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LESSON NO. |

THE ESSENTIALS OF TELEVISION

You HAVE ALREADY WITNESSED THE WONDERS,WHICH HAVE BEEN ACCOMPL I -
SHED IN THE TRANSMISSION AND RECEPTION OF SOUND BY RADIO AND ALTHOUGH

THIS IS A MARVELOUS ACHIEVEMENT OF MODERN SCIENCE, YET STILL GREATER
RADIO WONDERS AWAIT US IN THE VERY NEAR FUTURE. THE AMBITION OF SCIENT-
ISTS AND ENGINEERS HAS ALWAYS BEEN TO GO A BI& STEP FARTHER, SO THAT

THEY WOULD EVENTUALLY BE ABLE TO NOT ONLY TRANSMIT SOUND BUT TO TRANSMIT
IMAGES OR SCENES AS WELL. |N OTHER WORDS, THEIR DESIRE HAS ALWAYS BEEN
TO ENABLE THE ARDENT RADIO LISTENER TO SEE THE PERFORMING ARTISTS,  AS
WELL AS To HEAR THEM.

THE ART OF TRANSMITTING AND RECEIVING IMAGES BY RADIO HAS ALREADY
BECOME A REALIZATION AND WECALL THIS NEW BRANCH OF RADIO"TELEVISION" IT
IS TRUE THAT TELEVIS g e
ION IS STILL IN ITS N ,F g

:‘r =4
| & v

EARLY STAGES OF DEVE
LOPEMENT BUT REMARK-
ABLE PROGRESS HAS
BEEN MADE INTHIS NEW -
FIELD WITHIN THE LAST
FEW YEARS.

A NUMBER OF TEL
EVISION BROADCASTING
STATIONS ARE ALREADY
OPERATING ON REGULAR
SCHEDULE AND SEVERAL
WELL KNOWN FIRMS ARE
OFFERING TELEVISION
RECEIVING EQUIPMENT
TO THE RADIO PUBLIC.
WHEN WE CONSIDER HOW
QUICKLY RADIO RECEIV

ERS WERE DEVELOPED

NO. 1L
" . , . .
Toning -/n" a Television Frogram.
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FROM THE SMALL CRYSTAL AND PHONE STAGE TO THE ULTRA MODERN ALL-WAVE sup
ERHETERODYNES WITH DYNAM(C SPEAKER, WE CANNOT HELP BUT EXPECT A BRILL-
IANT FUTURE FOR RADIOS' PARTNER,TELEVISION.

ENGINEERS,TODAY HAVE A MUCH MORE THOROUGH UNDERSTANDING OF COMPL |
CATED RADIO PRINCIPLES THAN WAS POSSESSED BY THE EARLY EXPERIMENTERS.
YEARS OF DEVELOPMENT HAVE OF COURSE MADE THIS POSSIBLE AND ALL OF THE
PRESENT DAY KNOWLEDGE OF RADIO IS EQUALLY APPLICABLE TO TELEVISION.THIS
NATURALLY MEANS THAT TELEVISION IS AT AN ADVANTAGE,FOR ALL OF THIS AD-
VANCED KNOWLEDGE 1S ALREADY AVAILABLE,SO THAT IT CAN BE APPLIED TO TeL-
EVISION RESEARCH AND DEVELOPMENT. ‘

THE RELATION BETWEEN RADIO AND TELEVISION

AsS YOU PROGRESS WITH YOUR TELEVISION STUDIES, YOU WILL BE IMPRESS
ED WITH THE FACT OF THE CLOSE RELATION BETWEEN TELEVISION PRINCIPLES
AND RADIO PRINCIPLES. THE TRUTH OF THE MATTER 1S THAT YOU HAVE ALREADY
MASTERED THE MOST DIFFICULT PART OF TELEVISION IN THAT IN THIS SCIENCE
WE USE EVERYTHING WHICH YOU HAVE SO FAR LEARNED CONCERNING RADIO THEORY

Broadcasting Equipment :: Radio receiving Equipment
Amplifiee [ Transmitker R.F. A’“P P—{ AR
Dokcctor —dq Amplifier
v :
Microphene Speakesr
FIG, 2

General Lay-out of Sound Broadcasting and Receiving Equipment.
IN GENERAL, RECEIVERS, R.F. AND A.F. AMPLIFIERS, TUNING CIRCUITS,DETEC-
TORS, POWER SUPPLIES, TRANSMITTERS, ETC. IN OTHER WORDS, ALL OF YOUR
STUDIES UP TO THIS POINT HAVE BEEN JUST AS MUCH A PART OF YOUR TELEVI-
SION INSTRUCTION AS ARE THIS SPECIAL SERIES OF TELEVISION Lessons.

THIS MEANS THAT YOU DO NOT HAVE A GREAT DEAL MORE TO LEARN CONCER
NING TELEVISION AND THE SOLE PURPOSE . OF THiS SPECIAL LESSON SERIES |s
TO SHOW YOU HOW TO ADAPT YOUR PRESENT KNOWLEDGE TO TELEVISION CIRCUITS
IN PARTICULAR, AS WELL AS TO FAMILIARIZE YOU WITH THE VARIOUS METHODS
OF CONVERTING SCENES TO ELECTRICAL IMPULSES AND CONVERTING ELECTRICAL
IMPULSES INTO CORRESPONDING SCENES.

THE RELATION BETWEEN THE SOUND BROADCASTING AND TELEVISION BROAD-
CASTING SYSTEM IS CLEARLY ILLUSTRATED IN Fi1Ggs. 2 AND 3 TURNING YOUR
ATTENTION TO F16.2 FIRST, WHERE THE SOUND BROADCAST SYSTEM 1S SHOWN, YOU
WILL NOTE THAT HERE WE IMPRESS SOUND WAVES UPON THE MICROPHONE, WHICH
CONVERTS THEM INTO CORRESPONDING VARIATIONS OF ELECTRIC CURRENT AND voL
TAGE IMPULSES ARE THEN SUCCESSIVELY AMPLIFIED, USED TO MODULATE THE CAR
RIER FREQUENCY AND THE MODULATED CARRIER WAVE IS THEN RADIATED FROM THE
ANTENNA OF THE TRANSMITTER.

THE RECEIVER ANTENNA "PicKks-up" THE MODULATED CARRIER WAVE AND THE
RECEIVER CIRCUITS AMPLIFY IT, SEPARATE THE AUDIO COMPONENT FROM THE CAR
RIER FREQUENCY, AMPLIFIES THE AUDIO FREQUENCIES, AND CONVERTS THEM BACK
INTO SOUND WAVES BY MEANS OF A SPEAKER. THIS IS AN OLD STORY TO YOU BY
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THIS TIME BUT NOTE HOW CLOSELY IT LINKS UP WITH THE CORRESPONDING SERIES
OF EVENTS AS OCCUR IN THE TELEVISION SYSTEM OF Fi16.3

IN FIG.B, A PHOTO-ELECTRIC CELL REPLACES THE MICRCPHONE.CHANGES IN
LIGHT INTENSITY ARE IMPRESSED UPON THE PHOTO-ELECTRICCELL,WHICH CCONVZIRTS
THESE LIGHT VARIATIONS INTO ELECTRIC CURRENT AND VOLTAGE VARIATIONS OF
CORRESPONDING FREQUENCY. THESE VOLTAGE IMPULSES ARE THEN AMPLIFIED AND
ARE USED TO MODULATE A CARRIER FREQUENCY IN THE TRANSMITTING EQUIPMENT
AND THE RADIATED CARRIER WAVE 1S THEN SENT OUT INTO SPACE,CARRYING WITH

~
Transmitting Equipment ~— T Television Receiving Equipment
Aﬁf'l_i- E]}Msmittcr Receiver Amplifier @
¢ e 1 Neon Lamp)
Photo-electric Cell : on P
' FlG.3

General lay-out of Television Transmitting and Receiving Equipment .

IT, THE MODULATION FREQUENCY CORRESPONDING TO THE ORIGINAL LIGHT VARI~
ATIONS, WHICH WERE IMPRESSED UPON THE PHOTO-ELECTRIC CELL.

THE RECEIVER "PICKS=UP" THE MODULATED WAVE, AMPLIFIES IT,AND SEP-
ARATES THE FREQUENCIES OF LIGHT VARIATION FROM THE CARRIER FREQUENCY.THE
FREQUENCIES OF LIGHT VARIATION ARE THEN AMPLIFIED THE SAME AS THE A.F.
CURRENTS IN THE BROADCAST RECEIVER AND THEN THEY ARE APPLIED TO A NEON
LAMP. THE NEON LAMP, AS YOU WILL LEARN LATER,CONVERTS THE VOLTAGE CHANG
ES OF THE ORIGINAL LIGHT VARIATION BACK INTO LIGHT VARIATIONS WHICH ARE
IDENTICAL TO THOSE IMPRESSED UPON THE PHOTO CELL AT THE TRANSMITTER.

OBSERVE THAT THE ONLY ESSENTIALODI
FFERENCE BETWEEN F16.2 AND F1G6.31S THAT
IN THE TELEVISION SYSTEM,THE NEON LAMP
REPLACES THE LOUD SPEAKER AND THE PHOTO
ELECTRIC CELL REPLACES THE MICROPHONE.
OTHERWISE,THE TWO SYSTEMS ARE PRACTIC-
ALLY THE SAME AND [N THIS WAY YOU  ARE
SHOWN BEFORE—HAND,THE CLOSE RESEMBLANCE
BETWEEN RADIO AND TELEVISION.FROM YOUR
PRESENT KNOWLEDGE OF RADIO,YOU CAN  NO
DOUBT ALREADY VISUALIZE THE POSSIBILIT-
IES OF THE PRINCIPLES AS OUTLINED RELA-
TIVE 10 F16.3.

SO FAR,WE HAVE GIVEN YOU A BIRD'S-
EYE-VIEW OF TELEVISION,SO THAT YOU WiILL

HAVE SOMEWHAT OF AN IDEA OF THE COM~
PLETE SYSTEM,BEFORE WE GO INTO A DETAIL :

ED STUDY OF THE COMPONENT PARTS OF WHICH Fig. 4

IT 1S COMPOSED. WITH THIS COMPLETE PIC~ Guglielmo Marcons

TURE IN MIND,WE WILL NOW START AT THE
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VERY BEGINNING WITH AN ANALYSIS OF HOW THE IMAGE TO BE TRANSMITTED 1S
PICKED UP BY THE PHOTO-ELECTRIC CELL AND THEN STEP BY STEP THROUGHOUT
THIS LESSON AND THE LESSONS IMMEDIATELY TO FOLLOW, WE WILL COVER THE
SUBJECT OF TELEVISION IN DETAIL.

SOME FUNDAMENTAL PRINCIPLES CONCERNING SIGHT

Now WHEN WE LOOK AT A PERSON OR OBJECT,WE ARE ABLE TO DISTINGUISH FORM,
- SHAPE,AND COLOR DUE
. Light To THE VARIATIONS OF
\““xsm”f:> DARK AND LIGHT SHAD-
INGS OF WHICH THE
IMAGE 1S  COMPOSED.
FOoR EXAMPLE, IN THE
PHOTOGRAPH OF Fig.l,
WE RECOGNI ZE THIS
_PHOTOGRAPH AS BEING
THAT ¢ CF GugL1ELMO
MARCON |, THE FAMOUS
i FIG.5 RADIO ENGINEER, BE~-
Concentrating a Beam of Light Upon an Object. CAUSE THE SHADING OF
THE PHOTOGRAPH OUTLINES THIS IMAGE, SO THAT THE IMPRESSION IS CARRIED TO
OUR BRAIN BY WAY OF OUR EYES. SINGE WE ALREADY HAVE A MENTAL PICTURE OF
MARCON!, THE PHOTOGRAPH HERE SHOWN IS A GOOD COMPARISON WITH OUR MENTAL
CONGEPTION,SO THAT WE RECOGNIZE THE MAN.

SHOULD THIS SAME PICTURE BE SOLID WHITE,SOLID BLACK,OR ANY OTHER
SINGLE COLOR WITHOUT ANY SHADING WHATEVER, THEN WE WOULD NOT BE ABLE TO
TELL WHO THE PERSON IS, HOWEVER,UPON ANALYZING THIS PHOTOGRAPH,WE NOTE
THAT THE FEATURES OF THE FACE ARE BROUGHT OUT DUE TO THE LIGHT AND DARK
SHADING AND THE SAME IS TRUE WITH RESPECT TO THE COLLAR,COAT,ETC., AND
THE DARK OUTLINE OF THE BODY AGAINST THE WHITE PAPER PROVIDES THE FORM
OF THE |1MAGE.

