iaqe

Circuth UsLig -27 Tube -

THER END IS GROUNDED. IN THIS CASE,WE CONNECT ONE TEST LEAD TO THE

RID TERMINAL OF THE SOCKET, WHEREAS THE OTHER TEST POINT IS CONNECTED
0 THE CENTER TAP OF THE FILAMENT TRANSFORMER WINDING.. THIS LATTER POINT,
OU WILL REMEMBER AS BEING THE ELECTRICAL CENTER OR "ZERO" POINT OF THE
FILAMENT.

IN CASE A HUM ADJUSTER SHOULD BE CONNECTED ACROSS THIS FILAMENT
INE, WITH THE CENTER POINT OF THE RESISTOR GROUNDED,THEN WE WOULD CONN
CT ONE SIDE OF THE VOLTMETER TO THE GRID TERMINAL OF THE TUBE SOCKET

D THE OTHER BIDE TO THE CENTER OF THE HUM RESISTOR, BUT TO THE UN-

ROUNDED END OF THE BIAS RESISTOR. THE VOLTAGE CHECK MADE IN THIS WAY

ILL BE ACCURATE BECAUSE THE BIAS IS BEING MEASURED BETWEEN THE GRID AND
EUTRAL POINT OF THE A.C. FiLAmENT

FIG. 13 SHOWS YOU HOW THE BIAS VOLTAGE IS MEASURED AT A HEATER TYPE
UBE, THE -27 IN THIS CASE. NOTICE THAT HERE ONE END OF THE VOLTMETERIS

1:

NNECTED TO THE GRID TERMINAL OF THE TUBE SOCKET AND THE OTHER METER

NNECTION IS MADE AT THE CATHODE TERMINAL OF THE TUBE SOCKET. ALSO BEAR
N MIND THAT THE GRID BIAS VOLTAGE MUST BE NEGATIVE AND NOT POSITIVE.IN
THER WORDS, THE GRID MUST BE MORE NEGATIVE THAN THE ELECTRON EMITTER
CATHODE OR FILAMENT).

WHEN SEARCHING FOR AN OPEN IN THE BIAS VOLTAGE CIRCUIT IN AN A.C.

ECEIVER, DISCONNECT THE VOLTMETER FROM THE TUBE SOCKET1S GRID TERMINAL
ONLY, LEAVING THE OTHER VOLTMETER LEAD IN ITS FORMER POSITION. Now
OUCH THE FREE LEAD OF THE VOLTMETER TO THE GRID TERMINAL OF THE PRECED
NG TRANSFORMER, THEN TO THE -F TRANSFORMER TERMINAL ETC.,GRADUALLYWO9d,
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ING AWAY FROM THE TUBE WITH THIS TEST LEAD. BETWEEN THE POINTS OF FULL
BIAS VOLTAGE READING AND NO READING WILL BE FOUND THE OPEN.

SHORTS AND GROUNDS

SO FAR, WE HAVE LOCATED OPEN CIRCUITS BUT HAVE NOT AS YET OONCERNED
OURSELVES WITH SHORT CIRCUITS AND GROUNDS. THIS THEN, IS GOING TO BE OUR
NEXT JOB.

NOW AN ACCIDENTAL GROUND, OPEN'OR SHORT WILL ALL PREVENT THESINOOKE
IN WHICH THEY EXIST, FROM OPERATING PROPERLY. THE OPEN ACTS AS THOUGH
THE CIRCUIT WERE BEING INTERRUPTED, THE SAME AS THOUGH A SWITCH WERE OP-
ENED AND NO CURRENT IS THEREFORE BEING DRAWN FROM THE SOURCE OF POWER.
THE SHORT AND GROUND, HOWEVER, OFFER AN ELECTRIC PATH OTHER THAN THAT OR
IGINALLY INTENDED FOR THE CIRCUIT AND FIG. 14 WILL NO DOUBT SERVE TO
CLEAR THIS UP IN YOUR MIND.

LOCATING A SHORT

FIG. 14

Locating a S'hor't' Cb-cuib.

THIS BEING THE CASE IN FIG. 14, IT IS OBVIOUS THAT THE FILAMENT CUR
RENT FROM THE BATTERY HAS ITS CHOICE OF FLOWING EITHER THROUGH THE
TUBE'S FILAMENT OR ELSE THROUGH THE POINT OF SHORTING IN THE LINE WIRES.
THE FILAMENT, HOWEVER, OFFERS CONSIDERABLE RESISTANCE OR OPPOSITION TO
THE FLOW OF CURRENT, WHEREAS THE SHORT OFFERS PRACTICALLY NONE. THE RE
SULT IS, THAT THE CURRENT FLOWS THROUGH THE PATH OF LEAST RESISTANCE,
WHICH IN THIS CASE HAPPENS TO BE THROUGH THE SHORT AND THE TUBE'S FIL-
AMENT IS DEPRIVED OF ITS CURRENT ALTOGETHER AND THEREFORE CANNOT
"LIGHT*"

IN FIG. 14, WE ARE REPRESENTING
A FILAMENT CIRCUIT°FOR A SINGLE TUBE
AND AT THE POINT LABELED "SHORT CIRCUIT
THE TWO FILAMENT WIRES HAVE ACCIDENT-
ALLY COME IN CONTACT WITH EACHOTHER.IT
MUST BE UNDERSTOOD AT THIS POINT THAT
TWO THOROUGHLY INSULATED WIRES, WHEN
BROUGHT INTO CONTACT WITH EACHOTHER,
WILL NOT PRODUCE A SHORT BECAUSE THE
INSULATION WILL SERVE_ TO KEEP THE TWO

COPPER WIRES FROM TOUCHING EACHOTHER.
SHOULD, HOWEVER, THE INSULATION BEOOME
OHAFED OR SCRAPED OFF THESE WIRES, SO
THAT THE COPPER STRANDS MAKE CONTACT
WITH EACHOTHER, THEN WE HAVE A DIRECT
ELECTRICAL CONNECTION BETWEEN THE TWO
SIDES OF THE CIRCUIT AT THIS POINT'S°
THAT CURRENT CAN FLOW THROUGH THIS

CONTACT.

FURTHERMORE, DUE TO THE LOW RESISTANCE OF THIS SHORT, A HEAVY CURR
ENT WILL BE DRAWN WHICH WILL CAUSE THIS CIRCUIT TO BECOME OVERLOADED
AND THEREFORE HEAT UP. THIS WILL GENERALLY PRODUCE AN ODOR FROM BURNING
INSULATION AND IF A BATTERY IS FURNISHING THE CURRENT,THEN IT WILL BE-
COME DISCHARGED IN A SHORT TIME.

IF THIS POINT OF SHORTING CANNOT BE SEEN OFF -HAND, WE CANLOCATE IT
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Q ITE EASILY BY OPEN CIRCUITING THE LINE AT THE SOURCE OF THE CURRENTAND
I SERTING A VOLTMETER IN SERIES WITH THE LINE, AS SHOWN IN FIG. 14. THIS
VOLTMETER SHOULD BE CAPABLE OF READING FULL FILAMENT VOLTAGE AND DUE TO

8 HIGH INTERNAL RESISTANCE, IT WILL REDUCE THE FLOW OF THIS EXCESSIVE
FILAMENT CURRENT ENOUGH SO THAT THE SHORTED CIRCUIT CAN NO LONGER BECOME
HOT, WHEN WE TURN ON THE SWITCH.

THE VOLTMETER, A8 CONNECTED TO THE CIRCUIT IN F10. 14, WILL GIVE A

 FINITE READING, WHOSE AMOUNT WILL DEPEND UPON THE RESISTANCE OF THE CIR
C IT. NOW TO LOCATE THIS SHORT, WE OPEN ONE PORTION OF THE FILAMENT CIR-.
C IT AT A TIME, WORKING OUR WAY FROM THE VOLTMETER TOWARDS THE TUBE. FOR
AMPLE, WE WOULD START BY DISCONNECTING THE CIRCUIT AT POINT "A" OF THE

8 ITCH. THIS OPENING OF THE CIRCUIT WOULD CAUSE THE VOLTMETER NEEDLE TO
O P TO A ZERO READING, SHOWING US THAT THE SHORT IS STILL FARTHER UP THE
L NE.

WE NOW RECONNECT CONNECTION
THE VOLTMETER NEEDLE WILL
AGAIN DROP TO ZERO THE SAME
AS BEFORE, 80 WE RECONNECT
1. IS POINT AND CONTINUE
T IS ROUTINE IN THE SAME
W Y AT POINTS "C" AND "D"

O THE RHEOSTAT. ANY OF
TI ESE POINTS, WHEN DISCONN
ETED, WILL CAUSE THE VOLT
METER NEEDLE TO DROP TO
Z RO AND HAVING COMPLETED
O R TEST AT "0", WE RE-

NNECT THIS POINT AND THEN
O SCONNECT POINT "E" ATTHE
T BE SOCKET. UPON DOING
THIS, WE WILL FIND THAT THE
VOLTMETER DOES NOT DROP TO

"A" AND OPEN THE LINE AT

4cciden6a/

UBII.

FIG. I5

VOUnd /17 relate

THIS DONE,

IRO BUT REMAINS AT ITS FORMER READING AND THIS INDICATES THAT THE VOLT
TER CIRCUIT IS COMPLETED THROUGH THE SHORT, EVEN THOUGH "Eu BE DISCONN

ECTED.

THE RULE THEN, FOR LOCATING SUCH A SHORT IS THAT THE SHORT IS LOCA-
TED BETWEEN THE FIRST PLACE AT WHICH THE METER CONTINUES TO READ VOLTAGE
A D THE LAST PLACE AT WHICH THE METER DROPPED BACK TO ZERO. IN OTHER
WRDS, IN THE CASE ILLUSTRATED IN FIG. 14, THE SHORT IS SOMEWHERES BE-
T EEN POINTS "D" AND "E".

THIS PORTION OF THE CIRCUIT CAN THEN BE CAREFULLY INSPECTED UNTIL
T E EXACT POINT OF SHORTING IS LOCATED. THE WIRES CAN THEN BE SEPARATED

M EACHOTHER AND EACH OF THEM CAREFULLY INSULATED AT THIS POINT WITH
 ICTION TAPE, OR ELSE THE LINES CAN BE REPLACED WITH NEW WIRE, IF THIS
8 OULD BE FOUND NECESSARY.

A SHORT IN THE PLATE CIRCUIT ETC. CAN BE LOCATED BY MEANS OF THIS
8 E SYSTEM OF TESTING, ONLY THAT ONE MUST BE CAREFUL TO USE A VOLTMETER

ALE SU I TABLE FOR THE VOLTAGE NORMALLY HANDLED BY THE C I RCU IT IN QUESTION.

LOCATING A GROUND
To SHOW YOU HOW AN ACCIDENTAL GROUND WILL ACT, WE ARE USING FIQ.I5,
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WHICH ILLUSTRATES AN ACCIDENTALLY GROUNDED PLATE CIRCUIT. THE CIRCUIT
WHEN IN OPERATING CONDITION, HAS THE B-# OF THE VOLTAGE DIVIDER CONNECTED
TO THE B -t -TERMINAL OF THE TRANSFORMER. THE "PP (PLATE) TERMINAL OF THE
TRANSFORMER WAS ORIGINALLY DIRECTLY CONNECTED TO THE PLATE TERMINAL OF
THE TUBE SOCKET BY MEANS OF AN INSULATED WIRE. THE PLATE CURRENT, AFTER
HAVING PASSED THROUGH THE TUBE, WOULD FLOW FROM THE CATHODE THROUGH THE
BIAS RESISTOR AND BY WAY OF THE METAL CHASSIS (ROUND) BACK TO THE GROUND
ED B- TERMINAL OF THE "8" POWER UNIT.

SHOULD THE PLATE CIRCUIT BECOME ACCIDENTALY GROUNDED AT THE POINT I!
DICATED IN PIG. 15 BECAUSE OF THE INSULATION BEING SCRAPED OFF THE CONNED
TING WIRE, THEN THE PLATE CURRENT WOULD RETURN DIRECTLY FROM THE TRANS-
FORMER BACK TO THE POWER UNIT BY WAY OF THE METAL CHASSIS, WITHOUT EVER
REACHING THE TUBE. NATURALLY, THE TUBE WOULD BE INOPERATIVE.

To LOCATE THE GROUND, DISCONNECT THE PLATE CIRCUIT FROM THE CORRECT
Si -TERMINAL OF THE VOLTAGE DIVIDER AND CONNECT A VOLTMETER, OF THE PROPER
CALIBRATION, IN SERIES WITH THE PLATE CIRCUIT AS SHOWN IN FIG. 15. THEN
PROCEED BY DISCONNECTING THE CIRCUIT AT THE S}TERMINAL OF THE TRANS-
FORM ER AND NOTE THE ACTION OF THE METER. IN THIS CASE'. THE NEEDLE
DROP TO A ZERO READING. RECONNECT THIS POINT, AND THE METER WILL AGAIN
READ US" VOLTAGE BUT IT WILL ONCE MORE DROP TO ZERO WHEN INTERRUPTING'fHE
CIRCUIT AT THE IT" TERMINAL OF THE TRANSFORMER.

DISCONNECTING THE CIRCUIT AT THE PLATE TERMINAL OF THE TUBE SOCKET
HAS NO EFFECT UPON THE METER AND IT CONTINUES TO READ "B" VOLTAGE, THERE
BY INDICATING THAT THE GROUND EXISTS SOMEWHERES BETWEEN THE LAST TWO
POINTS CHECKED, OR BETWEEN THE PLATE TERMINAL OF THE TUBE SOCKET ANDTRAr,
SFORMER IN THIS PARTICULAR CASE.

THE ACCIDENTAL GROUND ACTS THE SAME AS A SHORT, ONLY THAT THE GROUND
MEANS ELECTRICAL CONTACT BETWEEN A WIRE AND THE METAL CHASSI8,WHICH ACTS
AS THE OTHER RICE OF THE CIRCUIT, WHEREAS A SHORT MEANS AN ELECTRICAL CON
TACT BETWEEN TWO WIRES, BOTH OF WHICH SERVE A8 A SIDE OF THE SAME CIR-
CUIT. DON'T BY ANY MEANS BECOME CONFUSED BETWEEN THE ACCIDENTAL GROUND
AND THE GROUNDING METHODS, WHICH ARE INTENTIONALLY USED ON RECEIVERS.

F16.1
J,fcasut-ing filament and PlaLe Current.

To REPAIR A GROUND
THE DEFECTIVE WIRE CAN BE
TAPED OR ELSE REPLACED
WITH A NEW ONE. AT ANY RATE
THE WIRE MUST BE REMOVED
FROM ANY FURTHER ELECTRICAL
CONTACT WITH THE METAL
CHASSIS.

QUITE OFTEN, YOU WILL
FIND "8" CIRCUITS TO BECOME
GROUNDED DUE TO THE SHORT
CIRCUITING OF BY-PASS CON-
CEN8ER8, WHICH ARE CONNEC-
TED BETWEEN THE "SUCIRCUIT
AND GROUND. SUCH BROKEN
DOWN CONDENSERS CAN BE

READILY LOCATED BY APPLYING
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THE SAME SERIES OF TESTS AS ALREADY DESCRIBED RELATIVE TO Flo.15. HAVING
US LOCATED THE POINT OF GROUNDING, THE SUSPECTED CONDENSER CAN BE DIS..
NNECTED FROM THE CIRCUIT AND THEN CHECKED BY MEANS OF THE VOLTMETER.
TTERY TYPE CONTINUITY TESTER AS ALREADY DESCRIBED IN YOUR PREVIOUS LES-

PAGE 13

N.

MEASURING PLATE AND FILAMENT CURRENTS

HAVING FAMILIARIZED YOURSELF WITH VARIOUS USES OF VOLTMETERS,YOU ARE
W READY TO MEASURE THE FILAMENT AND PLATE CURRENTS,WHICH ARE DRAWN BY

TUBES. THE METER CONNECTIONS FOR DETERMINING THESE CURRENTS ARE SHOWN IN
Fo. 16.

il

HERE YOU WILL SEE HOW THE PLATE CIRCUIT IS TEMPORARILY DISCONNECTED,
THAT A MILLIAMMETER CAN BE CONNECTED IN SERIES WITH THE PLATE CIRCUIT.
L PLATL CURRENT FOR THIS TUBE MUST THEREFORE FLOW THROUGH THE MILLIA....

ETER AND BE REGISTERED BY IT.

THIS MILLIAMMETER DOES NOT NECESSARILY HAVE TO BE CONNECTED AT THE
PARTICULAR POINT SHOWN IN FIG. 16 BUT MAY BE CONNECTED IN THE LINE BE-
TWEEN THE PLATE TERMINAL OF THE TUBE SOCKET AND THE PLATE TERMINAL OF
THE TRANSFORMER. THE IMPORTANT THING IS TO CONNECT IT IN SERIES WITH THE
OLATE CIRCUIT.

IN FIG, 16, YOU ARE ALSO SHOWN HOW AN AMMETER IS CONNECTED IN THE
(LAMENT CIRCUIT, 80 AS TO MEASURE THE CURRENT DRAWN BY THE FILAMENT OF
E TUBE, HERE AGAIN, THE CIRCUIT MUST BE OPENED IN ORDER TO MAKE THE
TER CONNECTIONS aur EITHER SIDE OF THE FILAMENT CIRCUIT CAN BE USED BE
USE THE SAME FILAMENT CURRENT FLOWS THROUGH ALL PARTS OF THE FILAMENT

CIRCUIT.

AGAIN WE WANT TO REMIND YOU THAT IF.YOUR METER READS BACKWARDS (GOES
OFF THE SCALE ON THE ZERO END) THEN IT JUST MEANS THAT YOU HAVE THE

 CONNECTIONS REVERSED. A REVERSAL OF YOUR CONNECTIONS WILL THEN ENABLE
UR METER TO READ IN THE CORRECT DIRECTION. THIS HOLDS GOOD IN ALL D.C.
IRCUITS BUT IN A.C. CIRCUITS, YOU DON'T HAVE TO WORRY ABOUT POLARITY
EN MAKING METER TESTS; FOR THE METER READS CORRECTLY WITH EITHER OF
E TWO POSSIBLE POLARITY CONNECTIONS.

INDICATIONS OF METER READINGS

UP TO THIS POINT, WE HAVE CENTERED OUR TESTING OPERATIONS UPON THE
E OF METERS, BOTH FOR CHECKING VALUES, AS WELL AS TO RUN DOWN CIRCUIT

TROUBLES. THE NEXT THING THEN, IS TO LEARN WHAT IMPROPER METER READINGS
AT THE TUBES ARE LIKELY TO INDICATE AND THIS WILL HELD YOU A GREAT DEAL
104 RUNNING DOWN CIRCUIT TROUBLE THAT MUCH QUICKER. THE BEST WAY TO DO
THIS, NO DOUBT, IS TO GIVE YOU THESE POSSIBLE TROUBLES IN OUTLINE FORM
AB FOLLOWS:

VOLTMETER READS ZERO WHEN CONNECTED ACROSS THE FIJOENT TERMINALS OF
THE TUBE SOCKET.

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

FILAMENT OR HEATER. VOLTAGE TOO HIGH.

I. m. HIGH LINE VOLTAGE, OR WRONG CONNECTION OF LINE VOLTAGE TAP.
2. - HEATER OR FILAMENT BURNED OUT.
3. - ONE OR MORE TUBES IN SAME CIRCUIT BURNED OUT, THEREBY

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

PLATE VOLTAGE LACKING AT ALL TUBES.

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

NO PLATE VOLTAGE ON ONE TUBE AND LOW PLATE VOLTAGE ON OTHER TUBES.

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

NO PLATE VOLTAGE ON POWER TUBES BUT PRESENT AT OTHER TUBES.

I. OPEN IN OUTPUT OR SPEAKER COUPLING UNIT.
2. OPEN IN POWER TU3E PLATE CIRCUIT.

LOW PLATE VOLTAGE ON ALL TUBES.

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

HIGH PLATE VOLTAGE.

I. HIGH LINE VOLTAGE.
2. SHORTED FILTER CHOKE.
3. - SHORT CIRCUITED RESISTOR.
4. WORN OUT TUBES PLACING INSUFFICIENT "B" LOAD UPON POWER SUPPLY.

(OPEN IN "B" CIRCUIT OF POWER STAGE WILL INCREASE THE "B" VOLT
TAGE AT TUBES IN THE OTHER STAGES.)

5. EXCESSIVE GRID BIAS RESISTANCE IN POWER STAGE.
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EXCESSIVE PLATE CURRENT.

I. EXCESSIVE PLATE VOLTAGE.
2. EXCESSIVE SCREEN GRID VOLTAGE.
3. - OPEN GRID CIRCUIT.
4. - NOT ENOUGH GRID BIAS.
5. - GASEOUS TUBE.

LOW PLATE CURRENT WITH NORMAL PLATE VOLTAGE.

J. DEFECTIVE TUBE.
2. - TOO MUCH SIAS RESISTANCE.
3. - LOW FILAMENT VOLTAGE.
4. - LOW SCREEN GRID VOLTAGE.

NO SCREEN GRID VOLTAGE.

1. SHORTED SCREEN -GRID BY-PASS CONDENSER.

2. - DEFECTIVE TUBE.
3. - DEFECTIVE RESISTOR,
4. - OPEN SCREEN GRID CIRCUIT.

NO GRID BIAS.

I.  OPEN GRID CIRCUIT.
2. - GROUNDED CATHODE.
3. GROUNDED FILAMENT.
4. - SHORTED GRID BY-PASS CONDENSER*

LOW GRID BIAS.

I. - LOW PLATE CURRENT.
2. - OLD TUBES.
3. DEFECTIVE BIAS RESISTANCE OR ONE OF INCORRECT VALUE.
4. - DEFECTIVE BIAS RESISTOR BY-PASS CONDENSER.

HIGH GRID BIAS.

I.  EXCESSIVE PLATE CURRENT.
2. - BIAS RESISTOR OF TOO HIGH VALUE
3. - DEFECTIVE BIAS RESISTOR.

YOU ARE MAKING EXCELLENT PROGRESS IN YOUR STUDIES AND EACH LESSON
IS DOING ITS PART TOWARDS QUALIFYING YOU AS A RADIO EXPERT.

F
0

THIS AND THE PRECEDING LESSON SUPPLIED YOU WITH SOME EXCEPTIONALLY
PORTANT INFORMATION CONCERNING RECEIVER TROUBLES AND TESTS. WE, THERE

RE, SUGGEST THAT YOU REVIEW THESE LESSONS WITH SPECIAL CARE SO THAT ALL
THE INFORMATION AND SUGGESTIONS OFFERED THEREIN WILL BECOME THOROUGHLY

FIXED IN YOUR MIND FOR FUTURE USE. YOU WILL SOON BE CALLED UPON TO APPLY

THIS KNOWLEDGE TO PRACTICAL PROBLEMS OUT IN THE INDUSTRY AND IT THUS BE-

COMES ESSENTIAL FOR YOU TO REMEMBER THE FACTS.

IN THE FOLLOWING LESSON, YOU ARE GOING TO STUDY ABOUT RADIO INTER -
F RENCE--How TO LOCATE IT AND HOW TO ELIMINATE IT. YOU ARE GOING TO FIND

T IS STUDY ESPECIALLY INTERESTING, AS WELL AS HIGHLY INSTRUCTIVE.
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There is no substitute for common
sense. No man can do all your think
ing for you. Your brains are better
for hard use. You can't be a fool

and handle a worthwhile job success-
fully.

I. - DESCRIBE A SIMPLE METHOD WHEREBY YOU CAN DETERMINEWHETH"
ER OR NOT AN R.F. STAGE OF A RECEIVER IS INOPERATIVE.

2. DESCRIBE A SIMPLE METHOD WHEREBY YOU CAN OETERMINEWHETH"
ER OR NOT AN A.F. STAGE OF A RECEIVER IS INOPERATIVE.

3. IF IN THE CIRCUIT OF FIG. 7 IN THIS LESSON,THE SWITCH
FAILS TO CLOSE THE CIRCUIT WHEN TURNED TO THE "ON" POSI-

TION, THEN WHAT INDICATION WILL BE OFFERED BY THE VOLT-

METER WHEN CONNECTED AT POSITION #3?

4. IF IN THE CIRCUIT OF FIG. 9 IN THIS LESSON, THE PRIMARY

WINDING OF THE A.F. TRANSFORMER IS BURNED OUT, HOW WILL

THE METER TEST INDICATE THIS FACT?

5.  HOw WILL THE GRID BIAS VOLTAGE IN THE CIRCUIT OF FIG. II

BE AFFECTED IF A CONNECTION AT ONE OF THE SECONDARYWINO"

ING TERMINALS OF THE A.F. TRANSFORMER SHOULD BECOME DIS-

CONNECTED?

6. - How WOULD YOU LOCATE AN ACCIDENTAL GROUND WITH THE AIDOF
A VOLTMETER?

7. DESCRIBE HOW YOU WOULD MEASURE THE PLATE CURRENT WHICH IS

DRAWN BY A TUBE.

8. IF THE PLATE VOLTAGE IS LACKING AT ALL TUBES,WHAT WOULD

BE THE LIKELY CAUSE FOR THIS CONDITION?

9. - IF NO SCREEN GRID VOLTAGE SHOULD BE OBTAINED AT ACERTAIN

TUBE, WHAT WOULD YOU LOOK FOR?

W." IF NO PLATE VOLTAGE IS AVAILABLE AT A RECEIVER'S POWER

TUBES BUT IS PRESENT AT ALL OF THE :.THER TUBES,THEN WHAT

WOULD YOU LOOK FOR?

PRINTED IN U.S.A.
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LESSON No. 23

 RADIO 1114TERFERENCE

IN THIS LESSON, YOU ARE GOING TO STUDY ABOUT A CONDITION,WHICH HAS
R INED MANY AN OTHERWISE ENJOYABLE PROGRAM FOR THOUSANDS OF RADIO LIST-

ERS. WE REFER TO THIS CONDITION AS RADIO INTERFERENCE AND IT MAKES IT-
S LF KNOWN BY CAUSING ALL KINDS OF CRASHING, CRACKLING, AND RASPING NOIS
ES TO BE EMITTED FROM THE LOUD SPEAKER.

THIS KIND OF RECEPTION IS ENOUGH TO GET ON ANYONE8 NERVES AND
A.C10R 10 MAN, WHO KNOWS HOW TO GET RID OF THESE NOISES, IS CERTAINLY A
001144E VISITOR TO THE HOME OF SUCH A TROUBLED OWNER. SINCE THIS TYPE
TROUBLE IS SO COMMON AND ANNOYING, YOU
SHOULD TAKE ADVANTAGE OF IT AND LEARN ALL
A UT RADIO INTERFERENCE BECAUSE IT OFF-
S YOU A LARGE FIELD OF OPPORTUNITIES IN
WHICH TO EARN A LOT OF MONEY.

THE MEANING OF "RADIO INTERFERENCE"

THE TERM "RADIO INTERFERENCE" IS

USED RATHER FREELY AND IN A BROAD WAY.
FOR EXAMPLE, WHEN TWO STATIONSARE HEARD
81 ULTANEOUSLY FROM A RECEIVER,WE SAY
TH T THEY ARE INTERFERING WITH EACHOTHER
OR THAT THE RECEIVER IS TROUBLED BY INTER
FE ENCE. THIS TYPE OF INTERFERENCE HOW...

EV R, IS DUE TO A LACK OF SELECTIVITY IN
TH RECEIVER AND IN THIS LESSON, WE ARE
NO PARTICULARLY INTERESTED IN THIS KIND
OF INTERFERENCE. AT THIS TIME, OUR INTER
E S IS MAINLY CENTERED UPON THAT TYPE OF
RE EPTION.

THE
WEL-.

OF

FIG.
'racing the Source

Of b7i-erfe ret Ce

INTERFERENCE. WHICH CAUSESNOISY

THE INTERFERENCE, WHICH WE ARE STUDYING ABOUT NOW, CAUSED BY
EaCTRICAL DISTURBANCES, ORGINATING EITHER NEAR OR AT SOME DISTANCE FROM
THE RECEIVER'S LOCATION BUT REGARDLESS OF WHERE IT COMES FROM,T)IE SET
OVIER EXPECTS THE RADIO MAN TO GET RID OF IT. THERE 19,HOWEVER,ONE TYPE
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OF INTERFERENCE OVER WHICH WE HUMANS HAVE NO CONTROL AND THESE ARE THE
ELECTRICAL DISTURBANCES, WHICH HAVE THEIR ORIGIN WITHIN THE ATMOSPHERE.
THIS ATMOSPHERIC ELECTRICITY IS GENERALLY REFERRED TO AS STATIC AND SOME
TIMES THESE STATIC CHARGES PILE UP AND SUDDENLY DISCHARGE THEMSELVES WITH
A TREMENDOUS FLASH, WHICH WE KNOW AS LIGHTNING. "STATIC" IS ONE OF NA..

TUREIS ENEMIES AGAINST PERFECT RADIO RECEPTION AND ALTHOUGH ITS EFFECTS
CAN BE REDUCED, YET IT CANNOT BE ELIMINATED ENTIRELY.

STATIC DISCHARGES CAUSE A CRASHING SOUND TO BE EMITTED FROM THE
RECEIVER AND IN SOME LOCALITIES AND AT CERTAIN SEASONS OF THE YEAR,THESE
STATIC DISTURBANCES ARE VERY BOTHERSOME. SOMETIMES, ONE WILL BE LISTEN-

ING TO A BEAUTIFUL SELECTION BEING PLAYED BY SOME FAMOUS SYMPHONY ORCHES
TRA, WHEN ALL OF A SUDDEN ANO WITHOUT ANY WARNING WHATEVER,A LOUD CRASH-
ING NOISE WILL COME OUT OF THE RECEIVER, WHICH SOUNDS AS THOUGH THE WHOLE
ROOF HAD CAVED DOWN UPON THE ORCHESTRA. THIS NOISE, HOWEVER, IS SIMPLY
DUE TO ONE OF NATURES TRICKS WITH STATIC SOMEWHERES UP IN THE ATMOSPHERE,
PROBABLY MILES AWAY FROM THE POINT WHERE YOU ARE "LIBTENI.NG-IN.8

MAN-MADE INTERFERENCE

NOT ONLY DO WE HAVE NATUREIS INTERFERENCE TO DEAL WITH BUT WE HAVE
TO FIGHT "MAN -...MADE" INTERFERENCE AS WELL. YOU SEE, ANY ELECTRICAL DIS-
CHARGE, SUCH AS A SPARK IN THE AIR, WILL SEND RA011 WAVES OUTWARD IN ALL
DIRECTIONS. FORTUNATELY, THESE EMITTED WAVES ARE SOMETIMES SO FEEBLE THAT
THEY ARE NOT RADIATED VERY FAR AND FOR THIS REASON ARE NOT VERY BOTHER-
SOME. AT OTHER TIMES, HOWEVER, SUCH A SPARK WILL RADIATE WAVES WITH SU-
FFICIENT FORCE TO CAUSE THEM TO TRAVEL FOR MILES AND MILES,THEREBY NOT
LOCALIZING THE DISTURBANCE BUT PROBABLY RUINING RADIO RECEPTION FOR A

WHOLE COMMUNITY.

THE WAVES RADIATED BY SUCH SPARK DISCHARGES EFFECT THE RECEIVER IN
MUCH THE SAME WAY AS A REGULAR RADIO WAVE BUT THEY ARE UNTUNED AND CONSE
QUENTLY CANNOT AS A RULE BE ELIMINATED BY TUNING IN SOME OTHER STATION.

EVEN WHEN AN ALTERNATING CURRENT IS FLOWING THROUGH A CONDUCTOR,
ELECTRIC WAVES WILL BE RADIATED FROM THE CONDUCTOR, WHICH MAY AFFECT SOME
NEARBY RECEIVER AND THE HIGHER THE FREQUENCY OF THIS ALTERNATING CURRENT,
THE MORE PRONOUNCED WILL BE THE INTERFERENCE EFFECT UPON A RADIO RECEIVER
A GREAT MANY OF THE PRODUCERS OF THIS RADIO INTERFERENCE MAY BE LOCATED
WITHIN THE SAME BUILDING IN WHICH THE RECEIVER IS BEING OPERATED AND IN

FIG. 2, YOU WILL SEE SOME COMMON ELECTRICALLY OPERATED HOUSEHOLD APPLI-
ANCES, WHICH CERTAINLY DO THEIR PART IN CAUSING INTERFERENCE.

BY ADDING THESE EVERY DAY HOUSEHOLD APPLIANCES TO THE MANY OTHER
POSSIBLE CAUSES OF INTERFERENCE,WHICH MAY BE LOCATED ELSEWHERE OUTSIDE OF
THE HOME, IT IS OBVIOUS THAT OUR LIST OF INTERFERENCE PRODUCERS WILL BE
QUITE LARGE.

BEAR IN MIND, THAT ANY APPLIANCE, WHICH USES AN ELECTRIC MOTOR, OR
VIBRATING INTERRUPTER POINTS IS A GOOD INTERFERENCE PRODUCER. IN FACT,
EVEN A LOOSE ELECTRICAL CONNECTION INSIDE ALAMPISAPTTGARC AND THEREBY
PRODUCE INTERFERENCE.

THE FOLLOWING LIST GIVES YOU AN IDEA OF THE MANY THINGS WHICH ARE
LIKELY TO CAUSE INTERFERENCE NOISES:
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IDE

NEXT
HARe

DOOR BELLS OR BUZZERS
ELECTRIC SEWING MACHINES
ELECTRIC VACUUM CLEANERS
ELECTRIC FANS
ELECTRIC WASHING MACHINES
ELECTRIC VIBRATOR OR MASSAGING
ELECTRIC TOASTERS
ELECTRIC IRONS
ELECTRIC CURLING IRONS
ELECTRIC SOLDERING IRONS
ELECTRIC RANGES
ELECTRIC WAFFLE IRONS
DEFECTIVE INSULATORS ON POWER
DEFECTIVE POWER TRANSFORMERS

LINES

ELECTRIC PERCOLATORS
ELECTRIC HAIR CLIPPERS
ELECTRIC REFIGERATORS
ELECTRIC SIGNS
ELECTRIC ELEVATORS

MACHINES ELECTRIC RAILWAYS
X-RAY MACHINES
MOTION PICTURE EQUIPMENT
ARC LAMPS
FLASHER SIGNS
ELECTRIC MOTORS
ELECTRIC GENERATORS
DEFECTIVE ELECTRIC SWITCH
ES OF ALL TYPES ETC.

WE COULD GO ON PRACTICALLY INDEFINITELY,NAMING AL,- KINDS OF DOSS -
SOURCES OF INTERFERENCE BUT THOSE MENTIONED WILL AT '-EAST GIVE YOU AN
OF WHAT TO LOOK FOR.

Now THAT YOU KNOW WHERE VARIOUS INTERFERENCE NOISES ORIGINATE,THE
STEP IS TO FIND THEIR CAUSE AND LOCATION AND THIS,OF COURSE, 13 THE

EST PART OF THE JOB. HOWEVER, WHEN TRACING SUCH NOISES IN ASYSTEMATIC

FIG.
fog /nierierence 1/7 Lhe e

WAY, IT REX-LY ISN'T AS DIFFICULT AN UNDERTAKING AS ONE MOGHT FIRST EXPECT.

LOCATING INTERFERENCE

SINCE TROUBLE WITHIN THE RECEIVER ITSELF MAY ALSO CAUSE VARIOUS
TYPES OF SCRATCHING AND CRACKING SOUNDS, ONE MUST NOT JUMP TO HASTY CON...

CLUS ONS AND BLAME IT UPON INTERFERENCE THE FIRST THING,BEFORE EVEN STOPP
INS OR A MOMENT TO CONSIDER THE SITUATION IN A MORE THORCUGH AND BEN*.
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SIDLE MANNER. TO DETERMINE IN A GENERAL WAY WHERE THESE UNDES1RABLENOIS....
ES ARE COMING FROM IT IS BEST TO FIRST DISCONNECT THE ANTENNA LEAD-IN

WIRE FROM THE RECEIVER WHILE THE RECEIVER IS IN OPERATION AND BRINGING IN

A STATION, AS WELL AS THE NOISE YOU ARE LOOKING FOR.

SHOULD THE NOISE DISAPPEAR THE INSTANT YOU DISCONNECT THE ANTENNA

LEAD-IN WIRE, THEN YOU KNOW THAT THE DISTURBING NOISES WERE ENTERING

YOUR RECEIVER BY WAY OF THE ANTENNA HOWEVER, IF THE NOISES ARE STILL

HEARD, EVEN WITH THE ANTENNA DISCONNECTED, THEN CONTINUE YOUR INVESTIGA-
TION BY NEXT DISCONNECTING THE GROUND WIRE FROM THE RECEIVER. IN CASE THE

NOISE DISAPPEARS WITH ITS REMOVAL, THEN THE TEST INDICATES THAT THESE

NOISES WERE EITHER PICKED UP AND DELIVERED TO THE RECEIVER BY THE GROUND
WIRE, OR ELSE A POOR GROUND CONNECTION WAS BEING USED.

IF THE SAME NOISE STILL PERSISTS WITHIN THE RECEIVER WITH THE AN-

TENNA AND GROUND 30TH DISCONNECTED, THEN THE TROUBLE IS WITHIN THE RE-

CEIVER ITSELF --PROVIDED IT IS A BATTERY OPERATED SET. HOWEVER, ir THE

RECEIVER IS BEING OPERATED FROM AN A.C. LIGHTING
SUPPLY, THEN THE SOURCE OF NOISE MAY EITHER BE WITH-

IN THE RECEIVER OR ELSE SOMEWHERES IN THE LIGHTING
OR POWER LINE, WHICH 18 SUPPLYING THE RECEIVER WITH
ITS OPERATING POWER.

SINCE IT IS NOT AN UNCOMMON OCCURRENCE FOR A

FAULTY CONNECTION WITHIN THE RECEIVER TO PRODUCE
SCRATCHING SOUNDS, IT 18 ADVISABLE TO CHECK THE
RECEIVER IN A GENERAL WAY BEFORE LOOKING FOR LINE

TROUBLE. TO DO THIS, LEAVE THE RECEIVER IN OPERATION
AND TUNED TO A STATION. THEN TAKE A STRIP OF BAKE-

LITE OR HARD RUBBER AND PROD THE DIFFERENT CIRCUIT
CONNECTIONS WHILE THE RECEIVER IS IN OPERATION.
SHOULD A POORLY SOLDERED JOINT BE MOVED IN THIS WAY,

THE EFFECT WILL BE NOTICEABLE AT THE SPEAKER IMMED-
IATELY*

ALSO MAKE SURE THAT THE TUBE PRONGS ARE ALL

CLEAN AND THAT THEY MAKE A GOOD FIRM CONTACT WITH
THE SPRINGS IN THEIR RESPECTIVE SOCKETS. SEE TO IT

THAT SUCH PARTS AS THE VARIABLE CONDENSERS ARE FREE FROM DUST AND DON'T

FORGET THAT A POOR SWITCH CONTACT OR DIRTY VOLUME CONTROL 18 FREQUENTLY
RESPONSIBLE FOR SCRATCHING NOISES. WORKING THESE PARTS BACK AND FORTH

WILL READILY INDICATE THEIR CONDITION

FIG. -5

Service Cabineb

HAVING MADE THIS GENERAL INSPECTION OF THE A.C. RECEIVER AND BEING
CONVINCED THAT THE NOISES ARE COMING IN OVER THE POWER LINES,THEN YOU

ARE READY TO SET ABOUT THE TASK OF TRACING THEM TO THEIR SOURCE. TO DO

THIS, GO TO THE ENTRANCE OR SERVICE SWITCH OF THE LIGHT SUPPLY IN THE

BUILDING, IN WHICH THE RECEIVER IS BEING OPERATED. ONE OF THESE SWITCHES
18 SHOWN IN FIG. 3 AND NO DOUBT YOU WILL IMMEDIATELY RECOGNIZE IT AS BE-
ING THAT FAMILIAR LOOKING SWITCH BOX, WHICH IS MOUNTED EITHER NEAR OR

TOGETHER WITH THE METER. IN A GREAT MANY CASES, YOU WILL FIND IT ON THE

BACK PORCH OF THE HOME.

ALL THE LIGHTING CURRENT, WHICH COMES INTO A B'JILDING,MUST PASS

THROUGH SUCH A MAIN SWITCH AND IF THIS SWITCH IS OPENED, ALL OF THE CIR...
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iITS WITHIN THE BUILDING ARE PUT OUT OF OPERATION. THE LIGHTING CIR.

ITS IN MOST BUILDINGS ARE DIVIDED INTO GROUPS WHICH ARE KNOWN AS BRANCH
CIRCUITS AND ALL OF THESE BRANCH CIRCUITS ARE FED BY THE MAIN SUPPLY LINE,
WITH THE BRANCHES HAVING THEIR ORIGIN EITHER IN THIS SERVICE SWITCH CAB-
INET OR ELSE IN A SEPARATE CABINET. EACH CIRCUIT 18 PROTECTED WITH A SEP
ATE SET OF FUSES, WHICH MAY BE EITHER OF THE PLUG OR CARTRIDGE TYPE,

TH OF WHICH ARE SHOWN IN FIG. 4. A PLUG FUSE IS SHOWN AT THE TOP OF

W. 4 AND A FERRULE TYPE CARTRIDGE FUSE IS SHOWN AT THE BOTTOM OF THIS

ILLUSTRATION. NOW WITH THE RADIO RECEIVER IN OPERATION)REMOVE THE BRANCH
CIRCUIT FUSES ONE AT A TIME UNTIL YOU FIND ONE,WHICH WHEN REMOVED,CAUSES
THE RECEIVER TO STOP OPERATING. THIS THEN, IS THE FUSE WHICH PROTECTS THE

CH CIRCUIT TO WHICH THE RECEIVER IS CONNECTED. KNOWING THIS, REPLACE
HIS FUSE 80 THAT THE RECEIVER CAN OPERATE AGAIN AND WITH A PROGRAM COM-
ING IN,TOGETHER WITH THE UNDESIRABLE NOISE YOU ARE LOOKING FOR, REMOVE

THE OTHER BRANCH CIRCUIT FUSES ONE AT A TIME AND LISTEN FOR THE EFFECT

UPON THE RECEIVER.

SHOULD THE INTERFERING NOISE DISAPPEAR WHEN A CERTAIN FUSE IS RE-

MOVED, THEN THE NOISE HAS ITS ORIGIN IN THIS PARTICULAR BRANCH CIRCUIT.

FIG. 4

Fuses .

CIRCUITS
YOU HAVE
WATCH FOR THIS.

BE 1KILLEO" WHEN

THE THING TO DO THEN IS TO DISCONNECT ALL

OF THE APPLIANCES FROM THIS ONE TROUBLESOME
BRANCH CIRCUIT BUT DO THIS IN A ROUTINE WAY.
THAT IS, TURN OFF THE DIFFERENT APPLIANCES

SUCH AS LAMPS, THE VACUUM CLEANER, THE

ELECTRIC FAN, THE ELECTRIC HEATER ETC. ONE

AT A TIME ANC IF THE NOISE DISAPPEARS, THEN
THE DISCONNECTION OF THE UNIT CAUSING ITS

DISAPPEARANCE IS RESPONSIBLE FOR THE INTER-
FERENCE. YOU CAN READILY DETERMINE WHICH

A°PLIANCES ARE OPERATED FROM A SINGLE BRANCH
CIRCUIT, BY SIMPLY TURNING ON ALL THE LIGHTS

ETC. IN THE ENTIRE BUILDING AND NOTING WHICH
GROUP GOES OUT WHEN ONE PARTICULAR BRANCH
CIRCUIT FUSE IS REMOVED. HOSE APPLIANCES,
WHICH ARE PUT OUT OF COMMISSION BY REMOVING
A SINGLE FUSE ARE ALL CONNECTED TO THE SAME
BRANCH CIRCUIT. SHOULD, HOWEVER, ALL OF THE

YOU REMOVE A FUSE, THEN IT SIMPLY MEANS THAT
REMOVED A MAIN CIRCUIT FUSE INSTEAD OF A BRANCH CIRCUIT FUSE, SO

IF YOU HAVE REMOVED A BRANCH CIRCUIT FUSE WITHOW" ELIMINATING THE

NI

INTERFERING NOISE, THEN REMOVE THE BALANCE OF THE BRANCH FUSES, ONE AT A
TIME. SHOULD NONE OF THESE TESTS REMOVE THE INTERFERENCE, IT IS VERY LIKE

L THAT THE TROUBLE MAY BE IN THE BRANCH CIRCUIT TO WHICH THE RECEIVERIS
C NNECTED AND TO CHECK VP ON THIS POSSIBILITY, SIMPLY CONNECT THE RE.

C IVER TO ANOTHER BRANCH CIRCUIT AND NOTE HOW IT PERFORMS. IF THE INTER-

RENCE HAS DISAPPEARED, IT INDICATES THAT THE SOURCE OF THE NOISE IS IN

T AT PARTICULAR BRANCH CIRCUIT FROM WHICH THE RECEIVER WAS ORIGINALLY BE
INQ OPERATED. SO CHECK THE TROUBLESOME BRANCH CIRCUIT CAREFULLY AND THIS

NS FOR DEFECTIVE CIRCUIT CONNECTIONS, AS WELL AS FOR DEFECTIVE APP-

IANCES WHICH MAY BE CONNECTED TO THE CIRCUIT. FREQUENTLY, YOU WILL FIND
IS INTERFERENCE BEING CAUSED BY LOOSE WIRES AT LAMP SOCKETS,WALL SWIT-
ES, OUTLET SOCKETS, ETC. AND EVEN A LOOSE LAMP BULB MAY BE RESPONSIBLE
R THE INTERFERING NOISE.
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INTERFERENCE VIA THE POWER LINES

NOW IF NONE OF THESE FUSE REMOVAL TESTS STOP THE INTERFERENCE,THEN
YOU KNOW THAT THE NOISES ARE ENTERING THE BUILDING BY WAY OF THE MAIN SUP
PLY LINES. IT MAY BE DUE TO FAULTY LINE INSULATORS ON THE POLES, A DEFEC-
TIVE LINE TRANSFORMER ETC. AND IN SUCH CASES, IT IS ADVISABLE TO NOTIFY
THE POWER COMPANY AND THEY WILL SEE TO IT THAT THEIR EQUIPMENT IS ALL
CHECKED AND PUT BACK IN PROPER WORKING ORDER. IN FACT, YOU WILL FIND MOST
POWER COMPANIES VERY ACCOMODATING, WHEN IT COMES TO RUNNING DOWN LINE
TROUBLE AND VERY OFTEN THEY WILL FIND CONDITIONS IN WHICH THE INTERFEREN-
CE SOURCE IS LOCATED IN A DIFFERENT BUILDING, WHICH HAPPENS TO BE CONNEC-
TED TO THE SAME POWER DISTRIBUTING LINES.

BEFORE BRINGING YOUR TROUBLES BEFORE THE POWER COMPANY, HOWEVER,
MAKE SURE THAT THE TROUBLE IS NOT LOCALIZED AROUND OR WITHIN THE BOTHERED
RECEIVER. THAT IS, ASK DIFFERENT PEOPLE IN THE NEIGHBORHOOD IF THEY TOO
ARE TROUBLED WITH THIS INTERFERENCE AND ALSO TRY TO DETERMINE THE TIME OF
DAY OR NIGHT WHEN THESE NOISES ARE MOST PRONOUNCED. IN THIS WAY IT MAKES
IT MUCH EASIER TO FIND WHETHER THE POSSIBLE CAUSE IS IN SOME FACTORY,

WHICH ONLY OPERATES DURING CERTAIN

Milliarnmerer

'Portable Receiver

Loop Antenna

Shoulder Strap

headphones

HOURS OF THE DAY.,OR IN A THEATER OR
FLASHER ELECTRIC SIGN,WHICH ONLY OP
ERATE AT NIGHT ETC. ALL OF THIS IN-
FORMATION IS OF A GREAT HELP TO YOU,
AS WELL AS TO THE POWER COMPANY AND
OFFERS A SYSTEMATIC METHOD OFATTACK
ING THE PROBLEM IN LOCATING THE
SOURCE OF THE INTERFERENCE.

SEARCHING A DISTRICT FOR
INTERFERENCE PRODUCER

FIG. 5 SOMETIMES YOU MAY BE CALLED
Interference Locator UPON TO LOCATE INTERFERENCE WHICH

IS BOTHERING A WHOLE DISTRICT OF RADIO FANS AND WHICH MIGHT BE ACTING UPON
THEIR RECEIVERS THROUGH EITHER THE ANTENNA,GROUND CONNECTION OR LIGHTING
LINES. THIS OFFERS A CONSIDERABLY LARGE TERRITORY IN WHICH TO LOOK FOR
THIS TROUBLE AND THE EASIEST WAY TO LOCATE THE SOURCE OF SUCH INTERFERENCE
IS BY MEANS OF THE APPARATUS SHOWN IN FIG. 5.

THIS OUTFIT CONSISTS OF A SENSITIVE LOOP OPERATED RECEIVER ,EQUIPP
ED WITH A SHOULDER STRAP SO THAT IT CAN BE CARRIED ABOUT WITH EASE AND
COMFORT. IN ADDITION TO HAVING THE CONVENTIONAL RADIO RECEIVING CIRCUITS
WITHIN THIS CABINET, AN EXTRA VISUAL INDICATING DEVICE IS ALSO USED AND
IT IS FOR THIS REASON THAT THE MILLIAMMETER 18 MOUNTED ON THE PANEL OF THE
INTERFERENCE LOCATER.

THE CIRCUIT DIAGRAM FOR THE VISUAL INDICATING DEVICE IS SHOWN IN

FIG. 6 AND THIS PORTION OF THE TESTER IS COUPLED TO THE OUTPUT OF THE REG
ULAR RECEIVER CIRCUIT BY MEANS OF THE I TO I RATIO IRON CORE TRANSFORMER.
A PAIR OF PHONES ARE ALSO CONNECTED TO
80 THAT THE INTERFERENCE AND BROADCAST
OF THE CIRCUIT, WHICH IS SHOWN IN FIG.
VACUUM TUBE VOLTMETER.

THE OUTPUT OF THE RECEIVER CIRCUIT
SOUNDS CAN BE HEARD. THAT PORTION
6 IS WHAT IS KNOWN AS A SIMPLE TYPE

BY STUDYING FIG. 6, YOU WILL NOTE THAT THE SECONDARY OF THE COUP..
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L NQ TRANSFORMER IS CONNECTED ACROSS THE GRID CIRCUIT CF AN .-.01 A RADIO

T6BE AND A POTENTIOMETER IS USED WITH WHICH THE GRID BIAS ON THIS TUBE

CAN BE CONTROLLED. A SEPARATE SET OF BATTERIES SHOULD BE USED IN THE 114
O CATOR CIRCUIT FROM THOSE USED IN THE RECEIVER CIRCUIT, IN ORDER TO PRO

 DE CORRECT METEAREADINOSTHE MILLIAMMETER, YOU WILL NOTE, IS CONNECTED

THE PLATE CIRCUIT OF THE -01 A TUBE AND IT HAS A RANGE OF FROM 0 TO

MILLIAMPERES.

THE BIAS VOLTAGE OF THE A TUBE IS SO ADJUSTED THAT WITH THE
LAST AMOUNT OF INTERFERENCE RECEIVED, THE DEFLECTION OF THEMILLIAMMETER
NDLE SHOULD BE AT A MINIMUM.WITH
TtE ADJUSTMENT THUS MADE, IT WILL
8 FOUND THAT THE METER READING WILL
111CREASE AS THE RECEIVER 18 BROUGHT
CLOSER TO THE SOURCE OF THE 1NTER
F RENCE AND IT WILL DECREASE WHEN
M VED FARTHER FROM THE SOURCE OF IN

RFERENCE

C

THUS BY HAVING THE PHONES ALSO
NNECTED IN THE CIRCUIT, ONE CAN
MPARE THE RESULTS OF THE METER IN

DICATIONS WITH THE AUDIBLE INDICA-
TIONS, FOR THE INTERFERENCE WJLLAL
SO INCREASE IN LOUDNESS AS ONE
BRINGS THE RECEIVER CLOSER TO THE SOURCE.

From Qecelver 01-A

7iwnsE
/6/

Au%- 90 V

0_2g 7

t2Zji v 6V

A

FIG.6
Circuit Diagram of the Visual

Indicator

IN ORDER TO HAVE AN IDEA IN WHICH DIRECTION TO TRAVEL WHEN RUNNING
WN INTERFERENCE, A GREAT DEAL OF TIME CAN BE SAVED THROUGH THE USE OF

ADJUSTABLE LOOP AERIAL. THIS CAN BE ACCOMPLISHED BY MOUNTING THE LOOP
A BEARING AS SHOWN IN FIG. 5 OR ELSE THE LOOP CAN BE CARRIED BY HAND.

FIG.7
Position of Loop ici,r-

Sr-onges
S MPLE PROBLEM TO CENTRALIZE THE
A PROXIMATE POINT AND WE DO THIS

THE LOOP AN7ENNA HAS DIREC-

TIONAL QUALITIES AND THE SOUNDS
FROM A STATION WILL BE LOUDEST WHEN
THE WAVES THEREFROM PASS OVER THE
LOOP WIRES AS SHOWN IN FIG. 7. THE
SAME CONDITION HOLDS GOOD WHEN LOOK
ING FOR INTERFERENCE BECAUSE WHEN
THE INTERFERENCE WAVES PASS ACROSS
THE LOOP IN THE DIRECTION SHOWN IN

FIG. 7, THEY TOO WILL COME IN WITH

MAXIMUM FORCE,

DUE TO THIS QUALITY OF THE
LOOP ANTENNA,IT BECOMES QUITE A

LOCATION OF THE INTERFERENCE DOWN TO AN
IN THE MANNER ILLUSTRATED IN F10. 8.

HERE YOU WILL SEE A PORTION OF A STREET MAP IN A DISTRICT TROUBLED
WITH RADIO INTERFERENCE. THE SEAT OF THE TROUBLE 16 AT ONE SPOT BUT IT

SPREADS OUT THROUGHOUT THIS ENTIRE SECTION AND BECOMES A NUISANCE TO THE
WHOLE NEIGHBORHOOD. YOU ARE THE MAN CHOSEN TO FIND WHERE THIS INTER

FkRENCE IS COMING FROM AND THE FIRST THING YOU DO IS TO SET UP YOUR IN-

TERFERENCE LOCATING EQUIPMENT AT SOME SUCH POINT AS #1 IN FIG. 8.
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NOW YOU TUNE YOUR PORTABLE RECEIVER UNTIL THE INTERFERENCE BECOMES

BARELY AUDIBLE IN YOUR PHONES. SET YOUR POTENTIOMETER SOTHEMILLIAMMETER
READS MINIMUM AND THEN WITHOUT MOVING YOUR POSITION, SLOWLY ROTATE YOUR

LOOP ANTENNA UNTIL YOU FIND A POINT WHERE THE INTERFERENCE NOISE COMES IN
LOUDEST AND WHERE THE MILLIAMMETERSHOWSTHEGREATEST DEFLECTION.

IT IS A GOOD PLAN TO DRAW A ROUGH SKETCH OF THE SURROUNDING TERR-
ITORY, SOMEWHAT LIKE THAT SHOWN IN FIG. 8 AND ALSO MARK UPON IT THE POSI-
TION YOU JUST OCCUPIED (STATION #1) AND ALSO DRAW IN THE POSITION OF THE
LOOP ANTENNA WHERE THE LOUDEST RESPONSE FROM THE INTERFERENCE WAS OBTAINED
FROM THIS FIRST SET UP.