NOw THERE 1S ANOTHER THING WHICH WE MUST CONSIDER RELATIVE TO VIS
ION AND THAT IS THE FACT THAT WHEN THE IMAGE IS EXPOSED TO LIGHT,  THE
LIGHTER COLORS OF THE IMAGE WILL REFLECT MORE LIGHT THAN THE DARKER COL
ORS. THAT IS, WHITE WILL REFLECT THE MOST =
LIGHT AND BLACK THE LEAST L|GHT.

e

THIS CAN PROBABLY BE ILLUSTRATED SOME-
WHAT BETTER WITH THE AID OF FiG.5. HERE THE H
SOURCE OF LIGHT IS BEING SUPPLIED BY A LAME [
AND A CONDENSING LENS ,WHICH IS PLACED BE-
TWEEN THIS LAMP. AND THE OBJECT OR |MAGE,FO- "
CUSES THE LIGHT BEAM TO A TINY SPOT OF LIGHT. HH ek 1
WITH THIS SPOT OF LIGHT FOCUSED UPON THE WO- N :
MAN'S LIGHT COLORED FOREHEAD, CONSIDERABLE 3
LIGHT WILL BE REFLECTED,BUT IF THIS SMALL 2 :
BEAM SHOULD BE MOVED TO SOME DARKER PORTION 2221 :
OF THE WOMAN,SUCH AS HER HAIR OR DRESS, THEN F1G.6
LESS LIGHT WILL BE REFLECTED FROM THE SPOT OF Horizontal Division of mage.
LIGHT ETC.

L3
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Now IF THE WOMAN 1S FLOODED WITH ONE MASS OF SOLID LIGHT,THEN THO.
SANDS 'OF SUCH TINY SPOTS WILL REFLECT A CERTAIN AMOUNT OF LIGHT, DEPEND-
ING UPON HOW DARK OR LIGHT THESE SPOTS ARE. ALL OF THESE LIGHT REFLEC~
TIONS OF VARIOUS INTENSITIES WilLL STRIKE THE OBSERVER'S EYES SIMULTANEOU
SLY,THUS REPRODUCING THE IMAGE ON THE BRAIN, WITH THE DARK AND LIGHT PATT
ERN ARRANGED IN THE SAME FORM AS ON THE OBJECT BEING SEEN.

EVEN THOUuGH THE HUMAN EYE WILL RESPOND TO A GREAT MANY LIGHT RE-
FLECTIONS AT THE SAME TIME AND THUS "Pick UP" THE ENTIRE IMAGE AT ONCE,
YET UP TO THE PRESENT TIME, IT 1S NOT POSSIBLE TO TRANSMIT THE ENTIRE IM
AGE IN I1TS COMPLETE FORM BY TELEVISION.

IN "PICKING UP" THE IMAGE FOR TELEVISION TRANSMISSION,WE "Pick uUP"
THE IMAGE IN SECTIONS AND ALSO TRANSMIT IT IN SECTIONS AT THE RECEIV-
ER, THESE VARIOUS SECTIONS ARE AGAIN PUT TOGETHER IN THE PROPER ORDER,SO
AS TO FORM THE ORIGINAL COMPLETE IMAGE WHICH IS LOCATED IN THE STUDIO OF

THE TRANSMITTER. r—
ximum J

Ma
DIVIDING THE OBJECT Reflection
INTO SECTIONS

WE WiLL BEGIN DI~
VIDING THE I1MAGE TO BE
TRANSMITTED INTO A NUM=-
BER OF SMALL SQUARES AS Minimum

SHOWN IN F16.6.  THESE Qeﬂechon'_hzz

SQUARES ARE MADE UP OF .

A NUMBER OF HORI| ZONTAL T

AND VERTICAL LINES. Now ([EERRERLAIII - MG CT ey
LET US SUPPOSE THAT WE

HAVE AT OUR DISPOSAL A FlG. 7

CONCENTRATED BEAM OF Varia[-/bns- af [.l'q/lf‘ Peffecéions.

LIGHT,WHICH WILL JUST COVER ONE OF THESE SMALL SQUARES AND NO MORE.

WE WILL FIRST FOCUS THIS BEAM OF LIGHT UPON THE UPPER LEFT HAND
SQUARE OF THE FRAME AT (1) AND WE WILL GRADUALLY MGVE THIS BEAM OF LIGHT
ACROSS THE TOP ROW OF SQUARES IN A HOR!ZONTAL DIRECTION, FROM LEFT TO-
WARDS RIGHT AS INDICATED BY THE UPPER ARROW. THUS IT 1S SEEN THAT  EACH
OF THE SQUARES IN THIS TOP ROW WILL BE ILLUMINATED ONE AT A TIME AND IN
CONSECUTIVE ORDER.

EACH OF THE SQUARES IN THIS ROW,HOWEVER, 1S PLAIN WHITE AND THERE=-
FORE, THE LIGHT REFLECTED BY EACH WILL BE THE SAME. AFTER HAVING PASSED
THIS LIGHT BEAM CLEAR ACROSS THIS UPPER ROW OF SQUARES, WE WILL FOCUS !IT
UPON THE EXTREME LEFT HAND SQUARE OF THE SECOND ROW AND THENCE GRADUALLY
PASS THE BEAM ACROSS THIS SECOND ROW OF SQUARES FROM LEFT TOWARD RIGHT.
AGAIN EACH OF THE SQUARES IN THIS ROW WILL REFLECT THE SAME AMOUNT OF
LIGHT BECAUSE THE SHADING OF ALL OF THEM IS5 IDENTICAL.

IN THIS SAME WAY,WE PASS THIS LIGHT BEAM OVER ONE HORIZONTAL  ROW
OF SQUARES AT A TIME,GRADUALLY WORKING FROM THE TOP OF THE FRAME TOWARDS!
THE BOTTOM AND FROM THE LEFT TOWARDS THE RIGHT. FINMALLY, LET US  ASSUME
THAT WE COME TO ROW #5. IN F1G.7, THIS ROW OF SQUARES 1S SHOWN IN DETAIL,
WITH THE VARIOUS DEGREES OF SHADING CORRESPONDING TO THE CONDITION IN
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Fia. 6 AT THIS SAME SECTION OF THE FRAME.
\

THE FIRST NINE SQUARES FROM THE LEFT ARE PLAIN WHITE AND SO  FROM
THESE,WE GET THE SAME AMOUNT OF LIGHT REFLECTION,AS THE BEAM IS GRADU-
ALLY MOVED FROM THE LEFT TOWARD THE RIGHT. FINALLY WE COME TO THE TENTH
SQUARE FROM THE LEFT IN F1G.7, WHICH IS PARTIALLY SHADED BY THE WOMAN'S
HAIR (REFER TO FiG.6) AND THE FoLLOWING
FEW SQUARES IN FiG.T EACH HAVE A VARY-
ING AMOUNT OF SHADING,WITH THE DARKEST
REGION BEING AT THE SECTION MARKED "X"
IN F16.7.

THESE SHADED SQUARES WILL NOW EACH
REFLECT A DIFFERENT PERCENTAGE OF LIGHT,
WITH THE DARKEST PORTION REFLECTING THE
LEAST. SHOULD WE INDICATE THIS  VARI|A-
TION OF LIGHT REFLECTION AS A CURVE
WHILE THE BEAM IS BEING PASSED FROM THE
LEFT TOWARD THE RIGHT OF ROW 5,WE WOULD
OBTAIN A CURVE WITH VARIATIONS SOMEWHAT
AS PICTURED AT THE ToP ofF Fi1a.7. NoTe
THAT THE CURVE INDICATES MAXIMUM LIGHT
.REFLECTION ABOVE THE WHITE SQUARES BUT
FIG. 8 THEN IT DECREASES AND INCREASES OVER THE

A Typical Scanning Disc. SHADED REGION,COMING TO ITS MINIMUM VAL
UE OVER THE DARKEST REGION (X).

THIS LIGHT REFLECTION CURVE OF FIG.Y, YOU WILL NOTE;LOOKS A GREAT
DEAL LIKE THE CURVES ILLUSTRATING VARIATION IN MICROPHONE CURRENTS, AS
CAUSED BY SQUNDS OF VARYING FREQUENCIES BEING IMPRESSED UPON .ITS DIA-
PHRAGM -AND SO WE CAN GIVE YOU A HINT AT THE PRESENT TIME, THAT IT IS
THE VARIATIONS OF LIGHT REFLECTIONS AS ILLUSTRATED IN FIG.7 THAT ARE GO
ING TO BE USED TO MODULATE THE TRANSMITTER'S CARRIER FREQUENCY.

RETURNING TO FIG.6, YOU WILL OBSERVE THAT AS WE GRADUALLY MOVE
DOWNWARD ONE ROW OF SQUARES AT A TIME AND PASS THE BEAM OF LIGHT FROM
THE LEFT TOWARDS THE RIGHT, WE WILL OBTAIN A WHOLE SERIES OF CHANGES IN

LIGHT REFLECTION, SUCH AS SHOWN IN FIG.7 BUT THE REFLECTION CURVE OF
EACH HORIZONTAL ROW WILL BE DIFFERENT, :
BEING DEPENDENT ENTIRELY UPON THE DE- Photo-electric Cel

GREE OF SHADING AT THAT PARTICULAR SEC-
TION OF THE |IMAGE.

Leases

WE CALL THIS ACTION,NOW UNDER DIS~-
cussioN, "SCANNING'", WHICH SIMPLY MEANS
THAT THE IMAGE IS BEING DIVIDED INTO
TINY SECTIONS. Now THAT YOU ARE FAMILIAR
WITH THE PRINCIPLES ENVOLVED IN SCANN-
ING, YOU WILL NEXT BE INTERESTED [N
LEARNING HOW SCANNING 1S ACCOMPLISHED IN
ACTUAL PRACTICE.

/
Reflector
XMotor

FlG.o
The Scanning System and

IN F1a.8 You ARE SHOWN A  TYPICAL Photo-Cell Pickup.
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SCANNING DISC AND THIS UNIT 1S A THIN, LIGHT, CIRCULAR, METALLIC DISC,
HAVING A MOUNTING HOLE AT ITS CENTER AND A ROW OF SMALL HOLES ARRANGED
IN A SPIRAL FORMATION NEAR ITS RIM.

THIS SCANNING DISC IS MOUNTED TO THE ARMATURE OF AN ELECTRIC MO-
TOR BY MEANS OF ITS CENTER HOLE, AS PICTURED IN F165.9. THE IMAGE TO
BE SCANNED (THE WOMAN IN THIS CASE) TAKES HER POSITION IN FRONT OF THE
SCANNING DISC AND A LIGHT SOURCE, OR ARC LAMP |S PLACED ON THE  OTHER
SIDE OF THE SCANNING DISC.

THE LIGHT SOURCE IS FOCUSED UPON THE ROW OF HOLES IN THE RIM  OF
THE SCANNING DISC AND WITH ANY ONE OF THE DISC HOLES LINED UP WITH THE
LIGHT SOURCE, A THIN BEAM OF LIGHT WILL PASS THROUGH THE HOLE AND AND
STRIKE ONE POINT ON THE IMAGE TO BE TELEVISED. IN F1G. 9, FOR EXAMPLE,
THE PARTICULAR DISC HOLE,

WHICH IS ALIGNED WITH THE . B
A +—Width of Image —

LIGHT SOURCE, DIRECTS
TINY BEAM OF LIGHT UPON ‘

THE WOMAN'S FORHEAD.  THE h:ghthb‘iam Light
LienT, which 1s ReFLecTen | TP 08 ~béam
FROM THIS TINY SPOT, IS THEN tn;:
DIRECTED TOWARDS A PHOTO- pey

ELECTRIC CELL.

o

N
=

RETURNING TO THE DE- | /
TAILED ILLUSTRATION OF OUR S
SCANNING DIsc ofF Fi6.8, we
FIND THAT AS THE DISC Is
DRIVEN IN THE DIRECTION Light beam
SHOWN AND HOLE #1 COMES IN téiu last
TO THE PATH OF THE  LIGHT hole
SOURCE,THIS FIRST HOLE 23»
WIiLL DIRECT THE SMALL PEN-
CIL OF LIGHT ACROSS THE |-
MAGE FROM THE LEFT TOWARDS FiG. 10
THE RIGHT, AS SHOWN IN Fig. Scanning the limage .

10. THE INSTANT THAT HOLE

#1 HAS PASSED ACROSS THE PICTURE, HOLE #2 OF THE DISC WILL  NEXT COME
INTO THE PATH OF LIGHT AND THUS RASS A PENCIL OF LIGHT ACROSS THE PIC-
TURE. NOTICE, HOWEVER, IN F16.10 THAT THE LIGHT FROM #2 PASSES ACROSS
THE PICTURE AT A LOWER LEVEL THAN THE BEAM FROM HOLE #1. THE REASON FOR
THIS 1S THAT THE DISTANCE BETWEEN HOLE #2 AND THE CENTER OF THE SCANN-
ING DISC IS EQUAL TO THE DISTANCE FROM HOLE #1 TO THE DISC CENTER MINUS
THE DIAMETER OF ONE HOLE. (ALL HOLES ARE OF EQUAL DIAMETER.)

—y
AW

“\

s

ANOTHER IMPORTANT POINT TO NOTICE RELATIVE TOo FIGURES 8 aAND 10 I1s
THAT THE WIDTH OF THE PICTURE FRAMED BY THE SCANNING DISC IS EQUAL TO
THE DISTANCE BETWEEN ADJACENT HOLES.

AFTER HOLE #2 HAS SCANNED THE PICTURE,IT WILL BE FOLLOWED BY HOLEs
#3 ONE LINE LOWER ETC. UNTIL ALL U8 HOLES OF THE Disc HAVE PASSED  A-
CROSS THE PICTURE. WE THEN SAY THAT THE PICTURE HAS BEEN DIVIDED INTO
LINES. FROM THE EXPLANATION JUST GIVEN, YOU WILL ALSO NOTE THAT THE
HEIGHT OF THE PICTURE FRAMED BY THE SCANNING DISC IS EQUAL TO THE DIFF
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ERENCE BETWEEN THE DISTANCE OF THE FIRST AND LAST HOLE FROM THE CENTER
OF THE DiISsc.

THEN TOO, IT 1S CLEAR THAT THE PICTURE WILL BE COMPLETELY SCANNED
AFTER ONE REVOLUTION OF THE DiSC. HOWEVER, IN ORDER TO MAKE THE PICTURE
APPEAR CONTINUOUS AT THE RECEIVER, IT IS NECESSARY TO SCAN THE  PICTURE
COMPLETELY 15 TIMES PER SECOND AND THIS MEANS THAT THE DISC WILL HAVE TO
BE DRIVEN BY THE MOTOR AT THE RATE OF 900 REVOLUTIONS PER MINUTE.

THE EFFECT OF SCANNING SPEED

THE NECESSITY OF SCANNING THE PICTURE 15 TIMES PER SECOND,IN ORDER

TO PRODUCE A CONTINUOUS PICTURE, CAN PROBABLY BE BEST ILLUSTRATED WITH
THE MOVING PICTURE FILM. AS YOU ALREADY KNOW, MOVING PICTURE FILM  CON-
SISTS OF A STRIP OF SMALL INDIVIDUAL PICTURES. SHOULD EACH OF THESE Plc-
TURES BE PROJECTED UPON THE SCREEN INDIVIDUALLY, THEN THE CHARACTERS
WOULD NOT APPEAR TO BE IN
’652": Photo -electric cell MOT ION AND: WE WOULD MERE-
Frame LY SEE THE REPRODUCTION OF

S ] A SERIES OF PHOTOGRAPHS.

OUR EYESy HOWEVER,
HAVE A PECULIAR PROPERTY,
WHICH TO SCIENCE IS KNOWN
AS "PERSISTENCE OF VISION
TH1S MEANS THAT AFTER WE
FIRST LOOK AT AN OBUJECT,
WE STILL RETAIN A VISION
OF IT FOR MORE THAN 1/20
AL OF A SECOND AFTER THE OB-
/ _ JECT IS TAKEN FROM VIEW.
F1Gg.11 THEREFORE, IF THE PICTURES
Using A Group of Photo-electric Pick-up Cells. OF THE MOVIE FILM ARE PRO
JECTED ON THE SCREEN CON-
SECUTIVELY IN RAPID SUCCESSION, WE WILL STILL RETAIN THE VISION OF THE
FIRST WHEN THE SECOND ALREADY COMES INTO VIEW ETC. THE RESULT IS THAT THE
CHARACTERS ON THE PICTURE APPEAR TO US AS BEING IN MOTION AND THE STAND-
ARD RATE ADOPTED BY THE MOVIE INDUSTRY FOR SHOWING THESE FRAMES, OR IN-
DIVIDUAL PICTURES MAKING UP THE FILM, 1S 15 PICTURES PER SECOND.

LAhday

THIS RATE IS SUFFICIENT TO DECEIVE OUR EYES INTO "SEEING MOT|ON PIC
TURES" AND THIS SAME PRINCIPLE APPLIES TO SCANNING INTELEVISION,FOR HERE
TOO, IF 15 SEPARATE PICTURES ARE SHOWN TO THE EYE IN EACH SECOND, THE
CHARACTERS OF THE PICTURE WILL APPEAR AS BEING IN MOTION.

PICTURE DETAIL

YOU WILL ALSO FIND THAT THE GREATER THE NUMBER OF HOLES IN THE SCAN
NING DISC, THE GREATER WILL BE THE DETAIL OF THE PICTURE BEING SCANNED
AND THIS IN TURN MEANS A CLEARER REPRODUCTION OF THE IMAGE. THAT 1S, THE
SMALLER THE SIZE OF THE HOLES IN THE DISC AND THE GREATER THE NUMBER OF
THEM, THE SMALLER WILL BE THE ELEMENTARY AREAS INTO WHICH THE PICTURE IS
DIVIDED. THIS OF COURSE WILL MEAN THAT A GREATER NUMBER OF INDIVIDUAL
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LIGHT REFLECTIONS WILL BE OBTAINED FROM THE OBJECT BEING SCANNED,THERE-
BY MAKING IT POSSIBLE TO MORE CLEARLY DIFFERENTIATE BETWEEN SMALL CHAN-
GES OF SHADING.

FOR THE ABOVE REASON,YOU WiLL FIND SCANNING DISCS HAVING 24;48;50;
60 orR T2 HOLES BUT AT PRESENT, THE 48 HoLe Disc 1s THE MOST coMMoN.TEL-
EVISION SETS USING A U8 HOLE SCANNING DISC ARE GENERALLY REFERRED To
AS BEING A 48 LINE SYSTEM, MEANING THEREBY THAT THE DISC DIVIDES THE PIC
TurRe INTo U8 LINES PER REVOLUTION OF THE DISC.

ALTHOUGH A DISC WITH MORE HOLES WILL PROVIDE GREATER PICTURE DE-
TAIL, YET SUCH A SYSTEM CALLS FOR A MORE EXPENSIVE AMPLIF IER, CAPABLE
OF HANDLING A WIDER RANGE OF FREQUENCIES.

TELEVISION "PICK-UP"
UNITS

THE MODERN PRAC-
TICE 1S NO LONGER TO
"Pick UP" THE LIGHT RE
FEECTIONS FROM THE 0B-
JECT BEING TELEVISED
BY A SINGLE PHOTO-ELEC
TRIC CELL BUT TO CONN-
ECT A BANK OF PHOTO-EL
ECTRIC CELLS IN PARA-
LLEL WITH EACHOTHER.
THE CELLS ARE THEN
SUITABLY ARRANGED, SO
THAT THEY WILL BE AFF~-
ECTED BY LIGHT REFLEC-
TIONS COMING AT DIFFER
ENT ANGLES AS THE o0B-
JECT 1S BEING SCANNED.
THIS 1S ILLUSTRATED IN

Fig.11. T—
The Photo Celi Pick -up.

THE ACTUAL PHOTO
ELECTRIC CELL PICK-UP AS USED BY MODERN TELEVISION TRANSMITTERS IS SHOWN
IN Fig.12. THE OBJECT OR PERSON TO BE TELEVISED TAKES HIS POSITION  IN
FRONT OF THIS LARGE PICK=-UP UNIT AND THE SCANNING BEAM COMES THRU  THE
SQUARE OPENING AT THE BACK OF THE PICK-UP UNIT. THE REFLECTIONS FROM
THE OBJECT ARE DIRECTED TOWARDS THE ENTIRE GROUP OF PHOTO-ELECTRIC CELLS,
ACTING CHIEFLY UPON THOSE IN THE DIRECT PATH OF THE REFLECTED BEAM.

THE "DIRECT-VISION" METHOD OF ILLUMINATING AND SCANNING AN OBJECT
1S ILLUSTRATED IN F16.13. IN THIS CASE, A BANK OF STRONG LIGHTS WITH RE
FLECTORS ARE ARRANGED ABOUT THE OBJECT BEING TELEVISED,SO THAT THEIR
STRONG LIGHT BEAMS WILL BE DIRECTED UPON AND FLOOD THE OBJECT WITH ILL-
UMINATION. THE REFLECTED LIGHT FROM THE MAN'S FACE IN F1G6.13 Is ALL DI-
RECTED TOWARDS A CONDENSING.LENS , BY MEANS OF WHICH IT IS FOCUSED UPON
THE ROW OF HOLES IN THE SCANNING DI1SC. THE PHOTO-ELECTRIC CELL IS HOUS-
ED IN A "DARK BOX", BEING SEPARATED FROM THE SCANNING DISC BY A RECTANG
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ULAR SHAPED DIAPHRAGM OF BLACK MATERIAL,HAVING A RECTANGULAR HOLE cuT
IN 1T. THIS DIAPHRAGM ACTS AS A SHIELD OR FRAME, PERMITTING THE L IGHT
THROUGH ANY ONE DI1SC HOLE TO PASS TO THE PHOTO-ELECTRIC CELL FOR ONLY A
LIMITED TIME AS THE HOLES OF THE ROTATING DISC MOVE PAST THE OPENING IN

,'\,Ltghk source
, )
;
OIAPHRAGM”

f

Photo -glectric
Cell

. FiG, 13
Direct Vision Method® of

Numination and Scanning.

THAT THESE VARIATIONS IN INTENSITY

THE DIAPHRAGM.

S0 BY THIS METHOD, IT 1S ALSO
SEEN THAT THE REFLECTION FROM ONE
SPOT OF THE MAN'S FACE AT A TIME
WILL ACT UPCN THE PHOTO-ELECTRIC
CELL, DEPENDING ENTIRELY UPON THE
AL IGNMENT OF THE DI1SC HOLES WITH THE
REFLECTED LIGHT BEAMS.

OUR AIM SO FAR HAS BEEN TO bl

VIDE THE OBJECT BEING TELEVISED IN-
TO AS MANY SMALL PARTS OR ELEMENTARY
AREAS AS POSSIBLE, SO THAT AN INDI~-
VIDUAL REFLECTED BEAM WiLL BE PROV
DED FROM EACH OF THESE AREAS OR
SPOTS. FURTHERMORE,THESE REFLECTED
BEAMS ARE GOING TO DEPEND ‘ENTIRELY
UPON THE SHADING OF THAT PART OF
THE OBJECT AND THEREFORE IT IS CLEAR
OF THE REFLECTED LIGHT WILL ACT UPON

THE LIGHT-SENSITIVE PHOTO-ELECTRIC CELL.

CHANGING LIGHT VARIAT.ION INTO CURRENT VARIATIONS

Now THAT WE HAVE OUR REFLECTIONS OF LIGHT DIRECTED UPON THE PHOTO
ELECTRIC CELL, LET US PROCEED BY INVESTIGATING THE CONSTRUCTION OF THE

PHOTO-ELECTRIC CELL AND THE MANN-
ER IN WHICH IT CHANGES VARIATIONS
OF LIGHT INTENSITIES INTO CORRES-
PONDING ELECTRICAL CURRENT VARI-
ATIONS.

TWO DIFFERENT TYPES OF PHO-
TO-ELECTRIC CELLS ARE SHOWN IN
Fic.1h AND THE SyMBOL FOR THE PHO
TO-CELL, AS IT IS FREQUENTLY CALL
ED, IS SHOWN IN THE LOWER PORT!ON
ofF Fig.I4., THE CELL AT THE LEFT
1S KNOWN AS THE "VisiTrRoON" PHOTO-
ELECTRIC CELL AND IN THIS  CASE,
THE CATHODE CONSISTS OF A CONCAVE
METAL SURFACE UPON WHICH A LIGHT-
SENSITIVE MATERIAL IS DEPOSITED
AND THE ANODE IS IN THE FORM OF A
CENTRALLY LOCATED WIRE. BOTH OF
THESE ELEMENTS ARE SEALED WITHIN
A GLASS BULB,WHICH IN SOME CASES
IS EVACUATED WHILE IN OTHER CASES

Cathode

Anode

- SYMBoL

FlGg.14
Photo Electric Cells,
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BEING FILLED WITH SOME INERT GAS, SUCH AS HELIUM, ARGON, OR NEON AT LOW
PRESSURE. CELLS OF THE LATTER TYPE ARE GENERALLY REFERRED TO AS BEING
OF THE GAS-FILLED TYPE. FROM 1TS OUTER APPEARANCE THIS PHOTO-CELL SOME
WHAT RESEMBLES A RADIO TUBE.

THE PHOTO-CELL AT THE RIGHT OF Fia.ll4 is A "RAYTHEON" AND IN
THIS CASE, THE SHAPE OF THE GLASS
BULB IS DIFFERENT AND THE ANODE TAK-
ES THE FORM OF A METALLIC RING. THE
ACTIVE OR LIGHT SENSITIVE MATERIAL IN
THIS RAYTHEON PHOTO-CELL IS APPLIED
TO A METALLIC COATING ON THE i NNER
SURFACE OF THE GLASS BULB,THUS FORM-
ING THE CATHODE.

Microammeter 7

— -+
=t o]
A CIRCULAR PORTION OF THE
GLASS, HOWEVER, IS LEFT CLEAR AND
THIS IS KNOWN AS THE "wiNDOW" AND FI1G. 15

THROUGH THIS TRANSPARENT PORTION, A Cl'f'CUI'f fbr Hre pﬁaéo _(‘e//.
WE PASS A BEAM OF LIGHT FROM THE OUT .