THIS DONE, YOU NOW MOVE TO SOME OTHER LOCATION, A FEW BLOCKS AWAY
FROM THE FIRST AND HERE YOJ AGAIN SET UP YOUR APPARATUS. THIS IS STATION
#2 IN FIG. 8 AND WITH THE SAME CONTROL SETTINGS AS AT STATION #!, NOTE THE
RESPONSE OF YOUR APPARATUS WITH THIS NEW SET UP AT #2. (YOU MIGHT HAVE TO

READJUST THE VOLUME CONTROL BIAS
Poslori POTENTIOMETER.) NOW ROTATE THE

LOOP SLOWLY UNTIL THE INTERFERENCE
NOISE COMES IN LOUDEST AND THE

MI LL ANNE"( ER READING MAXIMUM. MARK
THIS NEW POSITION ON YOUR MAP AND
ALSO THE DIRECTION IN WHICH THE
LOOP WAS POINTING.

FIG. 8
LocaLi7g /rfierference

DIRECTION ARROWS ON YOUR MAP AS IN

THESE PROJECTED LINES WILL VERY NEARLY ALL INTERSECT OR CROSS EACHOTHER.
THIS IS THE POINT FROM WHERE THE INTERFERENCE IS COMING AND IT IS MARKED
WITH AN "X" IN FIG 8.

Now MOVE TO SOME OTHER POS-

ITION A FEW BLOCKS AWAY, SUCH AS
SET UP #3 IN FIG. 8. Do THE SAME
THING HERE AS AT THE PREVIOUS TWO

SET UPS, AGAIN MARKING THE POSITION
OF THE LOOP AND LOCATION OF THE
SET UP. MAKE SEVERAL OFTHESETESTS,
WORKING EITHER AROUND A LARGE
SQUARE OR CIRCLE AND THEN BY DRAW-
ING DOTTED LINES THRU ALL THE LOOP

FIG. 8, YOU WILL FIND SOME POINT WHERE

THIS GIVES YOU THE APPROXIMATE POSITION OF THE INTERFERENCE SOURCE
AND WILL GIVE YOU A GOOD IDEA OF THE DIRECTION IN WHICH. YOU SHOULD MOVE
IN ORDER TO FIND IT. THEN AS YOU COME CLOSER AND CLOSER TO IT, THE INTER-
FERENCE NOISE WILL CONTINUALLY INCREASE IN YOUR HEADPHONES AND THE MILLIA
MMETERWILL ALSO CONTINUE TO REGISTER AN INCREASED READING. GRADUALLY, YOU
WILL HAVE WORKED YOUR WAY RIGHT TO THE SEAT OF THE TROUBLE WHERE YOUR
MI LLIAMMETERREAOINGAND RESPONSE FROM THE PHONES WILL BE AT THEIR MAXIMUM.

GOOD, SENSITIVE AUTOMOBILE RECEIVERS HAVE ALSO BEEN USED TO ADVAN-
TAGE IN RUNNING DOWN INTERFERENCE. IN THIS CASE, THE INTERFERENCE NOISE
INCREASES IN INTENSITY AS THE CAR IS DRIVEN CLOSER TO THE SOURCE. TO EN-

SURE STILL GREATER EFFICIENCY, AN OUTPUT METER CAN BE CONNECTED TO THE
AUTOMOBILE RECEIVER AND IT WILL OFFER AN INCREASED READING AS THE INTER-
FERENCE SOURCE IS APPROACHED.
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THE ELIMINATION OF INTERFERENCE

HAVING GONE INTO THE DISCUSSION OF THE METHODS USED TO LOCATE THE

C USE OF INTERFERENCE, OUR NEXT PROBLEM WILL BE TO ELIMINATE THE INTER

RENCE AFTER WE HAVE FOUND IT. IN A GREAT MANY CASES, YOU WILL FINE/THAT
T E DISTURBANCE 13 CAUSED BY SOME FAULTY ELECTRICAL APPARATUS, WHICH
ULD NOT ORDINARILY CAUSE THIS TROUBLE WERE IT IN PROPER OPERATING CON-

DITION. THE THING TO DO HERE, OF COURSE, IS NOT TO DOCTOR UP THE APPARA-

T 8 BY ATTEMPTING TO REDUCE THE EFFECTS OF THE DISTURBANCES BUT IT IS

CH WISER TO REMEDY THE CAUSE OF THE DISTURBANCE.

T

A

R

T

S

P

F

N

S

H

N

A

U

P

T

S

FOR EXAMPLE, YOU MIGHT TRACE THE INTERFERENCE TO EXCESSIVELY SPARK

O BRUSHES ON A GENERATOR. SO THE LOGICAL THING TO DO HERE 13 TO STOP

E SPARKING AT THE BRUSHES BY EITHER REPLACING THE WORN BRUSHES WITH

ONES, CLEANING THE COMMUTATOR OF THE ARMATURE WITH SAND PAPER OR

Y OTHER REPAIR, WHICH MAY BE REQUIRED TO OVERCOME THE TROUBLE. MAJOR

PAIRS ON ELECTRICAL MACHINERY
E GENERALLY OUT OF THE RADIO
NIS LINE AND CONSEQUENTLY
ULD BE TURNED OVER TO AN

ECTRICIAN, WHO IS SPECIALLY
AINED ALONG THIS LINE OF WORK.

THERE ARE, HOWEVER, CASES
ERE ELECTRICAL EQUIPMENT WILL
DUCE A GREAT DEAL OF INTER-
RENCE, EVEN THOUGH IT BE IN A
RMAL OPERATING CONDITION AND

NCE NO EFFECTIVE REPAIRS CAN

MADE IN THIS INSTANCE, WE
VE TO DO THE NEXT BEST THING,
ICH IS TO REMOVE THE EFFECTS RATHER THAN THE CAUSE OF THE INTERFERENCE
O IN THIS WAY PREVENT THE INTERFERENCE NOISES FROM BEING TRANSMITTED TO
ARBY RADIO RECEIVERS.

A.C.

FIG. 9

fl/kr Connections fcr an Electric

To REDUCE INTERFERENCE NOISES, WE USE FILTERS,CONSISTING OF CHOKES

D CONDENSERS, WHICH ARE SIMILAR IN OPERATION TO THOSE YOU USED IN A.C.

WER PACKS. FIG. 9 SHOWS YOU HOW SUCH A FILTER SYSTEM WOULD BE CONNECTED
TO AN ELECTRIC MOTOR, WHICH IS CAUSING INTERFERENCE.

NOTICE THAT WE FIRST MAKE SURE THAT THE METAL HOUSING OF THE MOTOR

WELL GROUNDED. THEN WE INSTALL A 200 MILLIHENRY CHOKE IN EACH OF THE

PPLY LINES. Two I OR 2 MFD. CONDENSERS ARE CONNECTED IN SERIES AND SHUN
D ACROSS THE LINES AS SHOWN AND THEIR CENTER CONNECTION IS GROUNDED.
IS GROUND CONNECTION CAN BE MADE EITHER AT A COLD WATER PIPE OR ELSE TO
E CONDUIT CARRYING THE POWER LINES. (CONDUIT IS THE IRON PIPING IN WHICH
L MODERN POWER WIRING IS CARRIED AND THIS CONDUIT IS ALWAYS GROUNDED
MEWHERE ALONG ITS RUN, SO BY MAKING YOUR GROUND CONNECTION TO THE

OUNDED CONDUIT, YOU WILL AT THE SAME TIME HAVE AN EFFECTIVE GROUND CONN
TION FOR YOUR FILTER. BE SURE, HOWEVER, TO SCRAE 07F ALL DIRT OR PAINT
M THE POINT ON THE CONDUIT AT WHICH YOU MAKE YOUR 3ROUND CONNECTION AND
E AN APPROVED GROUND CLAMP.)

IF THE POWER LINES, WHICH SUPPLY THE MOTOR, ARE WORKING AT AN A.C.

V LTAGE OF 110 OR 220 VOLTS, AS IS GENERALLY THE CASE, THEN EACH OF THE
1.LTER CONDENSERS SHOULD HAVE A RATED D.C. WORKING VOLTAGE OF 500 VOLTS
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AND IT IS PREFERABLE THAT THEY BE OF THE MICA DIELECTRIC TYPE RATHER THAN
PAPER. SHOULD THE LINE VOLTAGE BE 550 VOLTS A.C. THEN EACH OF THE CONDEN-
SERS IN FIG. 9 WOULD BE REPLACED BY TWO SERIES CONNECTED CONDENSERS, EACH
HAVING A RATED D.C. WORKING VOLTAGE OF 500 VOLTS AND THE CONNECTIONS
WOULD THEN BE MADE AS ILLUSTRATED IN FIG. 10.

ALSO NOTICE IN FIG. 9 THAT A FUSE IS CONNECTED IN SERIES WITH EACH OF
THE FILTER CONDENSERS. THESE FUSES OFFER AN ADDITIONAL PROTECTION IN CASE
THE CONDENSERS SHOULD BECOME SHORT CIRCUITED. IF THIS WERE TO HAPPEN, THE
MOTOR CIRCUIT WOULD ALSO BE SHORTED AND THEREBY DRAW

FIG. 10Fil-er for 550 voif Q. C. Circuit.

INS THE INTERFERENCE IS OF A HIGH FREQUENCY AS
THEREFORE, BY HAVING THE CHOKES CONNECTED IN SERIES

AN EXCESSIVE CURRENT
OF DANGEROUS PROPOR-
TIONS. HOWEVER, BY

INCLUDING FUSES IN
THE CONDENSER CIR-
CUIT, THE FUSES WILL
BLOW OUT AND THUS IN
TERRUPT THE CIRCUIT,
THE INSTANT THAT THE
DAMAGING CURRENT COM
MENCES TO FLOW AT
THE TIME OF A CONDEN
SER1S BREAKING DOWN.

THE ELECTRICAL
DISTURBANCE OF THE
MOTOR,WHICH IS CAUS
YOU WERE ALREADY TOLD.
WITH THE LINES, THEY

WILL OFFER A GREAT DEAL OF OPPOSITION TO THE FLOW OF THE HIGH FREQUENCY IN
TERFERENCE CURRENT BUT NOT TO THE LOW FREQUENCY A.C. CURRENT, WHICH OPER=,
ATES THE MOTOR.

THE CONDENSERS, ON THE OTHER HAND OFFER FREE PASSAGE TO THE HIGH FRE
QUENCY INTERFERENCE CURRENT BUT A TREMENDOUS OPPOSITION TO THE LOW FRE-
QUENCY A.C. MOTOR OPERATING CURRENT. CONSEQUENTLY, THE CHOKE COILS FORCE
ALL OF THE HIGH FREQUENCY INTERFERENCE CURRENT INTO GROUND BY WAY OF THE
CONDENSERS AND IN THIS WAY PREVENT THEM
FROM GETTING INTO THE POWER LINES WHERE
THEY COULD BE RADIATED OVER WHOLE 018..

TRICTS.

TO INSTALL SUCH A FILTER,ALL THAT
IS NECESSARY IS TO DISCONNECT THE POWER
LINES WHILE THE LINE WIRES ARE DISCONN-
ECTED FROM THE SOURCE OF E.M.F. AND
THEN TO CONNECT THE FILTER BETWEEN THE
MOTOR AND POWER LINES. IN ORDER FOR THE
FILTER TO OPER4TE PROPERLY,THE CONDEN-
SERS MUST BE CONNECTED ON THE MOTOR SIDE

Gap Winding
_Tube 's

\\\\\\\\\\\\\\\1\\11\111\\1) \1\111111

)1)))))) )))

6 1'

Iron sleeve
FIG. II

Choke Coil of Approx.
Zoo Mil/i-Hennes.

OF THE FILTER CIRCUIT AND THE FILTER CIRCUIT AS
TED AS CLOSE AS POSSIBLE TO THE MOTOR OR SOURCE

CONSTRUCTION OF CHOKES

A WHOLE, SHOULD SE
OF INTERFERENCE.

CONNEC

THE CONSTRUCTION OF THE CHOKES USED IN FIGS. 9 AND 10 18 ILLUSTRATED
FOR YOU IN FIG. 114. EACH OF THESE CHOKES IS MADE UP OF 180 TURNS OF
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DO BLE COTTON COVERED WIRE. THIS WIRE IS WOUND ON A PORCELAIN OR BAKELITE

TUBING, WHICH IS 6" LONG AND HAVING A DIAMETER OF I.

THE ENTIRE COIL IS MADE UP OF TWO LAYERS, WITH 90 TURNS OF WIRE
EACH LAYER AND A PIECE OF EMPIRE CLOTH IS INSERTED
TH WHOLE COIL IS VARNISHED ANC THEN SOME
MO E EMPIRE CLOTH IS WRAPPED OVER THE OUT
ER LAYER AND OVER THIS YOU CAN WRAP SOME

FR CT ION TAPE AND LIKEWISE APPLY A FINAL

CO TING OF VARNISH OVER THE TAPE.

THE CORE CONSISTS OF A PIECE OF #18

GAUGE SHEET IRON (STOVE -PIPE IRON) WHICH
IS 1CUT TO SUCH A SIZE, 80 THAT IT CAN BE

BENT INTO THE SHAPE OF A SLEEVE AND BE

SLIPED INTO THE HOLLOW' WINDING TUBE. ITS
ENDS., HOWEVER, SHOULD NOT OVERLAP OR EVEN

TOUCH BUT THERE SHOULD BE A SEPARATION OF
ABOUT 1/8" BETWEEN THEM.

TO

BETWEEN THE TWO LAYERR.

-"C",

To Ehe
circutE

Vibrating

Points

PCG.1.2.

Filer Swsbern for
Elea ric Be//.

an

WHEN CHOOSING WIRE SIZES FOR CHOKES, ONE MUST SE CAREFUL TO USE WIRE

WHICH IS LARGE ENOUGH TO CARRY THE REQUIRED LOAD CURRENT, AS TOO SMALL A

WIRE WILL HEAT UP AND THEREBY OFFER THE POSSIBILITY OF A FIRE. THE FOLLOW-
!NG TABLE GIVE YOU THE SAFE CARRYING CAPACITY OF VARIOUS SIZES OF

WHICH ARE SUITABLE FOR CHOKE USE.

TABLE
SAFE CURRENT CARRYING CAPACITY OF COPPER WIRE

WIRE SIZE ALLOWABLE CURRENT FOR

B&S GAUGE RUBBER INSULATION
#I8 3 AMP. ------

#16 6 AMP. ----

#I4-- --15 AMP. ----

#12----- 20 AMP.

#1 25 AMP. ----- ---30 AMP.

#8 35 AMP. -----50 AMP.

#6 -50 AMP. 70 AMP.

#4 -70 AMP. 90 AMP.

#3 --80 AMP. ---100 AMP.

WIRE,

ALLOWABLE CURRENT FOR
OTHER INSULATION

5 AMP.
10 AMP.

20 AMP.
25 AMP.

IN FIG. 12, YOU WILL SEE A DIAGRAM OF AN EFFECTIVE FILTER CIRCUIT FOR

USE ON AN ELECTRIC SELL, WHICH PRODUCES INTERFERENCE. HERE, TWO SERIES -

CONNECTED I
MFD. CONDENSERS ARE CONNECTED ACROSS THE VIBRATING POINTS OF

T E BELL AND THEY ARE GROUNDED AT THEIR MID -POINT. WHENEVER, YOU ARE WORK

: Y ON AN APPLIANCE OF ANY TYPE, WHICH USES A SET OF VIBRATING
INTS SIMILAR TO THIS BELL EXAMPLE, YOU WILL FIND THAT THIS CONDENSER CON

N CTION ACROSS THE POINTS WILL. AID MATERIALLY TO REDUCE INTERFERENCE.

IF THIS ALONE DOES NOT ELIMINATE THE INTERFERENCE ENTIRELY, THEN AN

ADDITIONAL FILTER SHOULD BE INSTALLED IN THE LINE AS SHOWN IN FIG. 12, SO

Ai TO PREVENT THE INTERFERENCE CURRENTS FROM BEING DISTRIBUTED THROUGH

THE LINES. REMEMBER, THAT THE REQUIRED WORKING VOLTAGE OF THE CONDENSERS
AND WIRE SIZE OF THE CHOKES WILL DEPEND ENTIRELY UPON THE VOLTAGE AND CUR
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RENT USED BY THE APPLIANCE.

OTHER FILTER SYSTEMS

IN FIG. 13, YOU WILL SEE AN EXAMPLE OF HOW A FILTER SYSTEM IS IN-

STALLED IN A BUILDING BETWEEN THE ELECTRIC METER AND THE MAIN SERVICE
SWITCH. THIS ARRANGEMENT PREVENTS INTERFERING NOISES, WHICH ORIGINATE
WITHIN THE BUILDING, FROM BEING TRANSMITTED TO SURROUNDING BUILDINGS. AT
THE SAME TIME, IT ALSO PREVENTS INTERFERING NOISES FROM ENTERING THIS

SAME BUILDING BY

WAY OF THE POWER
LINES.

Filter

ON SMALLGEN-
ERATORS AND MOTORS,
WHERE BUT LITTLE
INTERFERENCE 18 BE

ING PRODUCED, YOU
WILL VERY OFTEN
FIND THAT THE TROU-
BLE CAN BE RELIEVED
SIMPLY BY ATTACHING
TWO SERIES CONNEC-

TED I MFD. CONDENSERS OF THE REQUIRED VOLTAGE RATING ACROSS THE TERMINALS
OF THE APPLIANCE OR ACROSS THE LINE CLOSE TO THE APPLIANCE. THE MIDPOINT
OF THIS CONDENSER CONNECTION CAN THEN BE GROUNDED TOGETHER WITH THE METAL
HOUSING OF THE APPLIANCE.

FIG. 1'3
Ins/ailed 7/7 Lighiing Circuik.

IF THIS PROVES TO BE INSUFFICIENT, THEN THE CHOKES MUST BE USED
IN ADDITION AS WAS ALREADY SHOWN YOU.

THE SAME PLAN OF FILTERING,AS OUTLINED FOR YOUOS CARRIED OUT
PRACTICALLY ALL CASES. THERE ARE, HOWEVER, CASES THAT NOW AND THEN
UP, WHICH ARE RATHER COMPLEX IN THEIR NATURE AND CONSEQUENTLY
HARD TO HANDLE. IT IS THEN SIMPLY A MATTER OF EXPERIMENTING, IN

OUT DIFFERENT FILTER CIRCUITS AND THEREBY DE
TERMINING WHICH OF THEM OVERCOMES THE

TROUBLE.

ALTHOUGH THE FILTER SYSTEMS,WHICH WE

HAVE SO FAR CONSIDERED, ARE READILY MADE BY
THE RADIO SERVICE MAN, YET SPECIAL FACTORY
BUILT RADIO INTERFERENCE FILTERS CAN BE PUR
CHASED FROM ANY GOOD RADIO STORE OR WHOLESALE
HOUSE.

FACTORY -BUILT INTERFERENCE FILTERS

AN EXAMPLE OF SUCH A COMMERCIAL TYPE

OF RADIO INTERFERENCE FILTER IS SHOWN IN

FIG. 14. THESE UNITS ARE MADE IN DIFFERENT
SIZES AND SHAPES AND EACH OF THEM HAS A

DIFFERENT MODEL NUMBER. THEREFORE, IF ONE

NEEDS A FILTER SYSTEM TO HANDLE A CERTAIN
JOB, THEN ALL THAT IS NECESSARY IS TO DE-

SCRIBE YOUR REQUIREMENTS TO THE DEALER AND

IN

COME
SOMEWHAT
TRYING

Ft G. 14

A commercial Fitt -er-
ror Interference.
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HE WILL GIVE YOU THE PARTICULAR FILTER, WHICH HAS BEEN ESPECIALLY DESIG-
N D FOR THAT PARTICULAR JOB. THAT IS, IF YOU WANT A "TOBE FILTERETTE"
( RADE NAME FOR INTERFERENCE FILTER'S MANUFACTURED BY TOBE DEUTSCHMANN
C RP.) TO INSTALL IN THE CIRCUIT OF AN ELECTRIC REFIGERATOR, WHICH IS BE
I Q OPERATED AT 110 VOLTS A.C. AND DRAWING NOT MORE THEN 5 AMPERES, YOU
W ULD STATE THESE FACTS TO YOUR DEALER AND HE WOULD PROVIDE YOU WITH A

DEL #110 TOBE FILTERETTE. THESE FILTERS ALL OPERATE ON THE SAME PRIN-
CIPLES AS THE ONES WE HAVE BEEN DISCUSSING RIGHT ALONG.

No MATTER WHAT KIND OF COMMERCIAL FILTER YOU BUY, FULL INSTRUCTIONS
AS TO THE PROPER METHOD OF ITS INSTALLATION ALWAYS COME WITH IT AND THUS

Filter

To

Supply lines
QS)

Ground
connecEion

Flasher
Mech.

Gilter

Sig

F1G. 15

Filter Listailailcri In Flasher- S' ti Circuit.
MAKES ET EASY FOR ANYONE TO CONNECT UP.

FIG. 15 SHOWS YOU A TYPICAL EXAMPLE OF HOW SUCH A COMMERCIAL INTER-
F PENCE FILTER IS CONNECTED IN THE CIRCUIT OF A FLASHER TYPE SIGN, WHICH

CAUSING INTERFERENCE. THESE FLASHER SIGNS ARE EXTREMELY BOTHERSOME AS
A INTERFERENCE PRODUCER AND SINCE THEY OPERATE AT NIGHT WHEN MOST PEOPLE
A

E

E LISTENING TO THEIR RADIO, IT IS EVIDENT THAT CARE MUST BE TAKEN TO

IMINATE ALL POSSIBLE CHANCE OF INTERFERENCE FROM THIS DEVICE.

ALL OF THE INTERFERENCE FILTERS,

FIG . 16

Connecbin. g /nterfererice
Eliminator- to A.0 k'eCel ver:

WHICH WE HAVE SO FAR CONSICERED,
WERE PERMANENTLY CONNECTED IN THE
LINE, EITHER AT THE SOURCE OF THE
INTERFERENCE NOISE OR IN THE
HOUSE LIGHTING CIRCUIT. TO PRE-

VENT THERE ENTRY. Now IN FIG.I6,
YOU WILL SEE A FACTORY BUILT
INTERFERENCE ELIMINATOR , WHICH
IS ESPECIALLY BUILT FOR INSTALL

AT ION OF A PERMANENT OR TEMPORARY
NATURE,EITHER AT THE SOURCE OF
THE INTERFERENCE OR ELSEDIRECTLY
AT THE RECEIVER.

THESE DEVICES ARE ESPEC-
IALLY SUITABLE FOR USE IN APART-
MENT HOUSES ETC. WHERE LIGHTING
CIRCUITS ARE CONTINUALLY BEING
SWITCHED ON AND OFF THROUGHOUT
THE ENTIRE BUILDING. EVERYTIME
THAT THIS IS DONE,THERE 13 A

TENDENCY FOR A CRACKING SOUND
TO COME OUT OF SOME OPERATING
RECEIVER ELSEWHERE IN THE BUILD-
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ING. TO PREVENT THIS, THE INTERFERENCE FILTER CAN BE CONNECTED IN SERIES
BETWEEN THE RECEIVER AND THE LIGHTING OUTLET FROM WHICH IT IS BEING OPER-
ATED. THIS IS CLEARLY ILLUSTRATED IN FIG. 16.

THE REMAINING TERMINAL OF THE INTERFERENCE ELIMINATOR IS THEN GROUN-
DED TO SOME NEARBY COLD WATER PIPE OR OTHER SUITABLE POINT AND RECEPTION
WILL NOW BE GREATLY IMPROVED.

IN ACTUAL PRACTICE, IT IS OF COURSE GENERALLY DESIRABLE TO HOUSE THE
INTERFERENCE ELIMINATOR WITHIN THE
CABINET, SO THAT IT IS CONCEALED
FROM VIEW. IT IS READILY INSTALLED
AND DISCONNECTED AND IS THEREFORE
IDEAL FOR PORTABLE USE AND CAN BE

CARRIED AWAY WITH THE RECEIVER IN

CASE THE TENANT SHOULD DECIDE TO

MOVE.

FIG.17
Series Connected Wave Trap_

IBLE EFFECTS

REDUCING STATIC NOISES

NOW THAT WE HAVE INVESTIGATED
THE MANNER OF SUPPRESSING MAN-MADE
INTERFERENCE AT THE SOURCE, LET U8

NEXT SEE WHAT WE CAN DO ABOUT NAT
UREIS INTERFERENCE,NAMELY "STATIC."
AS YOU WERE TOLD BEFORE, WE CANNOT
ELIMINATE STATIC BUT THERE ARE METH
ODS WHEREBY WE CAN REDUCE THE AUD-

OF STATIC UPON OUR RECEIVER, DURING THE TIME WE ARE LISTENING
TO A PROGT, THE SAME SUGGESTIONS WHICH ARE TO BE OFFERED YOU NOW, APPLY
EQUALLY WELL TOWARDS REDUCING THE AUDIBLE EFFECTS OF MAN-MADE INTERFERENCE
NOISES WHICH ARE PICKED UP BY THE RECEIVING ANTENNA.

THE FIRST THING TO CONSIDER IN THIS RESPECT IS THE ANTENNA INSTALLA-
TION BECAUSE THE HIGHER AND LONGER THE ANTENNA AND THE LONGER THE LEAD....IN,
THE GREATER WILL BE THE DISTURBANCE OF STATIC.

THE REASON FOR THIS IS THAT AL-
THOUGH THE SIGNAL BECOMES WEAKER AS

THE HEIGHT AND LENGTH OF THE ANTENNA
WIRE IS DECREASED, YET THIS CONDITION
HAS A STILL MORE MARKED EFFECT UPON
THE STATIC BECAUSE IT CAUSES THE STAT
IC STRENGTH TO DECREASE MORE RAPIDLY
THAN SIGNAL STRENGTH. CONVERSELY, WE
HAVE THAT THE HIGHER AND LONGER WE
MAKE OUR ANTENNA, THE STATIC STRENGTH
WILL INCREASE AT A MORE RAPID RATE

THAN OUR SIGNAL STRENGTH MEANING THAT
WITH A GIVEN VOLUME OF BROADCAST PRO-
GRAM, WE WILL NOW HAVE A GREATER PER-
CENTAGE OF STATIC NOISE AS COMPARED
TO THE RESULTS OBTAINED WITH THE LOW

AND SHORT ANTENNA.

TO TAKE ADVANTAGE OF THIS CONDI....

5 1 G . 1

A Para/lei Connected Wave Trap.
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TI N, IT IS ADVISABLE TO USE AN ANTENNA CONSISTING OF A SINGLE WIRE,WHICH
IS NOT MORE THAN 50 FT. LONG AND ELEVATED AT A HEIGHT OF NOT MORE THAN

30 FT. THIS WILL CAUSE A MARKED DECREASE IN STATIC COMPARED TO SIGNAL
STRENGTH*

WAVE TRAPS

ANOTHER IDEA, WHICH HAS BEEN WORKED OUT AND WHICH FREQUENTLY PRODUCES
THE DESIRED RESULTS IN REDUCING STATIC NOISES IS SHOWN IN FIG* 17. HERE
WE HAVE A WAVE TRAP CONNECTED IN SERIES BETWEEN THE ANTENNA AND PRIMARY
WINDING OF THE RECEIVER'S 1ST R.F. TRANSFORMER.

THIS WAVE TRAP IS NOTHING MORE THAN A SINGLE TUNING CIRCUIT,CONSIST-
ING OF A COIL AND VARIABLE CONDENSER* BY TUNING THIS TRAP TO A CERTAIN
FREQUENCY, THIS PARTICULAR FREQUENCY WILL FIND IT VERY DIFFICULT TO GET
INTO THE PRIMARY WINDING OF THE FIRST
R.F. TRANSFORMER BUT ALL OTHER FRE-
QUENCIES PASS THROUGH THE TRAP QUITE
READILY.

NOT ONLY DOES SUCH A TRAP AID IN
It' REDUCING STATIC NOISES BUT IT ALSO
AI S IN MAKING A POORLY DE812NED RE-
CEIVER MORE SELECTIVE IN THAT IT

TENOS TO REJECT SOME POWERFUL STATION
W ICH IS CAUSING FORCED OSCILLATIONS

THE REGULAR TUNED CIRCUITS, WHEN
SE ARE TUNED TO AN ENTIRELY DIFF
T FREQUENCY.

ANOTHER INSTALLATION FOR A WAVE
TtP IS SHOWN IN FIG. 18 AND HERE THE
T P IS CONNECTED PARALLEL TO THE PRI
MARY WINDING OF THE 1ST. R.F. TRANS-
FORMER* IN THIS CASE, THE FREQUENCY TO WHICH THE TRAP IS TUNED, WILL
FORCED THROUGH THE PRIMARY WINDING OF THE R.F. TRANSFORMER AND
14a FREQUENCIES WILL FIND QUITE AN EASY PATH THROUGH THE TRAP.

R.F.-VrarisF

FIG. 19
ilbsorptim Type Wave Trap,

BE

ALL REMAIN

STILL ANOTHER WAVE TRAP IS SHOWN IN F12. 19. THIS IS THE ABSORPTION
TYPE AND HERE YOU WILL NOTE THAT AN EXTRA R.F. COIL IS CONNECTED INSERIES
BETWEEN THE ANTENNA AND PRIMARY WINDING OF THE 1ST. R.F. TRANSFORMER. THE
EXTRA WINDING IS THEN INDUCTIVELY COUPLED TO A TUNED WAVE TRAP AND WHEN
THE WAVE TRAP 13 TUNED TO SOME CERTAIN FREQUENCY, IT WILL ABSORB A GREAT
DEAL OF POWER FROM THE ANTENNA CIRCUIT CAUSED BY THIS UNDESIRED FREQUENCY.
THE RESULT IS THAT PRACTICALLY NO POWER OF THE FREQUENCY TO WHICH THE
TRAP IS TUNED WILL EVER REACH THE RECEIVER AND WHAT LIT7LE DOES ENTER THE
RECEIVER, ITS STRENGTH 13 REDUCED SUFFICIENTLY SO AS TO PREVENT IT FROM
CAIIJSING MUCH TROUBLE.

THE ABSORPTION TYPE WAVE TRAP IS ABOUT THE MOST EFFECTIVE OF THOSE
SHOWN YOU BUT ALL OF THEM HELP SOMEWHAT TO REDUCE STATIC NOISES AND FORCED
OSCILLATIONS FROM UNWANTED STATIONS. THESE TRAPS CAN EITHER BE CONTAINED
WITHIN A SEPARATE CASE AND CONNECTED TO THE RECEIVER ONLY AT THE TIME ONE
CARES TO USE IT OR ELSE THEY CAN BE INCORPORATED AS A PERMANENT PART OF
TRECEIVER CIRCUIT.
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INTERFERENCE -REJECTING ANTENNA SYSTEMS

CONTINUAL RESEARCH IS IN PROGRESS TO OVERCOME THE UNDESIRABLE EFF-
ECTS OF INTERFERENCE NOISES UPON RADIO RECEPTION AND CONSTANT IMPROVE,-

MENTS ARE BEING MADE.

EXPERIMENTS HAVE
IS PICKED UP BY THE ANTENNA
RECEIVER, RATHER THAN BEING
THE ANTENNA AS WAS FORMERLY

SHOWN THAT MOST OF THE SO -.CALLED WMAN-.MADESTATIC"

LEAD-IN WIRE AND FROM HERE CARRIED TO THE

MOSTLY PICKED UP BY THE ELEVATED PORTION OF

GENERALLY SUPPOSED. CONDITIONS BEING SUCH, T
IS NO MORE BUT LOGICAL TO

BELIEVE THAT A CONSIDERABLE
PORTION OF THE INTERFERENCE
NOISE CAN BE PREVENTED FROM
ENTERING THE RECEIVER BY

SIMPLY PROVIDING THE ANTENNA
LEAD-IN WIRE WITH AGROUNDED
SHIELD. IN THIS WAY, THE

LEAD-IN WIRE WOULD SERVE
SOLELY AS A CONDUCTOR OF
RADIO FREQUENCY ENERGY FROM
THE ELEVATED ANTENNA WIRE
TO THE RECEIVER WITHOUT
POSSESSING ANY SIGNAL PICK-
UP CHARACTERISTICS OF ITS

OWN.

p----Ar*entota

AtiEenria

arres.ter

Zeceivar
An ken ti
Terminal

Skiel pi ed
Lead-in
wire `-""

Deceiver
coupler -

Receiver
9r,und Ternt.

FIG. 20
A Noise-Pejecting /intent -7a Syseern

BRAID.

SINCE THE TIME THIS

DISCOVERY WAS MADE,SHIELDED
LEAD-IN WIRE HAS BEEN GAIN-
ING IN POPULARITY. IT CON-
SISTS OF THE CUSTOMARY
STRANDED COPPER CONDUCTOR.
THIS IS SURROUNDED BY A

LAYER OF COTTON OVER WHICH
A LAYER OF RUBBER IS PRO-
VIDED. THE RUBBER INSULATION
IS IN TURN COVERED WITH A

TINNED COPPER OR ALUMINUM

THE COPPER CONDUCTOR IS THUS USED IN THE NORMAL MANNER TO CONDUCT

THE SIGNAL ENERGY FROM THE ANTENNA TO THE RECEIVER AND BY SOLDERING A

WIRE TO THE METALLIC BRAID COVERING AND THEN GROUNDING THIS WIRE, THE

LEAD-IN WIRE WILL BE THOROUGHLY SHIELDED.

ALTHOUGH THE SHIELDED LEAD-IN WIRE WILL PREVENT CONSIDERABLE PICK-
UP OF INTERFERENCE NOISE, YET IT OFFERS UNDESIRABLE CHARACTERISTICS AS

WELL. THE CHIEF DISADVANTAGE OF THE PLAIN SHIELDED LEAD-IN WIRE IS THAT

CONSIDERABLE CAPACITY IS INTRODUCED BETWEEN THE LEAD-IN CONDUCTOR AND

ITS GROUNDED SHIELD COVERING. THIS CAPACITY PERMITS CONSIDERABLE RADIO

FREQUENCY OR SIGNAL ENERGY TO PASS FROM THE LEAD-IN WIRE TO GROUND WITH-
OUT REACHING THE RECEIVER AND THIS NATURALLY RESULTS IN A CONSIDERABLE
LOSS OF SIGNAL ENERGY.

To OVERCOME MIS LOSS, SPECIAL ANTENNA COUPLING TRANSFORMERS HAVE
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N DEVELOPED BY SEVERAL CONCERNS. TWO OF THESE COUPLERS ARE GENERALLY

D TO COMPLETE THE INSTALLATION --ONE OF THEM BEING USED TO COUPLE THE

ENNA TO THE SHIELDED LEAD-IN WIRE AND THE OTHER TO CCUPLE THE LEAD-IN

E TO THE ANTENNA TERMINAL OF THE RECEIVER.

TO MAKE AN ANTENNA INSTALLATION AS THIS,IT IS PREFERABLE TO ERECT

ANTENNA A8 HIGH AS POSSIBLE AND OUT IN THE CLEAR SO THAT IT WILL BE

ATED AS FAR AWAY AS PRACTICAL FROM ALL NEARBY KNOWN SOURCES OF MAN-

E STATIC.

THE ANTENNA COUPLER IS ATTACHED TO THE ANTENNA AND FROM THIS COUPLER
SHIELDED LEAD-IN WIRE 18 RUN TO THE RECEIVER. THE RECEIVER COUPLER IS

N MOUNTED WITHIN THE RECEIVER CABINET AND THE LEAD-IN WIRE ATTACHEDTO
WITHOUT MAKING ANY ADDITIONAL CONNECTIONS IN THE ENTIRE LENGTH OF THE
1>IN. THE RECEIVER COUPLER IS IN TURN CONNECTED TO THE ANTENNA AND

UND TERMINALS OF THE RECEIVER, THUS COMPLETING THE INSTALLATION. IT IS

ORTANT THAT THE SHIELDING OF
LEAD-IN WIRE BE SECURELY

UNDED.

A NUMBER OF THESE NOISE
UC1NG ANTENNA COUPLING CE -

E ARE BEING MANUFACTURED BY
FERENT CONCERNS AND CAN BE

CHASED READY FOR 1NSTALLA
N FROM ANY GOOD RADIO SUPPLY
SE. THE MANUFACTURERS SUPPLY
PLETE INSTRUCTIONS REGARDING
INSTALLATION OF THEIR PAR..

ULAR UNITS SO AS TO INSURE
ISFACTORY PERFORMANCE.

SO AS TO GIVE YOU ABETTER
A OF THE CONSTRUCTIONAL FEA
ES OF SUCH AN ANTENNA COUP-
E SYSTEM, WE HAVE PREPARED

21 FOR YOU. HERE THE ANTENNA COUPLER IS REPRESENTED BY Lx AND THE

EIVER COUPLER BY L. COILS Ll AND I-2. EACH CONSIST OF 150 TURNS OF4*30
DOUBLE COTTON COVERED WIRE SCRAMBLE -WOUND ON A 2p DIAMETER FORM. THE

111THOF THE FINISHED COILS IS lAND THEY ARE EACH TAPPED AT THE 25TH

ConsErucL OF Me
4nferna

ONE END OF Lx IS CONNECTED DIRECTLY TO THE ANTENNA AND ITS OTHER END
GROUNDED. ONE END OF 1.-16.18 GROUNDED WHILE ITS OTHER END IS CONNECTED
THE ANTENNA TERMINAL OF THE RECEIVER THROUGH A .0002.5 MFD. FIXED CON-.
SER.

EACH OF THE COILS IS HOUSED IN AN INDIVIDUAL METALLIC CAN, WHICH IS
UNDED SO AS TO FORM A SHIELD AND THE CANS ARE FILLED WITH PARAFFINE
PROTECT THE COILS AGAINST MOISTURE.

THE LEAD-IN WIRE IS CONNECTED TO THE TAPS OF THE TWO COILS. THE
IELDING OF THE LEAD-IN WIRE IS ALSO THOROUGHLY GROUNDED.

THIS PARTICULAR SYSTEM IS DESIGNED TO BE USED IN CCNJUNCTION WITH AN
ENNA OF 100 FT. LENGTH AND A LEAD-IN OF MO FT. LENGTH. SUCH A LONG
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LEAD-IN IS NOT 80 DETRIMENTAL WITH A COUPLED INSTALLATION AS IN THE AN-

TENNAS SYSTEMS WITHOUT THIS FEATURE DUE TO THE ABSENCE OF NOISE PICK-UP

WITH THE SHIELDED LEAD-INS AND THE BOOSTING EFFECT OBTAINED FROM THE

COUPLING DEVICES.

FtG. 22

IN PIG. 22 YOU ARE SHOWN A TYPICAL AN
TENNA NOISE -REJECTING KIT SUCH AS OFFERED
BY SEVERAL MANUFACTURERS. THESE ATTRAC-
TIVELY PACKED KITS CONTAIN THE ANTENNA COUP
LER, THE RECEIVER COUPLER, 75 FT. OFSHIELD
ED LEAD-IN WIRE AND COMPLETE INSTRUCTIONS
FOR INSTALLATION. ALL UNITS ARE BUILT UP
FOR IMMEDIATE USE AND ALL THAT YOU HAVE TO
DO IS TO CONNECT THEM INTO THE SYSTEM.

THE INFORMATION GIVEN YOU IN THIS
LESSON SHOULD BE OF CONSIDERABLE VALUE TO
YOU BECAUSE THERE IS A GREAT DEMAND FOR

Noise )2e.jecbirlg k7 TRAINED RADIO MEN, WHO KNOW HOW TO OVERCOME
THESE DIFFICULTIES OF I.TERFERENCE. TAKE

ADVANTAGE OF THE OPPORTUNITIES OFFERED YOU IN THIS BRANCH OF RADIO WORK
AND HELP IN THIS LARGE UNDERTAKING TO MAKE RADIO RECEPTION STILL MORE
ENJOYABLE FOR THE MILLIONS OF RADIO LISTENERS THROUGHOUT THE WORLD.

YOU WILL BE WELL REPAID FOR YOUR EFFORTS IN THIS FASCINATING SEARCH
AND ELIMINATION OF ONE OF RADIO'S WORST ENEMIES --"INTERFERENCE."
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2.

3.

4

5

6.

7.

8.

"EXAMINATION QUESTIONS"
LESSON #23

. WHAT DO WE MEAN BY OMAN -MADE INTERFERENCE?"

- DESCRIBE A SIMPLE METHOD WHEREBY YOU CAN DETERMINE WHETHER OR NOT
THE INTERFERENCE NOISE IS BEING PICKED UP BY THE ANTENNA OR GROUND
ING SYSTEM.

- How CAN YOU DETERMINE WHETHER OR NOT THE INTERFERENCE NOISE ORIG-
INATES OUTSIDE OF THE BUILnIN3 IN WHICH THE RECEIVER IS BEING OP-
ERATED?

- DESCRIBE HOW IT IS POSSIBLE TO LOCATE THE SOURCE OF INTERFERENCE
IF IT ORIGINATES OUTSIDE OF THE BUILOING IN WHICH THE RECEIVER
IS BEING OPERATED.

- HAVING FOUND AN ELECTRIC MOTOR AS PRODUCING INTERFERENCE,WHAT
WOULD YOU DO TO PREVENT RADIATION OF THIS DISTURBANCE?

- DESCRIBE HOW A CHOKE MAY BE CONSTRUCTED IN ORDER TO SUPPRESS IN-
TERFERENCE.

- WHAT SHOULD BE DONE TO PREVENT A SET OF VIBRATOR POINTS OF SOME
ELECTRICAL APPLIANCE FROM PRODUCING INTERFERENCE?

- WHY IS IT ADVISABLE TO INCLUDE A SET OF FUSES WHEN INTERFERENCE
FILTER CONDENSERS ARE CONNECTED ACROSS A POWER LINE?

9. - DESCRIBE ONE FORM OF WAVE TRAP AND EXPLAIN HOW IT WORKS.

IC.- DESCRIBE AN INTERFERENCE -....REJECTING ANTENNA SYSTEM.



"Opportunity Knocks at a
Man's Door But Once"

T*3

Many a time you have heard that expression and
perhaps it is true, but there is no law of God or man
that prohibits a man from knocking at Opportunity's
door just as often as he may wish. If he knocks often
enough, sooner or later, he is sure to find opportunity at
home. If he is ready it will mean Success.

Opportunity means nothing to the man who is not
ready. If he is not prepared he won't even be recog
nized. Whatever we amount to in this world depends
entirely upon ourselves, and our own efforts. If we
make no effort we get nothing. If we make a big
effort to get ahead we can and will succeed. In other
words, we are going to be rewarded for exactly what
we do.

Success will not come by merely wishing for it. It
is something we must fight for. We have got to con-
quer every obstacle-we cannot give in to pleasures
or idle dreams. And the harder we fight the greater
will be our success.

Opportunity waits for no one-it's up to us to make
ourselves ready and catch her.
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LESSON NO. 24

AUTOMOBILE RECEIVEZS

Printed in S. A.

THE PUBLIC HAS BECOME SO FASCINATED BY THE RECEPTION OF RADIO BROAD

PROGRAMS THAT BESIDES HAVING A RECEIVER INSTALLED IN THEIR HOMES,

V PEOPLE ALSO NOW HAVE A RECEIVER INSTALLED IN THEIR AUTOMOBILE AS WELL.

IS THUS THAT THE SLOGAN "RADIO As You ORIVE1CAME INTO BEING.

THE SALE OF AUTO RECEIVERS IS BEING PUSHED QUITE HARD AND WE FIND

THAT RADIO EQUIPMENT ON THE MOTOR CAR IS GAINING RAPIDLY IN POPULARITY.

THE AVERAGE AUTOMOBILE MECHANIC IS NOT CAPABLE OF TAKING CARE OF THE

COtIJSTRUCT ION, INSTALLAT I ON, _AND SERVICING OF AUTO RECEIVERS AND CONSE-

QUENTLY THIS PROFITABLE WORK FALLS INTO THE HANDS OF THE SKILLED RADIO

SPECIALIST. ALTHOUGH MANY FACTORY BUILT AUTO RECEIVERS ARE AVAILABLE ON

THE MARKET, YET THIS DOES NOT
PREVENT THE AMBITIOUS RADIO
MAN FROM BUILDING "CUSTOM-
BLit LT" RECEIVERS FOR THIS

PURPOSE.

CONSTRUCTION OF AUTO
RECEIVERS

WE WILL BEGIN OUR D I S-

C SS ION OF AUTO RECEIVERS BY

F RST CONSIDERING THE BAB IC

C NSTRUCT I ONAL FEATURES OF

T IS TYPE OF RECEIVER AND THEN
W WILL WORK OUR WAY THROUGH

TIE INSTALLATION ETC.
iG . 1

A i2adio -Equipped A uiornobife

FURTHERMORE, SO THAT YOU MAY BE FAMILIAR WITH THE PRINCIPLES OF CON-

STRUCT I ON USED IN THE EARLIER MODELS OF AUTOMOBILE RECEIVERS, WE SHALL

INVESTIGATE THESE DESIGNS FIRST AND THEN CONTINUE WITH THE STUDY OF THE

MORE MODERN CIRCUITS AND THEIR RELATED ACCESSORY EQUIPMENT. THIS WI LL GIVE

YIOU A BROADER KNOWLEDGE OF THESE AUTO SETS IN THAT YOU WILL BECOME BETTER

ACQUAINTED WITH THE FIELD IN GENERAL, AS WELL AS TO BE BETTER INFORMED OF

T1HE PROGRESS MADE IN THIS PARTICULAR BRANCH OF RADIO DURING THE PAST FEW

YEARS.
1
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TO BEGIN WITH, IT IS LOGICAL THAT SINCE THE AUTO RECEIVER IS MORE OR.
LESS OF A PORTABLE NATURE, IT SHOULD BE CONSTRUCTED AS LIGHT AND SMALLIN
SIZE AS POSSIBLE. STRENGTH, HOWEVER, SHOULD NOT BE SACRIFICED TO OBTAIN
THESE AFORE MENTIONED QUALITIES, FOR IT MUST NOT BE FORGOTTEN THAT THE
AUTO RECEIVER IS SUBJECTED TO VIBRATION AND ROAD SHOCKS DURING THE COURSE

OF DRIVING.

Fronk View
FIG. 2.

of'AuZo Qeceiver- CI-7assis,

A FRONT
VIEW OF ATYPICAL
AUTO RECEIVER
CHASSIS Is SHOWN
IN FIG. 2,WHERE...

AS THE REAR VIEW
OF THIS SAME UNIT
IS SHOWN IN FIG.

3.

THE RECEIV
ER HERE SHOWN IS
A COMMERCIAL
MODEL, KNOWN AS
THE NATIONAL RE
CEIVER. AS YOU
WILL NOTE IN
THESE TWO ILLUS

TRATIONS, THE ENTIRE ASSEMBLY IS COMPLETE TO THE MINUTEST DETAIL AND
YET ITS OVERALL DIMENSIONS ARE REASONABLY PROPORTIONED, SO THAT THE UNIT
CAN BE MOUNTED BEHIND THE DASH OF THE CAR AND ITS CONTROLS ARE JUST AS
ACCESSIBLE TO THE DRIVER AS ANY OF THE LEVERS CONTROLLING THE AUTOMOBILE.

THE CHASSIS OF THIS RECEIVER, IS NOT LEFT IN AN EXPOSED CONDITION AS
ILLUSTRATED HERE BUT IT IS HOUSED WITHIN A BOX -LIKE METALLIC CONTAINER
IN THE MANNER SHOWN IN FIG. 4.

FIG. 4 SHOWS THE VARIOUS PARTS, WHICH GO TOGETHER T3 MAKE UP THIS
UNIT. NOTICE THAT IT CONSISTS OF THE RECEIVER ITSELF, THE LOUD SPEAKER,A
WATER PROOF METAL CONTAINER FOR THE "B" AND "C" BATTERIES, A JUNCTION AND
FUSE BLOCK AND THE
NECESSARY WIRING TO
COMPLETE THE CIRCUIT
CONNECTIONS.

TYPICAL AUTO RE-
CEIVER CIRCUIT

THE CIRCUIT DI
AGRAM FOR THIS SAME
RECEIVER IS SHOWN IN
FIG. 5. THE CIRCUIT
HERE ILLUSTRATED CON
SISTS OF TWO STAGES
OF R.F. AMPLIFICA-
TION EMPLOYING THE
TYPE -24 SCREEN GRID
TUBES, POWER DETECT
TION USING THE TYPE

FIG. 3
Pear- View of Aubo Paceiver Chassis.
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TUBE; A -24 FIRST AUDIO TUBE, USED WITH THE SPACE CHARGE GRID PRIN-

CE AND A -I2A POWER TUBE, WHICH IS CONNECTED TO THE A.F. TUBE BY RE...

TANCE...CAPACITY COUPLING.

THE "A" SUPPLY FOR THE AUTO RECEIVERS IS FURNISHED BY THE CARS STOR

TERY, WHEREAS THE "B" AND "C" BATTERIES ARE CARRIED ALONG AS EXTRA

IPMENT. THE TYPE -24 TUBES AS USED HERE, ALTHOUGH THE RECEIVER BE A

TERY OPERATED UNIT, WILL GIVE THE
EIVER THE NECESSARY R.F. GAIN BE. -

ES DELIVERING A QUITE UNIFORM

CTRON EMISSION ON ACCOUNT OF THE

HODEIS ABILITY TO RESIST TEMPERA

E CHANGES.

THE ADVANTAGE OF USING THE -12A

T BE AS A DETECTOR LIES IN THE FACT

T T THIS TUBE'S FILAMENT ALSO HAS

A ENDENCY TO HOLD HEAT,WHILE AT THE
SAE TIME REQUIRING BUT A COMPARA

T11IVELY SMALL FILAMENT CURRENT. IN

AUTO RECEIVERS, IT IS ADVISABLE TO

KEEP THE FILAMENT CURRENT DOWN TO AS

LOW A VALUE AS POSSIBLE WITHOUT DE-

STROYING THE EFFICIENCY OF THE APPAR
ATUS BECAUSE AN EXCESSIVE DRAIN FROM
PROPER OPERATION OF THE AUTOMOBILEIS

r I Ci

s se mb ly Making -up The
Arab-oria/ Auto ,Deceiver.

THE STORAGE BATTERY WILL IMPAIR THE

ELECTRICAL SYSTEM.

THE -24 TUBE, USED IN A SPACE -CHARGE GRID ARRANGEMENT, GIVES HIGH A.F.

AAPLIFICATION AND THUS THIS SYSTEM CAN BE USED HERE ADVANTAGEOUSLY IN

ORDER TO REDUCE THE NUMBER OF REQUIRED AUDIO AMPLIFYING STAGES.

THE -12 A TUBE, AS USED IN THE POWER STAGE, NOT ONLY SERVES AS A

SUITABLE POWER TUBE FOR AUTO USE BUT ONLY DRAWS A SMALL AMOUNT OF FILAMENT

CURRENT, THE SAME AS THE DETECTOR TUBE OF THIS RECEIVER.

THE PURPOSE OF THE DOUBLE -POLE, SINGLE-THROW SWITCH,IN FIG. 5, 18 TO

PEN BOTH THE FILAMENT AND B BATTERY LEADS WHEN THE SET IS NOT IN USE,

HEREBY SAVING CURRENT.

PROBABLY YOU HAVE BEEN THINKING OF THE -24 TUBES IN FIG. 5 AS.DRAWING

FIG. 5

Circuit- Diagram of the NAT/ONAL. Auto .eceiver-:
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CONSIDERABLE BATTERY CURRENT, FOR EACH TUBE OF TIMIS TYPE IS RATED AS BE-
ING CAPABLE OF PASSING 1.75 AMPERES THROUGH ITS FILAMENT WITH 2.5 VOLTS
IMPRESSED ACROSS THE FILAMENT TERMINALS. HOWEVER, BY AGAIN LOOKING AT
FIG. 5 CLOSELY, YOU WILL NOTE THAT THE THREE -24 TUBES ARE NOT CONNECTED
IN PARRALLEL BUT IN SERIES.

BY MEANS OF THIS METHOD OF CONNECTING THESE THREE TUBES, A FULLY
CHARGED STORAGE BATTERY, AS USED IN THE CAR, WILL BE CAPABLE OF SENDING
THE SAME 1.75 AMPERES THROUGH THE FILAMENTS OF EACH OF THE -24 TUBES IN-
STEAD OF A SEPARATE I . 75 AMPERES THRU EACH. THIS BRINGS ABOUT A GREAT
SAVING IN THE CURRENT WHICH IS DRAINED FROM THE STORAGE BATTERY.

THE FILAMENTS OF THE TWO -12 A's ARE ALSO CONNECTED IN SERIES WITH
EACHOTHER, SO AS TO KEEP THE FILAMENT CURRENT CONSUMPTION DOWN TO A MIN...
!MUM VALUE

BEFORE CONTINUING WITH THE ACTUAL INSTALLATION OF RADIO EQUIPMENT

L_J _
.00035 M FD .00035 Mr°. .006 5 MEG .006 5 MEG.

-24 I -24 -24 MFD-2 FD. -24
ti

5
MEG

.5 MFD.

.11M,

C+

!FUSE

a - A -

SWITCH

A+

FUSE

C-9 V. 8+90 V

.006 mm.

-12

8-h 180 V.

PI G.6Ilnother Circuit Diagram lg.).- 4., 4iJLo ,Deceiver,
UPON THE AUTOMOBILE, LET US FIRST INSPECT SOME MORE RECEIVER CIRCUITS WHICH
HAVE PROVED THEMSELVES AS BEING SATISFACTORY FOR THIS USE. You SEE, GREAT
CARE MUST BE EXERCISED IN THE DESIGN OF SUCH A RECEIVER FOR IN SPITE OF
ITS SMALL SIZE, IT MUST BE VERY SENSITIVE BECAUSE THE METAL BULK OF THE
AUTOMOBILE ACTS AS A SHIELD AROUND THE RECEIVER INSTALLATION,THEREBY DI-
MINISHING TO A MARKED DEGREE THE EFFECTIVENESS OF THE AVAILABLE INPUT EN-
ERGY.

ANOTHER AUTO RECEIVER CIRCUIT

ANOTHER INTERESTING RECEIVER CIRCUIT FOR AUTOMOTIVE USE IS SHOWN IN
FIG. 6. IN THIS CASE, THREE R.F. STAGES ARE USED, EMPLOYING TYPE -24 TUBES.
THE DETECTOR IS OF THE GRID CONDENSER AND LEAK TYPE, USED IN CONJUNCTION
WITH A -27 TYPE TUBE. THE AUDIO STAGE MAKES USE OF A -24 TYPE TUBE WITH
RESISTANCE -CAPACITY COUPLING AND A TYPE -I2A TUBE IS MADE USE OF IN THE
POWER STAGE.