SIDE SOURCE. SO MUCH FOR THE CONSTRUCTION OF PHOTO-CELLS. Now LET US
CONTINUE WITH THE DISCUSSION CONCERNING THEIR OPERATION.

OPERATION OF THE PHOTO-ELECTRIC CELL

IN FIG.|5, WE HAVE A FUNDAMENTAL PHOTO-ELECTRIC CELL CIRCUIT AND
AS YOU WILL NOTE, WE HAVE THE POSITIVE END OF A BATTERY CONNECTED T0
THE ANODE OF THE PHOTO-CELL THROUGH A RESISTOR AND THE NEGATIVE END OF
THE BATTERY 1S CONNECTED TO THE CATHODE SURFACE OF THE CELL. THE ANODE
OF THE CELL NOW CORRESPONDS TO THE PLATE OF AN ORDINARY RADIO TUBE AND
THE CATHODE TAKES THE PLACE OF THE FILAMENT OR CATHODE OF A RADIO TUBE.

IN ALL TYPES OF RADIO TUBES, WE DEPEND UPON HEAT, IN ORDER TO

OBTAIN AN ELECTRON EMISSION AND THE HEAT IS FURNISHED BY A FILAMENT
J-MF 224 H .
‘== c% .1ME\. 1$
= \ 1 ¢
;\ \(MEG. S .25-
U U Sa MEG.
U > >
: E 0 2 i_{ J-MF D /\
- UAETA A P =
R ¥ ? =
0 3
_§ 1.Mf. Y .25- o
el Coid MEG. 10,000.
é _l .05-MEG. CHMS I
O +90V, Feav. OF250V. O—9V.  +200V. O

"FI1G. 16

A typical Television Amplifier for use With & Photo-Cell.
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CURRENT. |IN THE CASE OF THE PHOTO-CELL, WE HAVE NO HEATING ELEMENT BUT
IN PLACE OF THIS, ELECTRONS ARE EMITTED FROM THE CATHODE DUE TO THE
EFFECTS OF LIGHT RAYS STRIKING THE LIGHT-SENSITIVE SURFACE OF THE CATH=-
ODE.

MANY SUBSTANCES WILL EMIT ELECTRONS WHEN PLACED UNDER THE INFLU-
ENCE OF LIGHT BUT CERTAIN SUBSTANCES WILL EMIT MANY MORE ELECTRONS UN-
DER THESE CONDITIONS THAN OTHERS. ALKALI METALS OR ALKALI-METAL' HYDRID
ES ARE QUITE SENSITIVE TO LIGHT RAYS AND AMONG THE MOST COMMONLY  USED
ALKAL I=-METAL HYDRIDES FOR PHOTO-CELL PURPOSES ARE SODIUM HYDRIDE,POTASS
IUM HYDRIDE AND CAESIUM HYDRIDE. THERE ARE STILL OTHER SUBSTANCES,
WHICH EXHIBIT PRONOUNCED EFFECTS WHEN SUBJECTED TO LIGHT RAYS BUT THOSE
MENTIONED ARE THE MOST EFFECTIVE MATERIALS, WHICH HAVE BEEN FOUND up
TO THE PRESENT TIME. WE SPEAK OF THESE SUBSTANCES AS BEING "LIGHT-SEN-
sITIve".

SHOULD THE PHOTO-CELL OF F1G.|5 BE PLACED IN TOTAL DARKNESS, THEN
THE MICROAMMETER WOULD INDICATE NO CURRENT FLOW BECAUSE NO ELECTRONS

ransmitter
Room

NN
S S T

W

=1

FlG. 17
General Lay-out of Television Transmitting Egquipment-.

ARE BEING EMITTED FROM THE CATHODE SURFACE. NOW IF A BEAM OF LIGHTWERE
TO BE DIRECTED TO THE LIGHT SENSITIVE SURFACE OF THE CATHODE, A STREAM
OF ELECTRONS WILL BE EMITTED FROM THIS SURFACE AND SINCE THE ANODE ]
AT A POSITIVE POTENTIAL, DUE TO THE BATTERY CONNECTION, IT WIiLL ATTRACT
THE EMITTED ELECTRONS. THE RESULT IS THAT WE HAVE A STREAM OF ELECTRONS
AT THIS TIME FLOWING FROM THE CATHODE OVER TO THE ANODE AND THEREFORE
CURRENT WILL FLOW THROUGH THE SYSTEM AS INDICATED, THE SAME AS PLATE
CURRENT FLOWS THROUGH THE CONVENTIONAL RADIO TUBE.

IF THE LIGHT BEAM IS INTENSIFIED, THEN THERE WILL BE AN INCREASED
ELECTRON EMISSION FROM THE CATHODE, ACCOMPANIED WITH A CORRESPONDING IN
CREASE IN THE SO CALLED "PLATE CURRENT", OR PHOTO-CELL CURRENT. THus
IT IS SEEN THAT THE CURRENT FLOW WILL VARY AS THE INTENSITY OF  LIGHT,
WHICH IS FOCUSED UPON THE PHOTO-CELL VARIES.
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THE PHOTO-CELL CAN BE COMPARED VERY NICELY TO A MiCROPHONE, FOR
THE MICROPHONE CHANGES AIR PRESSURE VARIATIONS INTO ELECTRICAL CURRENT
VARIATIONS OF CORRESPONDING FREQUENCY, WHEREAS THE PHOTO-CELL CHANGES
LIGHT VARIATIONS |NTO ELECTRICAL CURRENT VARIATIONS OF CORRESPONDING
FREQUENCY. THE CURRENT THROUGH THE PHOTO-CELL IS SO SMALL THAT IT IS
MEASURED IN MICROAMPERES (MILLIONTHS OF AN AMPERE).

GAS-FILLED PHOTO-CELLS ARE MORE SENSITIVE THAN THE VACUUM TYPE.
THE REASON FOR THIS 1S THAT THE PHOTO ELECTRONS IONIZE THE INERT GAS IN
THEIR PASSAGE FROM THE CATHODE SURFACE OVER TO THE ANODE. THAT 1S, THE
PHOTO-ELECTRONS FLOW FROM THE CATHODE OVER TO THE ANODE AT SUCH A TRE=-
MENDOUS VELOCITY, THAT WHEN THEY COLLIDE WITH MOLECULES OF THE INERT
GAS, THEY BREAK THESE MOLECULES UP INTO THE ELECTRONS AND PROTONS OF
WHICH THEY ARE COMPOSED. WE CALL THIS ACTION "1ONIZATION BY coLLISION"
THESE EXTRA ELECTRONS ARE THEN ALSO ATTRACTED TO THE POSITIVELY CHARGED
ANODE, IN ADDITION TO THOSE LIBERATED BY THE CATHODE AND THE RESULT 11IS
THAT THE PHOTO-ELECTRIC CURRENT 1S INCREASED OVER WHAT IT WOULD BE WITH
THE FLOW OF PHOTO-ELECTRONS ALONE. (PHOTO-ELECTRONS ARE THE ELECTRONS

A o——— e

Fig.18
A Typical Television Receiver Clrcuit.

WHICH ARE EMITTED FROM THE CATHODE OF PHOTO-
CELLS AND THE PHOTO-ELECTRIC 'CURRENT CORRES~

=S -
PONDS TO THE PLATE CURRENT OF AN ORDINARY 000
TUBE. ) "Z Jov. 2
AL

NOT ONLY 1S THE PHOTO-ELECTRIC CURRENT AFFECTED BY THE INTENSITY
OF THE LIGHT DIRECTED UPON ITS CATHODE SURFACE BUT A CHANGE IN THE PO~
TENTIAL APPLIED TO THE ANODE WILL ALSO PRODUCE A PRONOUHCED EFFECT UPON
THIS CURRENT. ’ 3

WITH THIS INFORMATION OF PHOTO-CELL ACTION WELL IN MIND, YOU CAN
READILY SEE THAT BY HAVING THE PHOTO-CELL CONNECTED IN A CIRCUIT WITH A
BATTERY IN THE TELEVISION TRANSMITTER EQUIPMENT, THE BEAM OF LIGHT AS
REFLECTED FROM THE OBJECT BEING TELEVISED CAN BE DIRECTED UPON THE PHOT
OCELL AND THEREBY CONVERT THE LIGHT AND DARK SHADES OF THE OBJECT INTO
ELECTRICAL CURRENT VARIATIONS HAVING CORRESPONDING CHARACTERISTICS.

Now THAT WE HAVE A METHOD OF OBTAINING THE PROPER LIGHT VARI A=
TIONS TO OPERATE A SINGLE OR GROUP OF PARALLEL CONNECTED PHOTO-ELECTRIC
.CELLS, LET US NEXT CONSIDER THE AMPLIFIER INTO WHICH THE CURRENT VARI-~-
ATIONS ARE PASSED. A TYPICAL TELEVISION AMPLIFIER FOR USE WITH A PHOTO
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ELECTRIC CELL 1S SHOWN I[N FIG.|6 AND NO DOUBT YOU WILL IMMEDIATELY RE-
COGNIZE IT AS BEING A RESISTANCE-CAPACITY COUPLED AMPLIFIER, SIMILAR TO
THAT USED IN REGULAR RADIO PRACTICE, ONLY THAT THE PHOTO-ELECTRIC CELL
IS CONNECTED ACROSS THE INPUT.

IN CASE THAT SEVERAL PHOTO-ELECTRIC CELLS ARE USED TO"PICK-UP"THE
OBJECT BEING TELEVISED, THEN THEY ARE CONNECTED IN PARALLEL AND THE EN-
TIRE GROUP (S CONNECTED ACROSS THE INPUT OF THE AMPLIFIER. SUCH A PAR-
ALLEL COMBINATION OF PHOTO-ELECTRIC CELLS OFFERS A GREATER ENERGY PICK-
UP THAN WHEN ONE CELL IS USED ALONE. FURTHERMORE, THIS ARRANGEMENT MAK~
ES IT POSSIBLE FOR THE PHOTO-CELL GROUP TO SATISFACTORILY PICK-UP AT
VARIOUS ANGLES THE LIGHT REFLECTIONS FROM THE OBJECT BEING TELEVISED,
AND THUS MAKES A CLEAR PICTURE POSSIBLE.

NoTICE IN Fi1G.16 THAT THE ANODE OF THE PHOTO-CELL IS CONNECTED TO
THE POSITIVE END OF THE "B" SUPPLY, WHILE THE CATHODE OR LIGHT  SENSI-
TIVE ELEMENT 1S CONNECTED TO GROUND (B-) THROUGH A 2 MEGOHM  RESISTOR.
THE VOLTAGE CHANGES DEVELOPED ACROSS THIS RESISTOR
BY THE LIGHT VARIATIONS IMPRESSED UPON THE PHOTO-
CELL FORCE THE "SIGNAL" THROUGH THE .| MFD. FIXED
CONDENSER, ONTO THE GRID OF THE -24 TUBE AND THUS
THIS SIGNAL CORRESPONDING TO LIGHT INTENSITY CHANG
ES 1S SUCCESSIVELY AMPLIFIED BY THE FOLLOWING STAG
ES, THE SAME AS REGULAR RADIO SOUND SIGNALS.

PRACTICALLY ALL TELEVISION AMPLIFIERS,WHETH~-
ER IN THE TRANSMITTER OR RECEIVER, ARE OF THE RE-
SISTANCE-CAPACITY COUPLED TYPE BECAUSE THIS CLASS
OF AMPLIFIER IS BETTER ABLE TO HANDLE THE REQUIRED
WIDE FREQUENCY RANGE THAN IS THE TRANSFORMER COUP-
LED AMPLIFIER.

TRANSMI TTING THE PICTURE

SyMBoL AT THE OUTPUT OF THIS PHOTO=-CELLAMPLIFIER WE
FiG.19 NOW HAVE THE SCANNED PICTURE IN THE FORM OF ELEC~
Television Lamp- TRICAL CURRENT AND VOLTAGE CHANGES JUST LIKE THE

SOUND WAVES WOULD BE IN THE FORM OF CURRENT AND VOLTAGE CHANGES AT THE
OUTPUT OF THE MICROPHONE AMPLIFIER. THEREFORE, IT 1S REASONABLE THAT
THE OUTPUT OF THE PHOTO-CELL AMPLIFIER CAN BE USED TO MODULATE A CARR-
IER FREQUENCY, WHICH 1S GENERATED BY A REGULAR TRANSMITTER, THE SAME AS
CAN BE DONE WITH THE OUTPUT OF THE AUDIO AMPLIFIER IN A REGULAR BROAD-
CAST STATION. THIS IS JUST EXACTLY WHAT 1S DONE IN TELEVISION AND THERE
1S NO NEED FOR US TO GO INTO THE DETAILS CONCERNING THE GENERATION OF
THE CARRIER WAVE BY THE TRANSMITTER, MODULATION, RADIATION ETC. BECAUSE
THE PRINCIPLES ENVOLVED ARE EXACTLY THE SAME AS THOSE COVERED IN YOUR
RADIO TRANSMITTER LESSONS.