Now THEN, HERE AGAIN NOTICE THE SERIES -PARALLEL FILAMENT CONNECTIONS
SO AS TO REDUCE THE DEMAND UPON THE STORAGE BATTERY. THE THREE R.F. TUBES
ARE CONNECTED IN SERIES ACROSS THE 6 VOLT "A" BATTERY. THIS WILL IMPRESS
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A liOLTAGE OF 2 VOLTS ACROSS THE FILAMENT TERMINALS OF EACH OF THESE AND

AL1HOUGH A LITTLER LOWER THAN THE REQUIRED A.C. FILAMENT VOLTAGE FOR

THIS TYPE OF TUBE, IT WILL BE FOUND THAT THIS FACT WILL NOT IMPAIR THE

EF ICIENCY OF THE TUBE'S OPERATION TO ANY NOTICEABLE DEGREE. ALL THREE OF

THESE TUBES WILL THUS ONLY DRAW SLIGHTLY LESS THAN 1.75 AMPERES.

PAGE 5

F I

IM

THE FILAMENT OF THE -27 DETECTOR TUBE IS IN SERIES WITH THE -24

ST AUDIO, AS WELL AS WITH A .6 OHM RESISTOR,THEREFOFE 5 VOLTS WILL BE

RESSED ACROSS ITS FILAMENT.

SO HERE AGAIN, YOU ARE LOOKING AT AN EXAMPLE OF AN AUTO RADIO RE-

CEIVER, IN WHICH THE QUALITIES OF STRENGTH AND STABLE OPERATION OF THE
A.b. TUBES ARE USED IN A BATTERY CIRCUIT WITHOUT OVER --AXING THE BATTERY.

NOTE THE TWO FUSES IN THE CIRCUIT OF FIG. 6. THESE ARE PROVIDED TO
P OTECT THE WIRING OF THE CAR IN CASE THAT A SHORT SHOULD DEVELOPE INTHE
C RCUITS OF THE RECEIVER IN WHICH THESE FUSES ARE INSTALLED. TO FURTHER

8 ABLIZE THE RECEIVER, 140 MILLIHENRY R.F. CHOKES ARE INSTALLED IN THE

P TE CIRCUIT OF THE R.F. TUBES AND THESE ARE USED IN CONJUNCTION WITH

REE OF THE .5 MFD BY-PASS CONDENSERS.

THE REASON FOR THE UNTUNED INPUT CIRCUIT OF THIS. RECEIVER IS TO DO
AWAY WITH THE ANTENNA EFFECT IN CASE THAT THE RECEIVER BE USED WITH VAR-
IOUS SIZED ANTENNAS. THIS CASE WOULD BE ENCOUNTERED WHEN USING THE SAME

RECEIVER FOR AUTO, BOAT OR CAMP ETC. IN WHICH CASE THE AERIAL LENGTHEIAND

HEIGHTS WOULD DIFFER.

THE NEW AUTO RECEIVER TUBES

DURING THE DEVELOPMENT OF AUTO RECEIVERS, THE A, THE -22,
THE -24, THE -27, ETC. WERE ALL TRIED, YET NONE OF THEM MET WITH AS

MUCH SUCCESS AS WAS DESIRED. THE D.C. TYPES WERE TOO FRAGILE FOR AUTOMO-
BILE USEAND THUS PERMITTED MICROPHONIC NOISES WHEN SUBJECTED TO THE VIB-

IiATION OF THE MOVING CAR. EVEN THE A.C. TUBES OIDNtT PERFORM AS WAS EX-

PECTED, FOR THESE TOO WERE NOT SPECIALLY DESIGNED FOR AUTOMOTIVE USE.

THESE SHORT -COMINGS HAD TO BE OVERCOME, IN ORDER TO KEEP THE AUTO

ADIO ON A FIRM FOOTING,80 TO PROMOTE ITS ADVANCEMENT,TUBE MANUFACTURERS
NTRODUCED SOME NEW TUBES TO THE MARKET, WHICH ARE ESPECIALLY ADAPTED

0 AUTOMOTIVE USE., THE FIRST OF THE AUTOMOBILE TYPE TUBES, WHICH WERE

NTRODUCED TO THE INDUSTRY, INCLUDED THE -36, -37, -78 AND THE -39. THE

8SENTIAL CHARACTERISTICS OF THESE THREE AUTO TUBES ARE GIVEN IN THE

OLLOWING PARAGRAPHS.

OPERATING CHARACTERISTICS OF THE -36.

THE -36 IS A SCREEN GRID TUBE CONSISTING OF A HEATER, CATHODE,
PLATE, CONTROL GRID AND SCREEN GRIC. IT HAS A 5 -PRONG BASE AND A CAP ON

TOP OF THE GLASS BULB AT WHICH THE CONTROL GRID CONNECTION IS MADE TH IS

TUBE MAY BE USED EITHER AS AN R.F. AMPLIFIER OR DETECTOR.

FROM THIS GENERAL DESCRIPTION, YOU WILL NOTICE THAT THE -36 IN ITS
CONSTRUCTIONAL FEATURES AND APPLICATION IS SOMEWHAT SIMILAR TO THE TYPE

-24 TUBES WHICH IS USED IN A.C. RECEIVERS. THE OPERATING CHARACTERISTICS
OF THE -36, HOWEVER, ARE DIFFERENT IN ORDER TO BEST ADAPT IT TO AUTCMO--

TIVE USE. ITS CHARACTERISTICS ARE AS FOLLOWS:
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HEATER VOLTAGE
6.3 VOLTS

HEATER CURRENT
0.3 AMPERE

PLATE VOLTAGE
90 TO 180 VOLTS

SCREEN GRID VOLTAGE 55 TO 90 VOLTS
CONTROL GRID VOLTS... --1.5 TO -3 VOLTS
PLATE CURRENT

1 8 TO 3.1 MA.
AMPLIFICATION FACTOR 275 TO 370

THE TYPE -37 TUBE

THE -37 IS A GENERAL-PURPOSE AUTOMOTIVE TRIODE AND IN CONSTRUCTION
IS SOMEWHAT SIMILAR TO THE -27 A.C. TUBE. THAT 18, IT CONSISTS OF AHEATER,
CATHODE, PLATE AND CONTROL GRID AND A FIVE -PRONG BASE. THE OPERATING CHAR
ACTERISTICS OF THE -37 ARE AS FOLLOWS:

FtG,7
The -38

HEATER VOLTAGE 6.3 VOLTS
HEATER CURRENT 0 3 AMPERE
PLATE VOLTAGE 90 TO 135 VOLTS
GRID BIAS TO VOLTS
PLATE CURRENT 2 6 TO 4.3 MA.
AMPLIFICATION FACTOR 9

THE TYPE -38 TUBE

THE -38 IS A HEATER TYPE PENTODE POWER TUBE DESIGNED
PRIMARILY TO DELIVER RELATIVELY LARGE AUDIO POWER OUTPUT
WITH COMPARATIVELY SMALL SIGNAL
ITS GRID. IT HAS A FIVE -PRONG BASE TO WHICH ARE CONNECTED
ITS HEATER, CATHODE, SCREEN GRID AND PLATE, WHILE ITS CON
TROL GRID CONNECTION IS MADE TO THE METALLIC CAP PROVIDED
ON TOP OF THE BLASS BULB. THIS TUBE 18 ILLUSTRATED FOR YOU
IN FIG. 7.

THE OPERATING CHARACTERISTICS OF THE -38 ARE AS
FOLLOWS:

HEATER VOLTAGE 6 3 VOLTS
HEATER CURRENT 0 3 AMPERE
PLATE VOLTAGE 135 VOLTS
SCREEN GRID VOLTAGE 135 VOLTS
CONTROL GRID VOLTS -13.5 VOLTS
PLATE CURRENT 9 MA.
AMPLIFICATION FACTOR 100

525 MILLIWATTSPOWER OUTPUT

THE TYPE -39 TUBE

THE -39 IS AN R.F. PENTODE WITH VARIABLE -MU CHARACTERISTICS AND THUS
CONSISTS OF A HEATER, CATHODE, PLATE, SCREEN GRID, CONTROL GRIDANOTHESU-
PPRESSOR GRIC IS ALREADY FASTENED TO THE CATHODE WITHIN THE TUBE, THEREBY
DOING AWAY WITH THE NEED FOR AN ADDITIONAL CONNECTION PRONG FOR THIS EL-
EMENT. ALTOGETHER THEN,THERE ARE FIVE BASE PRONGS AND A CONTROL GRID CONN
ECTION ON TOP OF THE TUBE. ITS OPERATING CHARACTERISTICS ARE:

HEATER VOLTAGE 6 3 VOLTS
HEATER CURRENT 0 3 AMPERE
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PLATE VOLTAGE 90 TO 180 VOLTS

SCREEN GRID VOLTAGE 90 VOLTS

CONTROL GRID VOLTS -3 VOLTS MINIMUM

PLATE CURRENT 4.4 TO 4.5 MA.

AMPLIFICATION FACTOR 360 TO 750

THE MAIN ICEA BEHIND THE DESIGN OF THESE TUBES WAS TO CONSTRUCT

THE WITH SUFFICIENT RIGIDITY, SO THAT THEY COULD WITHSTAND A NORMAL

MOUNT OF VIBRATION WITHOUT BECOMING MICROPHONIC. FURTHERMORE,YOU WILL NO

TI E BY CONSULTING THEIR OPERATING CHARACTERISTICS THAT THEY REQUIRE AFIL

AM NT VOLTAGE EQUIVALENT TO THAT OF THE CAWS STORAGE BATTERY AND BESIDES

THS, ALL FOUR OF THESE TUBES DRAW BUT .3 OF AN AMPERE OF FILAMENT CURRENT

PEifit TUBE, WHICH MEANS A DECIDED SAVING IN FILAMENT CURRENT.

THE HEATER CONSTRUCTION OF THESE TUBES IS SUCH THAT THEIR EFFIC-.

IE4Y WILL NOT BE IMPAIRED BY THE FACT THAT THE VOLTAGE OF THE STORAGE BAT

TE1qY VARIES DURING USE. THAT IS, THESE TUBES WILL OPERATE AT FULL EFFIC-

IENCY IF THE APPLIED FILAMENT VOLTAGE IS ANYWHERES WITHIN THE LIMITS OF

5.5 VOLTS AND 8.5 VOLTS.

ANOTHER INTERESTING FACT CONCERNING THESE SPECIAL AUTOMOTIVE TUBES

THAT THEY ARE SMALLER IN OVER-ALL SIZE AS COMPARED TO THE OLDER TYPES

op' A.C. TUBES SUCH AS THE ..24,27,AND -47. BECAUSE OF THIS REDUCTION IN

01 2 Volume Conk -rot
"B-"13-4."

74y.
B+'

20 TO 45,

'(NTOOE
'58

sw
4 05 06

133 V. 6.3 t354,

F1 G. 8
,au L) i2eceiver, Ettip/oying Lice /aZese Tubes.

IIZE, THEY WILL NOT REQUIRE SO MUCH MOUNTING SPACE AN,: THIS OF COURSE

ILL ASSIST MATERIALLY IN KEEPING THE RECEIVER DIMENSIONS WITHIN REASON..

IEILE LIMITS.

NOT ONLY ARE THESE TUBES SATISFACTORY FOR AUTOMOTIVE USE BUT THEY

ILL ALSO PERFORM SPLENDIDLY IN ANY D.C. CIRCUIT, IN WHICH THE VOLTAGE CCU

ITIONS ETC. CORRESPOND TO THE REQUIREMENTS AS DEMANCED IN AUTOMOTIVE USE.

A RECEIVER USING SPECIAL AUTOMOTIVE TUBES

A CIRCUIT DESIGNED ESPECIALLY FOR THE USE OF HE TYPE -36 AND -38

TUBES IN AN AUTO RECEIVER IS ILLUSTRATED IN FIG. 8. THE CHOKE COILS "L"

IIN THIS CASE ARE HONEYCOMB-WOUND COILS, CONSISTING 07 400 TURNS OF #36

SILK COVERED WIRE. THE INSIDE DIAMETER OF THESE HONE:OMB COILS IS 3/8"AND

ITHE COIL IS 1/4" WIDE. THESE SPECIFICATIONS HOLD TRUE FOR ALL OF THECOILS

'MARKED "L" IN FIG. 8.

EACH OF THESE CHOKES IS SHUNTED BY A 40 MMFD. FIXED CONDENSER, SO
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AS TO TUNE THE CHOKES "L" 770 RESONANCE BETWEEN 500 AND 600 METERS. THIS
EFFECT WILL AID IN PROVIDING UNIFORM AMPLIFICATION AT ALL BROADCAST FRE-QUENCIES.

THE PRIMARY WINDING IN THE ANTENNA CIRCUIT CONSISTS OF 20 TURNS OF
130 SILK COVERED WIRE WOUND ON A lin DIAMETER TUBE. THIS WINDING,YOU WILL
NOTE IN FIG. 8, IS CONNECTED IN SERIES WITH THE FIRST CHOKE "L".

THE PRIMARIES OF THE REMAINING R.F. TRANSFORMERS CONSIST OF I2TURNS
OF #30 SILK COVERED WIRE ALSO WOUND ON A IP DIAMETER TUBE AND THE R.F.
SECONDARIES ARE ALL MADE UP OF 110 TURNS OF #30 ENAMELED WIRE. THE PRI-
MARIES AND SECONDARIES OF ALA- THESE COILS ARE WOUND ON THE OUTSIDE OF THE
TUBE FORM IN THE CONVENTIONAL MANNER AND THE HONECOMB TYPE CHOKE COILS"L"
ARE SLIPPED INSIDE OF THE TUBE FORM.

ALSO NOTICE IN FIG. 8 THAT A TYPE -36 SCREEN GRID TUBE IS USED AS A
POWER DETECTOR IN THIS CIRCUIT AND THAT FOUR TUNING CIRCUITS ARE EMPLOYED.
THE HIGH GAIN IN THE R.F. STAGES IS REQUIRED TO COMPENSATE FOR THE TENDEN
CY OF THE METAL STRUCTURE OF THE MOTOR CAR TO ABSORB SIGNAL ENERGY AS AL-
READY STATED AND FURTHERMORE, THIS EXTENSIVE USE OF TUNED CIRCUITS ADDS
TO THE SELECTIVITY OF THE SET, THUS PROVIDING A RECEIVER OF BOTH GOOD SEN
SITIVITY AND SELECTIVITY.

THE USE OF THE AUTO TYPE PENTODE (-38) IN THE POWER STAGE PERMITS A
MARKED REDUCTION IN THE SPACE REQUIRED FOR THE A.F. AMPLIFIER. THE REASON
FOR THIS BEING THAT THIS TUBE NOT ONLY DELIVERS A SATISFACTORY POWER OUT-
PUT BUT IT ALSO HAS SUFFICIENT VOLTAGE AMPLIFICATION SO AS TO BE CAPABLE
OF REPLACING AN AUDIO AMPLIFYING CHANNEL CONSISTING OF BOTH ACONVENTIONAL
A.F. AMPLIFIER STAGE IN ADDI''ION TO A POWER STAGE USING A TRIODE TUBE.

IN ORDER TO OBTAIN THE BEST ADVANTAGE OF THIS PENTODE,THE SPEAKER
USED WITH THIS RECEIVER SHOULD HAVE A WINDING WITH AN IMPEDANCE OF 15,000OHMS.

THE FOLLOWING TABLE GIVES YOU THE LIST OF PARTS REQUIRED IN THE CON
STRUCTION OF THIS MORE MODERN AUTO RECEIVER. THE INDEX NUMBERS HERE GIVEN
AS Cl ,c, ,c3 ETC. ALL CORRESPONDS TO THE PARTS WHICH ARE INDEXED IN THE
SAME MANNER IN THE CIRCUIT DIAGRAM OF FIG. 8.

PARTS LIST FOR THE RECEIVER OF FIG.8

CI -C2 -C3 -C4 4 GANG .00035 MFD. TUNING CONDENSER
C5 -C6 C7-.-C8C9-C 10-C I 1 -C12 -C I 3.... O. I MFD. BY-PASS CONDENSERS

I MFD.BYPASS CONDENSERS(200 WORKING
D. C..)

C15 001 MFD. FIXED MICA CONDENSER
C17 -C19 01 MFD. FIXED MICA CONDENSERS
RI 50,000 OHM POTENTIOMETER

400 OHM FLEXIBLE WIRE RESISTORS
R3 -R5 -R7 -R12. 50,000 OHM I WATT RESISTOR
R8 -R13 10,000 OHM I WATT RESISTORS
R9 100,000 OHM I WATT RESISTOR
R10...R11 250,000 OHM I WATT RESISTORS
LEADS #1-2-3-4-5-6-7 COMBINED IN A 7 WIRE CABLE
8 -9 -10 -II 4 BINDING POSTS

VOLTS
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LI-L2-L3-L4 SHIELDED R.F. TRANSFORMERS TO MATCH .00035
MFD. TUNING CONDENSERS

C 00004 MFD. FIXED MICA CONDENSERS.
R.F.C.-I-2-3 85 MILLIHENRY R.F. CHOKE81
VI -V2 -V3 -V4 TYPE -36 SCREEN -GRID TUBES.
V5 TYPE -38 PENTODE TUBE
5 ALUMINUM TUBE SHIELDS
5 UY SOCKETS
i. 12 GAUGE ALUMINUM SHEET 22"X13" FOR CHASSIS

BASE.

HOOK-UP WIRE AND MISCELLANEOUS HARDWARE SUCH AS SCREWS,NUTS ETC.
(THE TYPE OF TUNING AND VOLUME CONTROLS WILL DEPEND UPON THE LO-
CATION AND METHOD USED IN INSTALLING THE RECEIVER IN THE AUTO-

MOBILE.)

11

SHOULD YOU CARE TO CONSTRUCT THIS RECEIVER,THEN THE ILLUSTRATIONS
SHOMN IN PIG. 9 WILL AID YOU IN THE WORK. NOTICE THAT THE ALUMINUM SHEET

HAS' BEEN BENT ON ALL FOUR SIDES 80 AS TO FORM THE CHASSIS, WHICH IS 16"

LONO, 7" WIDE AND 3" HIGH. HOLES ARE DRILLED FOR THE SOCKETS,SO THAT THE

WAFTER TYPE SOCKETS CAN BE USED.

THE CONDENSER GANG IS MOUNTED ON TOP OF THE CHASSIS AS SHOWN,WHERE-
AS THE SHIELDED R.F. COILS LI-L2-L3-AND L4 ARE MOUNTED ON THE UNDERSIDE OF
TH CHASSIS, DIRECTLY BELOW THE TUNING CONDENSERS,BEING FASTENED TO THE

SI E WALL OF THE CHASSIS. THE MISCELLANEOUS PARTS,SUCH AS FIXED CONDEN-

.SICE VIEW -

Tuning condenser
Tube shields

VIEW

Amienna

/TubeSockabs

lb"

.150173M VIEW.

Volume, con Erol

t

condenser--- )
Speaker

Speaker

FIG. 9
Parts Arr-angernenL of the ,Deceiver' Circuib.

SERS ETC. ARE MOUNTED ON THE UNDERSIDE OF THE CHASSIS AS SHOWN.

THE BATTERY LEADS FOR THE SET ARE ALL BROUGHT OUT OF THE CHASSIS IN

THE FORM OF A CABLE AND IT IS ADVISABLE THAT EACH OF THESE HAVE A DIFFER-

ENT COLORED INSULATION SO AS TO MAKE TRACING OF THE CIRCUITS MORE SIMPLE.

SPEAKERS FOR AUTO USE

SO FAR, YOU HAVE BEEN FAMILIARIZED WITH THE CIRCUITS OF AUTOMOTIVE
RECEIVERS AND SO LET US NOW PASS ON TO THE SUBJECT OF SPEAKERS FOR THIS

P RPOSE. A PECULIAR ACOUSTICAL CONDITION EXISTS IN THE AUTOMOBILE, ESPEC-
I LLY IN A CLOSED CAR. THE RESULT OF THIS CONDITION IS THAT SOME SPEAKERS
WHICH ARE ORDINARILY CONSIDERED AS OF A RATHER POOR QUALITY,GIVE BETTER

SPEAKERSRESULTS IN AUTO INSTALLATIONS THAN THE HIGHER QUALITY DYNAMIC
SUCH AS USED IN THE HOME.



PAGE10 LESSON No.24

THE REASON FOR THE ABOVE CONDITION LIES IN THE FACT THAT THE UP-
HOLSTERING OF THE CAR ABSORBS MUCH MORE OF THE HIGH FREQUENCIES THAN OF
THE LOW AND THE BASS NOTES ARE STILL FURTHER REINFORCED BY THE RESONANCE
BROUGHT ABOUT WITHIN THE SMALL SPACE. CONSEQUENTLY,IF A GOOD DYNAMIC
SPEAKER BE USED, WHICH IN ITSELF IS A GOOD REPRODUCER OF THE LOWER NOTES
IT 16 OBVIOUS THAT THE LOW NOTES WILL BE OVER -EMPHASIZED DUE TO THE AB-
SORPTION OF THE HIGHER FREQUENCIES BY THE UPHOLSTERING AND THE HIGH NOTES
WILL BE HEARD IN THE BACKGROUND AS IF IN A DISTANCE.

THE EASIEST WAY TO REMEDY THIS CONDITION IS TO USE A SPEAKER WHICH
HAS COMPARATIVELY LITTLE RESPONSE TO THE BASS NOTES AND PRONOUNCED RESON
ANCE AT THE HIGHER FREQUENCIES. ALTHOUGH THIS SPEAKER WOULD SOUND SHRILL
AND TINNY IN A ROOM, YET WHEN MOUNTED IN THE CAR, IT WILL SOUND BETTER
THAN A SPEAKER OF HIGH QUALITY.

THE MAGNETIC TYPE SPEAKER, AS A RULE,FILLED THE BILL THE BEST IN

THE EARLIER AUTO SETS BECAUSE IT IS NATURALLY DEFICIENT AT THE LOWER FRE
QUENCIES AND AT THE SAME TIME, DOES NOT REQUIRE A FIELD EXCITING CURRENT

AS USED BY THE COMMON TYPE OF DYNAMIC.
THE COMMON DYNAMIC 89,EAKER FIELD WOULD
PUT QUITE A DRAIN UPON THE BATTERIES.

FIG.I0
Installabion of a Cone Speaker

FROM HIGH TO LOW.

FIG. 10 SHOWS YOU AN EXAMPLE OF
HOW A CONE TYPE SPEAKER CAN BE MOUNTED
UNDER THE DASH,WHEREAS IN F13.4, YOU
WERE SHOWN A TYPICAL EXAMPLE OF A SPEAK
ER ESPECIALLY DESIGNED FOR AUTOMOTIVE
USE. IT IS INTERESTING TO NOTE IN RE-

SPECT TO THE HORN IN Fic.4 THAT HORNS OF
THE EXPONENTIAL TYPE, WHEN THEY ARE VERY
LONGS RESPOND EQUALLY TO ALL FREQUENCIES

THE LOWEST NOTE TO WHICH FULL VOLUME IS GIVEN HAS A WAVELENGTH OF
EQUAL TO FOUR TIMES THE DIAMETER OF THE MOUTH OF THE HORN BUT BELOW THI3
CRITICAL POINT ON THE FREQUENCY SCALE, THE RESPONSE FALLS OFF ABRUPTLY.
CONSEQUENTLY, AS THE HORN IS MADE SHORTER, THIS RESPONSE WILL FALL OFF
GRADUALLY AND THEREFORE,BY CHOOSING THE PROPER LENGTH OF HORN AND THE PRO
PER DIAMETER AT THE MOUTH, IT IS POSSIBLE TO MATCH THE ACOUSTICS OF THE
CAR QUITE ACCURATELY.

AS TO THE LOCATION OF THE HORN, IT WILL HAVE TO BE PLACED WHEREVER
THERE IS ENOUGH ROOM. THE BEST PLACE ACOUSTICALLY IS GENERALLY OVER THE
WINDSHIELD AND IN A GREAT MANY CASES, IT WILL BE FOUND THAT AN EXPONENTIAL
HORN ABOUT 12" LONG AND WITH A 4" BELL DIAMETER WILL FIT INTO THIS SPACE
AND DELIVER SATISFACTORY RESULTS.

THE SPEAKER OF FIG. 4,BY THE WAY,IS SO DESIGNED THAT IT MAY BE MOUNT
ED BEHIND AN OPENING CUT INTO THE DASHBOARD OF A COUPE,WHERE REAR SEAT
ACOUSTICS NEED NOT BE CONSIDERED.

IN THE MORE MODERN AUTOMOBILE RECEIVERS, DYNAMIC SPEAKERS SPEC-

IALLY DESIGNED FOR AUTOMOTIVE USE ARE BEING USED AND IN THE FOLLOWING LESS
ON , YOU WILL BE TOLD MORE ABOUT THEM.
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THE INSTALLATION OF AUTO RECEIVERS

NOW LET US PROCEED WITH THE INSTALLATION OF THE SET ITSELF. HERE

ABAIN, ONE IS GOVERNED BY THE SPACE AVAILABLE AND THE BEST LOCATIONS AT

LAND. FIG. II GIVES YOU A GOOD IDEA OF A TYPICAL ARRANGEMENT FOR THE
MPONENT PARTS OF AN AUTO RECEIVER AND AN ARRANGEMENT WHICH IS USED IN

A GREAT MANY CASES.

NOTICE IN FIG. II THAT THE RECEIVER CHASSIS IS ENCLOSED WITHIN A

METALLIC BOX WHICH IS MOUNTED EITHER UNDER THE COWL OR UNDER THE HOOD.
THE SPEAKER IS ALSO MOUNTED UNDER THE COWL BUT AT A LOW ENOUGH LEVEL 80
8 TO OFFER A GOOD ACCESS FOR THE EMITTED SOUNDS TO BE PROPOGATED TO-

ARDS THE SEATING QUARTERS. THE REMOTE CONTROL ASSEMB-Y,HOWEVER,CONSIST
NG OF THE TUNING CONTROL, VOLUME CONTROL AND SWITCH IS MOUNTED ON THE

NSTRUMENT PANEL OF THE CAR
0 AS TO BE WITHIN EASY

EACH OF THE DRIVER.

II TUNING WITH THIS RE-
MOTE CONTROL SYSTEM IS

ACCOMPLISHED THROUGH THE
USE OF A FLEXIBLE DRIVE
SHAFT, WHICH IS HOUSED WITH
MN A CABLE SIMILAR TO A

PEEDOMETER CABLE OF THE
UTOMOBILE. ONE END OF THE
NCLOSED DRIVE SHAFT 13

ONNECTED TO THE TUNING CON
ROL AND THE OTHER TO A

SMALL DRIVE GEAR,WHICH IS

'MESHED WITH A GEAR MOUNTED
ON THE END OF THE TUNING
CONDENSER SHAFT. THUS BY

FIG. 11

Typical Alto )2acfro Insta //a Ho rt.

1ROTATING THE TUNING CONTROL,THIS ROTATIVE MOTION IS TRANSFERRED TO THE

IICONDENSER SHAFT 80 THAT THIS UNIT WILL RESPOND ACCORDINGLY.

VARIOUS OTHER MECHANICAL ARRANGEMENTS HAVE ALSO BEEN WORKED OUT

SO THAT TUNING MAY BE ACCOMPLISHED FROM A REMOTE CONTROL UNIT. THESE RE

MOTE CONTROL UNITS CAN BE PURCHASED ALREADY BUILT UP FOR CONNECTING TO

ANY TYPE OF AUTO RECEIVER.

THE "B" AND "C" BATTERIES, IN THE CASE ILLUSTRATED IN Fia.II, ARE

HOUSED IN A METAL BOX WHICH IS MOUNTED
TION OF THE CAR. THE "B" AND "OR WIRES
CABLE, WHICH RUNS ALONG THE UNDER SIDE
BATTERY BOX AND A POINT JUST BELOW THE
FLOOR AND IS CONNECTED TO THE JUNCTION

UNDER THE FLOOR AT THE REAR POR-
ARE ENCLOSED TOGETHER WITHIN A

OF THE FLOOR BOARDS BETWEEN THE

DASH. HERE II COMES THROUGH THE

BOX. THE "A" BATTERY IS ALREADY

INSTALLED IN THE CARO° NO FURTHER INSTALLATION WORK WILL HAVE TO BE

DONE IN THIS RESPECT.

IN FIG.I2, THE CIRCUIT CONNECTIONS FOR THIS SAME RECEIVER ARE
SHOWN IN GREATER DETAIL. OBSERVE CAREFULLY HOW ALL OF THE WIRES,WITHTHE

EXCEPTION OF THE ANTENNA LEAD- IN, ARE CABLED TOGETHER AND EACH OF THESE

WIRES IS COOED. THAT IS, THE WIRE INSULATION FOR EACH CIRCUIT IS OF A

DIFFERENT COLOR 80 AS TO MAKE IDENTIFICATION MORE SIMPLE.
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THESE CABLED WIRES ALL TERMINATE IN A JUNCTION OR TERMINAL BOX
FROM WHICH THEY ALL BRANCH OFF TO THE REMAINDER OF THE CIRCUIT, SUCH AS
SPEAKER, 8WITCH,VOLUME CONTROL, "B" AND "C" BATTERIES ETC. ALSO NOTICE IN
FIG. 12 THAT THE GENERAL PRACTICE IS TO TERMINATE THE CABLED "B" AND "C"
BATTERY LEADS WITH A SPECIAL PLUGS WHICH HAS THE SAME NUMBER OF PRONGS AS
THERE ARE "B" AND "C" BATTERY LEADS IN THE CABLE.

BY HAVING A CORRESPONDING SOCKET MOUNTED TO THE BATTERY BOX,
WHICH IS ALREADY CONNECTED UP TO THE BATTERY TERMINALS, IT BECOMES A
SIMPLE PROBLEM TO COMPLETE THE CONNECTIONS BETWEEN THE RECEIVER AND ITS

"B" AND "C" BATTERY SUPPLY.

If 4+ is grounded
use Term. **A"

If A- is grounded gf
use 'Terrn.'8"

JuncLice!
Box ----,

WhiLe
Brown -4.5 -Orea n --es -blue - Af -Gray -

111 zck

ReeP

r.rimeor

rn. ...  .
L.. .......

........ou .........

.........nu

Fl G . l'Z.
Circuit Arrangement For An Auto ,Paolia

THE A- SIDE OF THE FILAMENT CIRCUIT. ON THE
SIDE THE
WIRE

OF STORAGE
TO TERMINAL "B" OF THE

THE BOX,WE WILL AGAIN HAVE THE B- C+ LINE CONNECTED TO A-.

THE CAR'S STORAGE BATT
ERY IS ALREADY CONNECTED TO

THE AMMETER ON THE INSTRUMENT
BOARD AND THEREFORE TO OBTAIN
THE FILAMENT SUPPLY, IT IS

ONLY NECESSARY TO CONNECT ONE
SIDE OF THE FILAMENT SWITCH
TO THE AMMETER AS SHOWN,
WHILE THE OTHER SIDE OF THE
SWITCH LEADS TO THE JUNCTION
BOX AND THENCE TO THE FILA-
MENT CIRCUITS WITHIN THE RE-
CEIVER.

BATTERY IS GROUNDED,

ONE SIDE OF THE STOR-
AGE BATTERY IS ALREADY GROUN
OED TO THE CARIB FRAME AND
THUS BY GROUNDING ONE BIDE OF
THE FILAMENT CIRCUIT,THE FIL
AM ENT CIRCUIT 16 COMPLETE.NO
TICE THE PROVISION MADE IN

THE JUNCTION BOX OF FIG612
TO TAKE CARE OF THE CASE IN

WHICH EITHER OF THE TWO STOR
AGE BATTERY TERMINALS MAY SE
GROUNDED. BY READING THE NO-
TES IN THE UPPER LEFT HAND
CORNER OF Fio.12 REGARDING
THIS FACT,YOU WILL NOTE THAT
IF THE POSITIVE SIDE OF THE
STORAGE BATTERY IS GROUNDED,
THEN THE B- Ci-vviRE IS CONN-
ECTED TO TERMINAL "A" OF THE
JUNCTION BOX. THIS WILL SERVE
TO CONNECT THE B- C4-wIRE TO
OTHER HAND,IF THE NEGATIVE

THEN BY CONNECTING THE B-
JUNCTION BOX, WHICH IS ALREADY GROUNDED TO

ALTHOUGH THE REMOTE CONTROL UNIT, OF FIGS II AND 12 WAS DESCRIBED
AS BEING MOUNTED ON THE INSTRUMENT PANEL OF THE CAR,YET IT IS EQUALLY
COMMON TO MOUNT THIS UNIT ON THE STEERING COLUMN. THEN TOO,THERE ARE CAS
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ES WHERE NO REMOTE CONTROL 18 USED AT ALL AND THE RECEIVER CHASSIS IS

SIMPLY so MOUNTED THAT THE CONTROLS AS MOUNTED DIRECTLY UPON IT, ARE ACC-
E88p3LE TO THE DRIVER. THE SWITCH SHOULD PREFERABLY BE CF THE "LOCK TYPE"
80 THAT IT CAN ONLY BE OPERATED BY ONE HAVING THE KEY.

IT 18 ALSO ADVISABLE AT THIS TIME TO POINT OUT THAT THE INSTALLA-
TI AS A WHOLE SHOULD BE WEATHERPROOF SO THAT WATER,DIRT ETC. ARE EX -

CL ED FROM THE WIRING AND WORKING PARTS OF THE INSTALLATION. IN ORDER TO

GUARD AGAINST UNWANTED PICK-UP, IT IS ALSO ADVISABLE TO GROUND ALL OF THE
METAL ENCLOSURES OF THE INSTALLATION TO THE CAR FRAME AND TO DO LIKEWISE

WITH ANY METALLIC TUBING THROUGH WHICH WIRES ARE RUN.

THE METAL FRAME AND THE BALANCE OF THE OONTACTING METAL MAKING UP
THE CARTS STRUCTURE SERVES AS THE GROUND SIDE OF THE RADIO CIRCUIT,SO WE

MI HT CONSIDER THIS AS BEING ALREADY MADE. THE NEXT QUESTION BEFORE US

TH CONCERNS THE ANTENNA INSTALLATION.

THE TAPE TYPE OF AUTO ANTENNA

MANY TYPES OF AUTO AN
T NAS HAVE BEEN USED AND IN

F1 II AN EXAMPLE OF ONE OF
THESE IS SHOWN. IN THIS CASE,
THE ANTENNA CONSISTS OF A

TIN FOIL COVERED TAPE,WHICHIS
LA 0 LENGTHWISE ON THE ROOF OF
OF THE CAR. IT COMES IN ili

WIDE ROLLS AND IT ISINSTALLED
IN THE FOLLOWING MANNER:

FIRST CLEAN THE TOP,

REMOVING ALL MOISTURE AND
DIRT. THEN DRILL A HOLE THRU
TFIE ROOF OF THE CAR,MAKING IT
LARGE ENOUGH FOR THE LEAD-IN
WIRE TO BE PULLED THROUGH. IF

THE RECEIVER CHASSIS 18 MOUNTED
BE MOST CONVENIENT TO LET THE

Lead -in

Coppzr screen
Lining

Lead-

Shielded dorne
light wire

FlG.13
Copper Screen Ani-e.ina bisia

on a cAosed Car.
ON THE RIGHT SIDE OF THE CAR,THEN !TWILL
LEAD-IN WIRE COME IN NEAR THE RIGHT FRONT

CdRNER POST AS SHOWN IN FIG.II. IT IS ALSO ADVISABLE TO DRILL THIS HOLE

THROUGH ONE OF THE ROOF BOWS. THIS DONE,TAKE THE ROLL OF ANTENNA TAPE AND
811IARTING AT THE HOLE FOR THE LEAD-IN UNROLL THE TAPE AND LAY IT ON THE TOP
OFD THE ROOF, 80 THAT THE ENTIRE
CK EDGES AND FINISH UP IN THE

T E SPECIAL NOTE THAT THE TAPE
PART OF THE ROOF 80 AS TO AVOID

ROOF WILL BE COVERED AT THE TWO SIDE AND

CENTER OF THE TOP. IN DOING THIS WORK,
IS KEPT AT LEAST 3" AWAY FROM THE METAL

ANY SHIELDING EFFECT.

AFTER THE TAPE IS LAID OUT ON THE ROOF AND SECURELY SOLDERED TO

T E LEAD IN WIRE, TAKE THE ROLL OF ADHESIVE TAPE,WHICH IS SUPPLIED WITH

T IS TYPE OF ANTENNA EQUIPMENT AND COVER OVER THE ANTENNA TAPE WITH IT.

T E FOLLOWING STEP IS TO PAINT OVER THE ADHESIVE TAPE WITH TOP DRESSING,
U ING AT LEAST TWO COATS. IN FACT, FOR THE SAKE OF APFEARANCE,IT IS AO-

VIISASLE TO GO OVER THE ENTIRE TOP WITH DRESSING AT THIS TIME. THE INSUL-
ArED LEAD-IN WIRE IS RUN TO THE ANTENNA POST OF THE RECEIVER IN THE US-
UAL WAY.
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SOME CARS ARE ALREADY EQUIPPED WITH AN ANTENNA BUILT INTO THE TOP.
IN THIS CASE, THE LEAD-IN IS GENERALLY PLACED 80 THAT IT RUNS DOWN THE
RIGHT FRONT BODY POST AND 18 TUCKED UNDER THE COWL.

THE SCREEN TYPE OF AUTO ANTENNA

A VERY EFFECTIVE TYPE OF AUTO ANTENNA FOR CLOSED CARS 18 1LLUSTRAT
ED IN FIG. I3. HERE A LARGE SHEET OF COPPER ANTENNA SCREEN 18 USED. To
MAKE THE INSTALLATION, REMOVE THE CLOTH COVERING FROM THE CEILING OF THE
CAR AND IN CASE THE TOP CONSTRUCTION EMPLOYS IRON MESH IN THE ROOF, THEN
THIS WILL FIRST HAVE TO BE CAREFULLY REMOVED AND UPHOLSTERERb WEBBING
STRAPS USED IN ITS PLACE.

THE COPPER SCREEN CAN THEN BE SECURELY FASTENED INTO POSITION AND
SE SURE THAT IT IS SEPARATED FROM THE DOME -LIGHT AND THE METAL BODY OF
THE CAR BY AT LEAST 3". NOTICE THE SQUARE HOLE, WHICH HAS BEEN CUT INTO
THE COPPER MESH IN ORDER TO CLEAR THE DOME LIGHT IN FIG. 13. THE UPPER
ILLUSTRATION OF FIG. 13 SHOWS THE ANTENNA

End of
wire

Cloth SupporEing wire
Lead-in wire.- Receiver

-N Top

i VIN

1111111111111111111I111

ii6iii.;L;6666t_tuti

Lead-in wire
FIG.14

Atit-enna Instailabiot7 On 4n Open Car:

INSTALLATION AS SEEN FROM ABOVE,
WHEREAS THE LOWER ILLUSTRA-
TION SHOWS A SIDE VIEW OF
THE SAME INSTALLATION.

THE ANTENNA LEAD-IN CAN
THEN BE SOLDERED TO THE FRONT
RIGHT CORNER OF THE COPPER
SCREEN AND RUN DOWN THE RIGHT
FRONT CORNER POST THRU NON-
METALLIC INSULATING HOUSING
FOR BEST EFFICIENCY.THECLOTH
COVERING IS THEN REPLACED ON
THE CEILING AND THE ANTENNA
INSTALLATION IS THEN COMPLETE.

A SUITABLE ANTENNA FOR OPEN CARS

THE SCREEN TYPE OF ANTENNA IS NOT SUITABLE FOR OPEN CARS IN WHICH
THE TOP MAY OCCASSIONALLY BE FOLDED DOWN. THE RECOMMENDED ANTENNA FOR
THIS TYPE OF INSTALLATION CONSISTS OF FROM 65 TO 100 FEET OF #18 B&S

GAUGE RUBBER-COVERED,STRANDED WIRE,WHICH IS LACED IN GRID FORMATION THRU
DRILL CLOTH AND SANDWICHED BETWEEN THE TOP OF THE CAR AND A HEAD LINING
OF THE SAME CLOTH.

AT THE LEFT OF FIG. 14, YOU ARE LOOKING AT THE TOP OF THE CAR FROM
ABOVE. NOTICE HOW THE FRONT END OF
THE DRILL CLOTH AND KNOTTED, SO AS
THE WIRE IS THEN WOVEN OR LACED IN
VALS IN THE CLOTH AS SHOWN, AT THE
CROSS THE WIDTH OF THE CLOTH.

THE WIRE IS PASSED THROUGH A HOLE IN

TO PREVENT IT FROM LOOSENING ITSELF.
AND OUT THROUGH HOLES AT EQUAL INTER -
SAME TIME_WEAVING BACK AND FORTH A -

THE ANTENNA LEAD IN IS FINALLY BROUGHT OUT AT THE REAR AND IT 18

CLEAR THAT BY WEAVING THE WIRE THROUGH A PIECE OF HEAVY CLOTH IN THIS WAY,
THE ANTENNA WILL RETAIN ITS GRID FORMATION WHEN THE TOP 18 IN USE AND AT
THE SAME TIME, OFFERING THE REQUIRED FLEXIBILITY,80 THAT THE TOP CAN BE
FOLDED BACK WHEN SO DESIRED.

BY SANDWICHING THIS ANTENNA BETWEEN THE TOP AND A HEAD LINING, IT

IT CONCEALED FROM VIEW. IF THE CAR IS NOT ALREADY EQUIPPED WITH A HEAD
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LI ING,THEN SOME EXTRA MATERIAL SHOULD BE OBTAINED FOR THIS PURPOSE AND
1N ALLED OVER THE DRILL CLOTH AS INDICATED BY THE "ADDED TOP COVER
IN HE RIGHT HAND ILLUSTRATION OF F10.14.

THE ANTENNA LEAD-IN WITH THIS TYPE OF INSTALLATION MUST BE TAKEN
F M THE BACK END OF THE CAR. IT MAY BE CARRIED TO THE DASH IN A GROOVE
CO IN THE FLOOR BOARDS OR ELSE IT MAY BE RUN UNDERNEATH THE BODY OF THE
CAR AS SHOWN AT THE RIGHT OF Ft3.14. IT CAN THEN BE BROUGHT UP THRU THE

F OR UNDER THE DASH AND THENCE RUN TO THE RECEIVER BUT ABOVE ALL,DON'T
RU, THIS LEAD-IN WIRE THROUGH THE MOTOR COMPARTMENT OF THE CAR,AS HERE

I.1" WOULD PICK-UP ALL KINDS OF INTERFERENCE NOISES. ALSO KEEP THE LEAD-IN
AS1 FAR AS POSSIBLE FROM THE METALLIC MASS OF THE CAR.

IT MIGHT ALSO BE WELL TO MENTION AT THIS TIME THAT IN CLOSED CARS
IN WHICH POULTRY WIRE IS USED IN THE CONSTRUCTION OF THE TOP,THIS WIRE

CAN BE USED AS A FAIRLY GOOD ANTENNA,PROVIDED THAT IT IS PERFECTLY INSUL
ATED FROM THE METAL STRUCTURE OF THE CAR'S() AS TO PREVENT ITS GROUNDING.

ONE OF THE MOST IMPORTANT QUALITIES OF THE AUTO ANTENNAS DISCUSSED
IN THIS LESSON IS THAT THEY ARE NOT DIRECTIONAL IN THEIR RESPONSE TO SIG
NAL ENERGY,AS IS THE CASE WITH VARIOUS OTHER TYPES OF AUTO ANTENNAS WHICH
HAVE BEEN OR STILL ARE IN USE. A DIRECTIONAL TYPE ANTENNA,HAS A TENDENCY
TO PICK UP SIGNALS COMING FROM A CERTAIN DIRECTION WITHOUT BEING AFFECTED
VERY FAVORABLY BY THOSE COMING FROM OTHER DIRECTIONS.

IN THE FOLLOWING LESSON,YOU ARE GOING TO CONTINUE YOUR STUDY OF

AUTOMOBILE RECEIVERS BY INVESTIGATING THE METHODS EMPLOYED TO REDUCE EN-
GIINE WELL AS TO FAMILIARIZE YOURSELF NITH THE VERY LATEST
OF AUTOMOBILE RECEIVER CIRCUITS AND THE IMPROVED ACCESSORY EQUIPMENT,SUCH
A4 BATTERY ELIMINATORS ETC.,WHICH ARE NOW SO COMMONLY USED WITH THEM.
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LESSON NO. 24

"Don't throw stones at your neigh-
bors', if your own windows are glass."

I. HOW DOES AN AUTOMOBILE RECEIVER COMPARE IN GENERAL WITH THE CONVEN
TIONAL TYPE OF RECEIVER SUCH AS USED IN THE HOME?

2. - WHAT FORM OF FILAMENT CIRCUIT CONNECTION IS USUALLY EMPLOYED WHEN
A.C. TYPE TUBES ARE USED IN AUTOMOBILE RECEIVERS?

3. - WHY ARE THE ORDINARY BATTERY TYPE TUBES NOT DESIRABLE FOR USE IN

AUTOMOBILE RECEIVERS?

4. - WHAT ARE THE OPERATING CHARACTERISTICS OF THE TYPE -38 AUTOMOBILE
TUBE?

5. - WHAT ARE SOME OF THE MOST IMPORTANT POINTS TO BE CONSIDERED IN DE
SIGNING AND CONSTRUCTING AN AUTOMOBILE RECEIVER?

6. - WHAT IMPORTANT ACOUSTICAL CONDITIONS MUST BE TAKEN INTO CONSIDER-
ATION WITH RESPECT TO THE INSTALLATION OF A SPEAKER IN THE AUTO
moelLEP

7. - DESCRIBE A TYPICAL AUTOMOBILE RECEIVER INSTALLATION IN WHICH "B"
AND "D" BATTERIES ARE USED.

8. - DESCRIBE ONE TYPE OF AUTOMOBILE ANTENNA.

9. WHAT SERVES AS THE CONVENTIONAL "GROUND" IN AN AUTO RECEIVER IN-
STALLATION?

10.. WHAT SPECIAL PRECAUTIONS SHOULD BE EXERCISED WHEN CONNECTING
THE LEAD-IN WIRE TO THE ANTENNA SYSTEM OF THE AUTOMOBILE SO AS
TO AVOID EXCESSIVE SIGNAL LOSS AND SO THAT A MINIMUM AMOUNT OF

ENGINE INTERFERENCE WILL BE PICKED UP BY IT?

PRINTED IN U.S.A.
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LESSON N 0. 27

California

MODERN AUTOMOB/LE £ECE/VEI2S

IN THIS LESSON, YOU ARE GOING TO CONTINUE YOUR STUDY OF AUTOMOBILE
CEIVERS BY LEARNING MORE ABOUT THE CORRECT METHODS OF INSTALLING THEM,
WELL AS TO FAMILIARIZE YOURSELF WITH THE MORE MODERN DESIGNS, AUTOMO
LE TYPE BATTERY ELIMINATORS, ETC.

REDUCING ENGINE INTERFERENCE

EVEN THOUGH THE INSTALLATION, AS SO FAR DESCRIBED IN THE PREVIOUS

SSON, BE MADE WITH THE MOST EXTREME CARE, AND WITH ALL SHIELDING ETC.,
REFULLY ATTENDED TO, YET THE QUALITY OF RECEPTION WOULD BE IMPAIRED BY

TERFERENCE NOISES WHICH HAVE THEIR ORIGIN WITHIN THE ENGINE COMPART-

NT.

THE MOST PRONOUNCED INTERFERENCE PRO
CED BY THE AUTOMOBILE'S ELECTRICAL SYS-

M IS RADIATED BY THE HIGH VOLTAGE CABLES,
ICH RUN FROM THE DISTRIBUTOR TO THE EN -

NE SPARK PLUGS ,AND THE HIGH VOLTAGE

BLE WHICH IS CONNECTED BETWEEN THE CAR'S
NITION COIL AND THE DISTRIBUTOR HEAD.

IN FIG. 2, YOU ARE LOOKING AT THE

G NERAL LAY -OUT OF A TYPICAL AUTO IGNITION
Atli) GENERATOR CIRCUIT, WITH THE NECESSARY

ADDITIONS MADE SO AS TO REDUCE ENGINE IN-
TERFERENCE NOISES AS MUCH AS POSSIBLE.

T

C

D

R

C

S

A

THE HIGH VOLTAGE CURRENT WHICH FLOWS
ROUGH THE SPARK PLUG CABLES, AS WELL AS THROUGH THE CABLE BETWEEN THE
IL AND DISTRIBUTOR, CAUSES THESE CABLES TO ACT AS SMALL ANTENNAS. THE

TERFERENCE ENERGY RADIATED BY THESE WIRES IS IN THE FORM OF HIGHLY

MPED WAVE TRAINS,WHICH IMPRESS THEMSELVES UPON THE ANTENNA SYSTEM. THE

SULTING INTERFERENCE IS SIMILAR TO THAT EXPERIENCED BY BROADCAST RE-

IVERS FROM ANY ELECTRICAL APPLIANCE WHICH RADIATES HIGHLY DAMPED WAVES.

AN AUTOMOBILE, THE INTERFERING DAMPED WAVE TRAIN FROM THE IGNITION

STEM HAS A FREQUENCY LYING IN THE NEIGHBORHOOD OF I0 TO 60 MEGACYCLES

D IN SOME CASES EVEN HIGHER (I MEGACYCLE IS EQUAL TO I MILLION CYCLES).

(G,1

inste3liin9 An Auto 02eceiver
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ALTHOUGH A GOOD JOB OF SHIELDING OF THESE CABLES WILL PREVENT THE
RADIATION FROM INTERFERING WITH THE RECEIVERS OPERATION, YET THIS METHOD
IS COSTLY AND DIFFICULT TO INSTALL. FOR THIS REASON, SPECIAL INTERFER-
ENCE SUPPRESSORS WERE DEVELOPED AND THESE CONSIST OF RESISTANCE ELEMENTS,
HAVING A RESISTIVE VALUE OF SOME 15,000 TO 25,000 OHMS. THESE SUPPRESSORS
ARE CONNECTED IN THE HIGH VOLTAGE CIRCUITS OF THE IGNITION SYSTEM AS SHOWN
BOTH IN FIGURES 2 AND 3.

=1 MFD 1Ammeter
I.tere.-1k-In4rrupter

O

01:F0 TA FD.

--a-- Bali_ -7,7

RELAY

GENERATOR

F I 0

filtering £ha Ignition System,

THIS ADDED RESISTANCE ALTERS THE
OSCILLATORY CHARACTERISTIC OF THE CIR-
CUIT AND CAUSES THE HIGH VOLTAGE CURR-
ENT TO PASS THROUGH THESE WIRES MORE AS
A SINGLE PULSE INSTEAD OF OSCILLATORY.
IT IS ALSO INTERESTING TO NOTE THAT
SPECIAL AUTOMOBILE SPARK PLUGS ARE NOW
BEING MANUFACTURED TO DO AWAY WITH THE
NECESSITY OF USING ADDITIONAL SUPPRESS
ORS IN THE SPARK PLUG CABLES.

IT IS ADVISABLE TO NOTE IN FIG.

3 THAT IT IS BETTER PRACTICE TO INSTALL
AN INTERFERENCE SUPPRESSOR AT BOTH ENDS
OF THE HIGH VOLTAGE CABLE,WHICH IS CON
NECTED BETWEEN THE COIL ANDOIGTRIBUTOR
HEAD.

THIS TREATMENT OF THE HIGH VOL-
TAGE CIRCUITS OF THE IGNITION SYSTEM
WILL OVERCOME THE MAJOR SOURCE OF EN-

GINE INTERFERENCE BUT IT IS ALSO WELL TO FILTER THE LOW VOLTAGE CIRCUITS
BY MEANS OF SEVERAL I OR 2 MFD. BY-PASS CONDENSERS, WHICH ARE CONNECTED
ACROSS THE VARIOUS CIRCUITS IN THE MANNER ILLUSTRATED IN FIG. 2.

ALTHOUGH THE FREQUENCY IS RATHER LOW IN THE PRIMARY (LOW VOLTAGE)
IGNITION CIRCUIT, PROBABLY NOT HIGHER THAN 2500 CYCLES, YET THIS WOULD
OFFER A POSSIBILITY OF BEING PICKED UP BY THE AUDIO CIRCUITS OF THE RE-

CEIVER. THE BY-PASS CONDENSERS,HOWEVER, OFFER THESE CURRENTS AN EASY ES-
CAPE TO GROUND.

THE AUTOMOBILE GENERATOR
FERENCE,PROVIDED THAT THE COMM
UTATOR IS IN GOOD CONDITION.
GENERATOR INTERFERENCE CAUSES
A HUMMING NOISE AND THE BEST
REMEDY IS TO CORRECT THIS CON-
DITION BY SANDING DOWN THE QEN
ERATOR COMMUTATOR WITH #00
SANDPAPER OR OTHERWISE REPAIR-
ING THE UNIT. THE NEXT BEST
THING IS TO CONNECT A BY-PASS
CONDENSER ACROSS THE GENERATOR
TERMINAL AND GROUND AS SHOWN IN
FIG. 2.

To STILL FURTHER REDUCE
THE AMOUNT OF ENGINE INTERFER.

WILL AS A RULE CAUSE LITTLE IF ANY INTER

SIG. 3
LOCaSOP1 of the Suppressors.
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ENCE PICKED UP BY THE RECEIVER, IT IS ADVISABLE TO KEEP THE ANTENNA LEAD-

IN WIRE AS FAR AS POSSIBLE FROM THE ENGINE COMPARTMENT AND Tn USE SHIELD

ED WIRE FOR THIS PURPOSE THE SRAM SHIELDING SHOULD OF COURSE BE EFFE
CTIVELY GROUNDED TO SOME CONVENIENT POINT OF THE CAR FRAME. REMEMBER,

THAT IN THE CASE OF AUTOMOBILE RECEIVERS, THE METALLIC MASS OF THE CAR

SUCH AS THE ENGINE, FRAME ETC. SERVES AS THE GOUND OF THE ENTIRE RADIO

SYSTEM, AS WELL AS FOR THE CAR1S REGULAR ELECTRIC SYSTEM.

DESIGN IMPROVEMENTS

CONSTANT IMPROVEMENTS ARE BEING MADE
IN AUTOMOBILE RECEIVERS --THE MORE IMPORTANT
ADVANCEMENTS BEING MORE COMPACT DESIGNS IN

WHICH THE RECEIVER, SPEAKER, AND POWER SUPP
LY ARE BUILT INTO A SINGLE UNIT SO AS TO

MATERIALLY SIMPLIFY INSTALLATION; RECEIVERS
OFFERING BETTER ALL-AROUND PERFORMANCE AND
NEW TYPE POWER SUPPLY UNITS WHICH DO AWAY

WITH THE NEED FOR AUXILIARY BATTERY EQUIP-

MENT.

IN FIG. 4, FOR INSTANCE, YOU WILL SEE
A TYPICAL EXAMPLE OF SUCH A MODERN AUTO-
MOBILE RECEIVER IN WHICH A SINGLE METAL CASE
HOUSES THE RECEIVER ITSELF, THE SPEAKER AND THE POWER SUPPLY. THE ENTIRE
ASSEMBLY IS THEN MOUNTED AS A COMPACT UNIT BELOW THE INSTRUMENT PANEL

OF THE CAR, THUS REQUIRING ONLY A SIMPLE FORM OF SUSPENSION. THE REMOTE

CONTROL UNIT IS FASTENED TO THE STEERING COLUMN.

FcG. 4

A Modern Self -Contained
Autcmobile Receiver -

ANOTHER MODERN COMMERCIAL-TYPE AUTOMOBILE RECEIVER IN ITS COMPLETE

FORM IS SHOWN YOU IN FIG. 5. HERE THE RECEIVER, SPEAKER, AND "B" ELIM-

INATOR ARE ALSO CONTAINED IN A SINGLE METAL HOUSINGS WHICH REQUIRES ONLY
A SINGLE BOLT FOR MOUNTING. THIS FEATURE MAKES THE RECEIVER COMPACT AND
EASY TO INSTALL, REMOVE, OR INSPECT. THE REMOTE-CONTROL UNIT FOR THIS

RECEIVER, WHICH IS ALSO SHOWN IN FIG. 5, HAS AN ILLUMINATED DIAL AND IS
DESIGNED TO BE MOUNTED ON THE INSTRUMENT PANEL OF THE CAR.

RECEIVERS OF SIMILAR COMPACT FEATURES ARE BEING BUILT BY SEVERAL

OF THE PROMINENT RADIO MANUFACTURERS.

MANY REFINEMENTS SUCH AS TONE CONTROL, AUTOMATIC VOLUME CONTROL,
DYNAMIC SPEAKERS, ETC., WHICH WERE FORMERLY CONFINED TO THE FINER RE-

CEIVERS DESIGNED PRIMARILY FOR HOME USE, ARE ALSO NOW INCORPORATED IN

THE AUTOMOBILE RECEIVER. THUS IT CAN BE SEEN THAT THE AUTOMOBILE RECEIV

ER OF MODERN DESIGN WILL PERFORM REMARKABLY WELL IN SPITE OF THE FACT

THAT IT IS OF A PORTABLE NATURE.

STILL ANOTHER MODERN AUTOMOBILE RECEIVER OF SOMEWHAT DIFFERENT DE-
SIGN IS SHOWN YOU IN FIG. 6. THIS IS A SIX-TUBE SUPERHETERODYNE, HOUSED
IN A METAL CASE UPON WHICH THE CONTROLS ARE MOUNTED DIRECTLY. THE SPEAK

ER, HOWEVER, IS IN THIS INSTANCE AN INDIVIDUAL UNIT, REQUIRING A SINGLE

BOLT FOR MOUNTING. THE B-POWER SUPPLY UNIT IS IN THIS CASE ALSO MOUNTED

IN THE SAME CABINET WITH THE RECEIVER. THIS ARRANGEMENT IS USED QUITE
EXTENSIVELY IN AUTOMOBILE RADIO INSTALLATIONS.
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Receiver, Speaker cE3" Eliminator

FIG. 5
Complete Auto Receiver
With Remote Control

BEFORE GOING INTO A DE-
TAILED STUDY OF THE MODERN RE
CEIVER CIRCUITS IN THEMSELVES,
LET US FIRST INVESTIGATE THE
CONSTRUCTION AND OPERATION OF
THE VARIOUS TYPES OF THE AUTO
MOTIVE TYPE "B" ELIMINATORS.

THE "GENEMOTOR" "B" ELIMINA-
TOR

IN FIG. 7 YOU ARE SHOWN
THE CARTER "GENEMOTOR." THIS
UNIT, AS ITS NAME INDICATES,
IS A MOTOR -GENERATOR OF COM-

PACT DESIGN. IT IS CONNECTED
ACROSS THE BATTERY CIRCUIT OF
THE CAR AND IS DRIVEN AS A

MOTOR BY THIS SOURCE OF POWER.
ADDITIONAL WINDING IS FURN-
ISHED IN THE UNIT SO THAT
WHILE OPERATING AS A MOTOR,IT
AT THE SAME TIME GENERATES A

HIGH VOLTAGE D.C. SUPPLY SUIT
ABLE FOR "B" USE. FURTHERMORE,
A FILTER CIRCUIT IS HOUSED
WITHIN THE BASE OF THE UNIT

TO SMOOTH OUT ANY RIPPLE IN

THE GENERATED D.C. OUTPUT BE-
FORE DELIVERING IT TO THE RE-

CEIVER.

A TERMINAL STRIP IS PROVIDED ON THE SIDE OF THE BASE TO WHICH THE
CIRCUIT CONNECTIONS CAN BE MADE AND A METAL COVER SERVES TO SHIELD THE EN
TIRE UNIT. IT CAN BE MOUNTED AT ANY CONVENIENT POINT SUCH AS UNDER THE
FRONT OR BACK SEAT, UNDER THE INSTRUMENT BOARD ETC. SPECIAL RUBBER MOUNT-
INGS PREVENT VIBRATION, THUS AIDING TO MAKE THE UNIT PRACTICALLY NOISELESS
AND IT IS GUARANTEED SY THE MANUFACTURER NOT TO CAUSE INTERFERENCE OF ANY
KIND IN THE RECEIVER.

ONE SIZE OF
CARTER "GENEMOTOR"
DRAWS 2.2 AMP. OF
STORAGE BATTERY
CURRENT AND OFFERS
AN OUTPUT OF ISO

VOLTS D.C. AT 30
MILLIAMPERES,WHILE
ANOTHER SIZE DRAWS
1.7 AMP. OF STOR-
AGE BATTERY CURR-
ENT AND PROVIDES
AN OUTPUT OF 135

VOLTS D.C. AT 30
MILLIAMPERES.

F G . 6

Superheterodyne iPeceiver WiEh Separate Speaker
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THE EMERSON "B" POWER UNIT

ANOTHER MOTOR -GENERATOR OR DYNAMOTOR TYPE AUTOMOBILE "B" ELIMINATOR
IS SHOWN YOU IN FIG. 8. THIS PARTICULAR DEVICE IS KNOWN AS THE "EMERSON

B -POWER UNIT" AND IS ALSO OF VERY COMPACT DESIGN, WITH THE FOLLOWING OVER
ALL DIMENSIONS: 8 7/8" LONG, 7 3/4" WIDE AND 6" HIGH.

THIS UNIT ALSO HAS A FILTER MOUNTED ON ITS BASE AND IS COMPLETELY Ea
CLOSED IN A REMOVABLE METAL SHIELD CAN.
AGE BATTERY,DRAWING 2 AMPS. OF BATTERY
CURRENT AND DELIVERS AN OUTPUT OF

180 VOLTS D.C. AT 40 MILLIAMPERES.

VIBRATOR TYPE "B"
ELIMINATORS

IN FIG. 9 YOU ARE SHOWN THE
"PREMIER B POWER UNIT",WHICH IS A

TYPICAL EXAMPLE OF A VIBRATOR OR
ELECTROMAGNETIC RECTIFIER TYPE "B"

ELIMINATOR. IN THIS CASE,THE DEVICE
IS ALSO OPERATED FROM THE CARTS SIX

VOLT STORAGE BATTERY,ONLY THAT AN

ELECTROMAGNETICALLY OPERATED VIBRATOR
IS CONNECTED IN THE BATTERY CIRCUIT
TOGETHER WITH THE PRIMARY WINDING OF A SPECIAL
SERVING TO "CHOP UP" THE FLOW OF BATTERY CURRENT THROUGH THIS TRANSFORMER
WINDING SO THAT IT FLOWS IN "SPURTS" RATHER THAN UNIFORMLY.

IN THIS WAY, CORRESPONDING VOLTAGE VARIATIONS ARE GENERATED IN THE

SECONDARY WINDING OF THE TRANSFORMER, ONLY THAT THE SECONDARY VOLTAGE IS

GREATER IN MAGNITUDE THAN THAT WHICH IS EFFECTIVE ACROSS THE PRIMARY WIND
ING. IN SHORT, THIS ACTION IS SIMILAR TO THAT EXPERIENCED WITH VIBRATOR

TYPE INDUCTION COILS SUCH AS USED FOR IGNITION

PURPOSES ON THE OLD MODEL "T" FORD AUTOMOBILE
WITH THE NECESSARY REFINEMENTS IN DESIGN TO BEST
MEET THE CARTS RADIO REQUIREMENTS.

The
FIG.8

Emerson
Power Unit

MODELS, ONE OFFERING
ANOTHER WITH AN OUTPUT

"8"

IT OPERATES ON THE 6 VOLT CARSTOR

FIG .7
The Carter "Genemoor"

TRANSFORMER --THE VIBRATOR

THE SECONDARY CURRENT IS THEN RECTIFIED
AND FILTERED BY MEANS OF A TUBE TYPE RECTIFIER
AND CONVENTIONAL FILTER CIRCUIT AND THUS THE
ENERGY IS FINALLY MADE SUITABLE FOR "B" USE.

THE UNIT ILLUSTRATED IN FIG. 9 IS COM-
PLETELY ENCLOSED IN A COMPACT METALCABINET WHICH
IS 52" WIDE, HIGH AND 3-32'" DEEP AND WEIGHS 5

POUNDS. IT CAN BE MOUNTED IN ANY POSITION AND AT
ANY CONVENIENT POINT. IT IS FURNISHED IN TWO

A D.C. OUTPUT OF 135 VOLTS AT 30 MILLIAMPERES AND

OF 180 VOLTS AT 30 KAI LLIAMPERES IT DRAWS APPROX-
IMATELY 2 AMPERES OF BATTERY CURRENT.

THE ELKON ELIMINATOR

THE "ELKON ELIMINATOR," WHICH IS SHOWN YOU IN FIG. 10, IS ALSO OF
THE VIBRATOR TYPE AND IS HOUSED IN A COMPACT METAL CABINET WHOSE OVERALL
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DIMENSIONS ARE 10X7X31 INCHES.

THIS UNIT IS AVAILABLE WITH A 135 VOLT D.C. OUTPUT AT 16 MA. TO 46
MA., QR WITH A 180 VOLT D.C. OUTPUT AT 12 MA. TO 35 MA. THE STORAGEBATT
ERY CURRENT REQUIRED RANGES FROM 1.1 AMPERE TO 2.45 AMPERES, DEPENDING U-

PON THE OUTPUT REQUIREMENTS.

THESE DIFFERENT OUTPUT CAPACITIES ARE SUPPLIED IN ORDER TO EXACTLY
FIT THE NEEDS OF EVERY AUTO RECEIVER NOW ON

THE MARKET. THIS VARIATION IN CAPACITY IS EN-
TIRELY TAKEN CARE OF BY ASSEMBLING IN ONE

METAL ENCASED UNIT, KNOWN AS THE " ELKONODE,"
ALL OF THE VARIABLE DEVICES THAT GO TO CHANGE
THE CAPACITY OF THE OUTPUT. THE "ELKONODE"
PLUGS INTO A REGULAR TUBE SOCKET AND THUS ONE
MAIN UNIT CAN BE ADAPTED TO ANY ONE PARTICULAR
CAR RECEIVER BY SIMPLY INSTALLING THE PROPER

uELKONODE".

FIG.9
The Premier 8"

Power LI)-71.

THE ELKON ELIMINATOR CAN BE MOUNTED IN

ANY ONE OF MANY CONVENIENT POINTS IN THE CAR,

SUCH AS UNDER A SEAT, IN A CONTAINER SUSPENDED

UNDER THE FLOOR, IN THE LUGGAGE CARRIER,UNDER
THE INSTRUMENT PANEL ETC.

VARIOUS ELIMINATOR DESIGNS

BESIDES THE EXAMPLES SHOWN YOU SO FAR IN THIS LESSON, VARIOUS OTHER
TYPES OF MOTOR -GENERATOR UNITS ARE AVAILABLE. FOR INSTANCE, THERE ARE
UNITS OF THIS FORM WHICH OPERATE OFF THE 6 VOLT STORAGE BATTERY AND IN

TURN FURNISH A 110 VOLT A.C. SUPPLY OR ELSE ARE DRIVEN BY THE ENGINE FAN
BELT AS A CONVENTIONAL GENERATOR, SUPPLYING AN OUTPUT OF 110 VOLTS A.C.

THERE ARE ALSO MANY MORE VIBRA
TOR TYPE ELIMINATORS THAN THOSE MEN-
TIONED IN THIS LESSON. HOWEVER,IN A

LESSON OF THIS TYPE, IT IS THE PRIN-
CIPLES IN WHICH WE ARE CHIEFLY INTER
ESTED RATHER THAN THE DIFFERENT COMM
ERCIAL MODELS. WE HAVE SIMPLY CHOSEN
SOME OF THESE COMMERCIAL MODELS MERE
LY TO SERVE AS TYPICAL EXAMPLES OF
THE VARIOUS CLASSES OF ELIMINATORS
NOW IN USE.

"B" ELIMINATOR CIRCUITS

HAVING SO FAR FAMILIARIZED YOUR
SELF WITH THE GENERAL APPEARANCE OF

THE DIFFERENT TYPES OF AUTOMOBILE "B" ELIMINATORS, WE SHALL NOW PROCEED
WITH THE STUDY OF THE CIRCUITS EMPLOYED IN THESE DIFFERENT UNITS.

LLROVaiir

AUTO

SA .

FIG. So
The"Elkon" Eliminator

IN FIG. 11, YOU ARE SHOWN THE CIRCUIT DIAGRAM OF ONE MOTOR -GENERA-
TOR TYPE ELIMINATOR. IN THIS PARTICULAR EXAMPLE,YOU ARE SHOWN HOW THE
MOTOR BRUSHES ARE CONNECTED TO THE CARTS STORAGE BATTERY CIRCUIT THROUGH
LEADS A --AND A-. THE 1 MFD. CONDENSER WHICH IS CONNECTED ACROSS THESE
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LEADS, AS WELL AS ACROSS THE MOTOR BRUSHES, IS INCORPORATED RIGHT WITHIN

THE UNIT AND ITS PURPOSE IS TO BYPASS ANY INTERFERENCE THAT MIGHT EXIST

THERE.

THE GENERATOR BRUSHES, ON THE OTHER HAND, LEAD TO THE OUTPUT TER-

MINALS WHICH ARE MARKED AS B+180 VOLTS AND B- IN THIS DIAGRAM. ALSO OB-

SERVE THE EFFECTIVE FILTER CIRCUIT, WHICH IS INCLUDED IN THE GENERATOR

CIRCUIT IN ORDER TO MINIMIZE ANY RIPPLE IN THE "B" OUTPUT DUE TO THE

ACTION OF THE GENERATOR COMMUTATOR

SEGMENTS.
THE COMMON GROUND CONNECTION

IS MADE AT THE A+ TERMINAL OF THE

TERMINAL BLOCK WHENEVER THE A+
TERMINAL OF THE CARES STORAGE BATT

ERY IS GROUNDED.HOWEVER, IF THE

A- TERMINAL OF THE CARES STORAGE

BATTERY IS GROUNDED, THEN THE GROUND

CONNECTION IS MADE TO THE A- TERM-

INAL OF THE TERMINAL BLOCK.
DUE TO THE CURRENT DEMANDS

OF THE MOTOR SECTION OF SUCH A

UNIT, IT IS IMPORTANT THAT THE A+
AND A- LEADS TO THE DEVICE BE MADE
WITH A WIRE SIZE NOT LESS THAN +12
B&S. ALL WIRES TO THE UNIT SHOULD
BE SHIELDED AND THE SHIELDING SHOULD BE GROUNDED TO THE CAR FRAME AT IN-

TERVALS NOT GREATER THAN EVERY 6 INCHES.

FIG.11
Typical Motor-Generator-

Elirninator

WHEN MOUNTING MOTOR -GENERATOR TYPE ELIMINATORS, THE MANUFACTURER'S

INSTRUCTIONS SHOULD BE FOLLOWED ACCURATELY BECAUSE SOME OF THESE UNITS

ARE NOT ADAPTED FOR MOUNTING IN SUCH POSITIONS WHICH WILL PLACE THEIR RO

FIG. 11

Circuit Diagram .of fhe
"Esce," Power Ifni&

TOR SHAFT IN A VERTICAL PLANE.

THE "ESCO" DYNAMOTOR

A CIRCUIT DIAGRAM OF THE "ESCO"

POWER UNIT IS ILLUSTRATED FOR YOU IN

FIG. 12. HERE THE MOTOR BRUSHES AND

FIELD WINDING ARE CONNECTED IN SERIES

WITH THE AA -AND A- TERMINALS OF THE TER
MINAL BLOCK AND THUS THE CURRENT, AS

FURNISHED BY THE CARES STORAGE BATTERY,
FEEDS INTO THE UNIT CAUSING THE ARMA-

TURE TO REVOLVE BETWEEN THE FIELD POLES
WHICH ARE ALSO EXITED BY THE FLOW OF

BATTERY CURRENT THROUGH THE FIELD WIND-

ING.

THE SECONDARY OR HIGH VOLTAGE WIND

ING ALSO ROTATES ON THE SAME SHAFT AS THE MOTOR ARMATURE AND THE HIGH

VOLTAGE DIRECT CURRENT, WHICH IS GENERATED BY IT, IS FILTERED AND DE-

LIVERED TO THE "8" TERMINALS OF THE TERMINAL BLOCK TO BE USED BY THE RE-

CEIVER.

THE TAPPED RESISTOR, WHICH IS CONNECTED ACROSS THE OUTPUT OF THE
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GENERATOR END OFFERS A MEANS WHEREBY THE MAXIMUM, AS WELL AS AN INTER-
MEDIATE "B" VOLTAGE, CAN BE OBTAINED.

THE PURPOSE OF THE SWITCH IS TO PERMIT THE STARTING AND STOPPING
OF THE DYNAMOTOR AT WILL AND IF DESIRED CAN BE CONTROLLED BY THE REGULAR
RADIO SWITCH.
THE TERMINAL

THE GROUND AND BYPASS CONDENSER CONNECTION CAN BE MADE AT
BLOCK AS SHOWN BOTH IN THE UPPER AND LOWER ILLUSTRATIONS OF

FIG. 12. IN OTHER WORDS, BOTH CONNEC-
TIONS CAN BE TRIED AND THE ONE USED
WHICH OFFERS THE BEST RESULTS FOR THE
PARTICULAR RECEIVER IN QUESTION.

4 sirn/oZIG1);ra to r

OPERATION OF VIBRATOR
"B" ELIMINATORS

IN ORDER TO GAIN AN INTELLIGENT UN
DERSTANDING OF THE MODERN DESIGNS OF
VIBRATOR TYPE "B" ELIMINATORS, IT IS

NECESSARY THAT YOU FIRST FAMILIARIZE
YOURSELF WITH THE OPERATION OF THE VI-
BRATOR ITSELF. A SIMPLE FORM OFVIBRATOR
IS ILLUSTRATED FOR YOU IN FIG. 13 AND
PROBABLY YOU ALREADY RECOGNIZE IT AS
BEING NO DIFFERENT FROM THE ORDINARY
TYPE OF ELECTRIC BUZZER, SUCH AS USED
SO EXTENSIVELY FOR SIGNAL PURPOSES.

ESSENTIALLY, THIS VIBRATOR CONSISTS OF A SINGLE WINDING WOUND ON
AN IRON CORE, AN ARM, WHICH IS TECHNICALLY SPOKEN OF AS THE "ARMATURE",
IS PLACED ABOVE ONE END OF THE CORE AND IS PIVOTED AT ONE OF ITS EXTREME
TIES SO THAT IT CAN BE ACTUATED SOMEWHAT AS A HINGE, ONE CONTACT POINT
IS MOUNTED ON THE FREE END OF THE ARMATURE AND A STATIONARY CONTACT POINT
IS SO PLACED THAT THE TWO CONTACT POINTS ARE NORMALLY PRESSED TOGETHER)
SPRING TENSION EXERTED UPON
THE ARMATURE BEING THE ME-
DIUM FOR SUPPLYING THIS FORCE.
THERE IS A SLIGHT CLEARANCE
OR AIR GAP BETWEEN THE ARM-
ATURE AND THE UPPER END OF
THE CORE.

NOW THEN, SINCE THE
WINDING IS CONNECTED ACROSS
THE BATTERY TERMINALS WITH
THE CONTACT POINTS IN SERIES
AND SINCE THE CONTACT POINTS
ARE NORMALLY HELD CLOSED BY
SPRING TENSION, IT IS CLEAR
THAT BATTERY CURRENT WILL
FLOW THROUGH THE CLOSED CON-
TACT POINTS AND WINDING AS POINTED OUT IN FIG. 13.

Col-if:act points

4

Primary

Vibrator Core

6 VoI6 BaL6zrg

QI

4110.

0

11.

0

Secondary

rarisForrner

FIG. 14

Producing Induction .

THE INSTANT THAT THIS CURRENT FLOW PASSES THROUGH THE WINDING OF
THE VIBRATOR, THE RESULTING MAGNETIC FIELD,WHICH IS ESTABLISHED AROUND
ITS IRON CORE, OVERCOMES THE SPRING TENSION AND PULLS THE ARMATURE DOWN-
WARDS OR TOWARDS THE CORE. THIS MOVEMENT OF THE ARMATURE CAUSES THE OON...
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TACT POINTS TO SEPARATE AND THEREBY STOPS ALL FURTHER FLOW OF BATTERY

CURRENT.

DUE TO THE INTERRUPTION OF BATTERY CURRENT, THE VIBRATOR CORE LOSES

ITS MAGNETIC POWER AND THE SPRING TENSION THEREFORE CAUSES THE ARMATURE

TO BE FORCED UPWARD RAPIDLY AND CLOSES THE CONTACT POINTS SO THAT ANOTHER

SURGE OF BATTERY CURRENT MAY FLOW THROUGH THE SYSTEM.

SO RAPID IS THE RESPONSE OF THIS SYSTEM TO THE FLOW AND INTERRUP

TION OF CURRENT THAT THE CONTACT POINTS ARE ACTUATED AT A TREMENDOUS

SPEED, RESULTING IN THE VIBRATORY ACTION WHICH YOU SO OFTEN NOTICED IN

ELECTRIC DOOR BELLS AND BUZZERS,

OUR NEXT STEP WILL BE TO CONNECT THE VIBRATOR AND BATTERY IN SERIES

WITH THE PRIMARY
THE BATTERY CUR
RENT WILL HAVE

TO FLOW THROUGH
THE PRIMARY
WINDING OF THE

TRANSFORMER AS

WELL AS THROUGH
THE VIBRATOR.

CONSEQUENTLY,
THE VIBRATOR
WILL CONTROL CUR
RENT SURGES AND
INTERRUPTIONS
THROUGH THE

TRANSFORMER WIND
ING AND THE RE.-

SULTINGMAGNETIC
FIELD WHICH

BUILDS UP AND

CCLLAPSES AROUND
THE PRIMARY

WINDING IN

STEP WITH THE VIBRATOR

WINDING OF A TRANSFORMER AS SHOWN IN FIG. 14. TH IS DONE,

FIG. 15
Producing A. C. Primary Currenb.

ACTION WILL INDUCE VOLTAGESAT CORRESPONDING FRE-

QUENCY IN THE SECONDARY WINDING OF THE SAME TRANSFORMER.

THIS IDEA CAN STILL BE FURTHER IMPROVED BY RESORTING TO THE SYSTEM

WHICH IS ILLUSTRATED IN FIG. 15. HERE THE PRIMARY AND SECONDARY WINDINGS

OF THE TRANSFORMER ARE BOTH CENTER-TAPPED AND THE RELAY MECHANISM IS PRO

VIDED WITH THREE SETS OF CONTACTS.

WITH SPRING TENSION HOLDING THE ARMATURE IN THE POSITION ILLUS-

TRATED, CONTACT SETS #1 AND #2 WILL BOTH 3E CLOSED. BATTERY CURRENT WILL

THEREFORE FLOW THROUGH THE VIBRATOR WINDING AND CONTACTS #10 AT THE SAME

TIME, BATTERY CURRENT WILL ALSO FLOW THROUGH THE UPPER HALF OF THE TRANS

FORMER'S PRIMARY WINDING AND THROUGH CONTACTS #2, AS POINTED OUT BY THE

SOLID ARROWS.

AS THE VIBRATOR CORE BECOMES MAGNETIZED AND ATTRACTS THE ARMATURE

DOWNWARDS, CONTACTS #1 AND #2 WILL SEPARATE WHILE CONTACTS #3 WILL CLOSE.

BATTERY CURRENT WILL THEREFORE NOW FLOW FROM THE PRIMARY WINDINGIS CENTER

TAP TOWARDS ITS LOWER END AND THROUGH THE CLOSED CONTACT POINTS #3 AS
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INDICATED BY THE DOTTED ARROWS. NOTICE ESPECIALLY THAT THE CURRENT ISNOW
FLOWING T: -ROUGH THE PRIMARY WINDING IN THE OPPOSITE DIRECTION THAN FORM-
ERLY.CONSEQUENTLY, AS THE ARMATURE UNDERGOES ITS VIBRATING ACTION, THE
CURRENT THROUGH THE PRIMARY WINDING WILL BE PERIODICALLY REVERSING
ITS DIRECTION OF FLOW AND THUS WE HAVE IN EFFECT AN ALTERNATING CURRENT
PASSING THROUGH THE PRIMARY WINDING. A.C. VOLTAGES OF CORRESPONDING FRE-
QUENCY WILL THUS BE INDUCED INTO THE SECONDARY WINDING OF THETRANSFORMER.
BY USING MORE TURNS OF SECONDARY WINDING THAN PRIMARY WINDING,THE RE-
QUIRED STEP-UP IN VOLTAGE CAN BE OBTAINED.

THE NEXT JOB IS TO RECTIFY THE HIGH VOLTAGE A.C. WHICH IS BEINGGEN
ARATED IN THE SECONDARY WINDING AND ONE METHOD OF ACCOMPLISHING THIS IS
TO EMPLOY A RECTIFIER TUBE AS SHOWN IN FIG. 16. IN FACT, HERE YOU ARE
SHOWN THE "B" ELIMINATOR IN ITS COMPLETE FORM.

OBSERVE IN FIG. 16 HOW THE EXTREMETIES OF THE SECONDARY WINDING OF
THE TRANSFORMER ARE CONNECTED TO THE PLATES OF A TYPE -84 RECTIFIER TUBE.

Vibrat.or

Storage
Ba-Uer9

Type -84 tect.i.fier

TraTransformerh 5

choke

.

Contacts Filtar ckoke

2.5,0oo R Load Q.esi.sk.or

FIG. 16
The Complete Vibrator-7ype 3" Eilininafor;

THIS TUBE IS A FULL -WAVE RECTIFIER OF THE HEATER -CATHODE TYPE, THE
CATHODE SERVING AS THE ELECTRON EMITTER AND B-1 SIDE OF THE SYSTEM. THE
OPERATING CHARACTERISTICS OF THE -84 TUBE ARE AS FOLLOWS: HEATER VOLTAGE
%=6.3 VOLTS; HEATER CURRENT=0.5 AMP; MAXIMUM A.C. VOLTAGE PER PLATE 225
VOLTS AND THE MAXIMUM D.C. OUTPUT CURRENT= -50 MILLAMPERES.

THE HEATER VOLTAGE RATING OF THE -84 TUBE IS SUCH THAT ITS HEATER
CAN BE CONNECTED DIRECTLY ACROSS THE CAWS STORAGE BATTERY CIRCUIT AND IN
FIG. 16 THIS IS ACCOMPLISHED BY INTERCONNECTING THE CIRCUITS AT THE VI-
BRATOR SYSTEM.

THE CENTER TAP OF THE HIGH VOLTAGE WINDING SERVES AS THE NEGATIVE
SIDE OF THE "8" CIRCUIT IN THE CUSTOMARY MANNER, WHILE THE TUBEIS CATHODE
SERVES AS THE POSITIVE SIDE OF THE SYSTEM. A CONVENTIONAL FILTER CIRCUIT
IS INCLUDED IN THE OUTPUT CIRCUIT OF THE RECTIFIER.
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BY AGAIN LOOKING CLOSELY AT THE SECONDARY CIRCUIT OF THE TRANSFORM
ER, YOU WILL OBSERVE THAT A 25,000 OHM RESISTOR,WETH A SET OF CONTACT

POINTS IN SERIES, IS CONNECTED ACROSS THE SECONDARY WINDING OF THE TRANS

FORMER. WHILE THE TUBES ARE STILL COLD, THESE CONTACT POINTS ARE CLOSED

AND THEREBY CONNECT THE 25,000 OHM RESISTOR DIRECTLY ACROSS THE ENDS OF

THE TRANSFORMER'S SECONDARY WINDING. THIS SERVES TO COMPLETE THE SECOND-
ARY LOAD SO THAT THE SECONDARY WINDING WILL NOT BE COMPLETELY OPEN CIR-

CUITED DURING THE WARMING UP PERIOD REQUIRED BY THE TUBES. HEATER TYPE

TUBES ARE COMPARATIVELY SLOW TO WARM UP TO THE POINT WHERE THEY WILL

DRAW PLATE CURRENT AND THEREBY PLACE THE NORMAL LOAD UPON THE SECONDARY

WINDING OF THE TRANSFORMER. WERE NO LOAD AT ALL APPLIED ACROSS THE SEC-

ONDARY WINDING DURING THE WARMING UP PERIODS THE HIGH SECONDARY VOLTAGE

MIGHT PUNCTURE THE INSULATION OF THIS WINDING AND THUS DAMAGE THE TRANS-
FORMER.

AS SOON AS THE TUBES WARM UP AND BEGIN TO DRAW THEIR PLATE CURRENT,
THIS PLATE CURRENT WILL NATURALLY FLOW THROUGH THE Fr -TER CHOKE OF THE

ELIMINATOR. THE RESULTING MAGNETIC FIELD, WHICH IS ESTABLISHED AT THE

CHOKE BY THIS CURRENT FLOW, WILL THEN ACT UPON THE POINTS,OPENING THEM,

AND IN THIS WAY EXCLUDE THE 25,000 OHM RESISTOR FROM THE CIRCUIT. WHEN

THE RECEIVER IS NO LONGER BEING OPERATED, THE POINTS AUTOMATICALLY CLOSE.

THE PURPOSE OF THE MANY BYPASS CONDENSERS IN THE PRIMARY CIRCUIT OF
THE ELIMINATOR, AS WELL AS THE P.F. CHOKE, IS TO FILTER OUT ALL SOURCES

OF INTERFERENCE NOISES WHICH ARE LIKELY TO BE SET UP BY THE EQUIPMENT IF
NOT PROPERLY TAKEN CARE OF. THE AVERAGE CAPACITIVE VALUE OF THESE BYPASS
CONDENSERS IS APPROXIMATELY .5 MFD. THESE SAME CONDENSERS ALSO
THE WORKING LIFE OF THE VIBRATOR POINTS BY REDUCING THE ARCING ACROSS

THEM.

MECHANICAL RECTIFIER TYPE ELIMINATOR

THIS TYPE OF ELIMINATOR 13 SOMEWHAT DIFFERENT AS REGARDSRECTIFICA
ION OF THE HIGH VOLTAGE A.C.,IN THAT IT EMPLOYSA SPECIAL VIBRATOR INSTEAD

OF A RECTIFIER TUBE.THEFUNDAMENTAL CIRCUIT OF THIS UNIT IS ILLUSTRATED FOR

YOU IN FIG. 17 AND BY A GENERAL INSPECTION OF THIS CIRCUIT, YOU WILL NO-
TICE THAT THE VIBRATOR CIRCUIT IS SOMEWHAT SIMILAR TO THE SYSTEM JUST
DESCRIBED TO YOU. HOWEVER, THERE ARE IN THIS NEW CIRCUIT FIVE SETS OF

VIBRATOR CONTACTS INSTEAD OF ONLY THREE.

NOW THEN, WITH THE ARMATURE IN THE POSITION SHOWN IN PIG. 17,BATT..

ERY CURRENT WILL FLOW THROUGH THE SYSTEM AS INDICATED BY THE HEAVY ARROWS,
THAT IS, FROM Alr, THROUGH THE ARMATURE AND CONTACT POINTS #1, THRU THE

LEFT HALF OF THE TRANSFORMER'S PRIMARY WINDING AND BYWAY OF THE CENTER-TAP
BACK TO THEATERMINALOFTHEBATTERY SOME OF THIS BATTERY CURRENT WILL

ALSO FLOW THROUGH CONTACT POINTS #3 AND THE WINDING OF THE VIBRATOR5THERE
BY ENERGIZING THE VIBRATOR CORE*

THIS MOMENTARY SURGE OF BATTERY CURRENT WILL INDUCE A HIGH VOLTAGE
IN THE SECONDARY WINDING, MAKING THE LEFT END OF THIS WINDING OF A NEG-

ATIVE POTENTIAL AND ITS RIGHT END OF A POSITIVE POTENTIAL. THE CENTER TAP
OF THE SECONDARY WINDING WILL THEREFORE ALSO BE POSITIVE IN RESPECT TO

THE LEFT END. CONSEQUENTLY, A SURGE OF CURRENT WILL AT THIS INSTANT PASS
OUT THROUGH THE SECONDARY'S CENTER TAP, THROUGH THE FILTER CHOKEITHROUGH
THE "Bn CIRCUITS OF THE RECEIVER AND TO B- WHICH IS GROUNDED*
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AT THIS POINT, IT WILL UNITE WITH THE BATTERY CURRENT AND FLOW TO
THE ARMATURE, THROUGH CONTACT POINTS #4 AND THENCE TO THE NEGATIVE END
OF THE SECONDARY WINDING TO COMPLETE ITS JOURNEY. YOU WILL NO DOUBT NO-
TICE THAT THE ACTUAL FLOW OF SECONDARY CURRENT AT THIS INSTANT PASSED
ONLY THROUGH THE LEFT HALF OF THE SECONDARY WINDING AND NOT THROUGH ITS

RIGHT HALF ON ACCOUNT OF CONTACTS #5 BEING OPEN.

IN THE MEAN TIME, THE VIBRATOR CORE HAS BECOME SUFFICIENTLY ENER-
GIZED TO ATTRACT THE ARMATURE
IGNATED BY THE BROKEN LINES.

TOWARDS THE RIGHT OR TO THE POSITION DES -

THE ARMATURE WILL THEREFORE NOW BE CLOSING
CONTACE POINTS #2
AND #5,WHILE AT

THE SAME TIME OP-
ENING CONTACT
POINTS #I,#3, AND
#4. THIS BEING THE

CASE,BATTERY CURR
ENT WILL NOW FLOW
FROM A+, THROUGH
THE ARMATURE AND
THE CLOSED CONTACT
POINTS #2, INTO

THE RIGHT END OF
THE PRIMARY WIND-
ING AND BY WAY OF
THE CENTER TAP TO
A-. THE CURRENT
FLOW AT THIS INS-
TANT IS DESIGNATED
BY THE DOTTED ARR
OWS.

Primary

Filer Choke)

-4- - -
n000koomao,

' 0 00 0 901I-

500

I ;I
Fil Eer
condensers

ransfdrmer
A

)
#4

#3

Vi bra Lor
elecromagnet

5Eorage
Bai-iar9

A

Ira
FIG. 17

Principles of the Mechanics/ kecii117f- Type Eliminator.

SECONDARY

NOTICE ES-
PECIALLY THAT THE
BATTERY CURRENT IS
NOW FLOWING THRU
THE PRIMARY WIND-
ING IN THE OPPO-
SITE DIRECTION
THAN FORMERLY AND
THEREFORE THE
POLARITY OF THE

WINDING WILL BE REVERSED ACCORDINGLY. THIS MEANS THAT THE RIGHT
END OF THE SECONDARY WILL NOW BE OF A NEGATIVE POTENTIAL AND THE LEFT END
OF A POSITIVE POTENTIAL. THE CENTER TAP WILL THEREFORE BE OF A POSITIVE
POTENTIAL WITH RESPECT TO THE RIGHT END AND SO THE SECONDARY CURRENTWILL
AGAIN FLOW OUT OF THE WINDINGIS CENTER TAP, THROUGH THE FILTER CHOKE AND
"B" CIRCUITS OF THE RECEIVER TO B- OR GROUND.

RETURNING FROM B- OR GROUND, THIS SECONDARY CURRENT IS CARRIED TO
THE ARMATURE OF THE VIBRATOR, THROUGH THE CLOSED CONTACTS #5 AND THUS RE
TURNED TO THE RIGHT END OF THE SECONDARY WINDING TO COMPLETE ITS JOURNEY.
No SECONDARY CURRENT FLOWS THROUGH THE LEFT HALF OF THE SECONDARY WINDING
AT THIS INSTANT BECAUSE THIS CIRCUIT IS NOW INTERRUPTED AT THE VIBRATOR.

IN THE MEAN TIME, THE VIBRATOR MAGNET WILL HAVE LOST ISATTRACTIVE



LESSON No.25 PAGE 13

FORCE DUE TO THE LACK OF EXITING CURRENT THROUGH ITS WINDING AND AS A RE
SULT, THE ARMATURE WILL BE RETURNED TO ITS ORIGINAL POSITION . THIS CYCLE
OF EVENTS IS THEN REPEATED OVER AND OVER AT A RAPID RATE AS THE VIBRATOP
UNDERGOES ITS VIBRATING ACTION.

THE IMPORTANT THING TO REMEMBER IS THAT THE CURRENT THROUGH BOTH
THE PRIMARY AND SECONDARY WINDINGS REVERSES iTS DIRECTION OF FLOW PER-
IODICALLY BUT THAT CONTACT POINTS #4 AND #5 OPERATE IN SUCH A MANNER THAT
THE CENTER TAP OF THE SECONDARY WINDING IS MAINTAINED AT A POSITIVE PO-
TENTIAL REGARDLESS OF WHICH HALF OF THE WINDING IS WORKING AT THE TIME.
FOR THIS REASON, THE "B" CURRENT ALWAYS FLOWS OUTWARD, OR IN THE SAMEDI-
RECTION, AS IT LEAVES THE ELIMINATOR.

ALTHOUGH IT IS TRUE THAT THE "B" CURRENT AT THE SECONDARY WINDING
IS IN THE FORM OF SURGES OR "SPURTS," YET THE ACTION OF THE VIBRATOR IS

SO RAPID THAT THE "B" OUTPUT APPEARS AS A SOMEWHAT STEADY FLOW AND THE
FILTER HELPS TO SMOOTHEN IT OUT STILL MORE. WE WOULD CLASSIFY THIS FORM
OF RECTIFICATION AS BEING OF THE VIBRATOR OR MECHANICAL TYPE.THE "ELK
ONODE" IS OF THIS TYPE.

THE PURPOSE OF THE BYPASS CONDENSERS, WHICH ARE USED WITH THIS SYS
TEMP IS TO REDUCE ARCING AT THE CONTACT POINTS AND THUS PROLONG THEIR
USEFUL LIFE. AT THE SAME TIME, THEY ALSO AID IN FILTERING OUT ANYSOURCES
FOR INTERFERENCE NOISE. THE 500 OHM RESISTOR, WHICH IS SHOWN IN FIG. 17,

ALSO AIDS TO PREVENT EXCESSIVE ARCING AT THE CONTACT POINTS.

MODERN RECEIVER CIRCUIT

SO THAT YOU MAY SEE WHAT RADICAL IMPROVEMENTS HAVE BEEN MADE IN THE
DESIGN OF THE LATER MODEL AUTOMOBILE RECEIVERS, WE ARE SHOWING YOU IN FIG.
18 THE COMPLETE CIRCUIT DIAGRAM OF BOTH THE RECEIVER AND "B" ELIMINATOR
AS USED IN THE "MODEL 55 MOTOROLA%

THIS IS A FIVE -TUBE SUPERHETERODYNE EMPLOYING AUTOMATIC VOLUME CON-.
TRCL, A VIBRATOR TYPE "B" ELIMINATOR AND A DYNAMIC SPEAKER. THE TYPES OF
TUBES USED ARE A 77, TWO 78's, A 75 AND A TYPE "LA".

THE 77 IS A TRIPLE -GRID AMPLIFIER OR DETECTOR,SIMILAR TO THE -57
AS USED IN A.C. RECEIVERS, ONLY THAT ITS FILAMENT OR HEATER IS RATED AT
6.3 VOLTS. THE COMPLETE OPERATING CHARACTERISTICS OF THIS TUBE AS AN AMP
LIFIER ARE AS FOLLOWS: HEATER VOLTAGE==6.3 VOLTS; HEATER CURRENT=0.3 AMP;
PLATE VOLTAGE =100 TO 250 VOLTS; BIAS VOLTAGE== -1.5 TO -3 VOLTS;SCREENVOL
TAGE =60 TO 100 VOLTS; PLATE CURRENT=1.7 TO 2.3 MA.; SCREEN CURRENT=0.4
TO 0.5 MA.; AMPLIFICATION FACTOR:=715 TO 1500. As A POWER DETECTOR, ITS

PLATE VOLTAGE SHOULD BE 250 VOLTS AND GRID BIAS -1.95 VOLTS; THE SCREEN VOL
TAGE SHOULD BE 50 VOLTS AND THE COMBINED SCREEN AND PLATE CURRENT WILL
THEN BE 0.65 MA.

THE 77 IN THE CIRCUIT OF FIG. 18 IS BEING USED IN A SPECIAL CIRCUIT,
SO THAT IT WILL SERVE BOTH AS THE FIRST DETECTOR AND OSCILLATOR AND THE
DETAILS OF THIS SYSTEM'S OPERATION WILL BE GIVEN YOU IN A LATER LESSON
WHICH IS DEVOTED EXCLUSIVELY TO VARIOUS FORMS OF OSCILLATOR CIRCUITS AS NOW
USED IN THE DIFFERENT SUPERHETERODYNE DESIGNS.

THE 78 TUBE IS A TRIPLE -GRID R.F. AMPLIFIER WITH VARIABLE -MU FEATURES
AND IS THE D.C. EQUIVALENT FOR THE POPULAR TYPE -58 A.C. TUBE. THE COMPLETE



PAGE 14 LESSON No.25

OPERATING CHARACTERISTICS OF THE -78 ARE AS FOLLOWS: HEATER VOLTAGE -4.3
VOLTS; HEATER CURRENT=0.3 AMP. MINIMUM BIAS VOLTAGE -3 VOLTS.

PLATE SCREEN SCREEN PLATE AMPLIFICATION

VOLTAGE VOLTAGE CURRENT CURRENT FACTOR

90 90 1.5 MA 5.4 MA 400

180 75 1.0 MA..... 4.0 MA.. 1100

250 100 2.0 MA 7.0 MA 1160

250 125 3.0 MA 10.5 MA 990

THE 75 TUBE IS A DUPLEX -DIODE, HIGH -MU TRIODE AND SIMULTANEOUSLYSE-
RVES AS A SECOND DETECTOR, AUTOMATIC VOLUME CONTROL TUBE AND A.F.AMPLI-
FIER. THE OPERATION OF TUBES OF THIS TYPE REQUIRES A RATHER LENGTHY DE-
SCRIPTION WHICH WOULD BE OUT OF PLACE IN THIS PARTICULAR LESSON. YOU
WILL FIND A COMPLETE EXPLANATION REGARDING IT IN A MORE ADVANCED LESSON

DEALING EXCLUSIVELY WITH AUTOMATIC VOLUME CONTROL SYSTEMS.

FOR YOUR PRESENT INFORMATION WE SHALL, HOWEVER, SUPPLY YOU WITH THE

1.11

NW 75.

;.14;

a*

l OEG X

)
50.000 NW 05.0 .001. W 0 5- WG

coreWANey, COWIZOt..

.0 2 000 DO s.
10 000 0.NO VOL CONTROL WO NU

YELLOW,

460 .01.1f
o $(00v,

0...9 6000105

- 1 Soot LO '

Fig. 18
A Modern Auto .Qeceiver

OPERATING CHARACTERISTICS OF THE 75. HERE THEY ARE HEATER VOLTAGEs7L6.3
VOLTS; HEATER CURRENT==0.3 AMP; MAXIMUM PLATE VOLTAGEgm250 VOLTS; BIAS

VOLTAGE -1..35; PLATE CURRENT=0.4 MA; GAIN PER STAGE 50-60.

THE TYPE "LA" TUBE IS DESIGNATED AS THE 6A4 BY SOME TUBE MANUFACT-
URERS. THIS IS A POWER AMPLIFIER PENTODE HAVING THE FOLLOWING CHARAC-
TERISTICS: FILAMENT VOLTAGEol 6.3 VOLTS; FILAMENT CURRENT=03 AMP;
PLATE voLTAGe1=180 VOLTS; GRID BIAS= -.12 VOLTS; SCREEN VOLTS=180VOLTS;
SCREEN CURRENT=3.9 MA.; PLATE CURRENT= 22 MA., AMPLIFICATION FACTOR
100; POWER OUTPUT =1.4 WATTS; RECOMMENDED LOAD 1x8000 OHMS.

THE SPEAKER, AS USED WITH THIS RECEIVER 18 OF THE NOW POPULAR AUTO-
MOBILE DYNAMIC TYPE, HAVING A FIELD COIL RESISTANCE RATING OF 4 OHMS AND
WHICH IS CONNECTED ACROSS THE CAR'S BATTERY CIRCUIT.
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THE VIBRATOR TYPE "B" ELIMINATOR, AS USED WITH THIS PARTICULAR RE-

CEIVER, IS OF THE HALF -WAVE TYPE RATHER THAN FULL -WAVE, AS THE OTHER SYS

TEMS DESCRIBED TO YOU IN THIS LESSON. IT IS FOR THIS REASON THAT THE TWO

WINDINGS OF THE ELIMINATOR ARE NOT CENTER TAPPED. HOWEVER, BY APPLYING

THE SAME PRINCIPLES WHICH YOU HAVE ALREADY LEARNED IN THIS LESSON RE-

GARDING VIBRATOR TYPE "B" ELIMINATORS, YOU SHOULD HAVE NO DIFFICULTY IN

TRACING OUT THE CIRCUITS OF THE UNIT HERE ILLUSTRATED.

THE SWITCH OF THIS RECEIVER CIRCUIT IS OF THE DOUBLE -POLE, SINGLE*

THROW TYPE AND IS INCORPORATED IN THE VOLUME CONTROL. THE TOTAL CURRENT
DRAWN FROM THE STORAGE BATTERY TO OPERATE THIS RECEIVER IS 4.5 AMPERES.

SPECIAL ANTENNAS

BESIDES THE AUTOMOBILE ANTENNAS SO FAF
SHOWN YOU, THERE ARE ALSO SEVERAL DIFFERENT
COMMERCIAL FORMS BEING MANUFACTURED WHICE

TO SOME EXTENT SIMPLIFY THE WORK OF INSTALL
ING THE SYSTEM.

IN FIG. 19, FOR EXAMPLE, YOU ARE SHOWN
A SPECIAL FORM OF ANTENNA WHICH CONSISTS OF
A WATER -PROOF FABRIC ENVELOPE IN WHICH THE COPPER SCREEN IS CONTAINEDAN

EYELET IS PROVIDED AT EACH ENO AND TO ONE EYELET IS FASTENED A COIL SPRING
WHILE A 36" WEB STRAP IS FASTENED TO THE OTHER EYELET. THIS ARRANGEMENT
PROVIDES FOR EASY AND SECURE INSTALLATION IN CARS OF ANY SIZE FROM AXLE

TO AXLE OR OTHER CONVENIENT POINT OF THE CAR. A 10 FOOT
LEAD-IN IS FURNISHED WITH THIS ANTENNA.

F I G. 19

Axle to axle Antenna

A RUNNING BOARD ANTENNA IS SHOWN YOU IN FIG. 20. THIS UNIT OFFERS A
RATHER LARGE AREA OF METALLIC SURFACE

FOR SIGNAL PICK UP AND IS SUSPENDED
SLIGHTLY BELOW THE CAR'S RUNNING BOARD
AND PARALLEL TO IT.

Qurrning Boaryi 4nterma
CASE, IT IS ONLY NECESSARY TO OPEN
TO SLIP THIS FLEXIBLE ANTENNA INTO THE OPENING THUS AFFORDED, GRADUALLY

WORKING IT BACK INTO PLACE SO AS TO SPREAD OUT OVER THE ROOF AREA. A

LEAD -1N IS ALREADY ATTACHED TO THE ANTENNA SO AS TO MAKE INSTALLATION AS
SIMPLE AS POSSIBLE.

THEN THERE IS ALSO THAT TYPE OF
"READY -PREPARED" ANTENNA WHICH UTI-

LIZES A FINE GRADE OF COPPER ENCASED
IN A SPECIALLY PREPARED CLOTH. IN THIS
THE ROOF LINING ABOUT A FOOT AND THEN

HAVING COMPLETED THESE TWO LESSONS CONCERNING AUTOMOBILE RECEIVERS,
YOU SHOULD NOW HAVE A GOOD WORKING UNDERSTANDING OF THEM AND DUE TO THE

INCREASING POPULARITY OF AUTO RECEIVERS, IT IS ADVISABLE THAT YOU GIVE

THESE LESSONS YOUR UTMOST ATTENTION SO THAT YOU TOO CAN OBTAIN YOUR SHARE
OF PROFIT OUT OF THIS BRANCH OF THE RADIO INDUSTRY.



EXAMINATION QUESTIONS

LESSON NO. 25

cd The restless fellow fails where
the steady worker wins. Are you
big enough to conquer impatience,
detail, routine, and seeming monot-
ony? You have to stick to win. You
have to prove your worth.

I. - WHAT STEPS SHOULD BE TAKEN WHEN INSTALLING AN AUTOMOBILE
RECEIVER SO AS TO REDUCE THE PICK-UP OF ENGINE INTERFER-
ENCE AS MUCH AS POSSIBLE?

2. - WHAT IS THE CHIEF ADVANTAGE OF BUILDING AUTOMOBILE RE-
CEIVERS, TOGETHER WITH THEIR POWER SUPPLY, INTO A SINGLE
UNIT?

3. - DESCRIBE BRIEFLY THE OPERATING PRINCIPLES OF THE "GENE -
MOTOR" OR DYNAMOTOR TYPE 'Ts" ELIMINATOR.

4, - DRAW A CIRCUIT DIAGRAM OF AN AUTOMOTIVE "B" ELIMINATOR,
.USING A VIBRATOR IN CONJUNCTION WITH A RECTIFIER TUBE,

AND EXPLAIN HOW IT OPERATES.

5. - EXPLAIN HOW THE MECHANICAL RECTIFIER ELIMINATOR OPERATES.

6. - IN GENERAL, HOW DO THE MODERN AUTOMOBILE RECEIVERS COM-
PARE WITH THE OLDER MODEL AUTOMOBILE RECEIVERS?

7. - WHAT ARE THE OPERATING CHARACTERISTICS OF THE TYPE -78

TUBE?

8. - HOW IS THE FIELD COIL OF A DYNAMIC SPEAKER GENERALLY CON
NECTED TO THE CIRCUITS OF AN AUTOMOBILE RECEIVER?

9. - DESCRIBE THE GENERAL CONSTRUCTION AND SPECIFY THE OPERAT
ING CHARACTERISTICS OF THE TYPE -84 TUBE.

10.- DESCRIBE BRIEFLY, VARIOUS FORMS OF ANTENNAS WHICH ARE
SUITABLE FOR AUTOMOTIVE USE.
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UP TO THE PRESENT TIME, CUR RECEIVER STUDIES HAVE BEEN INTENDEDPRI-
MARILY TO FAMILIARIZE YOU WITH THE BASIC PRINCIPLES WHICH GOVERN THE OP-

ERATION OF THE DIFFERENT COMPONENTS INCORPORATED IN THE STANDARD TYPES OF

CIRCUITS. FURTHERMORE, THE MAJORITY OF THE CIRCUITS BROUGHT TO YOUR ATT-
ENTION SO FAR ARE DESIGNED TO USE SIX TUBES OR MORE. AND FOR THE GREATER

PART INTENDED TO BE INSTALLED IN CONSOLE TYPE CABINETS.

IN ADDITION TO THESE LARGER

RECEIVERS, WE FIND THAT THE MIDGET
DESIGNS HAVE BECOME ESPECIALLY POP
ULAR DURING THE PAST FEW YEARS AND
SINCE VARIOUS IDEAS HAVE BEEN DE-

VELOPED IN ORDER TO ENABLE THESE
SMALLER RECEIVERS TO OFFER SATIS-
FACTORY PERFORMANCE, IT WILL BEWELL
WORTH -WHILE FOR US TO SPEND A LITTLE
TIME AT THIS PERIOD OF YOUR TRAIN-
ING IN A STUDY OF THESE CIRCUITS IN
PARTICULAR. A TYPICAL MIDGET RE-

CEIVER, HOUSED IN AN ATTRACTIVELY
DESIGNED CABINET, IS SHOWN YOU IN

FIG. I.

THE MAIN REASON WHY THIS TYPE
OF RECEIVER WAS INTRODUCED TO THE

INDUSTRY AND ACCEPTED SO FAVORABLY
BY THE RADIO PUBLIC IS THAT THE UNIT IS COMPACT SO 'THAT IT REQUIRES BUT

LITTLE MORE ROOM -SPACE THAN THE AVERAGE MANTEL CLOCK AND ITS SELLING PRICE
CAN BE KEPT WELL BELOW THAT OF THE "FULL-SIZE" RECEIVER. ALTHOUGH THE MID

GET IS AN ABREVIATED DESIGN, WHEN COMPARED TO ITS LARGER BROTHERS, YET IT
IS COMPLETE IN EVERY DETAIL AND SERVES AS AN ADDED ATTRACTION TO ANY WELL
FURNISHED HOME.

7 I G . 1

A Modern Midg
Qeceiver:

S
IT IS TRUE THAT MOST FULL-SIZE RECEIVERS WILL OUT -PERFORM THE AV-

ERAGE MIDGET IN RESPECT TO SENSITIVITY,TONE QUALITY AND IN SOME CASES

SELECTIVITY, DUE TO THE FACT THAT IN ORDER TO ASSEMBLE THE MIDGET TO SUCH
COMPACTNESS, CALLS FOR A REDUCTION IN THE NUMBER OF TUBES,TUNINGCIRCUITS,
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SMALLER SPEAKER WITH LESS BAFFLE ETC. NEVERTHELESS, THESE DEFICIENCIES
OF THE MIDGET RECEIVER ARE NOT SO GREAT BUT THAT THE UNIT IS REALLY CAP-
ABLE OF GIVING REMARKABLE PERFORMANCE.

LOOKING AT THE REAR OF THE MIDGET, ONE SEES AN ARRANGEMENT OF PARTS
SIMILAR TO THAT SHOWN IN FIG. 2. NOTICE THE METHOD OF MOUNTING THE TUN-
ING CONDENSER, TUBES, POWER TRANSFORMER ETC. CARE MUST BE EXERCISED IN

THE LAY -OUT OF SUCH A UNIT, SO THAT UNDESIRABLE COUPLING WILL NOT EXIST
BETWEEN THE VARIOUS PARTS WHICH ARE PLACED SO CLOSE TOGETHER.

ALTHOUGH IT IS TRUE THAT THE GREATER PORTIONS OF THE MIDGET RE-

CEIVERS ARE CONVENTIONAL, YET THERE ARE CERTAIN DETAILS WHICH MIGHT CON-
FUSE YOU WHEN WORKING ON SUCH SETS, WERE THEY NOT FIRST BROUGHT TO YOUR
ATTENT ION.

WE SHALL START WITH THE OLDER MODEL BUT NOT OBSOLETE POPULAR MIDGET
CIRCUITS AND THEN WORK OUR WAYTHRU
THE MORE MODERN DESIGNS STEP BY

STEP.

FIG. 7
Pear- View of Midget

Peceiver-.