THE ONLY THING WILL BE THAT IN THE CASE OF TELEVISION, THE CARRIER
WAVE 1S MODULATED ACCORDING TO THE VARIATIONS IN THE INTENSITY OF THE

LIGHT BEAMS, WHICH ARE REFLECTED FROM THE SCANNED OBJECT BEING’ TELE~
VISED. WHEREAS IN THE CASE OF RADIO, THE CARRIER FREQUENCY IS MODULA-
TED ACCORDING TO THE SOUND WAVES WHICH ARE IMPRESSED UPON THE STUDIO

M| CROPHONE.
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THE GENERAL LAY-OUT OF A TYPICAL TELEVISION TRANSMITTING STATION,
IS SHOWN IN F1G.17. AT THE RIGHT OF F1G.|7 WE SEE THE SCANNER AND LAMP
HOUSE (LIGHT SOURCE) MOUNTED AS A SINGLE UNIT ON A COMMON STAND. THEN
COMES THE STUDIO WITH THE PHOTG-CELL PICK-UP FOR TELEViISION AND THE
LIGHT BEAM FROM THE SCANNER PASSES THROUGH AN OPENING IN THE WALL  AND
TELEVISION "Pick uP"BOXx".NEXT TO THE STUDIO COMES THE CONTROL ROOM AND
THEN THE TRANSMITTER ROOM.

THE TELEVISION RECEIVER

Now THAT WE HAVE THE MODULATED CARRIER WAVE RADIATED INTO SPACE,
OUR FOLLOWING PROBLEMS WILL CONCERN THE MANNER IN WHICH WE ARE ABLE TO
REPRODUCE THE TRANSMITTED IMAGE AT THE RECEIVER. PRESENT TELEVISION
TRANSMISSION IS BEING CARRIED GN AT SHORT WAVE LENGTHS AND THEREFORE,IT
IS NECESSARY THAT THE TUNED R.F. STAGES OF THE TELEVISION RECEIVER BE
OF THE SHORT WAVE TYPE. ANOTHER IMPORTANT POINT RELATIVE TO THE TELE-
VISION RECEIVER 1S THAT THE R.F. CIRCUITS SHOULD TUNE BROAD ENOUGH, SO
AS TO PASS ALL OF THE MODULATING FREQUENCIES WITH THE CARRIER.

e o n i Al B A e o Al e

L R, - AR ©

IN BROADCAST RECEIVERS, THE R.F. STAGES MUST ONLY PASS A BAND APP
ROXIMATELY 10 Kc. IN WIDTH, IN ORDER TO RETAIN ALL OF THE BROADCASTED
AUDIO FREQUENCIES, WHEREAS IN THE CASE OF TELEVISION, THE R.F. STAGES OF
THE RECEIVER MUST BE CAPABLE OF PASSING A BAND FROM LO 70 100 Kc. IN
WIDTH AND THEREFORE, THE TELEVISION RECEIVER MAY NOT BE AS SHARP TUNING
AS THE BROADCAST RECEIVER.

THE ClRCUIf DIAGRAM OF A TYPICAL TELEVISION RECEIVER IS SHOWN IN
FIG.IB AND ALTHOUGH IT DOES NOT EMPLOY THE LATEST TYPES OF TUBES, T
NEVERTHELESS ILLUSTRATES THE PRINCIPLE CLEARLY. IN LATER LESSONS, MORE
MODERN CIRCUITS WILL BE BROUGHT TO YOUR ATTENTION. THE PARTS VALUES FOR
THIS RECEIYER ARE AS FOLLOWS:

T .00026 MFD. TUNING CONDENSER.

= SPeciaL R.F. INDUCTANCE FOR TELEVISIONM.

- 10-11-17-20 ano 21=.| wmFD.

18-37-aND U7=1,000 oHms.

ELECTRAD TYPE R.} . =202 VOLUME CONTROL.

- 19-28A-32-34-39-42-46-50-53-56=50,000 oHMS.
12 - -22-=75,000 oHms.

|z - 23 -- TELEVISION R.F. TRANSFORMERS.

|

5

\O OO0~ O\
[

- 245,0002 MFD. VARIABLE CONDENSERS.
- 25=140 MFo. (MAX.) ADJUSTING CONDENSERS.

e P e e &y ¢ v eps 4w

26 = .000! MFD. GRID GONDENSER.

Eg = 50,000 OHM LEAK.

20 = | mFo,

30 = 4 wmro. |
3 - hz-5g=25,ooo OHMS

33 - 44-54=.25 wmro.

35 - 45-57=250,000 oHMs.
36 - 40-11-48-51-52-58=2 wmro.
63A=MILL I1AMMETER 0-50 MA.
A=Type B-30 ELECTRAD TRUVOLT RESISTOR.
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ég - 66-67 = 8 wro. 71 = POWER TRANSFORMER
60 = .| MFD. 72 = AMPERITE SELF~ADJUSTING LINE
69 - 70 = 30 HENRY CHOKES VOLTAGE REGULATOR.
NOoTICE IN F16.18, THAT THE DETECTOR IN THIS PARTICULAR RECEIVER EM
PLOYS A -2 TYPE TUBE USED AS A SPACE~CHARGE TUBE BUT THIS IS NOT THE

CASE IN ALL TELEVISION RECEIVERS.THE MODULATED CARRIER FREQUENCY IS AMP-
LIFIED IN THE R.F. STAGES BY THE SAME PROCESS AS CARRIED OUT IN BROAD~-
CAST RECEIVERS AND THE GRID CONDENSER AND LEAK TYPE DETECTOR SEPARATES
THE CARRIER FREQUENCY FROM THE MODULATING FREQUENCY IN THE CUSTOMARY MAN
NER .

A RESISTANCE-CAPACITY COUPLED AMPLIFIER FOLLOWS THE DETECTOR IN
Fig. I8 AND THIS CORRESPONDS TO THE A.F. AMPLIFIER OF THE BROADCAST SET,
ONLY IN THE CASE OF THE TELEVISION RECEIVER,THE ELECTRICAL EQUIVALENT OF
THE ORIGINAL LIGHT VARIATION IS BEING AMPLIFIED HERE IN PLACE OF  VOICE
CURRENTS,

FINALLY,AT THE OUTPUT OF THE POWER STAGE,WE FIND THAT A FLAT PLATE
NEON LAMP S CONNECTED IN THE PLATE CIRCUIT OF THE POWER STAGE TO RE-
PLACE THE LOUD SPEAKER. THE NEXT THING THEN WILL BE TO SEE WHAT PURPOSE
THAT THIS NEON LAMP SERVES.

Current F'°“’7 THE NEON OR TELEVISION LAMP
- . A PHOTOGRAPH OF ONE TYPE OF TELEVISION
< LAMP 1S SHOWN IN F1G.19. SOMETIMES THIS LAMP
+ GOES BY SOME OTHER NAME SUCH AS A"GLOW TUBE)
3 "NEON-LAMP" ETC., ALL MEANING THE SAME THING.

THE SYMBOL FOR THE LAMP 1S ALSO SHOWN iIN Fla.
I9 AND BECAUSE OF THE IMPORTANT WORK THAT IT
DOES,THIS LAMP CAN BE CONSIDERED AS THE HEART
OF THE TELEVISION RECEIVER.

i
)

SOurce

{y

THE TELEVISION LAMP, AS ILLUSTRATED
HERE, CONSISTS OF A GLASS BULB FROM WHICH
ALL AIR HAS BEEN PUMPED. A CERTAIN AMOUNT OF
Fi1G. 70 NEON GAS AT A DEFINITE PRESSURE IS THEN PUM-
Fundamental Crircurt PED INTO THE EVACUATED BULB.INSIDE OF THE
BULB YOU WILL FIND AS THE CATHODE, A THIN METAL PLATE AND AS THE ANODE A
FRAME WHICH GOES AROUND THE SURFACE OF THE CATHODE. [N ONE  PARTICULAR
STYLE,THE ANODE OR PLATE IS |3 INCHES SQUARE AND SINCE IT IS  NECESSARY
THAT THE PLATE AREA OF THIS PLATE BE A LITTLE LARGER THAN THE IMAGE REPRO
DUCED AT THE RECEIVER,A LAMP OF THE SIZE JUST MENTIONED WILL BE ABLE TO
TAKE CARE OF A PICTURE ABOUT | INCH SQUARE OR A TRIFLE LARGER.

L

A CUSTOMARY FOUR-PRONG BASE IS MOUNTED ON THE LOWER END OF THE
GLASS BULB AND THIS FITS INTO A STANDARD FOUR-PRONG SOCKET. SO MUCH FOR
ITS CONSTRUCTION AND NOW LET US SEE HOW THIS LAMP OPERATES.

SHOULD TME TELEVISION LAMP BE CONNECTED ACROSS A SOURCE OF VOLTAGE,
AS IN FIG.EO, THEN AN ORANGE GLOW WILL APPEAR ARCUND THE LAMP ELEMENT
WHICH IS CONNECTED TO THE NEGATIVE END OF THE BATTERY. IN TELEVISION RE
CEIVERS FOR HOME USE, THE VOLTAGE APPLIED ACROSS THE PLATES OF THE L AMP
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GENERALLY AMOUNTS TO ABOUT |80 voLTS. AS LONG AS SUFFICIENT VOLTAGE IS
IMPRESSED ACROSS THE LAMP, PLATE CURRENT WILL FLOW THROUGH THE CIRCUIT
FROM THE POSITIVE FRAME, THROUGH THE ELECTRON STREAM BETWEEN THE PARTS
AND THENCE INTO THE NEGATIVE SIDE OF THE CIRCUIT. THIS DIRECTION OF CUR
RENT FLOW 1S CLEARLY INDICATED BY MEANS OF THE ARROWS IN F16.20. IN
LAMPS SUCH AS GENERALLY EMPLOYED FOR HOME USE, THIS CURRENT WILL VARY
FROM ABOUT |0 To 20 MILLIAMPERES, PROVIDED THAT THE LAMP 1S BEING OPER-
ATED ACCORDING TO FACTORY SPECIFICATIONS REGARDING THE APPLIED VOLTAGE
ETC.

S0 FAR, WE HAVE A STEADY ORANGE-COLORED GLOW SURROUNDING THE CA=
THODE PLATE, WHICH IN ITSELF WOULD NOT SOLVE THE PROBLEMS OF TELEVISION
BUT THE IMPORTANT THING IS THAT THE BRIGHTNESS OF THIS GLOW DEPENDS
uPoN THE VOLTAGE APPLIED ACROSS THE ELEMENTS OF THE LAMP. THE GREATER
THIS VOLTAGE, THE BRIGHTER WILL BE THE GLOW AND VICE VERSA.

COUPLING THE TELEVISION LAMP TO THE RECEIVER

Now WE WiLL CONNECT THE TELEVISION S e
LAMP TO THE OUTPUT OF THE RECEIVER'S POW ower txec Condenser
ER STAGE BY MEANS OF THE .CIRCUIT ARRANGE

: | L
MENT SHOWN IN F16.2!. HERE You wiLL SEE " L
THAT THE "B" SUPPLY OF THE RECEIVER HAS - B
-
b=

ITS POSITIVE END CONNECTED TO THE PLATE Ry
OF THE POWER TUBE THROUGH LOAD RESISTOR
non

J !!
OF THE BLOCKING CONDENSER AND THE LAMP = - l“l +

1° THE TELEVISION LAMP IS 1SOLATED B .

FROM THE RECEIVER'S POWER STAGE BY ‘MEANS

HAS ITS (INDIVIDUAL SUPPLY CONNECTED A~ Potentiometer
CROSS ITS PLATES.

) Fla. 2l
Coupling the Television lamp 7o

S
THE POTENTIOMETER | USED AS A T (Do

MEANS WHEREBY THE INITIAL BRILLIANCE OF

THE LAMP 1S ADJUSTED. NOW BY HAYING THE LAMP SO CONNECTED TO THE  RE-
CEIVER CIRCUIT, IT IS CLEAR THAT THE SIGNAL VOLTAGES DEVELOPED  ACROSS
THE LOAD RESISTOR "RY, IN THE PLATE CIRCUIT OF THE POWER TUBE,WILL CAUSE
THESE SAME VOLTAGE CHANGES TO BE IMPRESSED ACROSS THE LAMP CIRCUIT THRU
THE COUPLING CONDENSER.

THESE VARYING VOLTAGE CHANGES WILL ADD TO AND SUBTRACT FROM THE
INITIAL VOLTAGE BEING IMPRESSED ACROSS THE LAMP AND THE RESULT IS THAT
THE BRILLIANCE OF THE LAMP WILL INCREASE AND DECREASE FROM ITS NORMAL
OR INITIAL BRILLIANCE IN DIRECT STEP WITH THE SIGNAL VOLTAGE CHANGES,
WHICH ACT THROUGH THE COUPL ING CONDENSER. THESE SIGNAL YOLTAGES, HOW-
EVER, ARE THE EXACT ELECTRICAL REPRESENTATIONS OF THE LIGHT VARIATIONS
ACTUATING THE PHOTO-ELECTRIC CELL AT THE TRANSMITTER, THEREFORE, THE
NEON LAMP AT THE RECEIVER WILL NOW BE PRODUCING VARIATIONS IN LIGHT IN-
TENSITY CORRESPONDING TO THOSE IMPRESSED UPGON THE PHOTO-ELECTRIC CELL.