A FIVE-TUBE MIDGET EMPLOYING
TYPE -24AND -45 TUBES

THE FIRST MIDGET CIRCUIT,
WHICH WE SHALL STUDY,ISILLUSTRATED
FOR YOU IN FIG.3. FROM ITS GENERAL
APPEARANCE,YOU WILL FIND IT TO BE

QUITE CONVENTIONAL,EMPLOYING TYPE
-24 R.F. TUBES, A -24 POWER DETEC-
TOR AND A -45 RESISTANCE- CAPACITY
COUPLED POWER TUBE. BY CLOSER INS-
PECTION OF THE CIRCUIT, HOWEVER, YOU
WILL OBSERVE THAT THERE ARE SOME
SPECIAL FEATURES IN THE CIRCUIT
WHICH ARE NOT GENERALLY FOUND IN

THE LARGER RECEIVERS. WE SHALL NOW
INVESTIGATE THESE DIFFERENCES IN

DETAIL.

TO BEGIN WITH, A SINGLE 2.5
VOLT SECONDARY WINDING FURNISHES

THE FILAMENT VOLTAGE FOR ALL THREE OF THE TYPE -24 TUBES,AS WELL AS FOR
THE TYPE -45 POWER TUBE. THIS PERMITS THE USE OF A SMALLER POWER TRANS-
FORMER, WHICH AT THE SAME TIME REDUCES THE COST.

THE SPEAKER FIELD SERVES AS THE ONLY FILTER CHOKE AND IS CONNECTED
IN THE NEGATIVE SIDE OF THE "B" SUPPLY. ALSO NOTICE HOW THIS DIAGRAMILL-
USTRATES THE FACT THAT A PLUG AND SOCKET CONNECTION IS PROVIDED BETWEEN
THE RECEIVER CHASSIS AND THE SPEAKER ASSEMBLY. THE SOCKET IN THIS CASE IS
OF THE USUAL FIVE -PRONG RECEIVER TYPE AND IS WIRED TO THE OUTPUT CIRCUIT
OF THE RECEIVER, AS WELL AS TO THE "WI SUPPLY. A FIVE -PRONG PLUG IN

TURN IG WIRED TO THE SPEAKER FIELD AND OUTPUT TRANSFORMER, WHICH IS MOUNT

ED DIRECTLY UPON THE SPEAKER FRAME. THE SECONDARY WINDING OF THE OUTPUT
TRANSFORMER Is OF COURSE CONNECTED DIRECTLY TO THE SPEAKER VOICE COIL.

THE FIFTH PRONG OF THE SPEAKER PLUG IS WIRED TO THE METALLIC SPEAK-
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ER FRAME, WHILE ITS CORRESPONDING SOCKET TERMINAL IS GROUNDED TO THE

CHASSIS BASE OF THE RECEIVER. HENCE BY INSERTING THE SPEAKER PLUG INTO

THE SOCKET, THE SPEAKER FIELD AND OUTPUT TRANSFORMER WILL BE CORRECTLY

CONNECTED TO THE RECEIVER CIRCUITS, WHILE THE METAL SPEAKER FRAME WILL

AT THE SAME TIME BE GROUNDED. THE PURPOSE OF GROUNDING THESPEAKER FRAME

IS TO KEEP THE HUM LEVEL DOAN TO AS LOW A VALUE AS POSSIBLE.

A PLUG AND SOCKET ARRANGEMENT AS THIS OFFERS A CONVENIENT MEANS
WHEREBY THE SPEAKER CAN BE DISCONNECTED FROM THE RECEIVER CHASSIS WHEN-

EVER IT BECOMES NECESSARY TO REMOVE EITHER OF THESE TWO UNITS FROM THE

CABINET FOR REPAIRS. THIS FEATURE IS BEING USED ON MOST MODERNRECEIVERS,

ALTHOUGH IN MANY CASES NO PROVISION IS MADE FOR GROUNDING THE SPEAKER
FRAME AND THEREFORE A FOUR -PRONG SOCKET AND PLUG ASSEMBLY CAN BE USED.

CONSIDERING THE SPEAKER FIELD COIL CIRCUIT AT THE TIME THESPEAKER

PLUG IS INSERTED IN ITS SOCKET, WE FIND THAT ONE END OF THE SPEAKER

FIELD WILL BE GROUNDED WHILE ITS OTHER END IS CONNECTED TO THE CENTER

TAP OF THE POWER TRANSFORMER'S HIGH -VOLTAGE SECONDARY WINDING. THIS

MEANS THAT ALL "B" CURRENT WILL. BE DISTRIBUTED TO THE VARIOUS TUBE CIR-
CUITSDIRECTLYFROMTHECENTER-TAPCIRCUITOFTHE RECTIFIER TUBE'S FILAMENT

FIG.3
A Five -.Tube /6/get- i2ecei ver.

WINDING AND UPON ARRIVING AT GROUND, WILL ENTER THE GROUNDED END OF THE

SPEAKER FIELD AND RETURN TO THE HIGH VOLTAGE WINDING'S CENTER TAP BY WAY
OF THE SPEAKER FIELD. IN OTHER WORDS, THE SPEAKER FIELD IS CONNECTED IN

THE NEGATIVE LEG OF THE "B" CIRCUIT.

IT IS IMPORTANT TO NOTICE WITH RESPECT TO THE 4 AND 8 MFD. FILTER

CONDENSERS THAT ONE TERMINAL OF THE 4 MFD. CONDENSER MAY SE GROUNDED,

WHEREAS BOTH TERMINALS OF THE 8 MFD. CONDENSER MUST IN THIS PARTICULAR
CASE BE OF THE INSULATED TYPE.

Now FOR THE METHOD OF OBTAINING THE BIAS VOLTAGES.

THE PLATE CURRENT FOR ALL. OF THE TYPE -24 TUBES WILL OF COURSE FLOW
THROUGH THE CATHODES AND RESISTORS INCLUDED BETWEEN THE CATHODES AND

GROUND, THEREBY PRODUCING THE BIAS VOLTAGES FOR THESE TJBES IN THE CUST-
OMARY MANNER. THE BIAS VOLTAGE FOR THE -45 POWER TUBE, HOWEVER, IS OB-

TAINED IN A DIFFERENT MANNER AS WILL BE EXPLAINED IN THE FOLLOWING PARA-
GRAPHS.
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As YOU WILL OBSERVE, THE CENTER TAP OF THE 2.5 VOLT TRANSFORMERWIN
DING IS GROUNDED AND THEREFORE, OFFERS A MEANS WHEREBY THE PLATE CURRENT
FLOW THROUGH THE -45 TUBE CAN REACH GROUND. IN ADDITION, A TAPPED RESIS-
TOR "R" 18 CONNECTED BETWEEN GROUNG AND THE CENTER -TAP OF tHE HIGH VOL-
TAGE TRANSFORMER WINDING, THEREBY BEING IN PARALLEL WITH THE SPEAKER
FIELD COIL. THIS IS THE BIAS RESISTOR FOR THE -45 TUBE AND ITS TAP IS SO
FIXED THAT 50,000 OHMS WILL BE INCLUDED BETWEEN THE TAP AND GROUND AND
30,000 OHMS BETWEEN THE TAP AND ITS OTHER EXTREMITY.

THE "B" CURRENT, UPON RETURNING FROM GROUND TO B-, WILL DIVIDE ITS

ELF BETWEEN THE SPEAKER FIELD COIL AND THE BIAS RESISTOR "R", THE GREATER
PORTION

ANTENNA
THk:. LOWER END

OF IT PASSING THROUGH THE FIELD COIL WHICH OFFERS LESSRESISTANCE.
HOWEVER, WHAT

CURRENT DOES FLOW
THROUGH R WILL
DEVELOPE A VOL-
TAGE DROP, WITH
THE GROUND END BE
ING POSITIVEWITH
RESPECT TO THE
OTHER END. THE
POSITION OF THE
TAP 18 THEN 80

CHOSEN ON "R"

THAT THE PROPER
VALUE OF BIAS VOL
TAGE WILL BE IM-
PRESSED UPON THE
GRID OF THE -45
TUBE THROUGH THE
2 MEGOHM LEAK

RESISTOR.

FIG. 4
A Four- Tube Pe cei ver Circa

THE VOLUME CON
TROL FOR THIS RE
CEIVER CONSISTS
OF A 300 OHM PO-
TENTIOMETER CONN
ECTED ACROSS THE
PRIMARY OF THE

STAGE TRANSFORMER WITH A .00025 MFD. FIXED CONDENSER IN SERIES.
OF THE POTENTIOMETER IS CONNECTED TO THE GROUND TERMINALOF

'ECEIVER WHILE THE ARM IS CONNECTED TO THE ANTENNA TERMINAL. BYREGULAT-
ING THE POSITION OF THE ARM, THE AMOUNT OF SIGNAL ENERGY PASSED INTO THE
RECEIVER CIRCUITS 13 CONTROLLED.

A FOUR -TUBE MIDGET DESIGN

IN FIG. 4 WE HAVE THE CIRCUIT DIAGRAM OF A FOUR TUBE MIDGET RE-
CEIVER USING A TYPE -24 R.F. TUBE, A -24 POWER DETECTOR, A -47 POWER
TUBE AND AN -80 RECITIFIER. IN THIS CASE, THERE ARE ONLY TWO TUNING CIR
CUITS, BOTH BEING CONTROLLED BY A TWO -GANG VARIABLE CONDENSER.

HERE TOO, A SINGLE 2.5 VOLT SECONDARY WINDING IS FURNISHED ON THE
POWER TRANSFORMER AND ALL B VOLTAGES ARE DISTRIBUTED DIRECTLY FROM THE
5 VOLT TRANSFORMER WINDING TO THE VARIOUS CIRCUITS.
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THE SPEAKER FIELD WINDING SERVES AS THE ONLY FILTER CHOKE AND IS

CONNECTED BETWEEN THE CENTER TAP OF THE POWER TRANSFORMERIS HIGH VOLTAGE

WINDING AND GROUND, WITH A 1000 OHM RESISTOR IN SERIES. THEREFORE, ALL

"B" CURRENT, UPON REACHING GROUND, WILL FLOW THROUGH THE 1000 OHM RESIS-

TOR AND THE 2500 OHM SPEAKER FIELD COIL, RETURNING TO THE CENTER TAP OF

THE HIGH VOLTAGE TRANSFORMER WINDING OR B....

THE VOLTAGE DROP WHICH IS DEVELOPED BY THIS CURRENT FLOW THROUGH THE
1000 OHM RESISTOR IS USED TO SUPPLY THE NEGATIVE BIAS FOR THE TYPE -47

POWER TUBE. THE CURRENT FLOWING AWAY FROM THE GROUNDED END OF THIS RESTS

TOR MAKES ITS GROUND END POSITIVE WITH RESPECT TO ITS OTHER END. THERE-

FORE, SINCE THE NEGATIVE END OF THIS RESISTOR IS CONNECTED TO THE QRIDOF
THE -47 TUBE THROUGH THE 2 MEGOHM LEAK RESISTOR AND THE FILAMENT OF THE

tS GROUNDED THROUGH ITS TRANSFORMER WINDING, A NEGATIVE BIAS VOLTAGE
WILL BE IMPRESSED
UPON THIS TUBE.

TWO 4 MFD.CON
DENSERS ARE USED TO
ASSIST IN FILTERING
THE BBB SUPPLY WITH
THE ASSISTANCE OF
THE SPEAKER FIELD.

A 10,000 OHM
POTENTIOMETER IS

USED TO CONTROL THE
VOLUME BY OFFERING
A MEANS WHEREBY THE
BIAS VOLTAGE FOR
THE R.F. TUBE, AS
WELL AS THE SIGNAL
INPUT TO THE CIR-
CUITS, CAN BE

VARIED.

THE PURPOSE OF THE

.01MFD., CONDENSER
WHICH IS CONNECTED
BETWEEN GROUND AND
THE PLATE OF THE
-47 TUBE, IS TO

BYPASS SOME OF THE

/51

10,000 IL
NAM. 1 Nip

20o srl.
4-- 1 mfd-

75o0
Speaker
field

X X

300-41-

FlEi. 5
HIGHER AUDIO FRE- A 4 Tube Peceiver- wish Constant-Oal.7 Ti-ansf
QUENCIES SO THAT
THEY WILL NOT BE PASSED ON THROUGH THE OUTPUT TRANSFORMER. IN THIS WAY,

THE AVERAGE PITCH OF THE SOUND REPRODUCTION WILL BE LOWERED SOMEWHAT AND
THEREBY PROVIDE A DEEPER TONE QUALITY.

THE BALANCE OF THE CIRCUIT IN FIG. 4 IS OF THE CUSTOMARY DESIGN AND
THEREFORE IT WILL NOT BE NECESSARY TO SPEND ANY MORE TIME UPON IT.

A FOUR -TUBE RECEIVER MTH CONSTANT -CAIN R.F. TRANSFORMERS

IN FIG. 5 YOU WILL SEE A CIRCUIT DIAGRAM OF ANOTHER FOUR -TUBE RE-

CEIVER, ONLY THAT HERE A TYPE -51 OR -35 VARIABLE -MU SCREEN GRIC TUBE IS
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USED IN THE FIRST R.F. STAGE, A TYPE -24 POWER DETECTOR, A -47POWER TUBE
AND AN -80 RECTIFIER. IN ADDITION, CONSTANT -GAIN TRANSFORMERS ARE USED IN
THE R.F. AND DETECTOR STAGE AND TUNING IS ACCOMPLISHED THROUGH THE USEOF
A TWO -GANG CONDENSER. STUDY THIS CIRCUIT CAREFULLY.

NOTICE THAT THE 200 OHM FIXED BIAS RESISTOR FOR THE -51 TUBE IS

CONNECTED BETWEEN GROUND AND THE ARM OF A 10,000 OHM POTENTIOMETER. ONE

ENC TERMINAL OF THIS POTENTIOMETER IS LEFT FREE,WHILE ITS OTHER END TERM
INAL IS CONNECTED TO THE CATHODE OF THE R.F. TUBE.

THE GRIC BIAS VOLTAGE FOR THE -47 TUBE IS IN THIS CASE OBTAINED

THROUGH THE USE OF THE 300 OHM RESISTOR WHICH IS CONNECTED BETWEEN GROUND
AND ONE END OF THE SPEAKER FIELD COIL --THE 2500 OHM SPEAKER FIELD COIL IN

THIS INSTANCE BEING INSERTED IN THE NEGATIVE SIDE OF THE "B" SUPPLY CIR-

CUIT. THEN B" HAVING THE FILAMENT OF THE -47 TUBE GROUNDED THROUGH THE

CENTER TAP OF THE 2.5 VOLT TRANSFORMER WINDING AND ITS CONTROL GRID CONN
ECTED TO THE UNGROUNDED END OF THE 300 OHM RESISTOR THROUGH THE 500,000

OHM LEAK, THE VOLTAGE DROP DEVELOPED ACROSS THE 300 OHM RESISTOR BY THE

"B" CURRENT PASSING THROUGH IT, WILL BE UTILIZED AS BIAS VOLTAGE FOR THE
-47. THE GROUND END OF THE 300 OHM RESISTOR WILL OF COURSE BE POSITIVE

WITH RESPECT TO ITS OTHER END ON ACCOUNT OF THE DIRECTION OF THE "B"

CURRENT FLOW THROUGH IT.

THE NEXT THING WHICH WE ARE GOING TO CONSIDER RELATIVE TO THE CIR-
CUIT OF FIG. 5 IS THE CONSTRUCTION AND OPERATING PRINCIPLES OF THE CON-

STANT -GAIN TYPE R.F. TRANSFORMERS, OR AS THEY ARE OFTEN CALLED,"CONSTANT

GAIN COILS". THESE CONSTANT -GAIN COILS ARE INTENDED TO INTRODUCE TWO

IMPORTANT FEATURES INTO THE CIRCUIT IN WHICH THEY ARE USED. THE FIRST IS
TO OFFER AS GREAT AMPLIFYING ABILITY AS POSSIBLE, OR "HIGH -GAIN" AND

SECOND, TO PROVIDE PRACTICALLY UNIFORM AMPLIFICATION THROUGHOUT THE EN-

TIRE BROADCAST BAND.

STRAIGHT TUNED R.F. AMPLIFIERS, EMPLOYING THE ORDINARY OR SIMPLE

TYPES OF R.F. TRANSFORMERS, HAVE A NATURAL TENDENCY TO OFFER GREATER AMP
LIFICATION AT THE HIGHER FREQUENCIES THAN AT THE LOWER FREQUENCIES OF THE
BROADCAST BAND. THIS IS DUE TO THE FACT THAT THE MAGNETIC FIELD OF THE

R.F. TRANSFORMER IS PRIMARY WINDING IS MORE ACTIVE AT THE HIGHER FREQUEN-
CIES THAN AT THE LOWER FREQUENCIES AND THEREBY CAUSES GREATER INDUCTION

IN THE SECONDARY WINDING WITH A CORRESPONDING INCREASE IN AMPLIFICATION
AT THE HIGHER FREQUENCIES.

WITH THIS FACT IN MIND, THE NEXT POINT OF IMPORTANCE IS THAT THE

AMPLIFYING ABILITY OF A VACUUM TUBE CIRCUIT INCREASES AS THE LOAD IN ITS
PLATE CIRCUIT IS INCREASED. THIS BEING TRUE, YOU CAN SEE THAT BY USING
p PRIMARY WINDING OF CONSIDERABLE INDUCTANCE(MANYTURNS) ON AN R.F. TRAN
SFOFMER, THE AMPLIFYING ABILITY OF THE CIRCUIT WILL BE INCREASED.HOWEVER,
TOO GREAT A PLATE CIRCUIT LOAD IN AN R.F. AMPLIFIER MAY CAUSE THE CIRCUIT
TO OSCILLATE DUE TO EXCESSIVE FEED -BACK THROUGH THE TUBE.

IT IS ALSO INTERESTING TO NOTE THAT IN MODERN COIL DESIGNING PRAC-
TICE, WHERE THE PRIMARY INDUCTANCE IS MADE QUITE LARGE, THE "BUNCHED"PRI
MARY WINDING, TOGETHER WITH ITS DISTRIBUTED CARACITY,WILL TUNE OR CAUSE

THE PRIMARY WINDING TO RESONATE AT A FREQUENCY SLIGHTLY BELOW THE LOWEST
BROADCAST FREQUENCY. As A RESULT, THE AMPLIFIER WILL HAVE A TENDENCY TO

AMPLIFY VERY WELL AT THE LOWER BROADCAST FREQUENCIES WHICH ARE SOMEWHAT

NEAR THE RESONANT FREQUENCY OF THE HIGH INDUCTANCE PRIMARY WINDING. WITH
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CONDITIONS BEING SUCH, HOWEVER, THE AMPLIFYING ABILITY OF THE CIRCUIT WILL

DROP OFF AT THE HIGHER BROADCAST FREQUENCIES.

Now IN ORDER TO RETAIN THE ADVANTAGES OF GOOD AMPLIFICATION AT THE

LOWER FREQUENCIES, WHILE AT THE SAME TIME HOLD THE AMPLIFYING ABILITY TO

AN EQUAL VALUE AT THE HIGHER FREQUENCIES, SEVERAL REFINEMENTS HAVE BEEN

MADE IN THE DESIGN AND CONSTRUCTION OF MODERN R.F. COILS. THE FIRST OF

THESE IS SHOWN YOU IN FIG. 6.

IN FIG. 6 YOU WILL SEE THAT THE PRIMARY
WINDING CONSISTS OF A SMALL

HONEY COMB OR LATTICE -WOUND COIL AND WHICH IS SIMILAR IN APPEARANCE TO AN

R.F. CHOKE. THIS WINDING, THEREFORE, HAS CONSICERABLE INDUCTANCE, IS

WOUND ON A WOODEN DOWEL AND PLACED' IN THE LOWER END OF THE COIL FORM.

THE SECONDARY IS WOUND ON THE COIL

FORM IN THE CONVENTIONAL MANNER. A

SMALL CONDENSER IS MOUNTED ON THE SIDE

OF THE COIL FORM,NEAR ITS BASE,AND ONE

OF ITS TERMINALS IS CONNECTED TO THE

PLATE END OF THE PRIMARY WINDING WHILE

ITS OTHER TERMINAL IS CONNECTED TO THE

CONTROL GRID TERMINAL TO WHICH ONE END

OF THE SECONDARY WINDING IS ATTACHED.

THE PURPOSE OF THIS CONDENSER IS

TO PRODUCE A CAPACITIVE RELATION OR CON

SECONDARY WINDINGS. THE CHARACTERISTIC
OF ANY CONDENSER, YOU WILL REMEMBER, IS

THAT ITS CAPACITIVE REACTANCE DECREASES
WITH AN INCREASE IN FREQUENCY-JUST THE
OPPOSITE TO AN INDUCTANCE'S EFFECT IN

THIS RESPECT.

WITH THIS IN MIND, AND RETURNING

TO THE TRANSFORMER OF FIG. 6,WE FIND

THAT AT THE TIME THE RECEIVER IS TUNED

TO THE LOWER BROADCAST FREQUENCIES, THE

CAPACITIVE REACTANCE AS OFFERED BY THE SMALL COUPLING CONDENSER IS VERY

GREAT AND CONSEQUENTLY THIS CONDENSER IS OF NO PARTICULAR VALUE WHrN THE

RECEIVER IS TUNED TO FREQUENCIES IN THE LOWER PORTION OF THE BROADCAST

BAND. AT THIS TIME, THE PRIMARY IS TRANSFERRING ITS MAXIMUM ENERGY BE-

CAUSE IT IS OPERATING NEAR ITS NATURAL RESONANT FREQUENCY.

Control grid

1 4'

Coupling
condenser

Plate
erminal

Seconclari3

winding

5

\A/odd

a wet

Primary winding

PtG. 6
A Conskarit- Gain Transf:

Wi /rig Condenser:

Now IF THE RECEIVER IS TUNED TO THE HIGHER BROADCAST FREQUENCIES,AT

WHICH TIME THE FREQUENCIES ARE FAR REMOVED FROM THE PRIMARY WINDING'S RES

ONANT FREQUENCY, WE FIND THAT THE INDUCTIVE ENERGY TRANSFER BETWEEN THE

PRIMARY AND SECONDARY NATURALLY DECREASES. IN DIRECT CONTRAST,HOWEVER, WE

ALSO FIND THAT THE CAPACITIVE REACTANCE, AS OFFERED BY THE COUPLING CON-

DENSER, BECOMES LESS AT THESE HIGHER FREQUENCIES ANC THEREFORE,A PROPOR-

TIONATELY GREATER ENERGY TRANSFER OCCURS AT THIS TIME FROM THE PRIMARY TO

THE SECONDARY THROUGH THE COUPLING CONDENSER. THIS WILL COMPENSATE FOR

THE DECREASE IN THE ENERGY TRANSFER BY INDUCTION.

IN PRACTICE,THE CAPACITIVE VALUE OF THE COUPLING CONDENSER IS SO

CHOSEN THAT THE ENERGY TRANSFER THROUGH THIS CONDENSER WILL INCREASE AT
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APPROXIMATELY THE SAME RATE AS THE ENERGY TRANSFER BY INDUCTION DECREASES
WHILE THE RECEIVER'S OPERATING FREQUENCY INCREASES. IN THIS WAY, IT CAN BE

SEEN THAT A PROPER BALANCE BETWEEN THESE TWO COUPLINGS CAN BE ATTAINED'S°
THAT THE AMPLIFICATION WILL REMAIN PRACTICALLY CONSTANT THROUGHOUT THE

BROADCAST BAND.

AT THE SAME TIME, THE AMPLIFICATION CAN BE KEPT AT A HIGH VALUE
THROUGHOUT THE BROADCAST BAND AND IT IS FOR THIS REASON THAT THIS TYPE OF

COIL IS ALSO FREQUENTLY REFERRED TO AS BEING A HIGH -GAIN COIL.

THE PRESENCE OF THE COUPLING CONDENSER, AS USED ON THIS TYPE OF

COIL, IS INDICATED IN THE DIAGRAM OF FIG. 5 BY THE STANDARD CONDENSER SYM
BOL INTERCONNECTING THE TWO WINDINGS IN THE SECOND R.F. TRANSFORMER.

FIG. 7
app/ caion of the

Capacy'y loop .

R.F. TRANSFORMERS WITH
CAPACITY -LOOP

ANOTHER FORM OF CONSTANT -GAIN
OR HIGH -GAIN R.F. TRANSFORMER, AS

FREQUENTLY USED, IS ILLUSTRATED FOR

YOU IN FIG. 7. THE PRIMARY AND SEC-

ONDARY WINDINGS ARE PRACTICALLY THE

SAME AS USED WITH THE TRANSFORMER IN
FIG. 6 BUT THE COUPLING CONDENSER IS
REPLACED BY A RATHER HEAVY, STIFF,

BARE WIRE, THE LOWER END OF WHICH IS
CONNECTED TO THE ANTENNA OR PLATE
TERMINAL OF THE TRANSFORMER, WHILE
ITS UPPER END IS BENT INTO THE SHAPE
OF AN INCOMPLETE LOOP SURROUNDING THE
GRID END OF THE SECONDARY WINDING.

THIS LOOP ACTS AS ONE PLATE OF
A SMALL CONDENSER, WHILE THE SECON-
DARY WINDING SERVES AS THE OTHER
PLATE OF THE CONDENSER --THE WINDING

INSULATION AND SPACING BETWEEN THE SECONDARY WINDING AND THE LOOP ACTING
AS THE DIELECTRIC FOR THIS CONDENSER.

THE OPERATION OF THIS TRANSFORMER IS EXACTLY THE SAME AS ALREADY
DESCRIBED RELATIVE TO THE UNIT ILLUSTRATED IN FIG. 6, ONLY THAT THE CAP-

ACITY COUPLING BETWEEN THE PRIMARY AND SECONDARY WINDINGS IS OFFERED BY

THE LOOP CAPACITY INSTEAD OF THROUGH THE CONVENTIONAL TYPE OF CONDENSER.

THE PRESENCE OF SUCH A CAPACITY LOOP IS INDICATED ON A WIRING DIA-

GRAM AS SHOWN ON THE SYMBOL OF THE ANTENNA STAGE R.F. TRANSFORMER IN

FIG. 5.

SOMETIMES INSTEAD OF THE STIFF WIRE LOOP, YOU WILL COME ACROSS A

UNIT WHERE SMALL --SIZE INSULATED WIRE IS USED FOR THIS PURPOSE. IN THIS

CASE, ONE END OF THIS WIRE IS CONNECTED TO THE ANTENNA OR PLATE TERMINAL
OF THE TRANSFORMER AND ITS OTHER END IS WRAPPED AROUND THE COIL FORM BE-

SIDE THE GRID END OF THE SECONDARY. ABOUT TWO OR THREE TURNS AREGENERALLY
EMPLOYED AND THE UPPER ENO OF THIS WINDING IS SIMPLY FASTENED TO THE

COIL FORM SO AS TO PREVENT IT FROM UNWINDING BUT IS NOT CONNECTED TO ANY

OTHER CIRCUIT. THIS SMALL WINDING WILL SUPPLY THE NECESSARY CAPACITY EFF-
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ECT BETWEEN THE PRIMARY AND SECONDARY WINDINGS.

ALTHOUGH WE HAVE DESCRIBED THESE SPECIAL COIL DESIGNS IN THIS LESS
ON WHICH DEALS CHEIFLY WITH MIDGET RECEIVER CIRCUITS, WET THIS DOES NOT
MEAN THAT THIS TYPE OF COIL IS ONLY USED IN MIDGET RECEIVERS. COILS OF

THIS TYPE ARE ALSO EXTENSIVELY USED IN THE CIRCUITS OF FULL-SIZE RECEIVERS.

A MODERN FOUR -TUBE CIRCUIT

IN FIG. 8 YOU ARE SHOWN THE CIRCUIT DIAGRAM OF A MIDGET RECEIVER IN
WHICH A TYPE -58 TUBE IS USED'IN THE R.F. STAGE, A -57 POWER DETECTOR,A-47
POWER TUBE, AND AN -80 RECTIFIER.

THE CIRCUITS OF THIS RECEIVER ARE VERY SIMILAR TO THOSE OF THE

OTHER RECEIVERS SO FAR PRESENTED TO YOU IN THIS LESSON,WITH THE EXCEPTION
OF THE NECESSARY CHANGES TO ACCOMMODATE THE -57 AND -58 TUBES AND WITH

WHICH YOU ARE ALREADY FAMILIAR. ALSO NOTE THE USE OF THE CONSTANT- - GAIN

3o on

'58
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A Modern Four -Tube Midget CircuiL
R.F. TRANSFORMER IN THE DETECTOR STAGE.

THE SERIES -CONNECTED 250,000 AND 1.5 MEGOHM RESISTORS,WHICH ARE
CONNECTED ACROSS THE SPEAKER FIELD WINDING, FURNISH THE BIAS VOLTAGE FOR

THE -47 TUBE, AS YOU ALREADY KNOW BY THIS TIME.

A MODERN FIVE -TUBE CIRCUIT

THE CIRCUIT OF THE FIVE -TUBE RECEIVER SHOWN YOU IN FIG.9, ALTHOUGH
SOMEWHAT LARGER, WILL NEVERTHELESS SUPPLY YOU WITH CONSIDERABLE DATA WHICH
YOU WILL FIND TO BE OF VALUE.

HERE THERE ARE TWO TYPE -58 R.F. TUBES, A -57 POWER DETECTOR, A

245 POWER TUBE AND AN -80 RECTIFIER. THIS CIRCUIT IS CONVENTIONAL THROUGH
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OUT AND YOU SHOULD HAVE NO TROUBLE WHATEVER IN ANALYZING IT. WE MIGHT MEN
TION, HOWEVER, THAT THE 250,000 OHM RESISTOR BETWEEN THE SCREEN GRID OF
THE -57 DETECTOR TUBE AND THE SCREEN GRID CIRCUIT OF THE R.F. TUBES IS

BEING USED TO REDUCE THE VOLTAGE WHICH IS EFFECTIVE AT THE SCREEN GRID OF
THE DETECTOR TUBE. FURTHERMORE, THE SPEAKER FIELD IS CONNECTED IN THE POS
ITIVE SIDE OF THE RECTIFIER OUTPUT. THE BIAS VOLTAGES FOR ALL OF THETUBES
IS OBTAINED THROUGH THE USE OF THE FIXED RESISTORS WHICH ARE CONNECTED BE
TWEEN GROUND AND THE CATHODE OF THE VARIOUS TUBES.

A MODERN FOUR -TUBE MIDGET RECEIVER

THE MIDGET RECEIVER CIRCUIT, WHICH IS ILLUSTRATED FOR YOU IN FIG.10,
USES A TYPE -58 R.F. TUBE, A -57 POWER DETECTOR, A -47 POWER TUBE AND AN
-80 RECTIFIER --MAKING FOUR TUBES IN ALL. THIS RECEIVER EMPLOYS A TWO -GANG
CONDENSED FOR TUNING.

I
t.if`d--*

/
/ 58 / 58 / 57

O
O

4

1'20 y.

mFdi

To -he speaker
voice coil.

85 "I") o Ml -I.
2A5

'00

E
0

11S4

-"",,S"AAN
15,00011_

Speaker i21,21.1

04'043'1
0 e,

r"-Imfas
7

F I G 9
A Modern Five -Tube.

NOTICE IN THIS DIAGRAM HOW THE "GROUND END" OF THE FIRST R.F. TRANS

FORMER'S PRIMARY WINDING IS CONNECTED TO THE PRIMARY CIRCUIT OF THE POWER
TRANSFORMER THROUGH A .00025 MFD. FIXED CONDENSER. THIS DOES AWAY WITH THE
NEED FOR AN EXTERNAL GROUND CONNECTION BECAUSE ONE SIDE OF THE A.C.LIGHT-
ING CIRCUIT IS ALREADY GROUNDED BY THE POWER COMPANY. THE .00025 MFD. CON
DENSER OFFERS THE R.F. SIGNAL ENERGY READY ACCESS TO THE GROUNDED WIRING

SYSTEM, WHILE AT THE SAME TIME PREVENTING THE 110 VOLT LIGHTING CIRCUIT
VOLTAGE FROM "SHOCKING" ONE WHEN HANDLING THE RECEIVER.

THE VOLUME CONTROL CONSISTS OF A 15,000 OHM POTENTIOMETER,ONE END

OF WHICH IS GROUNDED, WHILE ITS OTHER END IS CONNECTED TO THE POINT OF

SCREEN GRID POTENTIAL THROUGH A 10,000 OHM FIXED RESISTOR. THE ARM OF THE
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POTENTIOMETER IS CONNECTED TO THE CATHODE OF THE R.F. TUBE THROUGH A 390
OHM FIXED RESISTOR.

THE FILTER CIRCUIT FOR THE "B" SUPPLY CONSISTS OF THE SPEAKERFIELO
SERVING AB THE CHOKE AND TWO 8 MFD. FILTER CONDENSERS. THE CIRCUIT RE-

QUIREMENTS ARE SUCH THAT ONE OF THESE CONDENSERS MUST HAVE BOTH OF ITS

TERMINALS INSULATED, WHILE ONE TERMINAL OF THE OTHER FILTER CONDENSER IS
TO BE GROUNDED.

OBSERVE THAT THE SPEAKER FIELD IS CONNECTED IN THE POSITIVE LEG OF
THE "B" CIRCUIT AND THAT THE 600 OHM FIXED RESISTOR, WHICH IS CONNECTED
BETWEEN GROUND AND' THE CENTER-TAP OF THE POWER TRANSFORMER'S HIGH VOL-
TAGE WINDING, SUPPLIES THE BIAS VOLTAGE FOR THE POWER TUBE. ALSO NOTICE
THAT THE SPEAKER VOICE COIL CIRCUIT IS GROUNDED SO AS TO REDUCE HUM.

IN THIS LESSON, YOU HAVE BEEN SUPPLIED WITH THE DATA CONCERNING THE
CIRCUITS OF A NUMBER OF DIFFERENT TYPES OF MIDGET RECEIVERS. NOT ONLY
SHOULD YOU FIND THIS INFORMATION OF INSTRUCTIVE VALUE BUT YOU MAY ALSO
AVAIL YOURSELF OF THE OPPORTUNITY OF USING THIS DATA FOP THE CONSTRUCTION
OF SIMILAR RECEIVERS WHICH YOU MAY WISH TO BUILD EITHER FOR YOUR OWN USE
OR FOR SELLING PURPOSES.

THE MIDGET CIRCUITS EMPLOYING SUPERHETERODYNE PRINCIPLES WILL BE
BROUGHT TO YOU IN A LATER LESSON, AS WILL ALSO THE A.C.-D.C. COMBINATION
MIDGETS ETC

I -ME-.
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OHMS
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man

8 MF

-"MAMMA

600
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2.500 c),

OHMS
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1 1 0 V.,
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00dp00,
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Q) 0 ,
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FIG. 10
A Modern Four- Tube Midget Desiyr7.
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LESSON NO. 26

.

"A good man is seldom uneasy, an
ill one never easy."

I. WHAT ARE SOME OF THE MOST OUTSTANDING DIFFERENCES IN THE CIRCUIT
FEATURES OF THE CONVENTIONAL TYPE OF MIDGET RECEIVER AS COMPARED
WITH THE LARGER CONSOLE TYPE RECEIVERS?

2. - DRAW A CIRCUIT DIAGRAM OF A FOUR TUBE MIDGET RECEIVER USING A

-58 R.F. TUBE, A -57 POWER DETECTOR, A -47 POWER TUBE AND AN .430
RECTIFIER.

3. - EXPLAIN HOW THE BIAS VOLTAGE FOR THE -47 TUBE IS OBTAINED IN THE
CIRCUIT WHICH YOU HAVE DRAWN AS REQUESTED IN QUESTION #2.

4. - WHAT ADVANTAGES DOES A CONSTANT -GAIN TYPE R.F. TRANSFORMER HAVE
TO OFFER OVER THE SIMPLE TYPE OF R.F. TRANSFORMER?

5. - DESCRIBE THE CONSTRUCTIONAL FEATURES AND OPERATING PRINCIPLES OF
ONE TYPE OF CONSTANT -GAIN R.F. TRANSFORMER.

6. - WHY IN THE CIRCUIT OF FIG. 3 IS IT IMPORTANT THAT BOTH TERMIN-
ALS OF THE 8 MFD.FILTER CONDENSER BE OF THE INSULATED TYPE?

7. - WHAT IS THE CHIEF ADVANTAGE OF USING A PLUG AND SOCKET CONNEC-
TION BETWEEN TI -E SPEAKER ASSEMBLY AND RECEIVER CHASSIS?

8. - How IS THE RECEIVER GROUND CONNECTION MADE IN THE CIRCUIT WHICH
IS SHOWN IN FIG. 10 OF THIS LESSON?

9. - How IS THE GRID BIAS VOLTAGE FOR THE -45 TUBE IN FIG. 3 OF THIS
LESSON OBTAINED?

DRAW A CIRCUIT DIAGRAM OF A FIVE -TUBE RECEIVER CIRCUIT USING
TWO TYPE -58 R.F. TUBES, A -57 POWER DETECTOR, A 2A5 POWER TUBE
AND AN -80 RECTIFIER.
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ALTHOUGH WE SOMETIMES CONSIDER RADIO INSTALLATIONS ABOARD SHIPSIAIR
CRAFT, AUTOMOBILES ETC. AS BEING PORTABLE EQUIPMENT, YET THIS IS NOT

STRICTLY TRUE, FOR THE INSTALLATION IN THESE CASES IS MADE IN SUCH A WAY
THAT THE RADIO IS ACTUALLY A PART OF THE CRAFTIS EQUIPMENT.

A TRULY PORTABLE SET 16 ONE THAT IS SELF CONTAINED, INCLUDING ITS

POWER SUPPLY ETC. AND CAN BE CARRIED AROUND BY ONE MUCH THE SAME AS A

SUITCASE AND SET UP FOR OPERATION AT ANY POINT DESIRED.

MANY USES ARE AVAILABLE FOR THE PORTABLE RECEIVER AND EVEN FOR A

PORTABLE TRANSMITTER FOR THAT MATTER.FOR EX-
AMPLE, THE PORTABLE RADIO ADDS ENJOYMENT TO

THE VACATIONIST AS HE RESTS IN CAMP,OR WHILE
SPENDING HIS TIME PADDLING A CANOE ACROSS A

QUIET LAKE. HIKERS, SURVEYING AND CONSTRUC-
TION CREWS ETC. QUITE OFTEN "PACK" A PORT-
ABLE RECEIVER ALONG THEIR JOURNEY, SO THAT
THEY CAN LISTEN-IN TO ENTERTAINING PROGRAMS
DURING THEIR IDLE MOMENTS AND THUS REMAIN IN
CONTACT WITH THE REST OF THE WORLD. IT RE-

QUIRES BUT LITTLE IMAGINATION TO PICTURE MANY
MORE WORTHWHILE APPLICATIONS FOR PORTABLE RE
CEIVERS.

IN THIS LESSON, YOU WILL FIND MANY VAL
UABLE SUGGESTIONS AND CIRCUIT DIAGRAMS WHICH
WILL NOT ONLY FAMILIARIZE YOU WITH THESE
TYPES OF CIRCUITS BUT WHICH WILL AT THE SAME
TIME, SUPPLY YOU WITH THE NECESSARY INFORMA-
TION SO THAT YOU CAN CONSTRUCT SUCH RECEIVERS
AND IN THIS WAY AVAIL YOURSELF OF AN ADDITIONAL

FIG 3-

Vaca honing With a
Portable ,Radio.

INCOME. THERE ARE COM-

PARATIVELY FEW STRICTLY PORTABLE RECEIVERS BEING MANUFACTURED BY THELARG
ER COMPANIES AND YOU, THEREFOREpHAVE AN EXCELLENT OPPORTUNITY OF"CASHING
IN" ON THIS BRANCH OF THE BUSINESS.

THE LOOP ANTENNA

BEFORE GOING INTO DETAILS CONCERNING THE CIRCUITS OF PORTABLE RE-

CEIVERS, IT IS ADVISABLE THAT YOU FIRST BECOME MORE FAMILIAR WITH THE CON
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STRUCTION AND OPERATION OF THE LOOP TYPE ANTENNA, WHICH IS USED A GREAT
DEAL IN RECEIVER DESIGNS OF A PORTABLE NATURE. YOU HAVE,OF COURSE, AL-
READY BEEN INTRODUCED TO THIS TYPE OF ANTENNA IN A PRECEDING LESSON BUT
WE DID NOT PAUSE AT THAT TIME TO CONSIDER IT IN DETAIL.

To REFRESH YOUR MEMORY, WE ARE SHOWING YOU A TYPICAL LOOP ANTENNA
IN FIG. 2. As A GENERAL RULE, YOU WILL FIND THEM HAVING FOUR SIDES, AS

HERE ILLUSTRATED ALTHOUGH SIX SIDES ARE SOMETIMES USED. To MAKE SATIS-
FACTORY USE OF THIS TYPE OF ANTENNA, HOWEVER, REQUIRES THAT THE RECEIVER
WITH WHICH IT IS USED BE A SENSITIVE ONE.

THE ORDINARY OUTDOOR ANTENNA HAS CAPACITY AS ITS CHIEF CHARACTER-
ISTIC AND ANTENNAS OF THIS TYPE COLLECT SIGNAL ENERGY BECAUSE ELECTRICAL
CHARGES ARE DEVELOPED ON THE ANTENNA SYSTEM,WITH THE ELEVATED AERIAL WIRE
ACTING AS ONE PLATE OF A LARGE CONDENSER AND THE GROUND ACTING AS THEOTH
ER PLATE OF THIS SAME LARGE CONDENSER.

THE LOOP ANTENNA, ON THE OTHER ?LAND, HAS
INDUCTANCE AS ITS CHIEF CHARAOTERISTIC AND IT
COLLECTS ITS ENERGY BECAUSE IT ACTS JUST LIKE
ANY OTHER COIL, IN THAT THE CUTTING OF LINESOF
FORCE THROUGH ITS WIRES GENERATES VOLTAGES IN
THESE SAME WIRES.

THE EFFECTS OF THE LOOP'S
POSITION AND LOCATION

BY PLACING THE LOOP ANTENNA IN SUCH A

POSITION, SO THAT ITS SIDES ARE IN THE SAME
PLANE AS THE PASSING WAVE TRAIN AS PICTURED IN
THE UPPER ILLUSTRATION OF FIG. 3,MAXIMUM SIG-
NAL ENERGY WILL BE PICKED UP.

IN THE UPPER ILLUSTRATION OF FIG.3, E-
P I G . 2. QUALLY STRONG SIGNALS WILL BE OBTAINED WHETHER

A Typical Loop Antenna. THE WAVE TRAIN BE MOVING FROM RIGHT TO LEFT
OR FROM LEFT TO RIGHT, AS LONG AS THE EDGES OF THE LOOP ARE IN THE SAME
PLANE WITH THE WAVE. WITH THE LOOP TURNED, AS ILLUSTRATED AT THE BOTTOM
OF Flo. 3, THE LEAST POSSIBLE SIGNAL ENERGY IS BEING PICKED UP.

FIG. 3, BY THE WAY, ALSO SHOWS YOU A TYPICAL EXAMPLE OF HOW LOOP
ANTENNAS ARE QUITE FREQUENTLY MOUNTED ON PORTABLE RECEIVERS.

ANOTHER INTERESTING FEATURE CONCERNING THE LOOP TYPE ANTENNA IS
THAT AT TIMES, THE LOOP WILL BE POINTED DIRECTLY TOWARDS A STATION AS
FAR AS GEOGRAPHICAL DIRECTION IS CONCERNED AND YET THE SIGNALS OF THIS
STATION WILL NOT COME IN AS STRONG AS WHEN THE LOOP'S POSITION ISSHIFT
ED SLIGHTLY. THE REASON FOR THIS IS THAT THE RADIATED RADIO WAVES DO
NOT ALWAYS FOLLOW A TRUE COURSE AS THEY LEAVE THE TRANSMITTER. INSTEAD
OF THIS, THEY ARE FREQUENTLY DEFLECTED ONE WAY AND ANOTHER BY VARIOUS
NATURAL OBJECTS UNTIL THEY FINALLY REACH THE LOOP ANTENNA, THUS DECEIV-
ING THE OPERATOR AS TO THE ACTUAL DIRECTION TOWARDS THE TRANSMITTER.

LOOP ANTENNAS, WHEN OPERATED INSIDE OF BUILDINGS, WILL VERY OFTEN
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PRODUCE PECULIAR RESULTS. THIS IS ESPECIALLY TRUE IF THE BUILDING HAS CON
SIDERABLE METAL INCORPORATED IN ITS STRUCTURE,FOR IN SUCH A CASE, THIS

METAL WILL ACT AS A SHIELD, THUS EITHER PREVENTING THE SIGNAL ENERGY FROM
TAKING EFFECT UPON THE ANTENNA OR ELSE CAUSING THE SIGNAL TO FOLLOW A

PECULIAR COURSE AFTER ONCE ENTERING THE BUILDING.

TUNING THE LOOP ANTENNA

Now THERE IS STILL AN EXCEEDINGLY

IMPORTANT POINT REGARDING LOOP ANTENNAS,
WHICH WE HAVE AS YET NOT CONSIDERED AND
THAT IS, THAT SINCE THIS TYPE OF AN-

TENNA CAN BE THOUGHT OF AS BEING CHIEF
LY AN INDUCTANCE,THEN IT IS TRUE THAT

IT WILL QUITE NATURALLY OPPOSE THE FLOW
OF HIGH FREQUENCY CURRENTS THROUGH IT.

IN YOUR STUDIES OF TUNED RADIO

FREQUENCY CIRCUITS,YOU LEARNED THAT IF
A CONDENSER IS CONNECTED ACROSS AN IN-
DUCTANCE AND ITS CAPACITY SO ADJUSTED
THAT THE CIRCUIT IS TUNED TO RESONANCE
WITH A GIVEN FREQUENCY,THEN THE MAXIMUM
VOLTAGE WILL BE GENERATED ACROSS THIS
TUNED CIRCUIT. A SIMILAR CONDITION EX-
ISTS IN THE CASE WHERE A LOOP TYPE AN-
TENNA -IS COUPLED TO THE INPUT OF A RE-
CEIVER AND THIS IS ILLUSTRATED IN FIG.
4.

NOTICE IN FIG. 4 HOW A REGULAR
VARIABLE OR TUNING CONDENSER IS CONNEC
TED ACROSS THE END OF THE LOOP ANTENNA.
HERE WE HAVE A TUNED CIRCUIT, THE SAME AS WHEN HAVING A TUNING CONDENSER
CONNECTED ACROSS THE ENDS OF AN R.F. TRANSFORMER'S SECONDARY WINDING IN

ANY CONVENTIONAL R.F. AMPLIFYING STAGE. FURTHERMORE,THIS TUNED CIRCUIT 18
CONNECTED ACROSS THE GRID CIRCUIT OF THE RECEIVER'S INPUT TUBE,THUS PRO-
VIDING US WITH A TUNED OSCILLATINGCIRCUIT,WITHWHICH TO ACTUATE THE GRID

OF THIS FIRST TUBE IN THE CUSTOMARY MANNER, OR THE SAME AS THOUGH THIS

TUBE WERE CONNECTED UP TO A CONVENTIONAL AERIAL SYSTEM AND TUNED R.F.

STAGE.

STQONG IZEC EPTIO N

FIG. 3
Direciional of a

Loop AriLerma.

IN ORDER TO PERMIT A TUNING CONDENSER OF A CERTAIN RATED CAPACITY
TO TUNE OVER THE ENTIRE BROADCAST
RANGE WHEN USED WITH A LOOP ANTENNA,
IT IS OBVIOUS THAT THE INDUCTANCE OF
THE LOOP ANTENNA MUST BE SOMEWHAT
MATCHED TO THE TUNING RANGE OF THE
CONDENSER. BY ADDING MORE TURNS TO

THE LOOP ANTENNA, ITS INDUCTANCE WILL
BE INCREASED AND THE USE OF MORE IN
DUCTANCE CALLS FOR A SMALLER TUNING
CONDENSER, IN ORDER TO TUNE TO A

GIVEN BAND OF FREQUENCIES. THEN TOO,
THE ADDITION OF MORE TURNS TO THE
LOOP ALSO INCREASES THE DISTRIBUTED
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CAPACITY OF THE ANTENNA AND THIS IN TURN PREVENTS THE CIRCUIT FROM BEING
TUNEC TO THE HIGHER FREQUENCIES.

WE ALSO FIND THAT THE LOOPS DISTRIBUTED CAPACITY IS REDUCED BY
SPACING ITS TURNS FARTHER AFPART AND BY USING A SMALLER WIRE SIZE BUT IT

IS' OF COURSE UNDERSTOOD THAT WIDER SPACING BETWEEN TURNS ALSO DECREASES
THE INDUCTANCE OF THE LOOP. THE POSSIBLE VOLTAGE TO BE GENERATED ACROSS
A CERTAIN INDUCTANCE BY A GIVEN FREQUENCY IN TURN BECOMES LESS WITH A DE
CREASE IN INDUCTANCE, SO FROM THIS FACT IT CAN BE SEEN THAT A CERTAIN A-
MOUNT OF SIGNAL STRENGTH WILL BE SACRIFICED BY SPACING THE TURNS.

THE TUNING CONDENSERS GENERALLY EMPLOYED WITH A LOOP ANTENNA HAVE A
CAPACITY RATING OF .00035 MFD . OR ELSE .0005 MFD . AND OF THESE TWO,
THE LATTER IS MORE POPULAR FOR THIS USE.

A TYPICAL LOOP ANTENNA FOR BROADCAST USE CAN BE 24 INCHES HIGH, 12

INCHES WIDE AND CONTAINING
14 TURNS,WHICH ARE SPACED
* INCH APART. THE DIMEN-
SIONS HERE GIVEN REFER TO
THE WIRED PORTION OF THE
LOOP AND NOT TO THE OVER-
ALL DIMENSIONS INCLUDING
STAND ETC. THE WIRE MOST
GENERALLY USED FOR LOOP
ANTENNA CONSTRUCTION IS

STRANDED FLEXIBLE WIRE
KNOWN AS'"LITZ WIRE'''. FOR
LOOP USE, THIS WIRE IS

OFTEN MADE UPOF 20 STRANDS
OF #38 WIRE AND EITHER

SILK OR COTTON COVERED INSULATION CAN BE USED. THE LOOP ANTENNA, WHICH
WAS JUST DESCRIBED, WILL TUNE OVER THE BROADCAST RANGE WHEN USED IN CON-
JUNCTION WITH A 0.0005 MFD. VARIABLE CONDENSER.

FIG.
Using Peget7eration With a Loop Qritenr7a.

THE REGENERATIVE LOOP ANTENNA

IN SOME CASES, THE LOOP ANTENNA HAS THREE LEADS COMING FROM IT. TWO
OF THESE ARE THE ENDS OF THE LOOP AND THE THIRD MAY BE A TAP TAKEN OFFAT
SOME TURNOF THE ANTENNA

A TAPPED LOOP ANTENNA AS THIS CAN BE USED FOR REGENERATION WHENCONN
ECTED UP TO A CIRCUIT AS SHOWN IN FIG. 5. HERE YOU WILL SEE THAT THE TWO
ENDS OF THE LOOP ARE CONNECTED ACROSS THE TUNING CONDENSER IN THE CUST-
OMARY WAY. ONE OF THESE ENDS, HOWEVER, IS ALSO CONNECTED TO THE PLATE CIR
CUIT OF THE TUBE THROUGH A SMALL REGENERATION CONTROL CONDENSER AND THE
LOOPIS TAP IS CONNECTED TO THE TUBE'S FILAMENT.

THE CONNECTIONS ARE NOW SUCH THAT SOME OF THE TURNS OF THE LOOP WILL
ACT AS A TICKLER COIL, THE SAME AS THE TICKLER COIL ON ANY R.F. TRANS-
FORMER WITH A STATIONARY TICKLER. HENCE BY MEANS OF THE REGENERATION CON
TROL CONDENSER IN FIG. 5, THE AMOUNT OF REGENERATIVE ENERGY, WHICH IS

FED BACK TO THE LOOP ANTENNA,CAN BE CONTROLLED.

A TYPICAL PORTABLE RECEIVER

IN FIG. 6, YOU WILL SEE A GOOD EXAMPLE OF A PORTABLE RECEIVER. IN
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THIS CASE, THE RECEIVER PARTS,SUCH AS THE TUBES,COILS,BATTERIES ETC. ARE

ALL CONTAINED WITHIN A CASE, WHICH HAS A LEATHER COMPOSITION COVERING. A

HANDLE IS PROVIDED SO THAT THE ASSEMBLY CAN BE CARRIED AROUND IN THE FORM
OF A GRIP.

To USE THE RECEIVER,THE COVER IS OPENED AND SLIPPED OFF ITS PIN

TYPE HINGES. THIS WILL EXPOSE THE CONTROL PANEL AND THE GRILL (OPENING)

FOR THE BUILT-IN SPEAKER. THE LOOP ANTENNA IS THEN ERECTED ON A VERTICAL

STUD WHICH IS INSERTED IN A HOLE ON THE UPPER EDGE OF THE CASE,AS SHOWN

IN THE ILLUSTRATION, SO THAT IT CAN BE ROTATED.

THE ANTENNA LEADS ARE THEN CONNECTED TO THE SET AS SHOWN AND OF

COURSE IN THIS INSTANCE,AS WELL AS IN ANY OTHER
RECEIVER WHERE A LOOP ANTENNA IS USED, NO GROUND
CONNECTION IS NECESSARY.

THE RECEIVER IS NOW SET UP READY TO OPER-
ATE. To OPERATE IT, THE SWITCH IS TURNED ON, THE
VOLUME CONTROL IS TURNED ON PART WAY AND THE TUN-
ING DIAL IS SLOWLY OPERATED UNTIL A STATION IS

BROUGHT IN. THE LOOP ANTENNA IS THEN TURNED ABOUT
ITS AXIS TO THE POSITION DELIVERING BEST VOLUME

AND THE REST OF THE CONTROLS ARE THEN ADJUSTED
SO THAT THE UNIT OPERATES AT ITS BEST.

ANOTHER PORTABLE RECEIVER OF SLIGHTLY JIFF
ERENT DESIGN IS SHOWN YOU IN FIG. 7 WITH ITS COV
ER REMOVED. NOTE HOW COMPACT IT IS ASSEMBLED IN

THE LEATHERETTE CARRYING CASE,WITH THE SPEAKER
GRILL PLACED AT THE LEFT SIDE OF THE PANEL,WHILE
THE CONTROLS AND TUNING DIAL ASSEMBLY OCCUPY THE
RIGHT SIDE OF THE PANEL. ALL OF THE RECEIVERS COM
PONENTS AND BATTERIES ARE HOUSED WITHIN THE CASE.

FIG, 6
4 Typical Portable

Receiver.

THIS PARTICULAR RECEIVER DOES NOT HAVE A LOOP ANTENNA INCLUDED ASA
PART OF THE SET AND THEREFORE, A SIMPLE FORM OF TEMPORARY ANTENNA SHOULD

BE ERECTED. ONE METHOD OF ACCOMPLISHING THIS IS TO SUSPEND A 50 FT.LENGTH
OF FLEXIBLE INSULATED WIRE FROM A TREE OR OTHER CONVENIENT OBJECT AND TO

CONNECT THE FREE END TO THE ANTENNA TERMINAL OF THE RECEIVER.