RestsTor "R IN Fi1G. 2| 1S A CURRENT LIMITING RESISTOR.THE REAS-
ON FOR USING IT IS TO COUNTER-BALANCE THE NEGATIVE CHARACTERISTICS  OF
THE NEON LAMP. THAT 1S, THE RESISTANCE OF THE LAMP BECOMES LESS WITH AN
INCREASE IN CURRENT FLOW AND THUS IT IS OBVIOUS THAT WITH NO CURRENT

.
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LIMITING RESISTANCE EMPLOYED, THE CURRENT FLOW THROUGH THE LAMP WOULD
CONTINUALLY INCREASE. FINALLY, IT MIGHT BECOME GREAT ENOUGH TO CAUSE
ARCING WITHIN THE LAMP AND THEREBY DESTROY THE LAMP ENTIRELY.

SINCE THE TELEVISION LAMP ONLY SERVES TO REPRODUCE THE ORIGINAL
LIGHT VARIATIONS ACTING UPON THE PHOTO-ELECTRIC CELLS AT THE TRANSMI|TT-
ER, WE ARE ONLY SO FAR REPRODUCING THE TINY SECTIONS OF THE OBJECT BE-
ING TELEVISED AS IT IS BEING DIVIDED INTO THE SMALL ELEMENTARY AREAS
BY THE SCANNER. THE NEXT THING THEN WILL BE To RE-ASSEMBLE THE L IGHT
VARIATIONS PRODUCED BY THESE ELEMENTARY AREAS INTO A DUPLICATE OF THE
ORIGINAL OBJECT.

USE OF THE SCANNING DISC AT THE RECE!VER

SINCE WE USED A SCANNING DISC TO DIVIDE THE OBJECT INTO TINY PAR~
TICLES, IT 1S LOGICAL THAT WE CAN AGAIN USE A SIMILAR SCANNING DISC TO
REASSEMBLE THESE
ELEMENTARY AREAS
INTO THEIR ORIG-
INAL FORMAT | ON
AND THIS IS JUST
EXACTLY WHAT WE
DO.

AT THE RE-
CEIVER,A SCANN-
ING DISC OF THE

SAME TYPES AS
THAT USED AT THE
TRANSMITTER IS

PLACED  BETWEEN
THE OBSERVER AND
THE TELEVISION
LAMP. WITH THE
DISC STATIONARY
AND ANY ONE OF
THE HOLES AL IGN-
FIG. 22 ED WITH THE LINE
OF VISION BETWEEN
THE OBSERVERS EYE
AND THE CATHODE (NEGATIVE PLATE) OF THE TELEVISION LAMP, THE OBSERVER
WILL BE ABLE TO SEE ONLY ONE PARTICULAR SPOT ON THE LAMP'S CATHODE  AS
ILLUSTRATED IN Fila. 22. '

Reproducing the lmage.

SHOULD THE OBSERVER CONCENTRATE HIS VISION UPON THIS ONE DISC
HOLE, AS THE DISC IS SLOWLY TURNED BY HAND, THIS SPOT MOVES ACROSS THE
PLATE OF THE LAMP IN A HORIZONTAL PLANE. |F THE SCANNING DISC IS ROTA-
TED CLOCKWISE, THIS SPOT WOULD MOVE ACROSS THE CATHODE ELEMENT FROM THE
LEFT TOWARDS THE RIGHT. )

Now BY PLACING A DARK SCREEN OR FRAME IN THE LINE OF VISION BE~
TWEEN THE DISC AND THE OBSERVERS EYE, THE AREA OF VISION WILL BE LIMIT-

ED. THAT IS, THE CATHODE CAN ONLY BE SEEN AS LONG AS THE DISC HOLE IS‘ IN
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LINE WITH THE RECTANGULAR OPENING IN THE SCREEN. CONSEQUENTLY, AS ANY
ONE HOLE COMES INTO THE LINE OF SIGHT,THE OBSERVER'S VISION WILL BE DI~=
RECTED ACROSS THE LAMP'S CATHODE FROM LEFT TO RIGHT BUT AS SOON AS THIS
HOLE DISAPPEARS OFF TO THE RIGHT SIDE OF THE SCREEN% OPENING,THE FOLLOW=-
ING HOLE OF THE DISC WILL APPEAR IN THE LINE OF SIGHT AND WILL AGAIN DI~
RECT THE OBSERVER'S VISION ACROSS THE CATHODE OF THE LAMP FROM THE LEFT
TOWARDS THE RIGHT BUT THIS TIME, HE WILL SCAN THE SECTION OF THE CATHODE
SLIGhTLY BELOW THAT AS OBSERVED BY THE FIRST HOLE., THIS IS DUE TO THE
SPIRAL ARRANGEMENT OF THE HOLES IN THE SCANNING DISC.

FINALLY, AFTER ONE COMPLETE REVOLUTION OF THE SCANNING DISC, THE
OBSERVER, WILL HAVE COMPLETELY SCANNED AN AREA OF THE LAMP'S  CATHODE
PLATE EQUIVALENT TO THE AREA OF THE OPENING IN THE SCREEN. By REVOLVING
THE SCANNING DISC AT A SPEED oF 900 R,P.,M., HOWEVER, THE OBSERVER  WILL
NO LONGER BE ABLE TO DISTINGUISH THE INDIVIDUAL HOLES OF THE DISC BUT
INSTEAD OF THIS HE WILL SEE A COMPLETE SECTION OF THE PLATE ALL AT ONCE.

By APPLYING THE INITIAL VOLTAGE A-
CROSS THE TELEVISION LAMP,WHILE THE SCANN-
ING DISC IS ROTATING AT 900 R.P.M.,THE oB-
SERVER WILL SEE AN ORANGE COLORED SQUARE
DUE TO THE GLOW ON THE CATHODE PLATE. THIS
ORANGE SQUARE WILL NOT VARY IN BRILLIANCE
AND IT WILL BE OF EQUAL SIZE TO THE OPEN
ING IN THE SCREEN, WHICH BY THE WAY,I!S GO-
ING TO BE THE SIZE OF THE REPRODUCED PiIC-
TURE.

Neen Lamp

IT 1S IMPERATIVE THAT THE SCANNING
DISC AT THE RECEIVER BE DRIVEN AT EXACTLY
THE SAME SPEED AS THE SCANNING DISC AT THE
TRANSMITTER AND THAT THESE TwWO DISCS WILL
BE 50 SYNCHRONI|ZED THAT THE SAME HOLE OF
THE DISC AT THE RECEIVER WiLL BE IN THE

LINE OF SIGHT OF THE OBSERVER AS THE DISGC ElG. 23
HOLE PASSING THE BEAM OF LIGHT AT THE TRAN . )
SMITTER AT THIS SAME INSTANT, The Jenkins Radiovisor.

THIS BEING THE CASE, THEN WHEN THE SIGNAL VOLTAGES ARE APPLIED A-
CROSS THE LAMP AT THE RECEIVER, THE OBSERVER WILL NOT ONLY SEE VARI A=
TIONS IN THE INTENSITY OF THE ORANGE GLOW AS HE LOOKS THROUGH THE FRAME
BUT THESE CHANGES IN LIGHT INTENSITY WILL OCCUR AT DEFINITE SPOTS ON THE
LAMP'S CATHODE, SO THAT THE CHANGES OF LIGHT AND DARK WILL BE ARRANGED
tN THE SAME PATTERN AS ON THE ACTUAL IMAGE BEING TELEVISED.

Do NOT MISUNDERSTAND THIS STATEMENT BECAUSE CERTAIN SPOTS ON THE
CATHODE OF THE TELEVISION LAMP DO NOT ACTUALLY CHANGE IN BRILLIANCE BUT
THE BRILLIANCE OF THE ENTIRE PLATE VARIES AT THE SAME TIME., HOWEVER,DUE
TO THE HOLES IN THE SCANNING DISC, THE OBSERVER ACTWALLY SEES ONLY ONE
TINY SPOT OF THE CATHODE AT A TIME AND THE INSTANT THAT HE OBSERVES THIS
ONE SPOT,THE ENTIRE CATHODE WIiLL ALREADY HAVE BECOME BRIGHTER OR DIMMER‘
BUT HE IS UNAWARE OF THIS FACT AND NOTES ONLY THE CHANGE IN LIGHT IN=
TENSITY AT THE ONE PARTICULAR SPOT. HENCE DUE TO THE PRESISTENCE OF VIS-—
ION, HE STILL SEES THIS SAME SPOT AS THE OTHERS RAPIDLY COME INTO VIEW,
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WITH THE RESULT THAT IN HIS MIND, HE SEES THEM ALL AT ONCE,PROPERLY ARR
ANGED SO THAT THE SHADING OF LIGHT AND DARK IS IN A DEFINITE PATTERN,
THEREBY REPRODUCING THE ORIGINAL IMAGE.

ENLARGING THE REPRODUCED PICTURE

THE PRESENT IMAGES REPRODUCED BY TELEVISION IN THE HOME ARE STILL
RATHER SMALL, BEING APPROXIMATELY ONE INCH SQUARE AND SO TO INCREASE
THEIR SI1ZE, THE GENERAL PRACTICE IS TO MOUNT A MAGNIFYING LENS BETWEEN
THE SCREEN OR FRAME AND THE OBSERVER. THE OBSERVER THEN SEES THE PiIC~-
TURE THROUGH THE LENS WHICH ENLARGES 'IT TO SUFFICIENT SIZE FOR COMFORT
ABLE RECEPTION. AN EXAMPLE‘OF THE PICTURE REPRODUCER OR "RADIO-VISOE"
FOR A TELEVISION RECEJVER 1S SHOWN INfFIG.23 AND THROUGH THE LENS |IN

THIS CASE, THE PICTURE WILL APPEAR AS 'BEING ABOUT 4" squaRe.

IN THIS LESSON, WE HAVE DISCUSSED THE FUNDAMENTAL PRINCIPLES UN-
DERLYING THE TRANSMISSION AND RECEPTION OF TELEVISION AND IN THE FOLLOW
ING LESSON, WE WILL CONTINUE THE STUDY OF TELEVISION, / CONSIDERING AT
THAT TIME OTHER METHODS OF SCANNING, VARIOUS TELEVISION RECEIVER CIR-
CUITS, METHODS OF SYNCHRONIZING TELEVISION EQUIPMENT ETC.

Examination Questions

LESSON NO. TEL-1I

|. - WHAT ARE THE ESSENTIAL DIFFERENCES BETWEEN A TELEVISION
RECE|VER AND A BROADCAST RECEIVER?

2 - Do DARK SURFACES REFLECT LIGHT BETTER THAN DO SURFACES
OF A LIGHTER COLOR?

3. =~ AT A TELEVISION TRANSMITTER, IS THE ENTIRE IMAGE TO BE
TELEVISED "PICKED-UP" ALL AT ONCE BY THE PHOTO-ELECTRIC
CELLs? ExPLAIN.

4. - As FAR AS THE SCANNING DISC ITSELF 1S CONCERNED, WHAT DE
TERMINES THE WIDTH AND HEIGHT OF THE "PICTURE"?

5. - WHEN USING A SCANNING DISC HAVING 48 HOLES, HOW MANY REV
OLUTIONS OF THE DISC ARE REQUIRED TO SCAN THE OBJECT
ONCE?

6. - WILL PICTURE DETAIL BE BETTER IF A SCANNING DISC OF A
GREATER NUMBER OF HOLES IS UsSeDp?

7. - |F THE VOLTAGE ACROSS THE NEON LAMP IS INCREASED,WiLL THE
LAMP INCREASE [N BRILLIANCE?

8. - DOES THE GLOW IN THE NEON LAMP OCCUR AROUND THE POSITIVE
PLATE OR AROUND THE NEGATIVE PLATE?

9. - WHAT IS THE PURPOSE OF THE SCANNING DISC AT THE TELEVIS-
ION RECEIVER?

I0 - ARE SOME PORTIONS OF THE NEON LAMP'S CATHODE ILLUMINATED
BRIGHTER THAN OTHERS? EXPLAIN.
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LESSON NO. 2

NEON LAMP CIRCUITS —-MECHANICAL SYT/QAJAJEVQS

IN THE PREVIOUS LESSON, YOU WERE SHOWN ONLY ONE FUNDAMENTAL NEON
LAMP CIRCUIT CONNECTED TO THE OUTPUT OF THE TELEVISION RECEIVER. AL-
THOUGH THIS ONE CIRCUIT SERVED TO ILLUSTRATE HOW THE TELEVISION LAMP IS
MADE TO OPERATE, YET YOU SHOULD ALSO BECOME FAMILIAR WITH OTHER POPULAR
LAMP CIRCUITS.,

DIRECTLY COUPLED LAMP CIRCUIT

PROBABLY THE THOUGHT HAS ALREADY PRESENTEOD ITSELF TO YOU AS To
WHY THE TELEVISION LAMP CANNOT BE CONNECTED DIRECTLY INTO THE PLATE CIR
CUIT OF THE POWER TUBE AS ILLUSTRATED IN F1G.2, INSTEAD OF USING A COUP
LING CIRCUIT. ALTHOUGH THE CIR-
cuit ofF F16.2 ¢AN BE USED, YET
IT IS NOT ADVISABLE BECAUSE NO
PROVISION 1S MADE, WHEREBY  THE

INITIAL INTENSITY OF THE LAMP
CAN BE ADJUSTED FOR BEST RESULTS.
FURTHERMORE, THIS SYSTEM DOES

NOT PERMIT THE USE OF VOLTAGES
BEST SUITED FOR BOTH THE NEON
LAMP AND POWER TUBE.

THE sYSTEM oF Fla. 2 HAS
BEEN IMPROVED UPON IN THE CIR=
cuiT DIAGRAM OoF Fi1a.3. THE Ess-
ENTIAL IMPROVEMENTS BEING THE PO
TENTIOMETER AND THE 2000 OHM RE-
SISTOR, WHICH AIDS IN OBTAINING
A BETTER IMPEDANCE MATCH BETWEEN
THE POWER TUBE AND ITS PLATE CIR
cUIT. EVEN WITH THESE ADDED IM- FIG. L
PROVEMENTS, THE SYSTEM 1S NOT AL Television in the Home.
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TOGETHER SATISFACTORY, CHIEFLY BECAUSE IF THE POTENTIOMETER IS ADJUSTED
FOR THE MOST SUITABLE BRILLIANCY OF THE LAMP, THE PLATE VOLTAGE OF THE
TUBE WILL ALSO BE EFFECTED AND WOULD THUS PREVENT THE TUBE FROM OPERAT-
ING AT ITS RECOMMENDED VALUES. :

POWER NEON L?MP So You SEE, CONSIDERING ALL OF
~TUBE THESE CONDITIONS, IT 1S BEST TO USE A
SEPARATE SOURCE OF VOLTAGE FOP THE
LAMP.THIS VOLTAGE SOURCE FOR THE LAMP,
HOWEVER, DOES NOT NECESSARILY HAVE TO®
BE SUPPLIED BY BATTERIES BUT MAY  BE
FURNISHED BY ANY CONVENTIONAL TYPE OF
"B" ELIMINATOR. IN THIS CASE,THE CURR
b ENT, AS FURNISHED BY THE ELIMINATOR,
MUST BE ABSOLUTELY FREE FROM A.C. RIP

Fle. 2 . PLE AS OTHERWISE IT WILL SPOIL THE
Neon /..amp Connections. PICTURE.

Al

INDIRECT LAMP COUPLING WITH COMMON "B" SUPPLY

Fig. 4 ILLUSTRATES A GOOD SYSTEM IN WHICH THE SAME "B" sSuPPLY CAN
BE USED FOR BOTH THE POWER TUBE ¢ OF THE RECEIVER "
AND THE NEON LAMP. NOTICE THAT IN THIS EXAMPLE,THE
"B" SUPPLY AS FURNISHED TO THE POWER TUBE,WiLL NOT
BE AFFECTED BY ANY CHANGE OF RESISTANCE |IN THE
LAMP CIRCUIT BECAUSE AS FAR AS D.C. IS CONCERNED,
THE POWER TUBE AND LAMP CIRCUITS ARE CONNECTED IN
PARALLEL WITH EACHOTHER AND A FIXED CONDENSER PRE- B _
VENTS THE D.C. OF THE LAMP CIRCUIT FROM FLOWING -"lhlﬂtjgvr e
THROUGH THE LOAD OF THE POWER TUBE. AN IRON CCRE
IMPEDANCE OR CHOKE COIL 1S USED AS THE LOAD IN THE il ‘
PLATE CIRCUIT OF THE POWER TUBE.

2000 ..
~gp* OHMS

Fl&G. 3

Additional load,
THE RESISTOR R,oF Filc.4 1s USED TO ADJUST
THE INITIAL INTENSITY OF THE TELEVISION LAMP, WHILE THE 1000 oHM RESIS-
TOR 1S THE CURRENT LIMITING RESISTOR.RESISTOR RySERVES AS A LOAD ACROSS
WHICH THE SIGNAL VOLTAGES CAN BE DEVELOPED TO ACT UPON THELAMP AND THIS
SAME RESISTOR ALSO SERVES TO COMPLETE THE "B" CIRCUIT THROUGH THE LAMP.

POwER Tuee i NEON LAMP THE GLOW. LAMP IS EXCEEDINGLY SEN
B | * SITIVE TOWARD VOLTAGE VARIATIONS ACT-
LN | ING UPON IT AND T HAS BEEN ESTIMATED
Ny 3 QLﬁ THAT SUCH A LAMP |S CAPABLE OF CONVER
uammsi: Jﬁz-'? TING VOLTAGE CHANGES INTO VARIATIONS
{ o 3 IN LIGHT INTENSITY AT THE REMARKABLE
+C J. 3 RATE ofF 100,000 cYCLES PER SECOND. IN
=... i OTHER WORDS, VOLTAGE AND CURRENT VAR-
_%B I N IATIONS AS RAPID AS 100,000 cYCLES
v v * : CAN BE FOLLOWED BY THE GLOW-LAMP.

MORE ABOUT MECHANICAL

FlG. 4 SCANNING

Indirect Coupling.
¢ Ci p ‘9 NOW LET US RETURNTO THE SUBJECT
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OF SCANNING, YOU WILL RECALL THAT IN THE PREVIOUS LESSON, THE ONLY SCAN
NING DEVICE, WHICH WE CONSIDERED, WAS THE DISC HAVING A NUMBER OF HOLES
ARRANGED IN A SPIRAL FORMATION NEAR ITS RIM. THIS TYPE OF SCANNING DISC
IS KNOWN AS THE "Nipkow SCANNING Disc" BUT BESIDES THIS TYPE,STILL OTH-
ERS ARE BEING USED AND IT |S WITH SOME OF THESE OTHER TYPES TO WHICH WE
SHALL DEVOTE THE PRESENT DISCUSSION.

THE SANABRIA SYSTEM OF SCANNING

o O o

V&
/0

A DIFFERENT TYPE OF SCANNING D1ISC
Is SHOWN IN F16.5. THIS 1S THE "SANABRIA
Disc™ AND IN THIS CASE, INSTEAD OF HAV-
ING ONE CONTINUOUS SPIRAL,WE HAVE THREE
SECTIONS, NAMELY "A", "B" ano "C". THIsS

TYPE OF DISC WILL COMPLETELY SCAN THE )
PIcTURE THREE TIMES DURING ONE  REVOLU- 6 0 0 7%30
TION. THAT 1S, EACH SECTION OF HOLES 7

SCANS THE PICTURE ONCE AND SHOULD WE
START WITH THE HOLE MARKED |, THE ENTIRE
PICTURE WILL HAVE BEEN SCANNED ONCE  BY EIG. 5

THE TIME THE LAST HOLE OF GROUP "A" The "Sanabria” Scanning Disc.
COMES INTO THE LINE OF VISION.THE  HOLE :
MARKED 2 WILL THEN COMMENCE SCANNING THE PICTURE FOR THE SECOND  TIME,
COMPLETING THE JOB WITH THE LAST HOLE IN SECTION "B" THiS SAME PROCESS
IS THEN BEGUN BY HOLE #3 AND SECTION "C" WILL SCAN THE PICTURE FOR THE
THIRD TIME AS THE DISC COMPLETES A SINGLE REVOLUTION.

IN THIS CASE, HOWEVER, THE OBJECT 1S NOT REALLY COMPLETELY SCANN-
E0 BY EACH SECTION OF THE DISC BECAUSE THE ADJACENT HOLES IN ANY ONE
SECTION APPROACH THE CENTER OF THE DISC AT TWICE THE RATE AS IN DISCS OF
THE CONTINUOUS SPIRAL TYPE. THIS CAN PROBABLY BE BEST |ILLUSTRATED BY
MEANS OF F1G.6, WHERE THE PICTURE FRAME HAS BEEN DIVIDED INTO hﬁ HOR1~-
ZONTAL LINES TO CONFORM WITH THE 45 HOLES IN THE DIsc.

= Now As secTioN "A" DOES THE SCANNING, 1T
: DOES NOT SCAN THE.LINES IN CONSECUTIVE  ORDER
= — BUT IT SCANS LINE #| FIRST AND THEN LINES U-7-
— —— 10-13-16 €Tc. AND FINISHES WITH THE 4374 {ng,

Ruma

F = SECTION "B" OF THE DISC COMMENCES ITS SCANNING
—————— OPERATION WITH LINE #2 IN F1G.6 AND THEN CON-
= | secutiveLy Lines 5-8-11-14 eTc., FINISHING WITH

e T ] THE )-})-}TH LINE.
43.
pr —] "0
— - SECTION "C" THEN FOLLOWS BY SCANNING THE

EilG. 6 LINES IN THE ORDER OF 3-6-9—I2-I5 ETC. AS SEEN
Sequence of Scanning. N F16.6 AND THEN AFTER ONE COMPLETE  REVOLU-
TION OF THE DISC, THE PICTURE WILL HAVE  BEEN
SCANNED IN DETAIL. BY ROTATING THE ‘0I1SC AT SUFFICIENT SPEED,THE FIELD
OF VIEW, AS OBSERVED THROUGH-THE HOLES OF THE DISC, WILL TAKE ON THE
APPEARANCE OF A SQUARE OR RECTANGLE, WHOSE WIDTH IS EQUAL TO THE  DIS-
TANCE BETWEEN ADJACENT HOLES AND WHOSE HEIGHT 1S EQUAL TO THE DIFFEREN-
CE BETWEEN THE CENTER OF THE DISC AND THE FIRST AND LAST HOLE OF  EACH
SECTION.
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LENS-EQUIPPED SCANNING DI1SCS

LiGHT RAYS HAVE A NATURAL TENDENCY TO SPREAD APART AS THEY GET
FARTHER AWAY FROM THEIR
SOURCE. THIS MEANS THAT

LAMP THE FARTHER WE GO FROM THE
N LIGHT SOURCE,THE  GREATER
I WILL BE THE AREA  COVERED
_ ' BY THE BEAMS AND TO COVER
=9 % y 3 A LARGER AREA WITH A GIVEN
P — ; / AMOUNT OF LIGHT,IiT IS CLEAR
Sy THAT THE ILLUMINATION WILL
DECREASE WITH AN INCREASE
IN AREA ON WHICH THE LIGHT
RAYS ARE SPREAD.

RAY OF LlI@HT

SCANNING

Disc g THE LAW CONTROLL ING

THIS PHENOMENA IS KNOWN AS
THE "INVERSE SQUARE  LAW"
AND THIS LAW STATES  THAT
AS THE DISTANCE FROM  THE
Fla.7 SOURCE 1S DOUBLED,THE ILL-

Spreading of Light Rays. UMINATION AT THE LATTER OR

FARTHER POINT IS oNLY |/

THAT AT THE POINT NEARER THE LIGHT SOURCE. IN OTHER WORDS,AT |0 FT.FROM
THE LIGHT SOURCE, THE ILLUMINATION 1S ONLY |/B THAT AT A POINT ONLY 5

FT. FROM THE SOURCE.

THIS CONDITION WILL TEND TO SPREAD THE LIGHT BEAM OVER TOO GREAT
AN AREA WHEN SCANNING THE SUBJECT TO BE TELEVISED AND THIS OF COURSE IS
UNDESIRABLE |F GOOD PICTURE DETAIL 1S EXPECTED. To REMEDY THIS UNFAVOR
ABLE CON:DITION, SOME SCANNING DISCS HAVE AN INDIVIDUAL CONDENSING LENS
MOUNTED IN EACH HOLE OF THE DISC.

THE CONDENSING LENS ACTS THE SAME AS AN ORDINARY MAGNIFYING LENS,
IN THAT IT COLLECTS THE SPREADING LIGHT RAYS AND FOCUSES THEM DOWN TO
A SMALL SPOT. THE USE OF SUCH A LENS-EQUIPPED SCANNINGDISC 1S SHOWN IN
Fic.3AND HERE YOU WILL NOTE
HOW A SHARP,  CONCENTRATED
BEAM OF LIGHT COVERS BUT A
VERY SMALL AREA AT A TIME,
AS THE TELEVISED SUBJECT 1S )
BEING SCANNED. LAMP

LENS=EQUIPPED) SCANN-
ING DISCS CAN ALSO BE USED

AT THE RECEIVER AS ILLUSTRA | SSNSES
TED IN F16.9. HERE YoUu WiLL Disc

NOTE THAT THE CONCENTRATED
LLIGHT BEAM 1S FOCUSED UPON
A SEMI=TRANSPARENT SCREEN,
UPON WHICH THE TELEVISED Iﬁ g, 8

AGE 1S FORMED BY THE BEAM LGs—Equ/;oped Scanning Disc.