ANOTHER SIMPLE FORM OF ANTENNA FOR THIS USE IS TO USE A MAST -TYPE

ANTENNA, SUCH AS ILLUSTRATED IN PIG. 8. HERE A WOODEN POLE,OR LENGTH OF

BAMBOO, ABOUT 8 OR 10 FEET LONG IS WRAPPED WITH 30 TO 40 FEET OF HOOK-UP

WIRE OR BELL WIRE. ONE ENO OF THIS WIRE IS FASTENED TO ONE END OF THE POLE
AND THE WIRE IS THEN WOUND IN UNIFORM SPIRAL FORMATION AROUND THE POLE

WITH A SEPARATION OF I TO 2 INCHES BETWEEN ADJACENT TURNS. THE FREE ENO OF
THE WIRE SHOULD BE LONG ENOUGH SO THAT IT CAN BE CONNECTED TO THE ANTENNA
TERMINAL OF THE RECEIVER CONVENIENTLY.

WHEN IN USE, THE MAST SHOULD BE PLACED IN A VERTICAL OR UPRIGHT
POSITION BY STICKING ITS LOWER END INTO THE GROUND FOR A SUPPORT. THE

MAST WILL ALSO SERVE AS A SATISFACTORY ANTENNA IN A CANOE OR ROW BOAT BY

MOUNTING IT IN A VERTICAL POSITION IN THE CRAFT.

QUITE OFTEN, SATISFACTORY RECEPTION CAN BE OBTAINED BY USING ONLY
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AN ANTENNA AND NO GROUND. HOwEVER, A TEMPORARY GROUND CONNECTION CAN GEN
ERALLY BE MADE WITH LITTLE DIFICULTY.

A SHARP POINTED STEEL
r..:07 OR SO AND ATTACH
R00 CAN THEN BE EASILY

ONE SIMPLE METHOD OF PROVIDING SUCH A GROUND CONNECTION IS TO DRIVE
ROD WITH ATTACHED GROUND WIRE INTO MOIST EARTH A

THE WIRE TO THE GROUND TERMINAL OF THE RECEIVER.THE
"PULLED UP" WHEN NO LONGER NEEDED. ANOTHER METHOD,

wHICH IS STILL MORE SIMPLE, IS TO USE ABOUT 20 FT. OF INSULATED WIRE AS
A COUNTERPOISE BY JUST STRETCHING IT OUT OVER THE GROUND WITH ONE OF ITS
ENDS LEFT FREE AND THE OTHER END ATTACHED TO THE GROUND TERMINAL OF THE
RECEIVER.

F G . 7

Another- Portable ,Deceiver

IF THE RECEIVER IS BEING USED NEAR A

BODY OF WATER, AS A LAKE OR STREAM,A GROUND
WIRE FOUR OR FIVE FEET LONG CAN BE IMMERSED
IN THE WATER BY ATTACHING A WEIGHT OR FISH-
ING SINKER TO ITS END. IF NECESSARY AND PRA
CTICAL,THE LENGTH OF THIS WIRE CANOE COURSE
BE INCREASED TO MEET THE PARTICULAR CONDI-
TION AT HAND.

HAVING CONSIDERED THE VARIOUS TYPESOF
ANTENNA AND GROUNDING SYSTEMS WHICH ARE
SUITABLE FOR PORTABLE RECEIVERS, LET US NOW

CONTINUE WITH A STUDY OF THE DETAILS REGARDING THE CONSTRUCTION OF DIFF-
ERENT RECEIVERS WHICH ARE ADAPTED TO THIS USE.

A THREE -TUBE PORTABLE RECEIVER

IN CONSTRUCTING PORTABLE RECEIVERS,IT IS THE NATURAL TENDENCY TO
BUIL., SUCH SETS AS COMPACT AND LIGHT AS POSSIBLE. AT
THE SAME TIME,THE CIRCUIT SHOULD PREFERABLY BE OF
SIMPLE AND FOOL -PROOF DESIGN SO THAT THERE WILL BE
LITTLE POSSIBILITY FOR DELICATE ADJUSTMENTS TO GET
OUT OF ORDER WHEN THE SET IS SUBJECTED TO RATHER
ROUGH USEAGE AS IS MOST GENERALLY THE CASE WITH ALL
PORTABLE RECEIVERS.

IN THE DESIGN OF SUCH RECEIVERS,IT IS ALSO AD-
VISABLE TO USE A CIRCUIT WHICH WILL BE AS ECONOMICAL
AS POSSIBLE WITH RESPECT TO THE DEMAND UPON THE BATT
ERIES USED TO OPERATE IT. THIS WILL PERMIT THE USE
OF BATTERIES OF SMALLER SIZE AND THEREBY KEEP THE
WEIGHT OF THE COMPLETE UNIT DOWN TO A SATISFACTORY
VALUE.

THE CIRCUIT DIAGRAM OF A THREE -TUBE PORTABLERE
CEIVER IS SHOWN YOU IN FIG. 9 AND AS YOU WILL OBSERVE,
A TYPE -34 TUBE IS USED IN THE R.F. STAGE, A -32 IN

THE DETECTOR STAGE AND A -33 IN THE POWER OR OUTPUT STAGE. IN OTHER WORDS
ALL TUBES REQUIRE A TWO VOLT FILAMENT SUPPLY WHICH CAN 8E FURNISHED BY
TWO SERIES -CONNECTED DRY CELLS.

FIG. &
The Mask ,4nier7na

THE -34 TUBE IS AN R.F. PENTODE WITH VARIABLE -MU FEATURES AND IN

THIS RESPECT CAN BE COMPARED TO THE -58 AS USED IN A.C. RECEIVERS, WITH
THE EXCEPTION OF COURSE THAT IT IS DESIGNED ESPECIALLY FOR BATTERY OPER-
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AiION. THE COMPLETE OPERATING CHARACTERISTICS OF THE -34 ARE ASFOLLOWS:

FILAMENT VOLTAGE VOLTS; FILAMENT CURRENT= 0.06 AMP.PLATEVOLTAGE

= 135 TO 190 VOLTS; SCREEN GRID VOLTAGE =671- VOLTS; GRIC BIAS= -3 VOLTS

MINIMUM; PLATE CURRENT=28 MA. SCREEN CURRENT =1.0 MA.; AMPLIFICATION

FACTOR=360 WITH 135 VOLTS ON PLATE AND 620 WITH 180 VOLTS ON PLATS.
THIS TUBE HAS A STANDARD FOUR -PRONG BASE AND THE CONTROL GRID CONNECTION
IS MADE AT THE SMALL METALLIC CAP ON TOP OF THE GLASS BULB. THE SYMBOL,

OF COURSE, APPEARS IN THE CIRCUIT OF FIG. 9.

IN FIG. 10 YOU ARE SHOWN THE RECEIVER CHASSIS CORRESPONDING TO

THE CIRCUIT DIAGRAM OF FIG. 9. BY REFERRING TO BOTH OF THESE ILLUSTRA-

TIONS, YOU WILL NOTE THAT A TWO -GANG VARIABLE CONDENSER IS USED FOR TUN

ING PURPOSES.

TOP OR DECK
BE 9e" X 4".

MEMBERS WILL
RAISE THE DECK OF THE
CHASSIS 11" ABOVE THE
TABLE AND AN EDGE OF

3/4" WIDTH CAN BE

BENT AT RIGHT ANGLES
TO THE END MEMBERS FOR
MOUNTING PURPOSES.

THE CHASSIS BASE
IS MADE BY BENDING A

13 3/4" X 4" SHEET OF

#14 GAUGE ALUMINUM IN
TO THE SHAPE SHOWN IN
FIG. 10 SO THAT ITS

AREA WI LL

ITS END
THEN

ANTENNA/ ***MI 34

itrisoetu

Egt. GND.

*30,0.611

6

'2.I

.47.5
) 32 COI

.A.A6NFTK
SPEte64

01- Ile, 33

CHAS%0

4.5N4 MSNI

4t 650 AF perite
ik 6-53

135V

FIG. 9
Circuit Diagram of the 3 -Tube Portab/e,

THE TUNING CON-
DENSER, VOLUME CONTROL, TUBES AND SPEAKER CAN THEN BE MOULTED ON TOP OF
THE CHASSIS AS SHOWN IN FIG. 10, WHILE THE BALANCE OF THE PARTSAND ALL
GENERAL CIRCUIT WIRING CAN BE .CONCEALED ON THE UNDERSIDE OF THE CHASSIS
BASE. THUS WE HAVE A COMPACT AND NEAT APPEARING UNIT.

A RECTANGULAR CUT CAN BE MADE IN THE FRONT EDGE OF THE CHASSIS SO

AS TO PERMIT THE SPEAKER CONE TO EXTEND BELOW THE CHASSIS DECK, WHILE AT
THE SAME TIME BE FLUSH WITH THE FRONT EDGE OF THE CHASSIS. THE SPEAKER,
OF COURSE, IS A SMALL SIZE MAGNETIC TYPE HAVING A CONE DIAMETER OFABOUT
011.

RETURNING TO THE CIRCUIT DIAGRAM OF FIG. 9,YOU WILL OBSERVE THAT

THIS PARTICULAR CIRCUIT EMPLOYS A DIFFERENT TYPE OF COUPLING BETWEEN

THE R.F. AND DETECTOR STAGE THAN 13 USUALLY USED. IN OTHER WORDS, IN-

STEAD OF USING AN R.F. TRANSFCRMER FOR COUPLING PURPOSES, A WINDING IS

CONNECTED IN SERIES WITH THE PLATE CIRCUIT OF THE R.F. TUBE AND ONE SEC
TION OF THE TUNING CONDENSER IS CONNECTED ACROSS ITS ENDS. THIS WINDING
AND VARIABLE CONDENSER SECTION TOGETHER THEN CONSTITUTE A TUNING CIR-

CUIT. IN THIS MANNER, THE GRID AND PLATE CIRCUIT OF THE R.F. TUBE ARE

BOTH TUNED.

THE PLATE CIRCUIT WINDING OF THE R.F. TUBE IN REALLITY IS NOTHING
MORE THAN A DUPLICATE OF THE SECONDARY WINDING WHICH IS USED ON THE R.F.
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TRANSFORMER IN THE ANTENNA STAGE OF THIS RECEIVER. THE .25 MFD. FIXED
CONDENSER WHICH IS CONNECTED BETWEEN THE B,IHEND OF THE R.F. TUBE'S PLATE
CIRCUIT WINDING AND THE GROUND END OF THE CORRESPONDING TUNING CONDENSER
,EOTION IS USED TO PREVENT THE PLATE CIRCUIT OF THIS TUBE FROM BECOMING
3KOUNDED FOR D.C., AS WOULD BE THE CASE IF THE PLATE CIRCUIT WINDING WERE
CONNECTED DIRECTLY ACROSS THE TUNING CONDENSER SECTION. AT THE SAMETIME,
THIS .25 MFD. CONDENSER WILL OFFER VERY LITTLE OPPOSITION TO THE FLOW OF
THE HIGH FREQUENCY SIGNAL CURRENTS WHICH ONLY ARE AFFECTED BY THE TUNING
CHARACTERISTICS OF THIS CIRCUIT.

IN THE PARTICULAR CIRCUIT OF FIG. 9,THE VOLUME 13 CONTROLLED BY
CONTROLLING THE SCREEN GRID VOLTAGE OF THE -34 TUBE THROUGH THE USE OF
THE 25,000 OHM TAPERED POTENTIOMETER. THE SWITCH FOR OPENING AND CLOSING
THE FILAMENT CIRCUIT IS INCORPORATED IN THIS VOLUME CONTROL SO THAT THE
UNIT SERVES A DUAL PURPOSE.

Volume
control

Ft G1. 10

A 3 -Tube Qeceiver-

THE PURPOSE OF THE.02
MFD. CONDENSER WHICH IS CONN
ECTED BETWEEN THE GRID RETURN
END OF THE ANTENNA STAGE'S
R.F. TRANSFORMER'S SECONDARY
WINDING AND THE GROUND SIDE
OF THE FIRST TUNING CONDEN-
SER SECTION 16 INTENDED TO

ISOLATE THE GRID RETURN CIR-
CUIT FROM GROUND AS FAR AS
D.C. IS CONCERNED SO THATTHE
-4.5 VOLT BIAS VOLTAGE CAN
REACH THE CONTROL GRID OF
THE R.F. TUBE. THIS SAME CON
DENSER, HOWEVER, WILL PERMIT
FREE PASSAGE FOR THESE HIGH
SIGNAL FREQUENCIES THRU THIS
SAME TUNING CIRCUIT.

THE DETECTOR TUBE IN THIS CIRCUIT IS BEING OPERATED AS A GRID CON-
DENSER AND LEAK DETECTOR, THE R.F. SIGNAL BEING IMPRESSED UPON THE CON-
TROL GRIC OF THE -32 THROUGH THE .00025 MED. FIXED CONDENSER, WHILE THE
I MEGOHM LEAK IS USED IN THE CUSTOMARY MANNER. "AMPERITES" ARE USED TO
CONTROL THE FILAMENT VOLTAGE AND CURRENT FOR THE TUBES. THE REST OF THE
CIRCUIT IS CONVENTIONAL.

THE BATTERIES TO BE USED IN CONJUNCTION WITH THIS RECEIVER ARE TWO
DRY CELLS FOR THE FILAMENT SUPPLY,THREE SMALL -SIZE 45 VOLT "B" BATTERIES
AND THREE 41 VOLT "C" BATTERIES --ALL OF WHICH CAN BE HOUSED CONVENIENTLY
IN THE SAME CASE WITH THE RECEIVER. A LOOP ANTENNA SHOULD NOT BE USED
WITH THIS RECEIVER BUT ANY OF THE OTHER TYPES DESCRIBED IN THIS LESSON
WILL BE SATISFACTORY.

A THREE -TUBE REGENERATIVE RECEIVER

A CIRCUIT DIAGRAM OF A THREE -TUBE REGENERATIVE PORTABLE RECEIVER IS
SHOWN YOU IN FIG. II, WHILE THE RECEIVER IN ITS COMPLETE FORM APPEARS IN
FIG. 12.

ONE OF THE INTERESTING FEATURES OF THIS RECEIVER IS THAT IT IS
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BUILT IN A SMALL MIDGET CABINET SUCH AS COMMONLY USED FOR THE SMALL A.C.

-D.C. COMBINATION RECEIVERS AND THIS CABINET IS FIRMLY MOUNTED UPON A

METAL BOX IN WHICH THE BATTERIES ARE CONTAINED. A STRAP OR HANDLE CAN

THEN BE ATTACHED TO THE UNIT SO THAT IT CAN BE CARRIEC WITH COMFORT.

BY REFERRING TO FIG. III YOU WILL OBSERVE THAT THE TUBES USED ARE A

- IN THE R.F. STAGE, A -32 IN THE DETECTOR STAGE AND A -30 IN THE OUT-

PUT STAGE. THE CHIEF REASON FOR USING A TYPE -30 TUBE IN THE OUTPUTSTAGE
IN THIS PARTICULAR CASE IS THAT BY DOING SO, ONLY TWO 45 VOLT BATTERIES

WILL BE REQUIRED FOR THE "B" SUPPLY AND THIS MEANS A LIGHTER RECEIVER.

HOWEVER, IF A GREA.IER OUTPUT SHOULD BE DESIRED, THE FNAL STAGE COULD BE

CHANGED TO ACCOMODATE A TYPE TUBE WITHOUT VERY MUCH TROUBLE. TO OB-

TAIN SATISFACTORY RESULTS FROM THE -33 WOULD REQUIRE THE USE OF A 135

VOLT "B" SUPPLY AND -13.5 VOLTS OF "C" BIAS. THESE ADDITIONS, OF COURSE,
WOULD INCREASE THE WEIGHT OF THE ASSEMBLY CONSIDERABLY.

A CONSTANT
OR HUGH GAIN
TRANSFORMER IS

USED IN THE R.F.
STAGE SO THAT
THE GREATEST POS
SIBLE EFFICIEN
CY MAY BE REALI-
ZED AT THIS POINT.

ASSUMING
THE R.F. TRANS-
FORMERS TO BE

WOUND ON TUBULAR
FORMS OF I" DIA-
METER, THE REGEN-
ERATION COIL MAA'

CONSIST OF 50
TURNS OF #30 B&S
ENAMELED WIRE. THIS COIL SHOULD BE WOUND COMPARATIVELY CLOSE TO

END OF THE 2ND RFoTRANSFORMERISSECONDARY WINDING.

FIG.
4 Three -Tube ,Cege/ierab-ve r7oriab/e

2eceiver
THE GRID

REGENERATION IS CONTROLLED BY THE 20,000 OHM POTENTIOMETER WHICH IS
CONNECTED ACROSS THE ENDS OF THE REGENERATION COIL. THE FILAMENT CIRCUIT

SWITCH IS ALSO INCORPORATED WITH THIS POTENTIOMETER SO THAT THIS UNIT

WILL SERVE AS A VOLUME CONTROL AS WELL AS THE "OFFON" SWITCH.

THIS RECEIVER IS ALSO TO BE USED WITH A MAGNETIC SPEAKER.

A SEVEN-TUBE PORTABLE SUPERHETERODYNE

ALL OF THE RECEIVER CIRCUITS, WHICH WE HAVE SO FAR CONSIDERED IN

THIS LESSON, WERE OF RATHER SMALL SIZE BUT SUFFICIENTLY SENSITIVE AND SE

LECTIVE TO MEET THE REQUIREMENTS OF THE AVERAGE USE TO WHICH THIS TYPEOF

RECEIVER WILL BE APPLIED. THERE ARE, HOWEVER, CASES WHERE A MORE POWER-

FUL AND SELECTIVE PORTABLE RECEIVER IS DESIRED AND IT IS FOR THIS REASON

THAT THE CIRCUIT IN FIG. 13 IS PRESENTED. THIS IS A SUPERHETERODYNE RE-

CEIVER EMPLOYING A -32 TUBE IN THE PRE-SELECTOR STAGE, A -32 FIRST DETEC

TOR, A -30 OSCILLATOR, A -32 1.F., A SECOND DETECTOR, A A.F. AND
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A -33 POWER TUBE. SEVEN TUBES IN ALL AND EACH BEING OF THE 2 VGLT TYPE.

EVEN THOUGH SEVEN TUBES ARE USED, YET THE CIRCUIT DESIGN IS SIMPLE

ANC LENDS ITSELF WELL TOWARDS A COMPACTLY ASSEMBLED RECEIVER. IN FACT, A

CIRCUIT AS THIS CAN ALSO BE USED ADVANTAGEOUSLY IN CONSTRUCTING ABATTERY
OPERATED SUPERHETERODYNE FOR HOME USE IN SUCH CASES WHERE NO OTHER SOURCE
OF POWER IS AVAILABLE FOR OPERATING A RECEIVER.

TUNING IS ACCOMPLISHED BY A THREE -GANG VARIABLE CONDENSER HAVING A

CAPACITY RATING OF .00035 MED. PER SECTION. THE R.F. TRANSFORMERS,THERE-.
FOREMAY BE OF THE STANDARD COMMERCIAL TYPED MATCHED TO THE TUNING CON-

DENSER CAPACITY BEING USED. SHOULD YOU WISH TO CONSTRUCT THESE TRANS-

FORMERS YOURSELF, THEN YOU CAN WIND THEM ON A TUBULAR BAKELITE OR CARD-
BOARD FORM HAVING A DIAMETER OF I INCH. BOTH SECONDARIES MAY THEN CONSIST
OF 127 TURNS OF #32 B&S ENAMELED WIRE AND WITH ADJACENT TURNS TOUCHING
EACHOTHER.

THE PRIMARY WINDING FOR THE ANTENNA STAGE R.F. TRANSFORMER MAY CON-
SIST OF ABOUT 50 TURNS OF #40 B&S DOUBLE
SILK COVERED WIRE WITH ADJACENT TURNS WOUND
SIDE BY SIDE AND A SEPARATION OF ABOUT 1/8"

BETWEEN THE PRIMARY AND SECONDARY WINDINGS.

PIG. I

The Comp/the Peceiver.
END OF THE TUNED WINDING
BETWEEN

THE PRIMARY WINDING FOR THE SECOND R.F.
TRANSFORMER MAY CONSIST OF ABOUT 90 TURNS OF
#40 B&S DOUBLE SILK COVERED WIRE WOUND DI-
RECTLY OVER THE TOP OF THE SECONDARY BUT WITH
A PIECE OF EMPIRE CLOTH BETWEEN THE TWO

WINDINGS.

THE OSCILLATOR COIL T3 CAN ALSO BE
WOUND ON A TUBULAR FORM OF ill DIAMETER BUT

IN THIS CASE, THE TUNED WINDING SHOULD CON-

SIST OF 102 TURNS OF #32 B&S ENAMELED WIRE.
THE TICKLER WINDING SHOULD CONSIST OF 25

TURNS OF #40 B&S WIRE WOUND OVER THE GROUND
WITH SUFFICIENT EMPIRE CLOTH OR INSULATION PAPER

THESE TWO WINDINGS SO THAT A SEPARATION OF APPROXIMATELY 1/32"

WILL EXIST BETWEEN THEM.

THE PICK UP C01,- SHOULD CONSIST OF 10 TURNS OF THE SAME WIRE AS USED
FOR THE TICKLER COIL AND IT CAN BE WOUND OVER THE TOP OF THE TICKLER COIL
WITH EMPIRE CLOTH INSULATION BETWEEN THESE TWO COILS. THE I.F.TRANSFORMERS
ARE OF THE CONVENTIONAL 175 Kc. TYPE.

THE OSCILLATOR TUNING CIRCUIT 13 PADDED BY THE SMALL VARIABLE CON-
DENSER C4 WHICH IS CONNECTED BETWEEN GROUND AND THE GROUND END OF THE
OSCILLATOR'S TUNING COIL. THIS CONDENSER HAS A SCREW DRIVER ADJUSTMENT.

THE VALUES FOR THE VARIOUS PARTS USED IN THE CIRCUIT OF FIG.13 ARE
LISTED IN THE FOLLOWING TABLE.

PARTS LIST FOR FIG. 13

TI, T2 --Two RADIO FREQUENCY TRANSFORMERS AS DESCRIBED.

T3 --ONE OSCILLATOR COIL AS DESCRIBED
T4,T5--Two 175 KC INTERMEDIATE FREQUENCY TRANSFORMERS
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CI,02,03--ON E GANG OF THREE 350 MMFD.TUNING CONDENSERS
C4 --ONE 700-1,000 MMFD. ADJUSTABLE PADDING CONDENSER
C5,C7--Two 250 MMFD. GRID CONDENSERS
CS --ONE FIXED 0.001 MFD. CONDENSER
C8,C9--Two 0.01 MFD. FIXED CONDENSERS
C10 --ONE 250 MMFD. BY-PASS CONDENSER
CII,C13--Two ONE MICROFARAD BY-PASS CONDENSERS
C12 --ONE 0.1 MFD. BY-PASS CONDENSER
P --ONE 10,000 OHM VOLUME CONTROL POTENTIOMETER
RH--ONE 6 OHM RHEOSTAT
RI --ONE 1 MEGOHM GRID LEAK
R2 --ONE 10,000 OHM RESISTOR
R3 --ONE 100,000 OHM RESISTOR
R4,RS,R8--THREE 2 MEGOHM GRID LEAKS
R5, R7 --Two 250,000 OHM RESISTORS
R9 --ONE I OHM BALLAST RESISTOR

As A MEANS OF KEEPING THE MINIMUM CAPACITY IN THE OSCILLATOR CIR-

CUIT DOWN TO. THE PROPER VALUE, WHICH IS ESSENTIAL IF GOOD TRACKING IS TO
BE OBTAINED, THE TUNED CIRCUIT IS ISOLATED FROM THE TUBE BY MEANS OF THE
10,000 OHM RESISTOR R2 AND THE .001 MFD. CONDENSER C6. THE 100,000 OHM
RESISTOR R3 SERVES AS A GRID LEAK FOR THE OSCILLATOR TUBE SO AS TO PRE-
VENT ITS BLOCKING AS WOULD OCCUR IF THE GRID OF THIS TUBE WERECOMPLETELY
ISOLATED FROM THE CIRCUIT WITH RESPECT TO D.C. ON ACCOUNT OF THE ')SE OF
CONDENSER 06. THIS GRID CONDENSER AND RESISTOR COMBINATION IN THE GRID

FIG. 13
CIrcuib Diagram of the Superheberodyne,

CIRCUIT OF THE OSCILLATOR ALSO AIDS IN KEEPING HARMONICS OUT OF THE GEN-
ERATED CURRENT.

IN THE FIRST DETECTOR OR MIXER CIRCUIT,GRID CIRCUIT MODULATION IS
BEING USED. FOR THIS P/FASON, THE .00025 MFD. CONDENSER IS CONNECTED IN

THE GRID CIRCUIT OF THIS TUBE AND THE PICK-UP COIL IS CONNECTED INSERIES
WITH THE LEAK RESISTOR RI AND GROUND.

FOR THE "A" SUPPLY, FOUR #6 DRY CELLS SHOULD BE CONNECTED IN SERIES -
PARALLEL. THE "C" BIAS CAN BE OBTAINED BY CONNECTING TWO MULTI -TAPPED 7.5
VOLT BATTERIES IN SERIES, THUS OFFERING A TOTAL VOLTAGE OF IS VOLTS. IN-
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TERMEDIATETAPS THEN PERMIT THE GRID RETURN END OF R6 TO BE CONNECTED TO -4.5
VOLTS AT Cl SO THAT THIS BIAS VOLTAGE WILL BE AVAILABLE FOR THE -30 A.F.
TUBE ND THE GRID RETURN END OF R8 CAN BE CONNECTEDTO THE -13.55 VOLT TAP( C2)
SO T'AT THE BIAS VOLTAGE FOR THE -33 TUBE WILL BE -13.5 VOLTS. THESPEAK-
ER TO BE USED SHOULD BE OF THE MAGNETIC TYPE.

MODERN THREE -TUBE PORTABLE RECEIVER WITH LOOP ANTENNA

IN FIG. 14 YOU ARE SHOWN THE GENERAL APPEARANCE OF A MODERN THREE -

TUBE PORTABLE RECEIVER WHICH OFFERS FOUR -TUBE PERFORMANCE AND AT THE SAME
TIME IS ADAPTED TO USE WITH A LOOP ANTENNA.

THE ENTIRE RECEIVER,TOGETHER WITH THE SPEAKER AND BATTERIES, IS

HOUSED IN A STANDARD PORTABLE TYPEWRITER CASE, WHILE THE LOOP ANTENNA IS

BUILT INTO THE DETACHABLE COVER.

FIG. 14
Portable i2eceiver With Zoo,o

FILAMENT OR HEATER VOLTAGE OF 6.3 VOLTS.

WHEN IN USE, THE

COVER IS REMOVED AND MOUNT
ED ON ONE EDGE OF THE
CASE WITH A PLUG-IN ATT-
ACHMENT AS HERE SHOWN.
THE LOOP ANTENNA CAN THUS
BE ROTATED ABOUT ITS

PIVOT AS DESIRED. THE
OPENING OR GRILL FOR THE
MAGNETIC SPEAKER IS PRO
VI,7'ED ON THE OPPOSITE
SIDE OF THE CASE AND FOR
THIS REASON CANNOT BE

SEEN IN THIS VIEW.

THE CIRCUIT DIAGRAM
FOR THIS SAME RECEIVER IS
PRESENTED TO YOU IN FIG.
15 AND IT EMPLOYS A -77
R.F. TUBE, A 6F7 COMBIN-
ATION P.F. AMPLIFIER AND
DETECTOR AND AN -89 POW-
ER OUTPUT TUBE. ALL OF
THESE TUBES ARE OF THE
HEATER -CATHODE TYPE DE-
SIGNED PRIMARILY FOR AUTO
MOTIVE USE AND REQUIRE A

THE REASON FOR USING THESE TUBES IN THIS PARTICULAR CIRCUIT IS THAT
THEY ARE RIGIDLY CONSTRUCTED AND CAN THEREFORE STAND CONSIDERABLE ABUSE
AS TO SHOCKS WHEN APPLIED TO PORTABLE USE. AT THE SAME TIMES THEIR CURRENT
DEMAND IS NOT SO GREAT BUT THAT BATTERY LIFE WILL BE SATISFACTORY. You

ARE ALREADY FAMILIAR WITH THE OPERATING CHARACTERISTICS OF THE 77 AND SO

THERE WILL BE NO NEED FOR REPEATING THIS DATA AT THE PRESENT TIME.

THE 6F7 TUBE

THE 6F7 IS A COMBINATION PENTODE -TRIODE, WITH ALL OF THE ELEMENTS EN
CLOSED IN A SINGLE GLASS BULB. THE SYMBOL FOR THIS TUBE IS SHOWN YOU IN
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THE UPPER PART OF FIG. IS, WITH ALL OF THE ELEMENTS LABELED AS WELL AS
NUMBERED.

IN THE LOWER PORTION OF FIG. 16, YOU ARE SHOWN THE SOCKET OR BASE
PRONG ARRANGEMENT FOR THIS TUBE AS VIEWED FROM BELOW. EACH OF THE BASE -
PRONG CONNECTIONS ARE NUMBERED TO CORRESPOND WITH THE NUMBERS GIVEN ON

THE SYMBOL DIRECTLY ABOVE. ALTOGETHER, THERE ARE SEVEN BASE -PRONGS ANO
THE PENTODE CONTROL GRID CONNECTION IS MADE AT THE METTALIC CAP ON TOP
OF THE TUBE'S GLASS BULB.

IN THE CIRCUIT OF FIG4 15, THE PENTODE PORTION OF THE 6F7 ISBEINQ
USED AS AN R.F. AMPLIFIER WHILE THE TRIODE PORTION OF THE SAME TUSEFUN...
CTIONS AS A GRID CONDENSER AND LEAK TYPE DETECTOR. FOR THE SAKE OF
CLARITY, THE PENTODE AND TRIODE SECTIONS ARE ILLUSTRATED SEPARATELY IN

THE CIRCUIT OF FIG. 15 BUT IT IS TO BE UNDERSTOOD THAT THESE TWO COM-
PONENTS ARE ALL PART OF A SINGLE TUBE.

THE COMPLETE OPERATING CHARACTERISTICS FOR THE 6F7 ARE AS FOLLOWS:
HEATER VOLTAGE==6.3 VOLTS, 'EATER CURRENTS O.3 AMP; MAXIMUM PENTODE
PLATE VOLTAGE .250 VOLTS; MAXIMUM TRIODE PLATE VOLTAGE =100: BIAS VOL...
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FIG. 15
Circuit Diagram of zhe Three -Tube Porlabk.

TAGE FOR PENTODE AND TRIODE -.-3 VOLTS; SCREEN VOLTS -100 VOLTS; SCREEN
CURRENT=1.5 MA.; TRIODE PLATE CURRENT==3.5 MA.; PENTODE PLATE CURRENT -V
6.5 MA.; PENTODE AMPLIFICATION FACTORm900; TRIODE AMPLIFICATION FACTOR
=8.

THE 89 TUBE

THE 89 IS A TRIPLE GRID POWER AMPLIFIER CONSISTING OF A HEATER,CA
THODE, CONTROL GRID, SCREEN GRID, SUPPRESSOR GRID AND A PLATE. IT HAS A

SIX PRONG BASE TO WHICH ALL OF THE CONNECTIONS ARE MADE AND ITS OPERAT-
ING CHARACTERISTICS WHEN USED AS A PENTODE ARE AS FOLLOWS: HEATER VOL
TAGE=6.3 VOLTS; HEATER CURRENT -1=0.4 AMP.
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PLATE SCREEN BIAS PLATE SCREEN AMPLIF. OUTPUT
VOLTAGE VOLTAGE CURRENT CURRENT FACTOR LOAD POWER

10C 100 -10....9.5 mA....1.6mA....125....10700 oilm.0.33WATTS
180 180 -18....20 MA.... 3 mA....125....8000 OHM.I.5 WATTS
250 250 -25....32 MA....5.5MA....125....6750 OHM.34 WATTS

OF 25
SHOWN

THE LOOP ANTENNA

THE LOOP ANTENNA FOR THE RECEIVER SHOWN IN FIGS. 14 AND 15 CONSISTS
TURNS OF #24 MS DOUBLE COTTON COVERED WIRE WOUND INTO THE COVER AS
IN FIG. 14. THE FIRST TURN OF WIRE SHOULD BE WOUND INTO THE SHAPE

OF A RECTANGLE MEASURING
5P)(10L.-" AND THE NEXT
TURN WOUND BESIDE THIS
FIRST TURN ETC., UNTILTHE
LOOP IS FINISHED. THE RE-
SULTING LOOP ANTENNA WILL
THEN BE A FLAT,RECTANGU==
LAR=SHAPED UNIT.

FiG.16
Symbol and Base ilrrangernent

of Zhe 6 F 7 Tube.
TO FIND THIS NEXT LESSON ESPECIALLY INTERESTING
UPS" WILL BE BROUGHT TO YOUR ATTENTION, AS WELL
ATIONS CONCERNING THEIR OPERATION.

THE SPEAKER IS OF
THE MAGNETIC TYPE. THE
"A" SUPPLY CONSISTS OF

FOUR SERIES -CONNECTED #6
DRY CELLS; THE "B" SUPPLY
IS FURNISHED BY FOUR SMALL
"B" BATTERIES AND THE "C"
BIAS VOLTAGES AREOBTAINED
THROUGH THE USE OF THE
VARIOUS CATHODE CIRCUIT RE
SISTORS.

IN THE FOLLOWING

LESSON, YOU ARE GOING TO
STUDY ABOUT A STILL DIFF-
ERENT TYPE OF RECEIVERCIR
CUIT DESIGN,NAMELY THE
D.C. TYPE OF RECEIVERS,OR
THOSE WHICH ARE TO BE OP-
ERATED FROM HO AND 220
VOLT D.C. CIRCUITS. WITH-
OUT A DOUBT,YOU ARE GOING
IN THAT MANY NEW "HOOK=
AS THE TECHNICAL EXPLAN-
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"EXAMINATION QUESTIONS"
LESSON #27

1. WHAT ARE SOME OF THE MOST IMPORTANT THINGS TO CONSICER IN CONSTRUCT-
ING RECEIVERS FOR PORTABLE USE?

2. - DESCRIBE HOW A LOOP ANTENNA MAY BE USED TO PROVIDE REGENERATION AS
WELL AS TO "PICK-UP" THE SIGNAL.

3. - DESCRIBE THE TYPE -34 TUBE AND SPECIFY ITS OPERATING CHARACTERISTICS.

4. - EXPLAIN HOW YOU WOULD FURNISH A PORTABLE RECEIVER WITH A SUITABLE
ANTENNA IN THE EVENT THAT NO LOOP ANTENNA iS AVAILABLE.

5. - How MAY A SATISFACTORY GROUND CONNECTION BE MACE FOR USE WITH A PORT-
ABLE RECEIVER?

6. - DESCRIBE THE CONSTRUCTIONAL FEATURES OF THE 6F7 TUBE.

7. - WHAT ARE THE OPERATING CHARACTERISTICS OF THE 6F7 TUBE?

8. - WHAT ARE THE OPERATING CHARACTERISTICS OF THE 89 TUBE?

9. - How IS THE VOLUME CONTROLLED IN THE RECEIVER WHOSE CIRCUIT IS ILLUS-
TRATED IN FIG. 11?

101- DRAW A CIRCUIT DIAGRAM OF A THREE -.TUBE PORTABLE RECEIVER EMPLOYING
A TYPE -34 R.F. TUBE., A -32 DETECTOR AND A -33 POWER TUBE.



You Can Succeed-but Will You

It is not enough to have ability to succeed. Mul-
titudes of men and women who fail or who are only
half successes have that. It is not so much a ques-
tion of whether you can as of will you. Do you
know that if you will you can be proprietor even on
a salary; that you can, in fact, practically fix your sal-
ary, make your place in the firm for which you work?
You can determine your destiny, whether you will be
a perpetual clerk, whether you will spend all your
years behind the counter, selling goods, or whether
you will grow beyond these. It is just a question of
whether you are made of the stuff that wins; whether
you are willing to pay the price for leadership,
whether you are willing to take the pains to develop
executive ability, initiative and all of your other facul-
ties which enter into mastership; or whether you want
to satisfy your lower nature and let things slide and
take things easier.

It depends upon how much you think of your com-
forts, as you call them, the easy chair, the pleasures
that demoralize, whether you are willing to sacrifice
those things that conflict with your aims and desires,
your great life purpose. There is no other satisfac-
tion quite like that which comes from the conscious-
ness of growth, of enlargement, of life expansion, the
reaching out of one's mental faculties, the stretching
of them upward toward something higher, better and
grander.
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SO FAR, ALL OF YOUR STUDIES HAVE APPLIED TO BATTERY AND A.C.OPERATED
RECEIVERS, THERE ARE, HOWEVER, LOCALITIES WHERE THE POWER COMPANY FURNISHES

A 110 OR 220 VOLT D.C. (DIRECT CURRENT) SUPPLY AND RECEIVERS WHICH ARE DE-
SIGNED ESPECIALLY FOR OPERATION FROM THIS SOURCE OF ENERGY ARE GENERALLY

CLASSIFIED AS D.C. RECEIVERS SO AS TO DIFFERENTIATE THEM FROM BOTH THE

BATTERY AND A.C. TYPES.

ALTHOUGH THE D.C. RECEIVERS ARE
NOT QUITE SO POPULAR AS THE BATTERY AND
A.C. TYPES, YET THERE ARE QUITE A NUM-
BER OF THEM IN USE AND SO THAT YOUR
TRAINING MAY BE COMPLETE,IT IS IMPOR-

TANT THAT YOU ACQUAINT YOURSELF WITH

THIS TYPE ALSO.

YOU WILL FIND THIS LESSON TO BE

DEVOTED ENTIRELY TO THE CIRCUITS OF
D.C. RECEIVERS AND THEIRASSOCIATEDOPm
ERATING PRINCIPLES. As YOU ADVANCETHRU
THIS STUDY,YOU WILL LEARN MANY NEW
THINGS IN THAT SPECIAL PROVISIONS MUST
BE MADE IN A RECEIVERIS CIRCUIT SO AS

TO ADAPT IT TO D.C. OPERATION. IT IS

THEREFORE OF UTMOST IMPORTANCE THAT YOU
GIVE THIS LESSON YOUR FULLEST ATTEN-
TION.

FOR THE SAKE OF SIMPLICITY, AS

WELL AS TO OFFER YOU COMPLETE DETAILS
REGARDING THE ADVANCEMENT MADE IN THE
DESIGN OF D.C. RECEIVERS,WE SHALL START
WITH THE OLDER CIRCUITS FIRST AND THEN
GRADUALLY WORK OUR WAY THROUGH THE
MORE MODERN DESIGNS.

SERIES FILAMENT CONNECTIONS F! G. 1

/1 Modern D. C. Qece/ver.DUE TO THE LOW FILAMENT VOLTAGE
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REQUIRED BY EACH TUBE OF THE RECEIVER AND THE HIGH D.C. VOLTAGE AVAILABLE
FOR THE FILAMENT SUPPLY, IT IS THE COMMON PRACTICE IN THE DESIGN OF D.C.
RECEIVERS TO CONNECT THE VARICUS TUBE FILAMENTS IN SERIES RATHER THAN IN
PARALLEL. THROUGH THIS MEANS, LESS FILAMENT CURRENT WILL BE DRAWN FROM
THE CIRCUIT WHILE AT THE SAME TIME, ADVANTAGE CAN BE TAKEN OF THEVOLTAGE
DROP DEVELOPED ACROSS EACH TUBE FILAMENT IN REDUCING THE EFFECTIVE VOL-
TAGE. THIS WILL ALL BECOME CLEARER TO YOU AS WE PROCEED WITH OUR INVEST-
IGATION.

IN FIG. 2 FOR INSTANCE, YOU WILL SEE A CIRCUIT DIAGRAM, SHOWING YOU
HOW A WELL KNOWN MANUFACTURER OF D.C RECEIVERS WENT ABOUT THE JOB OF
CONNECTING TOGETHER THE FILAMENTSOFAN8 TUBE D.C. RECEIVER. THE THREE
R.F., DETECTOR,AND FIRST AND SECOND A.F. TUBES ARE ALL OF THE ()1 A TYPE
IN THIS CASE, WHILE THE TWO PUSH-PULL POWER TUBES ARE OF THE A TYPE.

NOTICE THAT THE FILAMENTS OF ALL OF THESE TUBES ARE CONNECTED IN

SERIES AND THEREFORE, THE FLOW OF FILAMENT CURRENT WILL BE THE SAME IN

ALL PARTS OF THIS CIRCUIT. THE .01 A AND -71 A TUBES ALL HAVE A FILAMENT
RESISTANCE OF 20 OHMS AND .25 AMPERE MUST FLOW THROUGH THEIR FILAMENTS,
IN ORDER TO ENABLE THEM TO OPERATE AT MAXIMUM EFFICIENCY.

DUE TO THIS SERIES FILAMENT ARRANGEMENT. IT IS NECESSARY THAT THr

FIG. 'Z.
Filament Connections in An Eight -Tube D.C. 42eceiver.

VOLTAGE WHICH IS APPLIED ACROSS THE ENTIRE FILAMENT CIRCUIT,BE EQUAL TO
THE SUM OF THE VOLTAGE DROPS ACROSS THE FILAMENTS OF ALL THE TUBES AND
FOR THIS REASON,THE FILAMENT VOLTAGE AS APPLIED TO THE CIRCUIT MUST BE
QUITE HIGH. FOR THE SAKE OF SIMPLICITY, LET US ASSUME THAT THIS APPLIED
FILAMENT VOLTAGE IS 50 VOLTS.

SINCE THIS IS A D.C. CIRCUIT, WE WILL START AT THE PLUS END AND
GRADUALLY TRACE OUT THE CIRCUIT. THE PLUS END OF THIS CIRCUIT FIRST LEADS
US UP TO THE FILAMENT OF THE DETECTOR TUBE AND WITH i AMPERE FLOWINGTHRU
THE FILAMENT OF THIS TUBE,THERE WILL BE A DROP OF 5 VOLTS ACROSS IT.
( E *1XR==.25 AMP X 20 OHMS =5 VOLTS ). THEREFORE, ONLY 45 OF THE 50VOLTS
WILL REMAIN AT THE NEGATIVE OR OUTPUT END OF THE DETECTOR'S FILAMENT.

THIS SAME i AMPERE CONTINUES FLOWING THROUGHOUT THE ENTIRE FILAMENT
CIRCUIT AND AS IT FLOWS THROUGH THE IsT R.F. TUBE, ANOTHER 5 VOLTS DROP
OCCURS HERE, SO THAT ONLY 40 OUT OF THE ORIGINAL 50 VOLTS REMAIN AND 80
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THE FLOW OF CURRENT CONTINUES, DROPPING 5 VOLTS AT EACH TUBE UNTIL AT THE

OUTPUT OR NEGATIVE END OF THE LAST POWER TUBE, ONLY 10 VOLTS REMAIN AND

BY THE TIME THE CURRENT HAS FLOWED THROUGH THE FOLLOWING RESISTORS, THE

VOLTAGE DROPS TO ZERO AND HERE WE HAVE THE NEGATIVE END OF THE FILAMENT

CIRCUIT. IT IS IMPORTANT TO NOTE THAT THE CJRRENT FLOW THROUGH EACH OF THE

TUBES IS t AMPERE AND 5 VOLTS IS IMPRESSED ACROSS THE F LAMENT AT EACH OF

THE TUBE SOCKETS, THE SAME AS IN A BATTERY OPERATED RECEIVER,USING THE

SAME TYPE OF TUBES. FOR YOUR CONVENIENCE, WE ARE INDICATING THESE SUCC-

ESSIVE DROPS IN VOLTAGE ON THE NEGATIVE SIDE OF EACH OF THE FILAMENTS.

PLATE VOLTAGE DISTRIBUTION IN D.C. RECEIVERS

NOW IN FIG. 3, WE HAVE ADDED THE PLATE CIRCUITS TO THE SAMESYSTEM

AND THE ENTIRE IMPRESSED "Be VOLTAGE IS 100 VOLTS.

NEGLECTING THE VOLT DROP ACROSS THE PRIMARIES OF THE VARIOUSTRANS

FORMERS, IT CAN BE SEEN THAT 100 VOLTS WILL REACH ALL OF THE PLATES WITH

THE EXCEPTION OF THE DETECTOR BECAUSE HERE A SEPARATE RESISTOR IS IN-

SERTED, IN ORDER TO REDUCE THE PLATE VOLTAGE FOR THIS TUBE.

CARRYING OUR INVESTIGATION STILL FARTHER, HOWEVER, WE FIND
100 VOLTS IS NOT THE ACTUAL EFFECTIVE PLATE VOLTAGE OF THE BALANCE OF

THE TUBES BECAUSE NONE OF THE TUBE'S FILAMENTS ARE AT A B- POTENT I AL.

FIG. 3
Adding Me Plate Circiiiks To ti7e D.C. P_.eceivev-.

NEGATIVE SIDE OF THE FIRST R.F. TUBES FILAMENT, FOR EXAMPLE, IS 40 VOLTS

POSITIVE AND SINCE THE EFFECT PLATE VOLTAGE AT A THREE -ELEMENT TUBE IS

EQUAL TO THE VOLTAGE APPLIED ACROSS THE PLATE AND NEGATIVE SIDE OF THE
TUBE'S FILAMENT, IT IS APPARENT THAT THE EFFECTIVE PLATE VOLTAGE AT THE

1ST R.F. TUBE IS ONLY 100 VOLTS MINUS 40 VOLTS OR 60 VOLTS. AT THE SECOND
R.F. TUBE, IT IS ONLY 100 VOLTS MINUS 35 VOLTS OP 65 VOLTS ETC. AND FIN-
ALLY WHEN WE COME TO THE POWER TUBES, ONE OF THESE HAS A PLATE VOLTAGE OF
100 MINUS 15 OR 85 VOLTS AND THE OTHER 100 MINUS 10 OR 90 VOLTS.

NOTICE HOW THE PLATE VOLTAGE KEEPS INCREASING AS WE APPROACH THE
POWER TUBES AND THAT THE POWER TUBES HAVE THE HIGHEST EFFECTIVE PLATEVOL
TAGE WHILE THE FIRST R.F. TUBE HAS THE LOWEST. THIS CONDITION IS OF COURSE
BROUGHT ABOUT BY THE FACT THAT THE VOLTAGE ON THE NEGATIVE SIDE OF THE
TUBE FILAMENTS GRADUALLY DECREASES AS THE POWER TUBES ARE APPROACHED.

PLATE CURRENT DISTRIBUTION IN THE D.C. RECEIVER

PROBABLY YOU ARE WONDERING WHY THE 200 OHM RESISTOR IS CONNECTED
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ACROSS THE FILAMENT OF THE LAST POWER TUBE, SO THIS WILL BE EXPLAINED
NEXT. To BEGIN WITH, OBSERVE THAT THE A- AND B- ENDS OF THE CIRCUIT ARE
ONE AND THE SAME THING AND CONSEQUENTLY, BOTH FILAMENT AND PLATE CURRENT
WILL FLOW THROUGH THIS SIDE OF THE CIRCUIT. LET US CONTINUE AND SEE WHAT
EFF,XT THAT THIS IS GOING TO HAVE.

STARTING WITH THE FIRST R.F. TUBE, WE FIND THAT ITS PLATE CURRENT,
IN ORDER TO GET BACK TO B-, MUST FLOW THROUGH THE FILAMENTS OF THE REST
OF THE TUBES SO THAT THE FILAMENT OF THE SECOND R.F. TUBE, FOR EXAMPLE,
WILL NOT ONLY CARRY ITS NORMAL CURRENT BUT ALSO THE PLATE CURRENT OF THE
1ST R.F. TUBE AS WELL. THE FILAMENT OF THE 3RD R.F. TUBE IN TURN MUST
CARRY THE PLATE CURRENT OF BOTH THE 1ST AND 2ND R.F. TUBES ETC.

FINALLY, WHEN WE GET TO THE AUDIO END OF THE RECEIVER, THE FILA-
:.ENTS OF THESE TUBES WILL HAVE TO CARRY THE COMBINED PLATE CURRENT OF
ALL OF THE PRECEDING TUBES, IN ADDITION TO THE NORMAL FILAMENT CURRENT.
SINCE THE -01 A TUBES DRAW COMPARATIVELY LITTLE PLATE CURRENT,THIS ACCUld

F I G. 4
Obtaining Z.he Grid Bias in a D.CAPeceivers.

MULATIVE ACTION WILL HAVE NO ILL EFFECT UPON THE FCLLOWING TUBES. THEIST
POWER TUBE, HOWEVER, DRAWS CONSIDERABLE MORE PLATE CURRENT THAN THE -01
A's AND FOR THIS REASON THE ADDITIONAL PLATE CURRENT FLOW THROUGH THE
FILAMENT OF THE FINAL POWER TUBE WOULD BE CONSIDERABLE AND THEREFORE, A

200 OHM RESISTOR IS SHUNTED ACROSS THE FILAMENT OF THIS TUBE. IN THISWAY,
THE CURRENT REACHING THIS POINT CAN DIVIDE, PART OF IT FLAMING THROUGH
THE TUBE'S FILAMENT AND PART THROUGH THE 200 OHM RESISTOR AND CONSE-
QUENTLY, THE FILAMENT WON'T HAVE TO CARRY THE ENTIRE LOAD.

PRODUCING GRID BIAS IN THE D.C. RECEIVER

OUR NEXT STEP IS TO SEE HOW THE GRID BIAS IS. OBTAINED WHEN CONNEC-
TING THE TUBES IN SERIES AND THIS IS ILLUSTRATED FOR YOU IN FIG.4.NOTICE
THAT THE GRID RETURNS FOR THE 1ST, 2ND AND 3RD R.F. TUBES ARE ALL CONN-
ECTED TO THE NEGATIVE SIDE OF THEIR OWN FILAMENT AND THEREFORE,THESE
THREE TUBES WILL BE OPERATING WITH NO GRID BIAS AT ALL. THAT IS,THEY ARE
OPERATING AT ZERO GRID BIAS. THE GRID RETURN OF THE DETECTOR TUBE IS
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CONNECTED TO THE POSITIVE SIDE OF THIS TUBE'S FILAMENT, WHICH YOU WILL RE

MEMBER AS BEING A NORMAL CONNECTION FOR GRID DETECTION.

Now THE GRID RETURN OF THE 1ST AUDIO TUBE, ON THE OTHER HANC,ISNOT
CONNECTED DIRECTLY TO THIS TUBE'S OWN FILAMENT BUT INSTEAD OF THIS,IT IS

CONNECTED TO THE NEGATIVE SIDE OF THE 2ND AUDIO TUBE'S FILAMENT,WHICH IS

AT A POTENTIAL OF 20 VOLTS. THEREFORE, THE GRID BIAS ON THE FIRST AUDIO

TUBE IS EQUAL TO 25 VOLTS MINUS 20 VOLTS OR 5 VOLTS NEGATIVE.

THE GRID RETURN OF THE 2ND A.F. TUBE IS CONNECTED TO THE NEGATIVE

SIDE OF THE FINAL POWER TUBE, WHICH IS AT A POTENTIAL OF 10 VOLTS AND

CONSEQUENTLY, THE GRID BIAS ON THE 2ND A.F. TUBE IS 20 MINUS 10 OR 10

VOLTS. THE TWO POWER TUBES OBTAIN THEIR BIAS VOLTAGE FROM THE DROP ACROSS

THE RESISTOR IN THE A- END OF THE FILAMENT CIRCUIT.

THE 1ST POWER TUBE, FOR INSTANCE, HAS ITS GRID RETURN CONNECTED BE

TWEEN THE TWO RESISTORS AT A POINT OF 5 VOLTS POTENTIAL. THEN SINCE THE

NEGATIVE SIDE OF THIS POWER TUBE'S FILAMENT IS AT IS VOLTS POTENTIAL, IT

IS OBVIOUS THAT THE GRID BIAS FOR THE 1ST POWER TUBE IS 15 MINUS 5 oR 10

VOLTS. THE GRID RETURN OF THE 2ND POWER TUBE IS CONNECTED TO THE END OF

THE LAST RESISTOR WHICH IS AT ZERO VOLTAGE AND SINCE THE NEGATIVE SIDE OF

THIS TUBE'S FILAMENT IS AT 10 VOLTS THE GRID BIAS OF THE 2ND POWER TUBE

IS ALSO 10 VOLTS NEGATIVE.

A COMPLETE D.C. RECEIVER CIRCUIT

NOW THAT YOU ARE FAMILIAR WITH THE PRACTICE OF DISTRIBUTING THE

FILAMENT, PLATE AND BIAS VOLTAGES IN D.C. RECEIVER CIRCUITS EMPLOYING

TRIODES, LET US NEXT LOOK AT SUCH A CIRCUIT IN ITS ENTIRET'. IN FIG5FOR

INSTANCE, TYPE -01 A TUBES ARE USED IN THE THREE R.F. STAGES, AS WELL AS

IN THE DETECTOR AND 1ST A.P. STAGES, WHILE FOUR PARALLEL CONNECTED -71

A's ARE USED IN THE OUTPUT OR POWER STAGE.

PRACTICALLY ACL RECEIVERS, WHICH ARE INTENDED TO BE C'7RATED FROM

A 110 VOLT D.C. SUPPLY, ARE GENERALLY DESIGNED TO HANDLE AN INPUT OR

APPLIED VOLTAGE OF ABOUT 120 VOLTS SO THAT IF THE LINE VOLTAGE IS SLIGHT
LY ABOVE ITS RATED VALUE OF 110 VOLTS, THERE WILL BE NO DANGER OF BURNING

OUT THE TUBE FILAMENTS. ANOTHER POINT TO REMEMBER IS THAT THE NEGATIVE

SIDE OF ALL COMMERCIAL D.C. CIRCUITS IS GROUNDED BY THE POWER COMPANY.

STARTING AT THE LINE PLUG FOR OUR RECEIVER IN FIG. 5, WE FIND FIRST
AN "OFF-ON SWITCH" AND A 10 OHM RESISTOR SHUNTED WITH A "HIGHLOW SWITCH':

THE "OFF -.0N" SWITCH, OF COURSE, OFFERS A MEANS FOR CONNECTING OR DISCONN-
ECTING THE RECEIVER CIRCUITS FROM THE POWER SUPPLY. BY PLACING THE "HIGH....

LOW" SWITCH IN THE OPEN POSITION, THE 10 OHM RESISTOR WILL BE INSERTED IN
THE INPUT CIRCUIT AND THUS REDUCES THE APPLIED VOLTAGE SOMEWHAT IN THE

EVENT THAT THE LINE VOLTAGE SLIGHTLY EXCEEDS A VALUE OF 110 VOLTS. SHOULD

THE LINE VOLTAGE BE 110 VOLTS OR SLIGHTLY LESS, THEN THIS SWITCH CAN BE

CLOSED AND IN THIS WAY SHORT CIRCUIT THE 10 OHM RESISTOR, THEREBY CAUSING
IT TO BECOME INEFFECTIVE.

THE D.C. SUPPLY, AS FURNISHED BY THE POWER COMPANIES, HAS A CERTAIN
AMOUNT OF "RIPPLE" IN IT AND SO A FILTER SYSTEM, CONSISTING OF A CHOKE

AND TWO CONDENSERS, IS USED SO AS TO MAKE THE CURRENT MORE SMOOTH FOR THE
RECEIVER'S USE,
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FOLLOWING THE FILTER SYSTEM, WE FIND A 240 AND 23 OHM RESISTOR CON
NECTED IN THE POSITIVE SIDE OF THE CIRCUIT SO AS TO REDUCE THE LINE VOL-
TAGE SUFFICIENTLY FOR ALL OF THE FILAMENTS WITH THE EXCEPTION OF THOSE
FOR THE -71 A TUBES. THE DIAL LAMP IS CONNECTED ACROSS THE ENDS OF THE
23 OHM RESISTOR, UTILIZING THE VOLTAGE DROP WHICH IS PRODUCED BY THE CUR
RENT FLOW THROUGH THIS RESISTOR IN ORDER TO OPERATE ITS FILAMENT.

CONTINUING FROM THIS POINT, WE FIND THE FILAMENTS OF ALL THE -01 A
TUBES TO BE CONNECTED IN SERIES AND FINALLY CONNECTED TO THE NEGATIVE
SIDE OF THE LINE THROUGH THE 12 OHM RESISTOR.

THE FI-AMENT2 OF THE FOUR -71 A TUBES, ON THE OTHER HAND, ARE
CONNECTED IN PARALLEL AND ARE FED FROM THE POSITIVE SIDE OF THE LINEFROM
A POINT PRECEDING THE FILTER CHOKE AND THE NECESSARY REDUCTION IN VOLTAGE
IS OBTAINED BY THE 90 OHM RESISTOR. THIS SAME FILAMENT CIRCUIT IS ALSO
CONNECTED TO THE NEGATIVE SIDE OF THE CIRCUIT THROUGH THE 12 oHmREsisToR.

THE PLATE CIRCUITS OF ALL THE TUBES, WITH THE EXCEPTION OF THE OE...

A
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A Nine -Tube D.C. Qeceiver,

TECTOR, ARE CONNECTED DIRECTLY TO THE OUTPUT END OF THE FILTER CHOKE.THE
PLATE CIRCUIT OF THE DETECTOR TUBE, HOWEVER, HAS A 10,000 OHM RESISTOR
AND ANOTHER FILTER CHOKE CONNECTED IN SERIES WITH IT AND THE COMMON BA --

CONNECTION OF THE OTHER TUBES. THIS RESISTOR AIDS IN REDUCING THE
PLATE VOLTAGE OF THE DETECTOR TUBE TO ABOUT 45 VOLTS WHICH IS SUITABLE
FOR GRID CONDENSER AND LEAK TYPE DETECTION, WHILE THE ADDITIONAL FILTER
CHOKE AND THE I MFD CONDENSER SERVE TO OFFER FURTHER FILTERING FOR
THE DETECTOR TUBE'S PLATE SUPPLY AND THEREBY KEEP THE HUM LEVEL DOWN TO
AS LOW A VALUE AS POSSIBLE.

THE GRID RETURN CIRCUIT OF THE FIRST R.F. TUBE IS CONNECTED TO
THE NEGATIVE SIDE OF THE SECOND R.F. TUBE'S FILAMENT AND CONSEQUENTLY
THE EFFECTIVE BIAS VOLTAGE FOR THE FIRST R.F. TUBE WILL BE -5 VOLTS.
THE GRID RETURN CIRCUIT OF THE SECOND R.E. TUBE IS CONNECTED TO THE
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NEGATIVE SIDE OF THE THIRD R.F. TUBE'S FILAMENT AND SO THE EFFECTIVEBIAS
VOLTAGE FOR THE SECOND R.F. TUBE WILL BE -5 VOLTS.

THE GRID RETURN CIRCUIT OF THE THIRD R.F. TUBE IS CONNECTED TO THE
NEGATIVE SIDE OF THIS SAME TUBE'S FILAMENT AND SO NO BIAS VOLTAGE WILL BE
EFFECTIVE UPON THIS TUBE. THE GRID OF THE DETECTOR TUBE IS CONNECTED TO

THE POSITIVE SIDE OF THIS TUBE'S FILAMENT AS IS CUSTOMARY FOR THIS FORM

OF DETECTION.

THE FIRST A.F. TUBE IN THIS PARTICULAR CIRCUIT ALSO OPERATES AT
ZERO BIAS SINCE ITS GRID RETURN CIRCUIT IS CONNECTED TO THE NEGATIVESIOE
OF THIS SAME TUBE'S FILAMENT.

THE GRID RETURN CIRCUIT OF ALL THE -7IA TUBES IS CONNECTED TO THE

NEGATIVE END OF THE 12 OHM RESISTOR, WHILE THE NEGATIVE SIDE OF THE FIL-
AMENT CIRCUIT FOR THESE SAME TUBES IS CONNECTED TO THE POSITIVE END OF

THE 12 OHM RESISTOR. FOR THIS REASON THE VOLTAGE -DROP DEVELOPED ACROSS

THIS RESISTOR WILL BE UTILIZED AS BIAS VOLTAGE FOR THE POWER TUBES.

ALTHOUGH IT IS TRUE THAT NOT ALL OF THE TUBE VOLTAGES IN THIS D.C.
RECEIVER CIRCUIT ARE EXACTLY AS DESIRED FOR BEST PERFORMANCE, YET THEY

ARE AS NEARLY CORRECT AS CONDITIONS PERMIT. IN FACT, IN THESE D.C. RE-

CEIVERS ONE IS AT A DISADVANTAGE IN THAT ONLY A LIMITED SUPPLY VOLTAGE IS

F I G. 6
Tit e Six - Tube Screen 6r-icl D. C. Qece/ver

AVAILABLE AND CANNOT BE MADE AS FLEXIBLE WITH RESPECT TO VOLTAGE DISTRI-
BUTION AS IS THE CASE IN A.C. RECEIVERS WHERE POWER TRANSFORMERS ARE EM-
PLOYED.

A SIX -TUBE SCREEN GRID D.C. RECEIVER

IN FIG. 6 YOU ARE SHOWN THE CIRCUIT DIAGRAM OF A MORE MODERN D.C.

RECEIVER IN WHICH TYPE -32 TUBES ARE USED IN THE R.F. AND DETECTOR STA-

GES, A TYPE -30 TUBE IN THE FIRST A.F. AND A PAIR OF -31IS IN THE POWER

STAGE. IN OTHER WORDS, "2 -VOLT TUBES" THROUGHOUT.

SINCE THIS FILAMENT CIRCUIT IS SOMEWHAT COMPLEX, WE ARE IN FIG.7
ILLUSTRATING IT FOR YOU AGAIN IN A MORE DETAILED FORM.

STARTING AT THE POSITIVE SIDE OF THE D.C. INPUT AND TRACING THE
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FILAMENT CIRCUIT IN FIG. 7, THE FILAMENT CURRENT FIRST FLOWS THROUGH THE
750 OHM SPEAKER FIELD COIL, WHICH AT THE SAME TIME SERVES AS A FILTER

CHOKE. THIS CURRENT FLOW THEN CONTINUES THROUGH THE TWO SERIES CONNECTED
FILAM:NTS OF THE -31 TUBES TO ONE ENO OF THE 30 OHM RESISTORS RI. FROM

HERE, IT CONTINUES ITS JOURNEY TO THE NEGATIVE SIDE OF THE CIRCUIT BY

FLO\ING THROUGH THE FOLLOWING RESISTORS WHICH ARE ALL CONNECTED INSERIES

THE 27 OHM RESISTOR R2 DROPS THE VOLTAGE BY THE CORRECT AMOUNT FOR
THE BALANCE OF THE CIRCUIT AND THE VOLTAGE DROP ACROSS THE RESISTORS
31, R3, R4, AND R5, CAUSED BY THE CURRENT FLOW THROUGH THEM, IS APPLIED

ACROSS THE TUBE FILAMENTS WHICH ARE RESPECTIVELY CONNECTED ACROSS THEM.

THE DIAL LIGHT UTILIZES THE VOLTAGE DROP ACROSS THE 80 OHM RESISTOR.

BY USING THIS SYSTEM OF VOLTAGE DISTRIBUTION, NONE OF THE -30 OR

-32 FILAMENTS WILL BE REQUIRED TO CARRY THE FILAMENT CURRENT OF ANY OTHER
TUBES BUT ITS OWN. THE RESISTORS HANDLE THE GREATER PORTION OF THE TOTAL
CURRENT.

RETURNING TO FIG. 6 AGAIN, YOU WILL OBSERVE THAT THE "B' SUPPLY

G 7
The Fi/airlen cui L.

R THE POWER TUBES IS. TAKEN DIRECTLY FROM THE "HIGH SIDE" OF THESPEAKER
MELD AND DELIVERED TO THE PLATES OF THESE TUBES THROUGH THE PRIMARY

MINDING OF THE OUTPUT PUSH-PULL TRANSFORMER.

THE PLATE CIRCUITS OF BOTH THE R.F. TUBES ARE CONNECTED DIRECTLY TO
THE POSITIVE SIDE OF THE D.C. CIRCUIT, WHILE THE PLATE CIRCUIT OF THE -30

A.F. TUBE IS CONNECTED TO THE POSITIVE SIDE OF THE LINE THROUGH A10,000
OHM RESISTOR. THIS WILL BRING THE PLATE VOLTAGE FOR THE -30 TUBE DOWN TO

A VALUE OF ABOUT 90 VOLTS.

THE SCREEN GRIDS OF THE TWO R.F. TUBES ARE ALSO CONNECTED TO THE

10,000 OHM RESISTOR BUT WITH AN ADDITIONAL 40,000 OHM RESISTOR IN SERIES
SO THAT THE SCREEN GRID VOLTAGE WILL BE REDUCED.

THE PLATE CIRCUIT OF THE DETECTOR TUBE, 16 ALSO CONNECTED TO THE

POSITIVE LINE BUT WITH A 40,000 OHM RESISTOR IN SERIES, IN ADDITION TO
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THE 100,000 OHM LOAD RESISTOR.

THE GRID RETURN CIRCUIT OF THE FIRST R.F. TUBE IS CONNECTED TO THE
NEGATIVE END OF THE 15 OHM RESISTOR, WHILE THE FILAMENT OF THIS SAME TUBE
IS CONNECTED TO THE POSITIVE END OF THIS RESISTOR, THEREFORE, THEVOLTAGE
DROP ACROSS THIS RESISTOR WILL BE APPLIED TO THE FIRST R.F. TUBE AS A

NEGATIVE BIAS.

THE GRID RETURN CIRCUITS OF THE SECOND R.F. AND DETECTOR STAGE ARE
CONNECTED TO THE NEGATIVE SICE OF THE PRECEDING TUBE'S FILAMENT,THUS US-
ING THE VOLTAGE DROP ACROSS THE PRECEDING TUBE'S FILAMENT AND ASSOCIATE
27 OHM RESISTOR AS A NEGATIVE BIAS VOLTAGE. THE BIAS VOLTAGE FOR THE -30
TUBE IS OBTAINED BY CONNECTING THE GRID RETURN CIRCUIT' THIS TUBE TO

THE NEGATIVE END OF THE 27 OHM RESISTOR R2 AND SINCE THE POSITIVE END OF
THIS SAME RESISTOR IS CONNECTED TO THE NEGATIVE SIDE OF THE -30 TUBE'S
FILAMENT, THE VOLTAGE DROP ACROSS IT WILL BE USED AS THE NEGATIVE BIAS
VOLTAGE FOR THIS TUBE.

THE POSITIVE END OF THE 30 OHM RESISTOR RI IS CONNECTED 7-.) THE NEG-
ATIVE END OF THE FILAMENT FOR THE -31 TUBES, WHEREAS THE GRIC PETLP% CIF
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FIG. 8
The Modern Si:x-Tube ,Deceiver.

CUIT OF THE POWER STAGE IS CONNECTED TO THE NEGATIVE END OF THE 27 OHM
RESISTOR R5, THEREFORE THE VOLTAGE DROP ACROSS THE ENTIRE SERIES RESIS-
TANCE COMBINATION FROM RI TO R5 INCLUSIVE WILL BE USED AS THE NEGATIVE
BIAS VOLTAGE FOR THE POWER TUBES.

A MODERN D.C. RECEIVER WITH PENTODE TUBES

IN FIG. 8 YOU ARE SHOWN STILL ANOTHER MODERN CIRCUIT DIAGRAM OF A
D.C. RECEIVER, ONLY THAT IN THIS CASE, TYPE 39 TUBES ARE USED IN THE
R.F. STAGES, -3718 IN THE DETECTOR AND FIRST A.F. STAGE AND A PAIR OF
4818 IN THE POWER STAGE.

THE -37 AND -39 YOU WILL RECALL AS BEING AUTOMOTIVE TYPE TUBES
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WHICH WERE DESCRIEED TO YOU IN A PREVIOUS LESSON. IT IS ALSO TIMELY TO
MENTION THAT THE CODE NUMBER 44 IS ALSO SOMETIMES ASSOCIATED WITH THE 39
TUBE. IN OTHER WORDS, THE OPERATING CHARACTERISTICS OF BOTH THE 39 AND 44
ARE 'HE SAME.

THE TYPE 48 TUBE

THE 48 IS A HEATER TYPE SCREEN GRID POWER TUBE DESIGNED PRIMARILY TO
BE USED IN D.C. TYPE RECEIVERS. ITS OPERATING CHARACTERISTICS ARE AS
FOLLOWS:

HEATER VOLTAGE:=30 VOLTS; HEATER CURRENTc=0.4 AMP.; PLATE VOLTAGE=
1:5 VOLTS; PLATE CURRENT =50 MA; SCREEN VOLTAGE -100 VOLTS; SCREEN CURRENT
=9 MA. GRID BIAS= -22.5 VOLTS; AMPLIFICATION FACTOR=-728;OUTPUT POWER=2.5
WATTS.

THE 48 CAN ALSO BE OPERATED WITH A PLATE VOLTAGE
VOLTAGE OF 95 VOLTS, AND A GRID BIAS OF -20 VOLTS. THE

OF 95 VOLTS,SCREEN
PLATE CURRENT WILL
THEN BE 47 MA;

SCREEN CURRENT
9 MA; AND A POWER
OUTPUTOF I.6WATTS.
ALL OTHER CHARAC
TERISTICS REMAIN
THE SAME AS AL-
READY SPECIFIED.

BY STUDYING
THESE OPERATING
CHARACTERISTICS
CAREFULLY AND NOT-
ING ESPECIALLY THE

HIGH HEATER VOL-
TAGE REQUIREMENTS
AND COMPARATIVELY

FIG. 9 LOW "B" VOLTAGES
Filairten Circuih of Lhe Modern Six-Tube Qeceiver. NEEDED, YOU CAN

READILY SEE HOW
THIS TUBE IS PAHTICULARY WELL ADAPTED FOR USE IN D.C. RECEIVERS.

IN FIG. 9 YOU ARE SHOWN IN DETAIL, THE FILAMENT CIRCUIT OF THE RE-
CEIVER ILLUSTRATED IN FIG. 8. NOTICE HOW THE SWITCH, SPEAKER FIELD, THE
13 OHM RESISTOR, THE ADDITIONAL RESISTOR R AND THE HEATERS OF THE TWO
46I5 ARE ALL TOGETHER CONNECTED IN SERIES WITH THE D.C. CIRCUIT.

THE HEATERS OF THE 37 AND 39 TUBES ARE CONNECTED IN SERIES INTO A

SEPARATE GROUP AND THE ENTIRE GROUP IS CONNECTED IN PARALLEL WITH THE RE-
SISTOR R. THE NEGATIVE SIDE OF THE D.C. CIRCUIT IS GROUNDED TO THE
CHASSIS BUT NOT TO THE EXTERNAL GROUNDING SYSTEM..

THE GRID BIAS VOLTAGES FOR THE VARIOUS TUBES CAN BE OBTAINED QUITE
EASILY SIMPLY BY INSERTING RESISTORS IN THE CATHODE CIRCUITS IN THE CON-
VENTIONAL MANNER. THE VOLUME IS CONTROLLED BY MEANS OF THE 10,000 OHM PO-
TENTICMETER WHICH REGULATES THE BIAS VOLTAGE OF THE R.F. TUBES, ASWELL AS
THE SIGNAL INPUT ENERGY.

NOTICE THAT IN THIS RECEIVER, THE CHASSIS BASE IS NOT CONNECTED TO
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THE EXTERNAL GROUND CONNECTION. INSTEAD, THE "GROUND END" OF THE FIRST

R.F. TRANSFORmERIS PRIMARY WINDING IS CONNECTED TO THE EXTERNAL GROUND

THROUGH A .1 MFD. FIXED CONDENSER.

220 VOLT RECEIVERS

ALL OF THE RECEIVERS, WHICH WE HAVE SO FAR CONSIDERED, WERE DESIGNED
FOR 110 VOLT OPERATION OR SLIGHTLY HIGHER,SUCH AS 115 OR 120 VOLTS. SINCE

A 110 VOLT POWER SUPPLY IS MORE POPULAR THAN A 220 VOLT SUPPLY, IT IS THE

MORE COMMON PRACTICE AMONG THE RECEIVER MANUFACTURERS TO DESIGN THEIREQUIP

MENT FOR 110-120 VOLT OPERATION. THEN IF A 110 VOLT D.C. RECEIVER IS TO

BE OPERATED FROM A 220 VOLT SUPPLY, IT IS ONLY NECESSARY TO INSTALL AN

ADDITIONAL. RESISTOR OF THE PROPER OHMIC VALUE IN SERIES WITH THE RECEIVER

AND THE 220 VOLT LINE SO AS TO REDUCE THE LINE VOLTAGE OF 220 VOLTS DOWN

TO 110 VOLTS. THE RECEIVER THEN ACTUALLY OPERATES AT 110 VCLTS.

THERE ARE, HOWEVER, SOME EXCEPTIONS TO THIS RULE AND IN WHICH CASE

THE RECEIVER IS DESIGNED ESPECIALLY FOR 220 VOLTS,ADVANTAGE OF THIS HIGHER

VOLTAGEBEING TAKEN FOR THE "S" VOLTAGES TO BE AREA-1E0TO THE VARIOUS CIRCUITS.

THE GENERAL CONSTRUCTION AND OPERATING THEORY FOR THE 220 VOLT D.C. RECEIVERS

IS THE SAME AS ALREADY DESCRISED FOR THE 110 VOLT D.C. RECEIVERS.

IN THE CASE OF A.C. RECEIVERS, THE ONLY DIFFERENCE BETWEEN THE 110

AND 220 VOLT SETS LIES IN THE POWER TRANSFORMER, THE REST OF THE CIRCUITS
BEING EXACTLY ALIKE. IN OTHER WORDS, FOR 220 VOLT OPERATION, THE PRIMARY

WINDING OF THE POWER TRANSFORMER IS DESIGNED FOR 220 VCLTS, WHILE THE SEC-
ONDARY WINDINGS ARE DESIGNED TO FURNISH THE SAME VOLTAGES AS THE 110 VOLT

TRANSFORMER.
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LESSON NO. 28

(7.k."He that cannot obey, cannot
command."

I. - WHAT FOR%1 OF POWER SUPPLY IS USED TO OPERATE THE D.C. TYPE OF RE-
CEIVERS?

2. - WHY IS IT THE CONVENTIONAL PRACTICE IN THE DESIGN AND CONSTRUCTION
OF D.C. RECEIVERS TO CONNECT THE TUBE FILAMENTS OR HEATERS IN SER-
IES RATHER THAN IN PARALLEL?

3. - EXPLAIN HON' THE GRID BIAS VOLTAGES FOR THE VARIOUS TUBES IN THE
CIRCUIT OF FIG. 4 ARE OBTAINED.

4. - WHY IS A FILTER CIRCUIT GENERALLY NECESSARY IN A D.C. RECEIVER
EVEN THOUGH THE SOURCE OF OPERATING POWER IS ALREADY IN THE FORM OF
DIRECT CURRENT?

5. 'NHAT ARE THE OPERATING CHARACTERISTICS OF A TYPE 48 TUBE?

6. WHY IS THE TYPE 48 TUBE ESPECIALLY ADAPTED TO D.C. RECEIVERS?

7. HOW IS IT POSSIBLE TO OPERATE A 110 VOLT D.C. RECEIVER FROM A 220
VOLT D.C. POWER SUPPLY?

8. - ,iFIAT IS THE ESSENTIAL DIFFERENCE BETWEEN A 110 VOLT A.C. RECEIVER
AND A 220 VOLT A.C. RECEIVER?

9. - WHAT ADVANTAGES CAN YOU SUGGEST FOR USING HEATER TYPE TUBES, SUCH
AS THE AUTOMOBILE TYPE, IN D.C. RECEIVERS?

10 DRAW THE CIRCUIT DIAGRAM OF A SIX -TUBE D.C. RECEIVER EMPLOYING TYPE
39 TUBES IN THE TWO R.F. STAGES, 37I5 IN THE DETECTOR AND FIRST A.F.
STAGE AND A PAIR OF 481s IN A PUSH-PULL POWER STAGE.
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DUE TO THE FACT THAT SOME DISTRICTS ARE FURNISHED WITH AN A.C.LIGHT

ING SUPPLY WHILE OTHER DISTRICTS HAVE A D.C. LIGHTING SJPPLY OR NONE AT

ALL, WE FIND THE RECEIVER OWNER WHO TRAVELS OR MOVES FREQUENTLY, TO BE AT

A CONSIDERABLE DISADVANTAGE. FOR INSTANCE, IF A PERSON LIVES IN ADISTRICT

SUPPLIED WITH A.C. LIGHTING FASCILITIES, HE WOULD NATURALLY PURCHASE AN

A.C. RECEIVER. HOWEVER, SHOULD HE AT SOME LATER DATE MOVE INTO Al 10 VOLT

D.C. DISTRICT, HE WILL NOT BE ABLE TO OPERATE HIS A.C. RECEIVER FROM THE

D.C. SUPPLY. A PERSON MOVING FROM A D.C. DISTRICT INTO' AN A.C. DISTRICT

WOULD ENCOUNTER SIMILAR DIFFICULTIES IF HE DESIRED TO CONTINUE USING HIS

D.C. RECEIVER.

IT IS OF COURSE TRUE THAT SPECIAL AUXILIARLY EQUIPMENT IS AVAILABLE

WHICH WILL ENABLE ONE TO OPERATE AN A.C. RECEIVER FROM A D.C. LIGHTING CIR

CUIT OR VICE VERSA BUT IN THE MAJORITY OF CASES, THE ADDITIONAL EQUIPMENT
NECESSARY FOR THIS PROCEDURE COSTS MORE THAN THE MARKET VALUE OF THE"USED

RECEIVER." FOR THIS REASON, THIS METHOD IS NOT ALTOGETHER PRACTICAL.

ALTHOUGH IT IS
ALSO TRUE THAT A

SET CAN BE REDE-

SIGNED AND REBUILT
TO ADAPT IT TO AN-
OTHER TYPE OF POWER
SUPPLY,YET THIS PRO-
CEDURE IS ALSO OFTEN
EXPENSIVE AND UN-

DESIRABLE.

'FOR SOME TIME,
RECEIVER MANUFACT-
URERS HAVE BEEN EX-
PERIMENTING WITH
CIRCUITS WHICH WILL
PERMIT OPERATING
A RECEIVER SATIS-
FACTORILY WITH EITH
Fu AN A.C. OR D.C.

FIG. 1
A Modern A.C.-D.C. /2eceiver.
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SOURCE OF POWER AND WITH THE INTRODUCTION OF SOME NEW TYPES OF TUBES,THEY
HAVE SUCCEEDED REMARKABLY WELL. RECEIVERS WHICH WILL MEET THESE REQUIRE-
MENTS ARE KNOWN AS "A.C.-D.C. RECEIVERS". OR "UNIVERSAL RECEIVERS". THE
LINE PLUG OF SUCH A RECEIVER CAN BE PLUGGED DIRECTLY INTO A LIGHTING CIR-
CUIT OUTLET SUPPLIED WITH EITHER A.C. OR D.C. ENERGY AND NO AUXILIARLY E-
QUIPMENT OF ANY FORM IS REQUIRED.

MOST OF THE COMMERCIAL TYPES OF COMBINATION A.C.-D.C.RECEIVERS ARE
OF THE COMPACT MIDGET DESIGN; SUCH AS ILLUSTRATED IN F13.1 OF THIS LESSON.
THIS IS QUITE LOGICAL UPON CONSIDERING THE FACT THAT PEOPLE WHO DO REMAIN
LONG IN ANY ONE LOCATION,D0 NOT WANT TO TRANSPORT A LARGE HEAVY RECEIVER
WITH THEM WHILE IN TRANSIT. FOR THOSE WHO DO NOT MOVE OUT OF EITHER THE
A.C. OR D.C. DISTRICT,SUCH A COMBINATION RECEIVER OFFERS NO PARTICULAR AD
VANTAGE.

CONSTRUCTIONAL FEATURES

IN FIG. 2, YOU ARE SHOWN A FRONT VIEW OF THE CHASSIS ASSEMBLY OF
A TYPICAL UNIVERSAL RECEIVER. As YOU WILL OBSERVE, IT IS OF COMPACT CON-
STRUCTION WHICH IS CHARACTERISTIC OF ALL MIDGET DESIGNS AND IN THE MAJOR-
ITY OF CASES, THE SPEAKER IS MOUNTED AT THE FRONT -CENTER OF THE CHASSISAS
HERE SHOWN. A REAR VIEW OF THE SAME CHASSIS ASSEMBLY IS ILLUSTRATED FOR
YOU IN FIG. 3.

BY USING A CHASSIS LAY -OUT AS HERE ILLUSTRATED, THE CABINET CAN BE
CONSTRUCTED ALONG THE LINES OF THE ONE SHOWN IN FIG. 1 AND IN WHICH CASE,

THE SPEAKER GRILL IS AT THE FRONT CENTER OF THE CABINET AND THE TUNINGCON
TROL AND VOLUME CONTROL -SWITCH COMBINATION

FIG. 2
Front View of the Chassis.

1.7) EITHER SIDE OF THE SPEAKER
GRILL. THIS FORM OF DESIGN DE
CREASES THE OVERALL HEIGHT OF
THE CABINET MATERIALLY AND
THEREBY ENABLES THE CABINETTO
BE CONSTRUCTED MORE NEARLY
RECTANGULAR IN SHAPE, AND
SMALLER IN SIZE.

SO MUCH FOR THE GENERAL
CONSTRUCTIONAL FEATURES OF
THESE RECEIVERS --NOW LET US

TURN OUR ATTENTION TO THE CIR
CUITS.

A FOUR -TUBE 110 VOLT A.C.-D.C.
RECEIVER

IN FIG. 4 YOU ARE SHOWN
A CIRCUIT OF A SIMPLE DESIGN IN WHICH A TYPE -39 TUBE IS USED IN THE R.F.
STAGE, A -36 POWER DETECTOR, A -38 POWER OUTPUT TUBE AND A -.37 AS A REC-
TIFIER. ALL OF THESE TUBES YOU WILL RECALL AS BEING OF THE AUTOMOTIVE
TYPE REQUIRING A HEATER VOLTAGE OF 6.3 VOLTS PER TUBE.

THE HEATER CIRCUIT FOR THIS SAME RECEIVER IS ILLUSTRATED FOR YOU IN

DIVIDUALLY IN FIG. 5 so AS TO SIMPLIFY THE ANALYSIS OF THE SYSTEM.

ASSUMING THAT THE POWER SUPPLY IS D.C. AND STARTING AT THE POSITIVE
END OF THE CIRCUIT IN FIG. 5, WE FIND THAT BY TRACING THE CIRCUIT FROM
THIS POSITION, WE COME FIRST TO THE POINT WHERE THE PLATE AND GRID OF THE
-37 TUBE ARE CONNECTED TOGETHER. WE NEXT PASS THROUGH THE 315 OHM RESISTOR
AND THEN SUCCESSIVELY THROUGH THE HEATERS OF THE 38,39,36, AND 37 TUBES
AND BACK TO THE NEGATIVE SIDE OF THE LINE
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NOTICE ESPECIALLY THAT THE HEATERS OF ALL THESE TUBES, TOGETHER

WITH THE 315 OHM RESISTOR, ARE ALL CONNECTED IN SERIES WITH THE HO VOLT

LINE. THIS MEANS THAT A 6 VOLT DROP
(APPROXIMATELY) WILL BE PRODUCED A-

CROSS EACH HEATER. ACCOUNTING
FOR A TOTAL VOLTAGE DROP OF 4 TIMES 6 OR

ABOUT 24 VOLTS ACROSS ALL FOUR TUBES. THE REMAINDER OF THE LINE VOLTAGE

IS DISSIPATED
OR"DROPPED" ACROSS THE 315 OHM RESISTOR, AND FOR THISREASON

A RESISTOR USED IN THIS WAY, IS

CALLED A BALLAST RESISTOR. IT

IS COMMON TO FIND THESE BALL-

AST RESISTORS TO HAVE A WATT

RATING OF AROUND 25 WATTS.

REGARDLESS,OF WHETHER

THE HO VOLT POWER SUPPLY IS

OF THE D.C. OR A.C. FORM, THE

VOLTAGE DISTRIBUTION FOR THE

HEATER CIRCUIT IS EXACTLY THE

SAME. FURTHERMORE,SINCE
ALL

OF THE TUBES ARE OF THE HEATER

CATHODE TYPE, THEY ARE EQUALLY

WELL ADAPTED TO BOTH A D.C.

AND A.C. HEATER SUPPLY.

WHAT NO DOUBT HAS BEEN

PUZZLING YOU MOST IB THE

METHOD EMPLOYED IN FIG.4 IN

FIG. 3
,gear View of She chassis

USING A TYPE 37 TUBE AS A RECTIFIER, WHEN THE TUBE IS ORIGINALLY DESIGNED

TO BE USED AS AN AMPLIFIER OR DETECTOR. SO THIS WILL BE THE POINT WHICH WE

SHALL INVESTIGATE NEXT.

BY CONNECTING THE GRID AND PLATE OF THE 37 TUBE TOGETHER AS HERE

SHOWN, THE TUBE IS ACTUALLY CONVERTED INTO A HEATER-CATHODE TYPEHALFWAVE

RECTIFIER. THE PLATE AND GRID IN THIS CASE BOTH TOGETHER SERVING AS A

SINGLE CONVENTIONAL
PLATE THE SAME AS IN ANY ORDINARY HALF-WAVE RECTIFIER.

THE "B" AND "C" CIRCUITS

SO THAT YOU CAN MORE READILY GRASP THE THEORY OF HOW THE "B" AND

"C" SUPPLY IS FURNISHED TO THIS RECEIVER, WE HAVE IN FIG. 6 ILLUSTRATED

THIS PORTION OF THE CIRCUIT IN GREATER DETAIL,
OMITTING ALL THOSE UNIT

C I
-.36.3 ...... c -1C

70.024.. 9 , 39 I

.

....)

I
j

30 6
0.IMS OW05

0.2-MEG trIMAL)
VOLUME CONTROL y

300
014m -...

sEC,100

CET
.36 2,40, .002.MF

310000.0'5
5 IMF

=':05.60

1.600 00,,s

0005515

MAGNE,CREPECOv,19
AG/

3e .004W
006 Mc

0 0
---

1

C 09 DC

09CT

F I G . 4

Circuit 3iayrarn of the Four- ---", a be Receiver.



PAGE 4 LESSON No.29

AND CIRCUITS WHICH TAKE NO PART IN THIS PARTICULAR PROCESS.

To BEGIN WITH, WE SHALL AGAIN ASSUME THAT THE RECEIVER ISCONNEC-
TED TO THE 110 VOLT D.C.

LIGHTING SUPPLY. WITH THE
CONNECTIONS AS HERE ILLUS-
TRATED, YOU WILL NOTICE THAT
THE POS ITIVE S I DE OF THE LINE IS

CONNECTED TO THE PLATE OF
THE 37 RECTIFIER. THEN SINCE
THE SUPPLY VOLTAGE IS IN

THE FORM OF D.C., A POSITIVE
POTENTIAL WILL BE MAINTAINED
UPON THE PLATE OF THIS TUBE.

FIG. 5
The Pester- Circuit.

TO THE PLATE, PERMITTING "PLATE CURRENT" TO
CATHODE IN THE USUAL MANNER. THE CIRCUIT OF THE 37 DELIVERS THIS "PLATE
CURRENT" TO THE FILTER SYSTEM WHERE ANY REMAINING RIPPLES MAY BESMOOTHED
OUT. THE FILTERED CURRENT IS THEN DISTRIBUTED TO THE PLATE AND SCREENCIR
CUITS OF THE REGULAR RECEIVER TUBES IN THE USUAL WAY.

THE CATHODE OF THE 37

BEING HEATED BY ITS HEATER,
WILL EMIT A STREAM OF ELECT-
RONS WHICH ARE ATTRACTED OVER
PASS FROM THE PLATE TO THE

SINCE THE LINE POLARITY NEVER REVERSES IN A D.C. CIRCUIT, IT IS

CLEAR THAT THE 37 TUBE DOES NOT AT THIS TIME FUNCTION AS A RECTIFIER BUT
ONLY AS A MEANS FOR PASSING "B" CURRENT FROM THE LINE TO THE RECEIVER
CIRCUITS OR SIMPLY AS RESISTANCE OF COMPARATIVELY LOW OHMIC VALUE.

SHOULD BY CHANCE THE LINE PLUG BE REVERSED IN THE D.C. LIGHTING

FIG, 6
De tails ofzh e "8- and C Circuits,,
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CIRCUIT OUTLET SO THAT THE PLATE OF THE 37 TUBE IS CONNECTED TO
THE NEGATIVE SIDE OF THE LINE, THEN THE SYSTEM WOULD NOT OPERATE. THE

REASON FOR THIS OF COURSE BEING THAT UNDER SUCH CONDITIONS, THE PLATE OF
THE 37 TUBE WOULD BE MAINTAINED AT A NEGATIVE POTENTIAL AND WOULD THEREBY
PREVENT THE ELECTRONS EMITTED BY THE CATHODE TO BE ATTRACTED TOWARDS THE
PLATE. AS A RESULT, NO "PLATE CURRENT"VOULD PASS THROUGH THE 37 TUBE ANDTHE
RECEIVER WOULD FAIL TO FUNCTION DUE TO THE ABSENCE OF A "B" SUPPLY. SO

FROM THIS EXPLANATION, YOU CAN READILY SEE THAT WHEN CONNECTING A.C.-D.C.
RECEIVERS OF SUCH DESIGN TO A D.C. CIRCUIT, IT IS OF VITAL IMPORTANCENOT
TO REVERSE THE LINE PLUG CONNECTIONS.

Now THEN, IF THE LINE PLUG IS CONNECTED TO AN A.C. LIGHTING CIRCUIT,
THE POTENTIAL APPLIED TO THE PLATE OF THE 37 TUBE WILL ALTERNATELYBECDME
POSITIVE AND NEGATIVE IN DIRECT STEP WILL THE A.C. REVERSALS. THEREFORE,
WHENEVER THE PLATE IS POSITIVE, PLATE CURRENT WILL PASS THROUGH IT AND

FROM ITS CATHODE BE DELIVERED TO THE FILTER SYSTEM ANC THEN BE DISTRIBU-
TED TO THE "B" CIRCUITS OF THE OTHER TUBES.

AT THE TIME THE LINE VOLTAGE REVERSES AND IMPRESSES A NEGATIVE PO-
TENTIAL UPON THE PLATE OF THE 37 TUBE, THE ELECTRONS WHICH ARE EMITTED BY
THE CATHODE WILL BE REPELLED AND NO "PLATE CURRENT" WILL BE PERMITTED TO
PASS THROUGH THIS TUBE. IN OTHER WORDS, THE 37 TUBE WILL NOW FUNCTION AS
A CONVENTIONAL HALF -WAVE RECTIFIER AND THEREBY FURNISH THE RECEIVER CIR-
CUITS WITH A D.C. "B" SUPPLY. FURTHERMORE, IF THE LIGHTING SUPPLY IS A.C.
!T DOESN'T MATTER IF THE LINE PLUG IS REVERSED IN THE OUTLET OF THE CIR-
CUIT.

THE NEGATIVE "C" BIAS VOLTAGE FOR THIS RECEIVER IS OBTAINED BY

UTILIZING THE VOLTAGE DROP DEVELOPED ACROSS THE FIXED RESISTORS WHICH ARE
CONNECTED BETWEEN THE CATHODES OF THE VARIOUS TUBES AND THE NEGATIVE
SIDE OF THE "B" CIRCUIT. THE SPEAKER, WHICH IS USED WITH THIS RECEIVER,
IS OF THE MAGNETIC TYPE. THE PURPOSE OF THE .006 MED. BYPASS CONDENSER IS
TO REDUCE LINE NOISE.

BY LOOKING AT FIG. 4 AGAIN, YOU WILL NOTICE THAT THE METAL CHASSIS
BASE IS INSULATED FROM ALL OF THE WIRING BY MEANS OF THE.05 MFD. BYPASS
OR INSULATING CONDENSER. THIS IS A VERY COMMON PRACTICE AMONG THE MAN-

UFACTURERS OF UNIVERSAL RECEIVERS AND IS DONE SO AS TO AVOID ANY POSSI-

BILITY OF A SHORT CIRCUIT OR SERIOUS SHOCK WHEN HANDLING THE RECEIVER IN
THE EVENT THAT THE METAL -CHASSIS SHOULD BECOME ACCIDENTALY GROUNDED BE-

CAUSE USUALLY ONE SIDE OF THE LIGHTING CIRCUIT IS GROUNDED AND THE NEG-

ATIVE "B" SUPPLY OF THE RECEIVER IS CONNECTED DIRECTLY TO ONE SIDE OF

OFTHELIGHTINOCIRCUIT.OR THIS REASON, IT IS IMPORTANT WHEN MOUNTING SUCH

PARTS AS THE TUNING CONDENSER, METALLIC CONTAINERS OF ELECTROLYTIC FILTER
CONDENSERS, VOLUME CONTROL ETC. THAT THESE UNITS BE -CAREFULLY INSULATED

FROM THE METAL CHASSIS BASE. BAKELITE SUPPORTS OR FIBER WASHERS CAN BE

USED TO PREVENT MOUNTING SCREWS FROM GROUNDING THESE PARTS TO THE CHASSIS.

WITH THE EXCEPTION OF THOSE FEATURE'S JUST BROUGHT TO YOUR SPECIAL
ATTENTION WITH RESPECT TO FIG.4, THE CIRCUIT IS CONVENTIONAL IN ALLOTHER
DETAILS.

THE APPLICATION OF DUAL RECTIFIER TUBES

THE TYPE -37 TUBE NOT BEING SPECIALLY DESIGNED FOR RECTIFYING PUR-
POSES OFFERS A DISADVANTAGE WHEN USED AS A RECTIFIER IN THAT THE "B" CUR
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RENT, WHICH IT PASSES, IS RATHER LIMITED. THIS DIFFICIENCY CAN,HOWEVER,TO
A CERTAIN EXTENT BE OVERCOME BY USING TWO OF THESE TUBES IN PARALLEL AS
DONE IN THE RECEIVER WHOSE CIRCUIT DIAGRAM IS PRESENTED TO YOU IN Flo.7.

BY STUDYING THIS DIAGRAM,YOU WILL READILY NOTICE THAT THE HEATERS
[F ALL THE TUBES, THE 280 OHM BALLAST RESISTOR AND SWITCH ARE ALL CONNEC
TED IN SERIES WITH THE 110 VOLT LINE.

IN FIG. 8 YOU ARE SHOWN IN DETAIL THE RECTIFYING AND FILTER SYSTEM
FOR THIS SAME CIRCUIT. OBSERVE CLOSELY IN FIG. 8 HOW THE GRID AND PLATE
OF EACH OF THE 37 TUBES ARE INTERCONNECTED AND THAT THE PLATES OF BOTH
THESE TUBES ARE TOGETHER CONNECTED TO THE POSITIVE SIDE OF THE D.CLINE,
THE CATHODES OF THESE SAME TUBES ARE ALSO CONNECTED TOGETHER AND THERE-
FORE TWO TUBES WILL BE CONNECTED IN PARALLEL. THIS MEANS THAT THESE TWO
TUBES TOGETHER WILL BE CAPABLE OF PASSING ABOUT TWICE THE AMOUNT OF "B"
CURRENT OF EITHER ONE OF THE TUBES ALONE.

THE HOOK-UP OF THIS CIRCUIT, HOWEVER, IS STILL SUCH THAT IF THE
RECEIVER IS CONNECTED TO AN A.C. LINE, ONLY HALF-WAVE RECTIFICATION WILL
BE OBTAINED. IN OTHER WORDS, THE PLATES OF BOTH TUBES WILL HAVE THEIR
POTENTIAL ALTERED SIMULTANEOUSLY AND WILL THEREFORE ACT AS ONE IN CON-
TROLLING THE FLOW OF 1I8" CURRENT.

A MT)

11
FA LZ

L39

Tm-
bAF

CHASSIS

ommilmEmmommomM.

vOLumE COH'TROL
10 000 OHMS

DE? .01.36ME.

1014F 35,000
OHMS

101.4F

A .F.1
36.

SlIE4ISOOVC114

vOICEr.'1COIL N
EIELD
COILT 4.000
OHMS,

RECTIFIERS

37

6076120v,..cmacI

260 .

Fl G. 7
A 2eceiver With Dual 2ecbfier- Tubes,
THE FILTER CIRCUIT IS CONVENTIONAL AND OUTPUT FEEDS THE "B"

CIRCUITS OF THE RECEIVER IN THE COSTOMARYMANNEReTHE41000OHM FIELD COIL OF
THE DYNAMIC SPEAKER WHICH IS USED WITH THIS RECEIVER, IS CONNECTED ACROSS
THE FILTER CIRCUIT AS SHOWN IN BOTH FIGS. 7 AND 8. IN FACT, TF.1E CURRENT
DEMAND OF THIS SPEAKER ALONE REQUIRES THE USE OF AN ADDITIONAL RECTIFIER
TUBE.

THE REST OF THE CIRCUITS OF THIS RECEIVER ARE QUITE SIMILAR TO THE
ONE ILLUSTRATED IN FIG. 4, THE METALLIC CHASSIS BASE IN THIS CASE ALSO
BEING INSULATED FRAME THE B- BIDE OF THE CIRCUIT BY THE.OI MFD. FIXED CON
DENSER.

THE TYPE I2Z3 TUBE
As THE UNIVERSAL TYPE OF RECEIVERS INCREASED IN POPULARITY IT



IN SUCH RECEIVERS
WHILE AT THE SAME
A RATHER LOW IM-

PRESSED PLATE VOL
TAGE*

ONE OF THESE
SPECIAL RECTIFIER
TUBES FOR UNIVER-
SAL TYPE RECEIVERS
SOON APPEARED ON

THE MARKET BEARING
THE CODE NUMBER
"I2Z3." THIS TUBE
IS A HALF. -WAVE,

HIGH -VACUUM REC-
TIFIER TUBE OF
THE HEATER --CATH-
ODE TYPE. IT CON-
SISTS OF A HEATER,
CATHODE AND A PLATE

LESSON No.29 PAGE 7

CAME NECESSARY TO DESIGN RECTIFIER TUBES WHICH ARE ESPECIALLY ADAPTED TC
THESE SETS. IN OTHER WORDS, A RECTIFIER TUBE WAS NEEDED WHOSE FILAMENT

OR HEATER DRAWS THE SAME CURRENT AS THE AUTOMOTIVE TUBES GENERALLY USED

SO THAT A SERIES HEATER CIRCUIT WOJLD BE PRACTICAL,

TIME BEING CAPABLE OF PASSING ADEQUATE "E" CURRENTWITH

The
FIG. 8

rectifying and Fia-er System,

ALL ENCLOSED IN AN EVACUATED GLASS BULB FITTED WITH

A STANDARD FOUR -PRONG BASE.

THE SYMBOL FOR THE I2Z3 IS SHOWN YOU IN THE UPPER PORTION OF FIG.9
WHILE THE SOCKET CONNECTIONS FOR THIS SAME TUBE, AS VIEWED FROM BELOW,ARE
PICTURED IN THE LOWER PORTION OF FIG* 9.

THE OPERATING CHARACTERISTICS OF THE 1223 ARE AS "CLLOWS:

HEATER VOLTAGE 111= 12. 6 VOLTS A C OR D C ; HEATER ouRRENT= O.3 AMP ;
MAXIMUM A . C PLATE. VOLTAGE = 250 VOLTS; MAXIMUM D. C OUTPUT CURRENT=60 MA

F 1 G 9
Symbol aridBase 4,-ra/79e-
/flank of the /2 23

THE FACT THAT THE HEATER OF THIS TUBE IS
RATED AT 12.6 VOLTS, REDUCES SOMEWHAT THE HEAT

DISSIPATION REQUIRED OF THE BALLAST RESISTOR

WHICH IS CONNECTED IN SERIES WITH THE HEATERS

OF THE CONVENTIONAL TYPE OF UNIVERSAL RECEIVERS.

THIS MEANS THAT THE RECEIVER WILL NOT BECOME

QUITE SO HOT WHEN IN OPERATION* FURTHERMORE,

SINCE MOST UNIVERSAL RECEIVERS REQUIRE A TOTAL

PLATE CURRENT OF ABOUT 30 TO 40 MA., THE 1223

CAN MEET THIS DEMAND SATISFACTORILY*

APPLICATION OF THE 2Z3

IN FIG. 10 YOU ARE SHOWN THE CIRCUIT DIA

GRAM OF A FOUR -TUBE UNIVERSAL RECEIVER IN WHICH

THE I2Z3 IS USED. THE HEATER OF THE 39, 36, 28,

I2Z3 AND THE 280 OHM BALLAST RESISTORS ARE ALL

CONNECTED IN SERIES WITH THE 110 VOLT CIRCUIT

AND THE PLATE OF THE I2Z3 IS CONNECTED TO ONE

SIDE OF THE LINE fk,THE POSITIVE SIDE OF A D.C.
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SUPPLY IS BEING USED.)

THE CATHODE OF THE 12Z3 IS CONNECTED TO THE FILTER SYSTEM CONSIST-
ING OF THE 15 HENRY CHOKE AND TWO 4 MFD. CONDENSERS. THE OUTPUT OF THIS
FILTER SYSTEM THEN FURNISHES THE "B" SUPPLY TO THE RECEIVER TUBES.

THE 1223 OPERATES IN THE SAME MANNER WHEN SUBJECTED TO AN A.C. OR

D.C. SUPPLY A8 ALREADY EXPLAINED TO YOU EARLIER IN THIS LESSON WITH RE-

SPECT TO THE 37 TUBE WHEN USED AS A RECTIFIER.

THE REST OF THE CIRCUIT IN FIG. 10 IS PRACTICALLY OF STANDARD DE-

SIGN FOR THIS TYPE OF RECEIVER,WITH THE EXCEPTION THAT THE SCREEN GRID
OF THE 36 TUBE IS CONNECTED DIRECTLY TO THE CATHODE OF THE 38 TUBE SO
THAT A POSITIVE POTENTIAL IS OBTAINED FOR THE SCREEN GRID OF THE 36 TUBE
AND WHICH WILL BE EQUAL TO THE GRID BIAS VOLTAGE OF THE TYPE 38 TUBE.AL*
SO NOTICE HOW THE METAL CHASSIS BASE IS INSULATED FROM THE NEGATIVE SIDE
OF THE D.C. LINE CIRCUIT BY THE .1 MFD. FIXED CONDENSER.

THE 25Z5 TUBE

ANOTHER TUBE, WHICH IS BEING EXTENSIVELY USED IN THE LATE MODEL UN
IVERSAL TYPE RECEIVER, IS KNOWN AS THE 25Z5. THIS TUBE IS ESPECIALLY FLEX

NT.
.0 0075 Mf...!

2.5 Ma f3

tva9netic loudspeaker

39

kFd

150

SO,Oc

36 .oz

5 .Fd.

38

4
mfdk

Aktnry

4 P4 fd.

4 Mf.,

.1 M.
CHAMS

15'0 n_

80^

W.

FIG, 10
Four -Tube Universal Receiver- Employing a 1223 kecifier-.

IBLE AS REGARDS THE METHODS IN WHICH IT MAY BE EMPLOYED. FOR INSTANCE, 1T

MAY BE USED AS A SIMPLE HALF -WAVE RECTIFIER, AS A FULL -WAVE RECTIFIER, AS
A VOLTAGE DOUBLER, OR IN SPECIAL SPLIT -CIRCUIT ARRANGEMENTS.

GENERALLY SPEAKING, THE 25Z5 IS PRACTICALLY TWO I2Z3 TUBES CONTAINED
IN A SINGLE GLAS BULB. FOR EXAMPLE, ITS HEATER IS CONSTRUCTED IN THE FORM
OF A DUAL SECTION CONNECTED IN SERIES WITHIN THE TUBE. IN ADDITION, THE
TUBE IS EQUIPPED WITH TWO CATHODES AND TWO PLATES, WHILE THE BASE IS OF
THE STANDARD SIX PRONG TYPE.

THE SYMBOL FOR THE 25Z5 APPEARS IN THE UPPER SECTION OF F14211,WHILE
THE SOCKET CONNECTIONS FOR THIS SAME TUBE AS VIEWED FROM BELOW APPEAR IN

THE LOWER SECTION OF FIG. II.

THE OPERATING CHARACTERISTICS OF THE 25Z5 ARE As.roLLows:

HEATER VOLTAGE=25 VOLTS; HEATER CURRENT=03 AMP; MAXIMUM A.C. VOL
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TAGE PER PLATE =I25 VOLTS; MAXIMUM D.C. OUTPUT CURRENT =100 MA.

NOTICE THAT THE HEATER CURRENT REQUIRE
MENTS OF THIS TUBE ARE THE SAME AS FOR THE
AUTOMOTIVE TYPE TUBES AND THEREFORE, ITS

HEATER CAN BE CONNECTED IN SERIES WITH THE
HEATERS OF THE AUTOMOTIVE TYPE TUBES USED
IN THE VARIOUS STAGES OF THE RECEIVER. FUR
THERMORE, SINCE THE HEATER OF THE 25Z5 WILL
ACCOUNT FOR A 25 VOLT DROP IN THE
CIRCUIT,NOT SO GREAT A DEMAND WILL
PLACED UPON THE BALLAST RESISTOR.

HEATER
BE

IT IS ALSO OF INTEREST TO NOTE THE
TRUE MEANING OF THE CODE EXPRESSION "25Z5"
AS USED WITH THIS TUBE. THE NUMBER 25, FOR
INSTANCE, MEANS THAT THE HEATER VOLTAGE IS
25 VOLTS; THE NUMBER "5" MEANS THAT THE

TUBE HAS FIVE ELEMENTS --A HEATER,TWO CATH-
ODES AND TWO PLATES; THE "Z" CONVEYS THE
MEANING THAT THE TUBE IS A RECTIFIER. THE
CODE OF THE I2Z3 WORKS OUT IN THE SAME WAY --
THE "12" DESIGNATING A HEATER VOLTAGE OF
12 VOLTS (NEGLECTING THE .6); THE "3"
DICATES THAT THREE ELEMENTS ARE USED AND
THE "Z" TELLS US THAT THE TUBE IS A RECtI-
F I ER.

FIG. 1 1
Symbol and Base 4rrangernalt

cf &7e Z5Z

THE CODING OF THE 2A3, 2A5 ETC. CONVEY SIMILIAR MEANINGS, IN WHICH
CASE THE FIRST NUMBER OF THE CODE OR "2" DESIGNATES A HEATER OR FILAMENT
VOLTAGE OF 2 (NEGLECTING THE .5) AND THE NUMBER OF ELEMENTS AS 3 IN THE
2A3 AND 5 AND THE 2A5. THE LETTER "A" CONVEYS THE MEANING THAT THE TUBE

IS TO BE USED AS AN AMPLIFIER. MANY MORE TUBES ARE ALSO CODED ACCORDING TO
THIS METHOD, AS YOU SHALL SOON LEARN.

Now LET US PROCEED WITH THE OPERATION AND APPLICATION OF THE'25Z5.
CONSIDER THE CIRCUIT WHICH IS PRESENTED IN FIG. 12. HERE

THE TWO PLATES OF THE 25Z5 ARE TO
GETHER CONNECTED TO ONE SIDE OF
THE LIGHTING CIRCUIT (THEPOSITIVE
SIDE, IF A D.C. LINE ISAVAILABLE).
THE TWO CATHODES ARE ALSO CONNEC-
TED TOGETHER AND FEED INTO THE
POSITIVE SIDE OF THE FILTERSYSTEM.
THE NEGATIVE SIDE OF THE LINE IS

CONNECTED DIRECTLY TO THENgGATIVE
SIDE OF THE FILTER SYSTEM. IN

OTHER WORDS,THE TWO HALVES OF THE
TUBE ARE CONNECTED IN PARALLEL SO
THAT IN EFFECT,WE HAVE TWO PARA-
LLEL CONNECTED I2Z3 TUBES.

Filter-/
condensers 8 N1 cl,zac't

F la 12

Para//e/ I/ a/f -wave /Cec/f/caZior(
THE TWO HALVES OF THE TUBE WILL NOW WORK AS ONE AND IF CONNECTED TO A

D.C. CIRCUIT, IT WILL ACT LIKE A RESISTANCE OF LOW OHMAGE AND PERMIT THE
DIRECT CURRENT TO PASS FROM THE LINE INTO THE FILTER SYSTEM AND "B" CIR-
CUITS OF THE RECEIVER. IF CONNECTED TO AN A.C. LINE, THE TUBE WILL FUNC-
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TION AS A HALF -WAVE RECTIFIER THE SAME AS THE I2Z3 BUT IS CAPABLE OF PASS-
ING A HIGHER VALUE OF "B" CURRENT.

ANOTHER ARRANGEMENT, WHICH IS SOMETIMES USED IS ILLUSTRATED IN FIG.
13. HERE THE TWO PLATES OF THE 25Z5 ARE TOGETHER CONNECTED TO ONE SIDE
OF 7HE LINE WHILE ONE OF THE CATHODES FEEDS THE FILTER SYSTEM CONSISTING
OF THE CHOKE AND THE TWO FILTER CONDENSERS AS THE OTHER CATHODE AT THE
SAME TIME SUPPLIES THE ENERGIZING CURRENT FOR THE SPEAKER FIELD WHICH IS

CONNECTED BETWEEN IT AND THE NEGATIVE SIDE OF THE CIRCUIT. UPON APPLYING
AN A.C. INPUT, THE TUBE FUNCTIONS AS A HALF -WAVE RECTIFIER AND DUE TO

THE DIVISION OF THE RECTIFIED CURRENT THROUGH THE FILTER SYSTEM AND SPEAK
ER FIELD, THIS ARRANGEMENT CAN BE CLASSIFIED AS A "SPLIT HALF -WAVE" RECT-
IFIER.

APPLYING THE 25Z5 AS A VOLTAGE DOUBLER

Now THE MOST INTERESTING CIRCUIT OF ALL,TO WHICH THE 25Z5 ISADAPYED,
IS PRESENTED TO YOU IN FIG. 14. THE TUBE IN THIS CASE IS KNOWN AS A VOL-

TAGE DOUBLER.

Z5 Z5

110 V.

A.0 -
D c

Choke?

FIG. 13
Tlfe SP/itHal/=wave eectifi'er.

ING CONDENSER CI TO BECOME CHARGED.

AT THIS TIME,AN A.C.VOL
TAGE IS APPLIED ACROSS THE
LEADS X AND Y. WE SHALLASSUME
THAT "X" IS POSITIVE AT ONE
PARTICULAR INSTANT OF THE CY-
CLE, WHILE "Y" AT THESAMETIME
IS NEGATIVE,THEN CONSIDERING
ITS OPERATION PURELY FROM AN

ELECTRONIC STANDPOINT,WE FIND
THAT WITH "Y" BEING NEGATIVE
WITH RESPECT TO "X",ELECTRONS
WILL FLOW FROM CATHODE I TO

PLATE I OF THE 25Z5TUBE CAUS-

IT IS ALSO POSSIBLE FOR CONDENSER CI TO CHARGE THROUGH R AND THE
FILTER CHOKE FROM PLATE I BUT R IS MUCH GREATER THAN THE TUBE DROP AND
THEREFORE THE CONDENSER C2 WILL AT THIS TIME RECEIVE ONLY A SMALL CHARGE
AND ITS POLARITY WILL OPPOSE CI WITH RESPECT TO THE OUTPUT CIRCUIT.

NOW THEN, AS THE LINE POLARITY REVERSES, AND "X" BECOMES NEGATIVE
WITH RESPECT TO "Y", ELECTRONS WILL FLOW INTO THE LOWER PLATE OF C2 AND
OUT OF ITS TOP PLATE,PASSING FROM CATHODE 2 TO PLATE 2 AND THENCE TO LINE
"Y". THIS CHARGING ACTION OF CONDENSER C2 WILL OVERCOME THE OPPOSING
CHARGE BROUGHT ABOUT BY THE ACTION OF CI AS ALREADY MENTIONED. THEREFORE,
SINCE THE CHARGE OF CONDENSERS CI AND C2 WILL NOW BE OPPOSING EACHOTHER
DUE TO THE PRESENCE OF R WHICH CONNECTS THEM TOLAIHER,WE FIND THAT BY RE-
MOVING R FROM THE CIRCUIT, THIS OPPOSING EFFECT WILL BE ELEMINATED AND THE
VOLTAGE AVAILABLE ACROSS THE D.C. OUTPUT TERMINALS WILL BE EQUAL TO THE
SUM OF THE VOLTAGE CHARGE UPON CONDENSERS CI AND C2. FOR INSTANCE, IF THE
EFFECTIVE A.C. LINE VOLTAGE IS 110 VOLTS, THEN CONDENSERS CI AND C2 WILL
EACH BE CHARGED TO'A PEAK VOLTAGE OF ABOUT 155 VOLTS. (THE PEAK VOLTAGE IS
EQUAL TO THE EFFECTIVE VOLTAGE DIVIDED BY THE CONSTANT .707 AS YOU SHALL
LEARN IN A LATER LESSON).

HENCE WITH CONDENSERS CI AND C2 EACH CHARGED TO A POTENTIAL OF 155
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VOLTS, THE COMBINED VOLTAGE ACROSS THEM WILL BE 155+155 OR 310 VOLTS.

IN AN ACTUAL RECEIVER, WHEN R IS REPLACED 8Y A NUMBER OF PLATE AND

SCREEN -GRID CIRCUITS SO THAT LITTLE LEAKAGE EXISTS, WE WILL BE ABLE TO

OBTAIN A D.C. OUTPUT EQUAL TO THE SUM OF THE VOLTAGES DEVELOPED ACROSS
CONDENSERS CI AND C2 DURING BOTH HALVES OF THE LINE'S A.C. CYCLE.

CONDENSERS CI AND C2
TO PROVIDE A SMOOTH D.C.
OUTPUT AND SINCE THE
D.C. VOLTAGE AVAILABLE
IS EQUAL TO SOMEWHERES
NEAR TWICE THE VALUE OF
THE A.C. INPUT VOLTAGE,
THE TUBE IS NOW SAID TO
BE OPERATING AS A "VOL
TAGE*DOUBLER". As THE
LOAD CURRENT INCREASE,
THE VOLTAGE DROP THROUGH
THE TUBE WILL OF COURSE
ALSO INCREASE,WITH THE
RESULT THAT THE D.C. OUT
PUT VOLTAGE WILL BE RE-
DUCED ACCORDINGLY.

AID THE FILTER CHOKE AND THE FILTER CONDENSER

FIG. 14The Vol/age-Doubler nrcalf-

THIS APPLICATION OF THE 25Z5, AS YOU WILL HAVE NOTICED,WILL AFFORD
A HIGH D.C. VOLTAGE FROM AN A.C. LINE WITHOUT THE NEED OF A POWER TRANS-
FORMER. IN "UNIVERSAL" RECEIVERS,THIS IS QUITE AN ADVANTAGE,FOR WHEN OP-

ERATING THE RECEIVER FROM AN A.C. CIRCUIT, PROVISIONS CAN BE MADE THROUGH
A SWITCHING ARRANGEMENT SO THAT THE 25Z5 TUBE WILL AT THIS TIME FUNCTION
AS A VOLTAGE -DOUBLER --THE GREATER D.C. OUTPUT THUS MADE POSSIBLE, PER -

HITTING THE RECEIVER TO BE OPERATED AT GREATER EFFICIENCY.

UNIVERSAL RECEIVER CIRCUIT EMPLOYING THE 25Z5

IN FIG. 15 WE HAVE THE CIRCUIT DIAGRAM OF A FOUR -TUBE RECEIVER US-

ING THE 25Z5 TUBE IN CON-
JUNCTION WITH A 36,39 AND

38. IN ADDITION, PROVISION
IS ALSO MADE FOR OPERATING
THIS RECEIVER BY MEANS OF
BATTERIES.

.002
1.41,

ANT

volume
c:+nkrol

Socket/

Plug

13F I LMT 01-1AF

39
I 36 .0005MF

1 mEG Speaker -----,
A F 1

4 0.4F
flOV.

-
0.c-

1

JA-mr

F16. 15

The Universal Receiver With the 2525.

BY STUDYING THIS CIR
CUIT DIAGRAM, YOU WILL IMMED
IATELY NOTICE THAT THE

HEATER CIRCUITS ARE ALL CON
NECTED IN SERIES WITH THE

LINE AND A BALLAST RESISTOR
OF 155 OHMS. THE 25Z5 I3

BEING USED IN THE SPLIT
HALF -WAVE RECTIFYING ARRAN-
GEMENT WHICH WAS ALREADY DE
SCRIBED TO YOU IN THIS

LESSON. --THAT IS, THE 4000
OHM SPEAKER FIELD ISCONNEC
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TED BETWEEN THE NEGATIVE SIDE OF THE CIRCUIT AND ONE OF THE CATHODES OF

THE 252:5,WHILE THE OTHER CATHODE FEEDS INTO A CONVENTIONAL FILTER CIRCUIT
AND FURNISHES THE "B" SUPPLY FOR THE ENTIRE RECEIVER. THE PURPOSE OF THE
.006 MFD. CONDENSER, WHICH IS CONNECTED ACROSS THE LINE, IS INTENDED TO

BYPASS LINE NOISES. THE REST OF THE CIRCUIT IS CONVENTIONAL FOR THISTYPE
OF RECEIVER. THE GROUND CONNECTIONS IS MADE THROUGH A .01 MFD.FIXED CON-

DENSER AS SHOWN ON THE DIAGRAM.

AN ADDITIONAL FEATURE OF THE CIRCUIT ILLUSTRATED IN FIG. 15 IS

THAT A PLUG AND SOCKET CONNECTION IS ALSO PROVIDED SO THAT THE RECEIVER

MAY BE OPERATED WITH BATTERIES AS WELL. TO DO THIS, IT IS ONLY NECESSARY
TO OONNECT THE BATTERIES TO THE PLUG AS HERE SHOWN --USING A 6 VOLT STOR-
AGE BATTERY FOR THE "A" SUPPLY AND THREE CR FOUR SERIES CONNECTED 45

VOLT "B" BATTERIES FOR THE nen SUPPLY AND TO INSERT THE BATTERY PLUG INTO
ITS SOCKET. FOR BATTERY OPERATION, THE TUBE HEATERS ARE AUTOMATICALLY COQ
NECTED IN PARALLEL.

AS YOU NO DOUBT HAVE NOTICED,NO UNIVERSAL RECEIVERS OF SUPERHETERO-
DYNE DESIGN HAVE BEEN INCLUDED IN THIS LESSON. COMPLETE DETAILS CONCERN-
ING THEM,HOWEVER, IS INCLUDED IN A LATER LESSON DEALING WITH THE MORE

ADVANCED FEATURES PERTAINING TO SUPERHETERODYNES IN GENERAL..

EXAMINATION QUESTIONS
LESSON NL. 29

I. - WHAT DO WE MEAN BY THE EXPRESSION "UNIVERSAL RECEIVER"?

2. - WHAT ADVANTAGES CAN YOU NAME FOR USING AUTCMOSILE TYPE TUBES IN A

UNIVERSAL RECEIVER?

3. - How IS IT POSSIBLE TO USE A HEATER TYPE TRIODE TUBE AS A RECTIFIER?

4. - WHY IS IT IMPORTANT NOT TO REVERSE THE LINE PLUG CONNECTION WHEN OP
ERATING A UNIVERSAL RECEIVER FROM A D.O. LIGHTING SUPPLY?

5. - WHY IS IT ADVISABLE TO INSULATE THE B- SIDE OF A UNIVERSAL RECEIVERS
CIRCUIT FROM THE METAL CHASSIS?

6. - DRAW A CIRCUIT DIAGRAM SHOWING HOW TWO TYPE -37 TUBES MAY BE USED

TOGETHER FOR RECTIFYING PURPOSES IN A UNIVERSAL RECEIVER.

7. - DESCRIBE THE CONSTRUCTICNAL FEATURES OF THE 1223 TUBE.

8. - DESCRIBE THE CONSTRUCTIONAL FEATURES OF THE 25Z5 TUBE.

9. - WHAT ARE THE OPERATING CHARACTERISTICS OF T-IE 25Z5?

10.- DRAW A CIRCUIT DIAGRAM SHOWING HOW A 25Z5 TUBE MAY SUPPLY THE "B"
CURRENT FOR A UNIVERSAL RECEIVER AS WELL ENERGIZING CURRENT FOR THE
FIELD COIL OF A DYNAMIC SPEAKER.



P4aciwal

""'""" RADIO AND TELEVISION

' 6

ESTABLISHED 1905 J. A. ROSE11KRAr1Z,

nnTionAL SCHOOLS
LOS AIIGELES, CALIFORnIA

COPYRIGHT 1939 ST NATIONAL SCHOOLS LOS ANGELES. CALIF

LESSON NO. 30

AUTOMATIC TUNING SYSTEMS
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Up to the present time, your receiver studies have been confined
strictly to sets employing MANUALLY operated tuning systems. Receivers
of such design are tuned by means of rotating a knob, which in turn
swings the dial needle across the scale and rotates the condenser
plates to the proper posi-
tion to bring in the desir-
ed station. In this lesson
you are going to continue
your study of receivers by
learning about the theory,
operation and maintenance
requirements of AUTOMATIC
tuning systems, as used on
receivers featuring "push-
button" tuning, "touch" tun
ing, and other similar
methods.

With the widespread
adoption of automatic tun-
ing by every radio manufac-
turer, and the appeal of
this feature to the public
as a necessary adjunct to
the modern radio receiver,
it is important that the
trained radio technician be
thoroughly familiar with
such tuning systems. There
fore, this lesson has been
prepared to aid you in ap-
plying your present know-
ledge of radio to the main-
tenance work as applied to
these more modern types of
receivers.

An important fact to
be considered relative to
automatic tuning systems is
that they present to the

FIG. I

MODERN RECEIVER, FEATURING AUTOMATIC TUNING
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radio service engineer a unique opportunity for the establishment of
closer customer-contact,since in many instances the original set-up of
selected stations,as well as the maintenance of continued satisfactory
automatic operation, is a function which he alone is technically cap-
able of rendering. This naturally means more work for the serviceman.

CLASSIFICATION OF AUTOMATIC TUNING SYSTEMS

In this lesson you are given a complete descriptive review of
the various methods used to accomplish automatic tuning. Some of these
methods may at first glance appear to be a bewildering complex arrange
ment of parts, but upon closer study of the subject you will find that
the various systems are related, and that it is therefore possible to
classify them, as explained in the following paragraphs.

In general, automatic tuning systems may be divided into the
following three main groups:

1. - Mechanically -operated manual types.
2. - Motor -operated types.
3. - Tuned -circuit substitution types.

The first and third main classifications may be subdivided still
further into the following individual variations: Group 1, consisting

of the rotary (telephone
dial),cash register, and
push-button types; and
Group 3, consisting of
the trimmer condenser
and the iron -core coil
types. Fig. 2 will fur-
ther assist you in ac-
quiring a clearer conceE
tion of the chief classi
fications of automatic
tuning systems.

Aur041477e-TON/A/6-5Y.STEMS

NEENAte/CAELY -OPER-
ATED MANUAL TYPES

ROTARY
(TELEAvadiE

DMZ.)

CA5N
RED STER

TYPE

MOTOR OPERATED TYPES

PC/Sii
BOTTOM
TYPE

TONED CIRCIDT
SUArriruriou TYPES

rtimmER.
coA/DEAlfbe
TYPES

Agonk-oe,
TYPES

FIG. 2
CLASSIFICATION OF AUTOMATIC TUNING SYSTEMS

So far, we have giv
en you a bird's -eye -view
of automatic tuning sys-
tems, so that you will
have somewhat of an idea
of the various types be-
fore we go into a detail
ed study of the. differ-
ent mechanisms and -ar-
rangements. With this
complete picture in mind,
we will now start at the

very beginning and progress through this lesson step by step, covering
the subject of automatic tuning in detail.

Mechanically Operated Manual Types

As briefly covered in the classification outline, this method of
automatic tuning includes all of the devices which permit the variable
gang -tuning condenser to be adjusted directly by mechanical effort of
the person tuning the receiver so as to"bring in" the desired station.

ROTARY OR TELEPHONE DIAL SYSTEMS

The design of this system is such that stations are tuned -in by
applying a procedure similar to dialing a telephone (see Fig.3). This
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type of mechanism was the forerunner of mechanical automatic tuning,

and has found widespread use. In most models of the telephone -dial
system, a pin or lever is attached to the inner end of each of the sta

tion push-button plungers. The series of button -plungers are usually

attached to a dial plate which in turn drives the gang condenser thru
a gear -train so proportioned as to allow almost 360 degrees of dial

plate rotation.

As the plunger corresponding' to
the desired station is depressed
against spring tension, and the dial

plate rotated at the same time,the
indexing. pin rotates with the dial
plate and is arrested in its rotary mo
tion by some form of stop on lock -in
device. At the instant that the stop
becomes effective the tuning condenser
plates will have rotated to the posi-
tion required to tune -in the station,
and designated by the marking on the
push-button in use. The precise posi-
tion at which condenser rotation stops
is adjustable by one of several meth-
ods that allow for setting -up the re-
ceiver to a group of desired stations.

The operating principle of this
tuning system will be made more clear
after you have studied the construc-
tional details of the system illustrat
ed in Fig. 4, together with the follow
ing explanation of this device.

TYPICAL TELEPHONE DIAL ASSEMBLY

CONSTRUCTION AND OPERATION: In the as
sembly shown in Fig. 4, the circular
housing, containing the buttons, is

directly mounted and fastened to the
shaft of the gang tuning condenser.
Consequently, when one of the station -selecting button plungers is

pushed inward,and the disc -shaped housing rotated, the inserted button

crankpin will eventually contact the floating vane, cause a locking ac

tion and prevent further rotation of either the mechanism or tuning

condenser. The receiver will then be tuned to the station for which
the particular button has been pre -adjusted.

INDEXING METHOD: Fig. 4 also illustrates the action of this particu-

lar indexing adjustment. In the upper illustration of Fig. 4 the out-

er ornamental dial plate has been removed for the set-up operations,

and has been replaced by a thin metal disc, held in position by the

knurled face -nut. This disc is a special service tool that has a sin-

gle semi -circular notch cut in its periphery so that by rotating the

disc to any desired position, and locking it in place, any one button

may be moved toward the front while the rest of the buttons are hll

held in place. Thus the button aligned with the notch of the disc

will, under the action of its spring, be moved toward the front suffi-

ciently to allow its serrations (gear -like head) to clear those of the

housing. This particular button assembly may then be rotated one way

or the other so that the button crankpin will be in the correct posi-

tion to jam against the locking vane either sooner or later,and when

the condenser plates are in the position to tune in the desired sta-

tion.

FIG. 3
TELEPHONE TYPE DIAL
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THE STATION STOP: As will be seen in the top and center illustrations
of Fig. 4, the station -stop arrangement consists of a floating vane,
operating between fixed stops. The vane of the stop assembly is so
shaped that the center of the button crankpin will be located on a
line drawn vertically through the center of the dial mechanism when

the crankpin pushes the vane
against either stop. In other
words, the shape of the vane and
its thickness are such that inde-
pendent of the position of the
crankpin, it will be centrally lo
cated when approaching the stop
from either direction.

BUTTPAI CRANK
P/N

nmvne.
TUNED IN

CICICKAN.SE

SNORT CRANK
P/N Stri-rON

CELLULOID
CAP STATION

TAB

81,rron,
C4.4APC

Pm/

Ti4VP:

CLacKWrse

LONG CRANK
P/N BURTON

FIG. 4
TYPICAL TELEPHONE DIAL ASSEMBLY

Note also in the top illus-
tration of Fig. 4 that all of the
button crankpins, except that of
the depressed button, will clear
the floating vane by sliding free
ly over its face, as springs with
in the button assemblies normally
force the button and crankpin out
ward sufficiently to provide this
clearance at all times except
when a button is depressed. This
feature prevents the crankpins of
the unused buttons from dropping
into the locking positions.

In this dial assembly, rota-
tion of the mechanism and condens
er may be either clockwise or
counter -clockwise, as shown in it
lustrations (A) and (B) of Fig.47
Here it will be observed that (A)
illustrates the locking action
when tuning the mechanism clock-
wise, while (B) illustrates the
locking action when rotating the
mechanism counter -clockwise.

It is of special importance
to note in Fig. 4 that each but-
ton represents a different sta-
tion, but that the serrations of

each button assembly permit adjustment through a limited range so that
an absolute point of resonance can be established for the station se-
lected by each button.

MODIFIED TELEPHONE DIAL ASSEMBLY

CONSTRUCTION AND OPERATION: In the dial assembly illustrated in Fig. 5
the various station selecting buttons are locked in slots cut in the
dial disc. This dial disc is locked to the tuning condenser shaft and
is free to rotate as a body with the rotor plates of the condenser.

To tune -in a station, the proper button is pushed inward, and
the entire dial disc is rotated until the stop pin on the inner end of
the depressed button strikes the edge of the floating vane and pre-
vents further rotation. The rotor plates of the tuning condenser will
of course move with the dial disc, and will come to rest at the posi-
tion required to tune -in the desired station. Springs within each of
the button assemblies prevent all stop pins, except the one of the de-
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pressed button, from striking against the floating vane. The vane fur

nishes the locking action for either direction of dial rotation, the
same as in the system previously described.

STATION BUTTON ADJUSTMENT: Upon referring to Fig. 5, you will observe
that the length of the annular slot occupied by each button is such
that considerable leeway for adjustment is possible tc allow for cor-
rect location of the button.

The selection and exact position of the button will depend upon
the position of the gang condenser plates at which the desired station
is received, and the button posi-
tion is adjusted in the slot to a
corresponding point. In other words,
to make an adjustment it is simply
necessary to tune the receiver to
the desired station by means of the
regular tuning knob.

The dial disc will rotate dur
ing this procedure because of the
cord drive, and will come to rest
when the set has been tuned to reso
nance with the desired station. Hav
ing located this point, loosen the
locking nut of the station -select-
ing button which is nearest the
vane at this particular instant,and
slide this button assembly one way
or the other in its slot until its
pin jams against the vane. Tighten
the locking nut of the button. This
button is now so located that it
can be used to tune -in the same de-
sired station at any future time.

CASH REGISTER ACTION

In this type of mechanical
tuning system, a straight-line down
ward motion of a key or button, par
allel to the tuning panel, rotates
the gang tuning condenser by means
of cams or levers whose positions
are pre-set for the desired station.
This action is similar to the mani-
pulation of the keys of a typewrit-
er or cash -register. That is, the
action is similar to a keyboard,
whereby the motion is made by press
ing downward on the station buttons.

FIG. 5
MODIFIED TELEPHONE DIAL

This type of tuning system, shown in Fig. 6, consists of a se-
ries of "heart -shaped" cams stacked on a shaft attached directly to

the gang condenser. These cams are individually adjustable since they

can be unlocked from the drive -shaft by a tapered expansion sleeve
which is controlled by the locking screw shown in the illustrations.

The tuning levers move through a distance of approximately

lu inch, and in so doing, turn the cams and the condenser shaft to

which they are locked. The stopping point of the lever, cam and con-

denser is the condenser position at which the desired station will be

tuned-in.
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ASSEMBLY
FRAME

TUN/v4
LEVER

eurroil
/A/ NORMAL
P05/r/ON

81/;r0A/PERREBTO

yeAtr-5h4,249
CAM

ZOCA7AXG
-SCREW

4-6,4.5-57s

FIG. 6
"CASH REGISTER" TUNING ASSEMBLY

As the slope of the
cam's contour varies, the
position of the cam on the
condenser shaft determines
how far the condenser shaft
will be rotated when the
corresponding station -se-
lecting button is depressed.

STATION SET UP: To set up
this arrangement for cer-
tain stations, the locking
screw at the end of the
shaft is loosened, and the
station -selecting button
depressed to the end of its
travel, and while holding
it down, the station is tun
ed.-in accurately by hand.

This operation is re-
peated for each of the de-
sired stations by using the
separate levers. The lock-
ing screw is tightened af-
ter this operation.

cONDEWER
INAPT,

57"AWR
p4ArEll

4740E I!

SLIDE BAR

By referring to the
diagrammatic illustration
in the lower section of
Fig. 6, you will observe
that when a downward force
is exerted upon the button
of the tuning lever, the in
ner (right) end of this lev
er will move upward, strik-
ing against the heart -shap-
ed cam.

If this cam has occu-
pied the position as indi-
cated by the solid line in
this drawing, the upward
force of the tuning lever
will cause it to turn in a
counter -clockwise direction
until this end of the lever
reaches its limit of travel,
at which time it will be
contacting the"low side" of
the cam. The condenser
shaft and plates will ro-
tate with the cam.

Each lever actuates an
individual cam and thereby
controls the setting for
one station. Spring action
returns the lever to its
normal position as soon as
the button is released.

earoR,,,LArer

crap
BARS

AID2riflASZE

PLUNGER
SHOE

I It

FR-i,+7E

SrA770A/-SKLECT/N6
aarroN /A/ NORMAL
Parma&

,,

Barmy RETURN
5FWM./a

FIG. 7
MECHANICAL PUSH-BUTTON DIAL ASSEMBLY
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PUSH-BUTTON ACTION

An end view of a typical mechanically -operated push-button tun-
ing assembly is shown in Fig. 7. In this system the gang condenser
and the push-button plunger mechanisms are assembled as one unit. Con

sequently, when the station button in Fig. 7 is depressed, and its

plunger shoe comes in contact with the stop bar that is fastened to
the drive -shaft of the rotor plates., the gang condenser will be ro-
tated accordingly, until the button has completed its inward travel,
at which time rotation will stop, and the desired station will be
tuned -in.

STATION STOP: The station stcp consists of two
to and also fastened to the shaft of the gang
bars is placed on each side of the rotor shaft.
button in Fig. 7 is depressed and its plunger
with one of these bars, the gang condenser will be rotated, until each
of the stop bars strikes an extremity of the plunger shoe. Rotation
will then stop and the station will be tuned-in.

bars running parallel
condenser. One of the
Thus when the station
shoe comes in contact

The reason for two stop bars is to enable the condenser to be ro
tated to the desired station position regardless of the rotor -plate
position before the desired button plunger is depressed. This is more
fully illustrated in the three views appearing in Fig. 8.

D/RECT/OA/ OF
CONDENSER ROTArioN 11

I

I I

I I

I

COUNTER -CLOCK WISE e0TAT/Ol/
A5 BUTTON is DEPRESSED

D/RECT/ON OF
CONDENSER Ror,47voN

CLOCKW/SE ROTATION
AS BUTT-Olt/5 DEPRESSED

57 -OP Pos/r/oN-
CONDN5ER Ar Posiriav
FOR RECEPTION OE
DES/RED STAnou

BUTTON DEPRESSED
TO ENO .OF TRAVEL

n

I

'

FIG. 8
POSITION OF BUTTON PLUNGERS FOR EITHER DIRECTION OF ROTATION

Upon close inspection of the various views presented in Figs. 7
and 8, you will observe that Fig. 7 shows a station -selecting button
in its normal position, while (A) of Fig. 8 shows a button that has
been depressed to a point before reaching its end of travel. You will
further observe at (A) of Fig. 8, that as the button is depressed, its
plunger shoe will first come in contact with the upper condenser stop,

rotating the condenser in a counter -clockwise direction until both

plunger shoe tips are flush against both condenser stops, as shown at

(C) of Fig. 8.

Drags (B) and (C) of Fig. 8 show the mechanical action when

the rotor plates must be turned in a clockwise direction to reach the

position foi le desired station. You will note at (B) that when such

is the case, the lower plunger shoe tip will first strike the lower

stop bar and force the condenser plates to turn in a clockwise direc-

tion until the stop position (C) is reached.
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STATION SET-UP: To set up this arrangement for automatic tuning, the
station is accurately tuned -in manually, in the conventional manner.
Then a station -selecting button now is loosened by unscrewing it a few
turns. The button is then pushed inward to the end of its travel, and
the button knob re -
tightened. Depress-
ing this button here
after will always
bring in the same
station.

As a precaution
to prevent the gang
condenser from mov-
ing slightly during
this operation, one
hand should be held
on the manual sta-
tion control knob.
Otherwise, when the
button shoe comes in
contact with the con
denser stop bar, the
force of the contact
might slightly ro-
tate the gang condenser off
This operation is repeated at
for each of the desired stations.

r

m m5,14m. 4 ;

FIG. 9
TYPICAL MOTOR ASSEMBLY

the position of the pre -tuned station.
each of the station -selecting buttons

Altogether, there are four or more buttons, which allows a corre
sponding number of stations to be tuned -in by this method.

The Motor -operated System

In this system of automatic tuning, the variable gang tuning con
denser is rotated to a position corresponding to a desired station tun
ing point by means of a small electric motor. This tuning system,whicH
was the first to be introduced, usually includes an electric motor, a
station selector switch or group of selector buttons, and a selecting
commutator or other device for stopping the motor at the desired point.
Figs. 9 and 10 show cutaway views of typical motor assemblies.

FIG. 10

THE ASSEMBLED MOTOR

part of a jack
are energized,

A typical four -station motor -tuned
system is illustrated pictorially in Fig.11,
and its corresponding schematic wiring dia-
gram is shown in Fig. 12. The following
description of this system, together with a
careful study of Figs.l1 and 12, will serve
to familiarize you with motor -tuned opera-
tion.

The induction type tuning -motor
drives the variable gang condenser through
a train of gears to which the motor is
mechanically coupled by a quick -acting
clutch. When the motor is not energized
the armature is positioned slightly out -
of -center of the motor's magnetic field.
It is held in this position by a flat phos-
phor -bronze spring which also acts as a

spring switch assembly. When the windings of the motor
magnetic action draws the rotor into the center of the
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motor's magnetic field, closing the separated parts of the clutch and
actuating the jack spring switch.

The clutch performs a dual function in that it relieves the con-
denser driving system of the load of the motor during manual tuning
and also allows the motor to coast to a stop, thereby permitting in-
stant stopping of the gang condenser when the selecting commutator
opens the motor circuit.

The selecting commutator is directly coupled to an extension of
the variable condenser shaft by means of a universal coupling. In the

case illustrated it consists of a series of metal discs, electrically
connected to the shaft and driven by means of cupped friction washers.

INDEXING PIN USED RI SETTING
DISC FOR DESIRED STATION

UNIVERSAL
COUPLING

INSULATED
WMW

PERIPHM

MOTOR ACTUATED
CLUTCH

MWPFLYWWWMPOWERTRAWMAER

SHADED POLL INDUCTION MOTOR

AFC f MUTING CONTACTS

STATION SELECTOR SWITCH

FIG. II

MOTOR -DRIVEN STATION -SELECTING SYSTEM

A short insulated section or insert is placed in the periphery
of each disc and serves to open the circuit when the disc has rotated
to such a point where a contacting finger rests upon the insulation.

These individual discs may be rotated with respect to their common
drive -shaft so as to allow them to be set to positians corresponding
to the desired station tuning points, as explained later.

SELECTING THE DESIRED STATION

Selection of the desired station is accomplished by depressing
one of the station -selector buttons. A single -circuit switch is actuat
ed by each button, and each of these switches is wired in series with
one of the contactor fingers which bear upon one of the station select
ing commutator discs. Since the push-button plungers engage a common
latch bar, one circuit will be held closed until released by depress-
ing another button.

As will be observed in Fig. 12, the control circuit for any one
station is completed through one of the commutator discs and its re-
spective push-button switch, the motor, reversing switch and the motor
supply winding on the power transformer -- a ground return wiring sys-
tem is used. Thus when a station -selector button is. pressed, the

motor will continue to operate until the insulation insert of the
working station -selecting disc comes under the contactor -finger and
thereby opens the circuit at the correct station tuning point. In the
particular system shown in the illustration, a jack spring switch on
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MAMNSELEMR----
COMIEUEATIONDISCS

SPLIT PHASE INDUCTION MOTOR
SHUNT CONNECTED SHADING COILS

GANG TUNING CONDENSER

WITORSUPPOWPONON
POKRIRAWNIAER

FIG. 12

SCHEMATIC DIAGRAM OF MOTOR -TUNED SYSTEM

the motor clutch silences the audio system of the receiver during the
tuning process.

REVERSING THE MOTOR

Since the single -circuit discs cannot select the direction of mo
tor rotation, a motor -reversing switch is attached to the commutator
shaft. This switch serves to reverse the motor in the event that the
desired station tuning point has not been attained before the gang con
denser has reached its limit of travel in any one direction.

STATION ADJUSTMENT

In all motor -driven automatic tuning systems, each push-button
is respectively wired to an adjustable station -selector disc, directly
coupled to the variable condenser tuning gang. Pressing any of the
buttons starts the motor, which in turn engages the tuning drive gear,
and slowly rotates the gang condenser. The motor will continue to op-
erate until the insulated segment of the station -selector disc inter-
rupts the motor circuit.

When adjusting the system, any four statiommay be chosen. To
make an adjustment for one button -- for example, in Fig. 12 -- insert
the indexing pin (a service tool) in the bracket hole above station -
selector disc #1 as shown in Fig. 11, and push it all the way down to
contact the edge of the disc. Tune the receiver very carefully by
means of the regular manual (hand -operated) tuning control until you
feel the pin drop into the notch of disc #1, and continue turning the
hand -operated tuning knob until the dial station -pointer indicates the
desired station. Remove the indexing pin -- push-button #1 is now set
for electric tuning. The remaining three buttons are set in an identi
cal fashion.

It is important to note that the frictional contact between the
station -selector discs and the shaft permits the necessary "slippage"
for setting the discs for the various stations in the manner just de-
scribed. However, the frictional contact offers sufficient "grip" to
prevent slippage of the discs on this shaft while tuning normally.
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lector switch. The transfer may be
either automatically by the
selector switch or by a sepa-
rate change -over switch. In
Fig. 13 are shown front panel
views of the more common
change -over methods.

At (A) of Fig. 13 you
are shown a method where the
change -over from manual to
automatic tuning or vice-ver
sa is accomplished by turning
a knob to the required posi-
tion. Some receivers use an
arrangement similar to that
shown at (B) of Fig.13, where
a single switch may be turned
to any one of three positions,
offering shortwave reception
and broadcast reception by
means of manual tuning, and
also broadcast reception by
means of automatic tuning.
A still different method ap-
pears at (C) of Fig.13, where
the change -over switch is

shown in the form of a push-
button, and is incorporated

AUDIO SILENCING DURING THE AUTOMATIC TUNING CYCLE

While several variations of this basic system exist, provision
is made in practically all of the motor -tuned systems for silencing or

muting the audio system of the receiver during the time -interval re-
quired by the tuning mechanism to move the gang condenser from one sta

tion selection to another. This is necessary to prevent a bedlam of

annoying sounds being emitted by the loudspeaker while tuning through
the various broadcast channels until the desired station is obtained.

The following methods are used to accomplish audio silencing during
the automatic tuning cycle.

1. - Short-circuiting the moving coil of the dynamic speaker of the
output transformer primary.

2. - Short-circuiting to ground the output of the audio section of the

diode detector.

3. - Grounding to the chassis frame an audio grid.

4 Biasing an audio tube to the cut-off point by applying an exces-

sive negative bias.

5. - Applying a high negative bias to the r -f, converter,or i-f ampli-
fier tubes so as to reduce the receiver sensitivity.

Tuned -Circuit Substitution Systems

The principle of these systems is to substitute pre-set tuned
circuits for the usual tuning circuits with which the ganged variable
condenser is used. For automatic tuning, control is shifted from the

gang condenser to pre-set trimmer condensers (or iron -core tuned

coils), mounted adjacent to the switch terminals of a push-button se -
accomplished in a variety of ways,

MANUAL. AUT.

SEPARATE

SW BC AL/7:

SELECTOR 5wtrcH
CHAA/6E -0 VER 5W/TCH cm4A/65-ovER,

57;4770N- 5ELE4-7-hvG
gurroNs

CHANGE -OVER
BUTTON

FIG. 13

TYPICAL CHANGE -OVER METHODS
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in the same escutcheon (decorative plate) as the station -selecting
buttons that are used for automatic tuning.

One outstanding advantage of this type of automatic tuning sys-
tem is its instantaneous action. That is, response to a desired sta-
tion occurs immediately upon depressing the station button, and hardly
any physical effort is required on the part of the owner when depress-
ing the various buttons.

CONDENSER -TUNED SYSTEM

A typical condenser -substitution system is illustrated pictorial
ly in Fig. 14, while a basic schematic wiring diagram of such a system
is shown in Fig. 15. A sectional view of a typical station -selector
switch, as used in this system, is shown in Fig. 16.

Change -Over

Switch

TOM
0651140

OSOLLATORMulTiRwM

INPUT CIRCUIT
TRIMMERS

GROUNDED
TO FRAME

FIG. 14

TYPICAL CONDENSER -SUBSTITUTION TUNING SYSTEM

CIRCUIT DETAILS: The circuit illustrated in Fig. 15 is designed for
use in a straight broadcast receiver, and the change -over from manual
to automatic tuning is accomplished by special switch contacts built
into and as a part of the main push-button selector switch. Such an
arrangement corresponds to the escutcheon lay -out shown at (C) of
Fig. 13. However, in some receivers the change -over is handled by a
separate switch, as shown in Fig. 14 and illustrations (A) and (B) of
Fig.' 13.

By further referring to Fig. 14, you will observe that the upper
bank of trimmer condensers serves to tune the oscillator grid circuits
while the lower bank of condensers is used to tune the first detector
circuit of a superheterodyne receiver. This particular circuit illus-
trates ground -side switching, with the high potential side of the tftm
mer condensers wired in parallel.

OPERATION OF TUNED -CIRCUIT SUBSTITUTION SYSTEMS: By referring to the
circuit diagram of Fig. 15, you will observe that when the change -over
switch is closed in position #2, in both the detector -grid and oscil-
lator -grid circuits, the two sections of the gang variable tuning con-
denser are shunted across their respective coils, and when such a con-



LESSON NO. 30 PAGE 13

nection exists, they will operate in a conventional manner. But when
the change -over switch is closed in position #1 in both circuits, the
two sections of the gang condenser are disconnected from the tuning
circuits, and in their place will be connected two of the small trim-
mer condensers, depending upon which station -selecting button is de-
pressed.

When such a connection has .been established, reception will be
limited to the one station for which these condensers have been pre -ad
justed. To receive a different station, a different station -selecting
button must be depressed.

Due to the dual gang connection of the station -selector switch
circuits, simultaneous connection is made for both the first detector
and oscillator tuning circuits when only one selecting button is de-
pressed. Althnugh not shown in the diagram of Fig. 15, for the sake
of simplicity, provisions are made whereby when transferring from one
button selecting circuit to another, the preceding set of dual switch
points are automatically opened by action of the selector button
switch which is depressed last.

The adjustment and alignment of the trimmer condensers for auto-
matic station selection, will be restricted to stations whose frequen-
cies are within the tuning range of the particular set of trimmer con-
densers. For instance, if in Fig. 15 button #1 is depressed, only sta
tions operating at some frequency between 1500 and 860 kc can be tuned
in by adjustment of these trimmers. Similarly, when button #2 is de-
pressed, the frequency of the desired station must be within the fre-
quency range of that set of trimmer condensers, namely, between 1430
and 800 kc. This is because of the limited capacity coverage of com-

FREQ. RANGE
/, /100- 860 gc.

2, /4-30- 800
3 /200 - 700

900 - 530 ,'

4\ /x3 2 ro,

ANT.

144e/e9BLE CHANGE -OVER

sr,4770N-5ELEC77A/6 BOTTOA /3' 7-UN/NG COAIDEN5Et

CHAVGE-OVER P05/770A/5
/41/7-041,4r/C

2, Al4NUAL.

05C
GRID

F I G. 15

CIRCUIT DIAGRAM OF TYPICAL CONDENSER -SUBSTITUTION SYSTEM
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pression-type trimmer condensers, as explained in the following para-
graphs and illustrated in Figs. 17 and 18.

TRIMMER CONDENSER FACTORS: By referring to the frequency ranges desia
nated in Fig. 15 you will observe that the different trimmer condenser

sets do not have the
same frequency cover-
age. For instance,
trimmer condenser sec
tion #1 will tune
from 1500 to 860 kc,
and section #2 from
1430 to 800 kc, etc.

FIG. 16

SECTIONAL VIEW OF TYPICAL PUSH-BUTTON SWITCH ASSEMBLY

The reason for
this is that the capa
city rating of these
condensers is differ-
ent. Due to the meth
od of constructing
compression -type con-
densers, shown pic-

torially in Fig. 17, their capacity and consequently their frequency
coverage, could never be as great, from minimum to maximum, as that of
a variable condenser. So in order to properly cover the broadcast
band, some of the trimmer condensers are supplied with three plates
and others with as many as seven plates.

It is obvious that a condenser containing seven plates, while be
ing capable of equaling the maximum capacity requirements of the gang
variable tuning condenser, would not be able to have a similar minimum
capacity value. This is because the small compression -type condenser
plates cannot, from a practical standpoint, be opened sufficiently to
secure such an effect. In other words, a
three -plate trimmer condenser's minimum capa-
city might be approximately 15 mmf while its
maximum capacity might be approximately 90
mmf. On the other hand, a five -plate trimmer
condenser might have a capacity range from
approximately 50 to 225 mmf,and a seven -plate
condenser from 210 to 400 mmf.

By referring to the capacity and fre-
quency chart shown in Fig. 18, you will clear
ly understand the relation between these fre-
quency coverages and the different sizes of
compression -type trimmer condensers, where
the number of plates governs the condenser's
minimum capacity.

STATION ADJUSTMENT: As is true in all receiv
ers of the superheterodyne type, the adjust-
ment and alignment of the oscillator tuning
circuit must be made first, followed by brina
ing the first detector coil circuit into the
proper resonance relation. Similarly, in ad-
justing all such receivers having automatic tuning features, employing
tuned circuit substitution methods, the oscillator adjustment must be
made first, followed by adjustment of the first detector circuit.

17

TRIMMER CONDENSER SETTINGS
F I G.

With these facts in mind the procedure for pre -selecting a given
station is as follows:
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Place the change -over switch to the position for automatic tun-
ing and press the station -selector button which controls the particu-

lar trimmer condenser group that covers the frequency range in which

the desired station is obtained; follow this by adjusting the trimmer

condenser of the first detector circuit until the station "comes

through" clearly.

Instead of using the station signal for this purpose, it is

also permissible to tune -in the signal of a test oscillator which has

been adjusted to generate a frequency identical to that of the desired

station.

DISADVANTAGES OF TRIMMER
CONDENSERS

While the trimmer type
condenser is the simplest
and least expensive for this
purpose, it also has its
disadvantages, in that all
compression -type condensers
are far from being "drift
proof." Although condensers
of this type are "heat cy-
cled" to prevent extensive
expansion of the condenser
plates, difficulty is still
encountered with oscillator
circuit "drift."

NUMBER
OF

PLATES

AVERAGE
CAPACITY

RANGE

APPROX.
FREQUENCY
COVERAGE

2 4 TO 50 MMF 1700 TO 1200 KC

3 15 TO 90 MMF 1500 TO 860 KC

5 50 TO 225 MMF 1200 TO 800 KC

7 210 TO 400 MMF 900 TO 530 KC

F. 18
CAPACITY AND FREQUENCY RANGES OF AVERAGE

TRIMMER CONDENSERS

The term "heat cycled" means that the condenser plates have been
subjected to an intense heat, generally in a hot oven, which treatment
helps to prevent future expansion of the plates.

By "frequency drift," or simply "drift," is meant that the fre-

quency to which the circuit has been adjusted varies or changes of
its own accord and in this way wavers toward either side of absolute

resonance. This condition naturally upsets tuning andcauses the sounds
as reproduced by the speaker to be somewhat fuzzy or harsh in nature.

This difficulty is not so bothersome in the antenna or detector
circuits, but it is quite troublesome in the oscillator circuit. There
fore, to overcome this condition that was encountered in the earlier

sets of this type -- and even today in some of the less expensive re-
ceivers -- an oscillator coil with an iron core was developed for tun-

ing. This arrangement is explained in the following paragraphs.

PERMEABILITY -TUNED OSCILLATOR CIRCUITS

In Fig. 19 is shown a circuit diagram of a typical receiver us-
ing compression -type trimmer condensers to automatically tune the an-

tenna or first detector coil circuit, while the oscillator section is

individually tuned to a corresponding relation by means of permeabili-

ty -trimmed oscillator coils. A separate coil is used for each station

selected.

CIRCUIT DETAILS: Upon close examination of the circuit diagram in
Fig. 19, you will observe that in this arrangement the receiver's regu
lar antenna coil remains in the circuit at all times. When automatic

tuning is employed, one of the trimmer condensers is connected across
this coil's secondary; the main variable tuning condenser being discon
nected from the coil circuit by the change -over switch.
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You will further observe in this diagram that when automatic tun
ing is employed, the regular oscillator coil is entirely disconnected
from the circuit, and one of the individually tuned iron -core coils is
substituted for it, depending upon which station -selecting button is
depressed at the time. The gang variable condenser is also disconnect
ed from the main circuit during this time.

Also notice in Fig. 19 that there is a separate oscillator coil
for each station selecting button. These coils are trimmed by perme-
ability action, accomplished in the following manner.

Inserted inside of each coil is a movable portion of Polyiron, a
change in the position of which will vary the inductance of the coil,
and consequently the frequency characteristic of the coil.

OSCILLATOR COIL ALIGNMENT FACTORS: The stability afforded by the Poly
iron (iron-core) method of alignment of the oscillator section,as
compared with the usual compression -type of trimmer condenser, makes
this system invaluable where oscillator frequency drift is a critical
factor.

As in the compression -type trimmer condenser,the frequency range
of iron -core oscillator coils is limited. For this reason, it is im-
portant that the coil with the right inductance be selected, when ad-
justing these coils for any particular pre -selected stations. General
ly, thi's can be ascertained by observing the number of turns wound on
the different coils. It will be found that some of the coils contained
in the assembly will have more turns than others. Naturally, the more
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FIG. 20
AUTOMATIC TUNING SYSTEM WITH IRON -CORE COILS THROUGHOUT

turns of wire on the coil form, the lower will be the maximum frequen
cy setting, while at the same time such a coil will not have the neces
sary minimum value for stations operating in the higher frequency
range. These coils are therefore generally assembled according to

their proportionate range.

The proper procedure by which to align this system is to first
place the change -over switch in the automatic tuning position, and
then to adjust the iron -core of the oscillator coil by means of the
screw provided,until the desired station is tuned in. This done,bring
the antenna or first detector coil circuit into its proper resonance
relation by adjusting the set screw of the corresponding trimmer con-
denser circuit.

GANGED IRON -CORE COIL SYSTEM

Recent developments with permeability trimmed (iron -core) coils

in place of trimmer condensers, have resulted in such a coil for the
antenna or first detector circuit, as well as for the oscillator sec-
tion. In Fig. 20 is shown such a circuit arrangement, and in Fig. 21
a two -gang coil and push-button switch assembly.

The particular switch assembly shown in Fig. 21 provides for
automatic selection of four broadcast stations, change -over from broad
cast reception to shortwave reception, two positions for tone control,
and an a -c line switch for turning the receiver on and off. However,

in this lesson we are not concerned with automatic tuning features as
applied to all -wave receivers, nor with tone controls as designated in
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Fig. 21. Both of these items are thoroughly explained in later lessons
devoted to these subjects.

CIRCUIT AND ALIGNMENT DETAILS: Unlike the condenser and combination
condenser -oscillator coil arrangement, where separate adjustment of
the antenna and the oscillator circuits is necessary, here only one ad
justment is required for each station selected.

FIG. 21
Two -GANG COIL AND PUSH-BUTTON SWITCH ASSEMBLY

Upon close examination of Fig. 21, you will observe that the
first detector and oscillator windings are both wound on the same coil
form. The oscillator winding is placed on the end of the form nearest
the front of the assembly, and the first detector winding on the oppo-
site end. Adjustment of both coils for any one station is made simul-
taneously by varying the position of the iron -core which is inserted
inside the coil form. To make this possible, the design of the coils
must of course be such that the correct frequency -difference be sup-
plied by the various coil combinations to produce the required inter-
mediate frequency.

To allow for any discrepancies that might result in these dual
coil sections, and to secure perfect "tracking" or alignment of the de
tector and oscillator coil circuits, as well as to increase the tuning
ratio, fixed mica condensers of .0008 mf capacity are shunted across
each coil. In some receivers one or both of these condensers are ad-
justable. In either case, the tolerance must be within 3% minus or
plus, or less.

TUNED -CIRCUIT METHOD FOR RECEIVERS EMPLOYING 3 -GANG VARIABLE TUNING CONDENSERS

All of our explanations which have thus far been presented, rela
tive to the tuned -circuit substitution methods for automatic tuning,
have applied only to those superheterodyne receivers which use a two-
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gang variable tuning condenser, which is more generally the case where
this method is employed. Your next step is to learn how this principle

is applied to the larger receivers in which a three -gang tuning con-
denser is employed.

In receivers employing a 3 -gang variable tuning condenser, and
consisting of an r -f stage ahead of the first detector, the usual prat

tice is to bypass the first r -f stage and to connect the antenna and
the automatic tuning circuit directly to the first detector and oscil-

lator stage. In this way the r -f stage is eliminated while the auto-
matic push-button tuning system is in operation, although being 100%
effective for manual tuning. The chief reason for resorting to this

practice is that automatic tuning features in all three tuned stages
would be expensive and would also necessitate considerable work and

skill in aligning and balancing in order to get so many substitution
tuned circuits to work together correctly.

In Fig. 22 is shown a typical trimmed condenser circuit diagram
for sets employing an r -f pre -selector stage and a 3 -gang variable tun

ing condenser. Here you will observe that when the change -over switch
is in position #l,the antenna is connected to the primary of the first

detector stage coil through the .0005 mf coupling condenser. In this

way the r -f stage is
not used when automa-
tic tuning is employ-
ed, thus simplifying
the procedure.

When manual tun-
ing is employed, the
change -over switch in
Fig. 22 is closed to
position #2, which dis
connects the automat-
ic tuning system from
the circuit, connects
the oscillator and
first detector sec-
tions of the variable
gang condenser intc
circuit, and also con-
nects the antenna di-
rectly to the primary
winding of the antenna
stage coil.

PERMEABILITY TUNING

Due to the suc-
cess of iron -core tun-
ed coils in automatic tuning circuits of the type just described, con-

siderable effort has been expended by receiver engineers to adapt

these coils to circuits whereby the tuning could be varied from one
end of the broadcast band to the other,the same as accomplished by the

variable condenser. The idea was to eliminate the variable tuning con
denser from the circuit entirely, and to use in its place a ganged

group of variable iron -core tuning coils whose tuning range extends
throughout the broadcast band. This is known as continuous permeabili-

ty tuning, and a circuit illustrating this feature is presented in

Fig. 23.

Upon inspection of the circuit diagram in Fig. 23 you will ob-

serve that two such coils are used,one for the antenna -detector circuit
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and one for the oscillator circuit. You will further notice that no
main variable tuning condenser gang is employed. However, two trimmer
condensers are connected across each coil to properly align it. Fixed
condensers of .00003 mf value are also shunted across each of these
coils to increase the tuning ratio.

Continuous variable tuning of these coils through the standard
broadcast band is accomplished by moving the iron -core material in or
out of the coil forms. In this particular circuit, an electron -coupled
oscillator is employed; this is shown in the diagram by use of the
shunt coil. When the iron -core material is moved in or out of the os-
cillator tuning coil form the inductance, and consequently the frequen
cy coverage of this coil, will change accordingly. Since this coil is

connected in parallel with
the shunt coil, through

AA/7 DET- 054. rasE the coupling coil, the fre
quency characteristic of

740/-7c; the shunt coil is altered.
By properly designing
these coils,they were made

band correspondingly, the
to tune through the wave

same as a conventional coil
and variable condenser.
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connected in a combination
series and parallel ar-
rangement with the detec-
tor section input. There-
fore, by altering the posi

CONTINUOUSLY -VARIABLE PERMEABILITY -TUNING CIRCUIT tion of the iron core with
in this tuning coil, the

variation in inductance of this coil will be reflected upon the grid
coil circuit and will thereby control the frequency characteristic of
this circuit, the same as is the case in the oscillator section.

It was also found that these tuning adjustments could be success
fully ganged together the same as in a gang variable tuning condenser.
This is shown by the dotted lines in Fig. 23.

FIG. 23

AUTOMATIC PERMEABILITY TUNING

In Fig. 24 is shown a bird's -eye -view of this tuning assembly.
Here it will be observed that rotation of the manual tuning knob will
cause the two iron cores to move, through a train of gears and levers,
in and out of their respective coil forms simultaneously. Notice es-
pecially that one set of tuning coils is employed for the reception of
all stations, and not a separate set of coils for each station as was
the case in the previously described push-button tuning systems using
iron -core coils.

It is only natural that the next step in the development of cir-
cuits employing this system would be to adapt them for automatic push-
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button tuning. This is accomplished by fastening the iron -core ma-
terial of each coil to a common plunger bar, which is in turn made
adjustable to certain pre-set station positions. The method of accom-
plishing this is also clearly shown in Fig. 24, and in the end -view
in Fig. 25.

As will be observed in Fig. 24, five adjustable cams are assem-
bled on the main control shaft -- one for each of the station select-
ing push buttons. An arm is fastened to each button lever; the latter
will come in contact with the flat side of one of the cam -ends when
the button is depressed. The cam will thereby be rotated to a verti-
cal position, and its motion stops when the opposite cam -end falls
flush against the corresponding side of the button lever arm as shown
by the solid line in Fig. 25.

Since the cam is locked to the shaft, rotation of the cam will
simultaneously rotate the gear mounted on the end of the common shaft.
This will in turn move either forward or backward, the rack plunger
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arm that is directly fastened to the plunger bar controlling the move-
ment of the iron -core material. The frequency response of the coils
is thereby varied.

STATION BUTTON ADJUSTMENT: To adjust a station -selecting button for a
desired station,first tune -in manually the particular station desired.
Then loosen the corresponding cam -adjusting lock screw. It is impor-
tant that the button be held in when loosening or tightening this set
screw.
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FIG. 25
CUTAWAY END -VIEW OF PERMEABILITY TUNING MECHANISM

In order to secure an accurate set-up, rock the manual tuning
knob back and forth slightly until the station is tuned in clearly,
and with maximum volume. Do not release the push-button during this
time. With the push-button still held down firmly, and the station
accurately tuned-in, tighten the lock screw securely and release
the button. For other push-button adjustments repeat this same pro-
cedure.

SUGGESTIONS FOR SERVICING AUTOMATICALLY TUNED RECEIVERS

The purpose of this lesson, and the presentation of the study of
automatic tuning, has been to give you a broad and comprehensive re-
view of the various basic systems now being used. The following gen-
eral service suggestions as offered are applicable to all makes of re-
ceivers featuring automatic tuning and are worthy of consideration.

1. - When setting -up the automatic tuning system for the reception of
desired stations, first make certain that the alignment of the
i-f and r -f circuits is precise, since the quality of reception
and satisfactory signal-to-noise ratio are dependent on precision
and resonance.

2. - It is highly desirable to use visual means for alignment of the
oscillator and detector circuits when making the adjustment for
the desired station to be selected. (The receiver's cathode-ray
tuning indicator, an output meter, or other similar device may be
used to indicate resonance.)
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3. - In making a choice of the stations to be selected,it is important
to select only those which are sufficiently above the noise level
as to furnish satisfactory entertainment at all times.

An interesting bit of owner -psychology is involved in the
consequences of improper choice of stations. The purchaser of a
new automatically -tuned receiver is not acquainted with the phe-
nomena of drift of stations due to temperature, mechanical aging
of parts, humidity drift, freqUency drift due to voltage instabil
ity, etc. Nor is he apt to be sympathetic with the vagaries of
fading signals and adjacent channel "chatter."

4. - Allow the receiver to operate for at least fifteen minutes before
making the station -selector adjustments. This will allow the
radio chassis to attain normal operating temperature, with the
voltages at their final values. During this period the oscilla-
tor frequency gradually drifts as tuned circuit elements and
tubes warm up, and their component parts expand.

Certain parts of the receiver cause the oscillator to have
a positive frequency drift with increasing temperature; other
parts cause the frequency to decrease with increasing temperature.
These two effects, unfortunately, are not balanced. Although
some receivers provide compensating means for this action, yet in
spite of this feature, it is wise to allow a reasonable warm-up
time to elapse before making the final adjustments.

5. - Make a check-up after a few days have elapsed, to correct any
drift tendencies which may have made themselves evident due to
mechanical and aging effects. After this second adjustment, most
receivers will have reached a final condition of operation which
will continue to give satisfactory performance.

0 0 0 0 0
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EXAMINATION QUESTIONS

LESSON NO. 50

1. - Name and describe the three principal automatic tuning
systems most commonly used at the present time.

2. - (a) What are the two outstanding advantages of the con-
denser tuned -circuit substitution type of tuning as
compared to the other methods?

(b) What is the main disadvantage of trimmer type con-
densers as employed in automatic tuning circuits?

3. - What is the procedure for selecting the desired station
in tuned -circuit substitution systems?

4. - State briefly the essential difference between the tele
phone dial type and the cash register type of mechani-
cal tuning.

5. Describe briefly three change -over methods as used in
tuned substitution type circuits, and explain their
function.

6. - (a) Why is audio silencing employed in some types of
automatic tuning systems?

(b) Name several methods for accomplishing this.

7. - What is meant by "permeability tuning?"
b What is its chief advantage over other types of tun

ed circuit substitution systems?

8. - (a) In receivers employing the tuned circuit substitu-
tion principle, why are only the mixer circuits gen
erally controlled automatically?

(b) Draw a circuit diagram showing the usual connec-
tions.

9. - In "setting -up" the automatic tuning system for the re-
ception of desired stations, why is it recommended that
the receiver first be warmed -up?

10. - What method is usually employed in motor -operated types
of automatic tuning systems 'to adjust the receiver to
the desired stations?