SCANNING DISC
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OF THE GLOW LAMP. THIS SYSTEM IS BEING USED IN THE PHOTOGRAPH SHOWN IN
Fig.l OF THIS LESSON.

MULT1-SYSTEM SCANNING DISC

SINCE NO STANDARD HAS YET BEEN ADOPTED AS TO THE NUMBER OF LINES
INTO WHICH AN OBJECT SHOULD BE DIVi-
DED WHILE SCANNING, YOU WILL FIND
SOME SYSTEMS USING 48 LINES, OTHERS
60 LINES ETC. THIS BEING THE  CASE,
IT 1S OBVIOUS THAT A DIFFERENT SCANN
ING DISC MUST BE USED AT THE RECEIV-
ER, IN ORDER TO RECEIVE P1CTURES
FROM STATIONS TRANSMITTING WITH ANY
ONE OF THE POSSIBLE SYSTEMS.HOWEVER, |
THE NECESSITY OF SEPARATE DISCS CAN
BE DONE AWAY WITH QUITE EASILY,SIMP-
LY BY MAKING A DISC SUCH AS ILLUSTRA
TeED IN Fi16.10, ' wHERE TWO SETS OF

sPIRAL HOLES "A" anpD "B" ARE PROVID- FIG. ©
EO. Reproduction of Picture Upon a Screen

NEON LAMP

Y

SCREEN

ASSUMING ONE OF THESE SPIRALS OF F1G.l10 To CONSIST OF 60 HOLES
AND THE OTHER of U8 HOLES, YOU CAN USE EITHER SECTION MERELY BY CHANG-
ING THE POSITION OF THE GLOW LAMP SO THAT IT WILL BE ALIGNED WITH WHAT-
EVER SET OF HOLES 1S BEING USED AT THE TIME. THE TWO SETS OF HOLES ARE
SPACED FAR ENOUGH APART, SO THAT BOTH OF THEM CANNOT BE IN THE FIELD OF
VIEW AT THE SAME TIME. |T 1S ALSO POSSIBLE TO MAKE A SIMILAR DISC,HAV-
ING ONE OR MORE SETS OF HOLES FOR THE NIPKOW SYSTEM OF A DIFFERENT NUM-
BER OF LINES PER SET AND IN ADDITION, TO ALSO HAVE A THREE~-SECTION SET
OF HOLES FOR THE SANABRIA SYSTEM, THUS HAVING WHAT MIGHT BE CLASSIFIED
AS A UNIVERSAL SCANNING DISC.

THE SCANNING BELT

IN Fig.1l YOU WiLL SEE STILL ANOTHER SCANNING DEVICE. THIS UNIT
1S EMPLOYED WITH THE BAIRD TELEVISION EQUIPMENT AND AS YOU WILLNOTE,
THE SCANNING MEMBER CONSISTS OF A THIN
METALLIC BELT OR HOOF, HAVING THE SCANN-
ING HOLES SPIRALLY ARRANGED AROUND 17S
CIRCUMFERENCE. THE SCANNING BELT IS MOUN
TED ON A SPIDER AND THE SPIDER 1S DRIVEN
BY AN ELECTRIC MOTOR.

THE GLOW LAMP IS MOUNTED IN POSi-
TION BEHIND THE SCANMING BELT, THAT IS,
INSIDE THE DRUM-SHAPED CHAMBER SO  THAT
THE GLOWING PLATE CAN BE OBSERVED  THRU
THE SCANNING HOLES AS THE BELT IS RAPID-
LY ROTATED. ONE COMPLETE REVOLUTION OF
THE BELT WILL SCAN THE PICTURE ONCE, THE
FiG. 10 SAME AS IN THE CASE OoF THE NiPkow DISC

Jwo Scanning Disesin One. TYPE SCANNER.
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THE BELT 1S REMOVABLE FROM THE SPIDER AND CAN BE REPLACED  WITH
BELTS HAVING A DIFFERENT NUMBER OF HOLES, SO THAT THE UNIT IS ADAPTABLE
To THe 48 Line, U5-LINE, AND 60 LINE SYSTEM.

SCANNING WITH
A DRUM

IN F16.12, you
ARE SHOWN A REAR VI-
EW PHOTOGRAPH OF THE
IMPROVED JENKIN'S
DRUM TYPE RADIOVISOR.
THis uNIT CONSISTS
OF A SCANNING DRUM
AND SHUTTER OR OBS=-
CURING DISC,BOTH DRI
VEN BY. THE SAME EL-
ECTRIC MOTOR.

THE CIRCUMFER-
ENCE OF THE DRUM IS
PERFORATED WITH FOUR
ROWS OF HOLES, EACH
ROW FORMING ONE COM=-
PLETE TURN AND EACH

SCANNING BELT

SYNCHRONIZING _ |

DRIVING
MOTOR, “Stx

J

SPIDER,

WHEEL

FlG. 11
Belt Type Scarmrer,

ROW 1S ARRANGED SO AS TO FORM ONE TURN OF A HELIX. THAT IS, THE  FOUR
ROWS OF HOLES ARE JUST LIKE FOUR THREADS AROUND A SCREW. TWO MORE VIEWS
OF THIS SAME UNIT ARE SHOWN IN Figs. 13 ano IL.

THE NEON LAMP 1S MOUNTED INSIDE OF THE DRUM, SO THAT THE CATHODE
PLATE FACES ONE SIDE OF THE DRUM AS SHOWN IN Fies. |3 ano 14, Twe o8-
SERVER SEES THE GLOW OF THE LAMP THROUGH THE HOLES OF THE DRUM, AS THE

DRUM RAPIDLY REVOLVES AROUND

NEON LAMD —=|]

SCANNING DRUM
!

FlG.12Z
The Jenkins Radioviser.

THE STATIONARY LAMP. BEING THAT THERE ARE
FOUR DRUM HOLES CONTINUALLY VERTICALLY AL-
IGNED WITH EACHOTHER, THE OBSERVER  WOULD
ACTUALLY SEE FOUR DIFFERENT SPOTS ON  THE
CATHODE OF THE NEON LAMP AT THE SAME TIME.
To PREVENT THIS, HOWEVER, AN  ENGENIOUS
SHUTTER OR OBSCURING DISC IS USED IN CON-
JUNCTION WITH THE DRUM.

THIS SHUTTER DISC HAS SLOTS CUT IN
IT AT SUCH ANGLES, SO THAT WHEN THE SHUTTER
DISC AND DRUM ARE DRIVEN SIMULTANEOUSLY, ONE
SLOT WILL ONLY UNCOVER ONE ROW OF DRUM
HOLES AS THE DRUM AND SHUTTER COMPLETE ONE
REVOLUTION. THAT IS, AS THE PICTURE BE-
GINS, ONE SHUTTER SLOT WILL UNCOVER THE
TOP ROW OF DRUM HOLES AND ALL OTHER DRUM
HOLES WiLL BE HIDDEN FROM VIEW AT THIS
TIME. DURING THE SECOND REVOLUTION OF THE
DRUM, THE SECOND ROW OF DRUM HOLES WILL BE
EXPOSED BY A SHUTTER SLOT ETC.AND IN ORDER




LESSON NO.2 PAGE 7

TO COMPLETELY SCAN THE PICTURE, FOUR REVOLUTIONS OF THE ORUM ARE RE-
QUIRED.

Fig. |4 ILLUSTRATES HOW THE OBSERVER SEES THE PICTURE AT THIS

TYPE OF RADIOVISOR., THIS iLLUSTRATION CLEARLY SHOWS THE RELATION BE~

TWEEN THE DRIVING MOTOR, SCANNING DRUM, NEON LAMP, SHUTTER DISC, MAGNI-

YING NS H w .

oow ST FYING LE , SHADOW BOX,AND THE OBSERVER
\ DRUM STUDY THIS ORAWING CAREFULLY.

THE ENTIRE RADIOVISOR 1S INSTALLED
IN A CABINET AS OUTLINED IN Fia.l4  anD
THE COMPLETE UNIT THEN APPEARS FROM THE
OUTSIDE AS SHOWN IN Fi1G.15. To  OBSERVE
THE P{CTURE, ONE SIMPLY LOOKS INTO  THE
SHADOW BOX BUT IT 1S NOT NECESSARY  FOR
ONE TO ACTUALLY INSERT THEIR HEAD INTO
THE BOX AS WAS FREQUENTLY THE CASE IN
SOME OF THE EARLIER EXPERIMENTAL MODELS.

THE PURPOSE OF THE "sHapow Box" s
TO PREVENT TOO MUCH OUTSIDE LIGHT  FROM
FALLING UPON THE PICTURE BECAUSE SUCH
LIGHT WOULD TEND TO MAKE THE PICTURE IN
DISTINCT, THE SAME AS WHEN TOO MUCH
LIGHT 1S PERMITTED TO FALL UPON THE
SCREEN AT A MOTION PICTURE THEATER. THE
SHADOW BOX SIMPLY SERVES THE SAME PURPOSE AS THE DARKENED ROOM WHERE MO
TION PICTURES ARE SHOWN.

Disc

FiG. 1%
Front View of Jenkins Drum
Type Radrovisor:

A SINGLE PLATE NEON LAMP 1S USED iN THIS PARTICULAR RADIOVISOR.BY
A SINGLE PLATE LAMP IS MEANT THAT THE CATHGDE IS IN THE FORM OF A CUST-
OMARY LAMP PLATE BUT THE ANODE INSTEAD OF EEING A PLATE, TAKES THE FORM
OF A RECTANGULAR SHAPED FRAME PLACED CLOSE TO THE CATHODE. THE OPERAT-
ING PRINCIPLES, HOWEVER, ARE IDENTICAL TO THE LAMP WHERE BOTH THE CA-
THODE AND ANODE TAKE THE SHAPE OF PLATES.

A DOUBLE SCANNING DISC

ANOTHER SCANNING SYSTEM, WHICH HAS BEEN USED 'WITH SOME OF THE
BAIRD TELEVISION EQUIPMENT, 1S SHOWN IN Fig.16. IN THIS CASE, WE HAVE
TWO SCANNING DISCS-AN OUTER ONE - -
AND AN INNER ONE. THE INNER DISC
HAS LONG NARROW HOLES PLACED RAD
IALLY AROUND ITS CIRCUMFERE.ICE
AND THE OUTER DISC HAS BUT ONE
CONT INUOUS SPIRAL CUT AROUND ITS
CIRCUMFERENCE. THE TWO DISCS ARE
PLACED BETWEEN THE NEON LAMP, £
SCREEN4AND OBSERVER AS ILLUSTRA- i i
TED AND THEY ARE THEN DRIVEN IN
OPPOSITE DIRECTIONS.

LIGHT SHADOW BOX
NEON LAMP R‘*Y\{Ltns/ =
_ ra I

T

- SHUTTER .

Fla. 14
THE INNER DISC ALONE WOULD Observing the Picture.
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EXPOSE A LONG NARROW SECTION OF THE LAMP'S CATHODE WHEN IN THE LINE OF
VISION BUT THE WIDTH OF THE SPIRAL SLOT IN THE OTHER DISC DETERMINES
THE HEIGHT OF THE PLATE SECTION SEEN BY THE OBSERYER. THUS THE INNER
SLOTTED DISC DIRECTS THE OBSERVER'S VISION HORIZONTALLY OR ACROSS THE
PICTURE, WHILE THE OQUTER SPIRAL DISC DIRECTS HIS VISION VERTICALLY FROM
THE TOP TOWARD THE BOTTOM OF THE PICTURE.

SCANNING WITH MIRRORS

THE MIRROR TYPE SCANNER IS ILLUSTRATED FOR YOU IN FiG. |TAND HERE
THE SCANNING DEVICE CONSISTS OF A WHEEL CALLED THE "MIRROR WHEEL"  AND

SHADOW

NEON LAMP

EXTERIOR DISC

INTBERIOR DISC

Fla. 18 Filg.1e
Jenkins Radiovisor Cabinet, A Dual Scanning Disc

MANY SMALL INDIVIDUAL MIRRORS ARE MOUNTED AROUND THE CIRCUMFERENCE OF
THIS WHEEL.

THE LIGHT BEAM FROM THE TELEVISION LAMP IS PASSEL THKOUGH A CON-
ODENSING LENS, WHICH DIRECTS IT UNTO THE MIRROR SURFACES AS A SHARPLY
DEFINED BEAM. AS THE MIRROR WHEEL IS CAUSED TO ROTATE BY THE ELECTRIC
MOTOR, EACH OF THE SMALL MIRRORS
WILL TAKE ITS TURN IN HAVING THE
LAMP'S LIGHT BEAM FOCUSED UPON
IT. THE LIGHT STRIKING ANY ONE
OF THE MIRRORS WILL BE REFLECTED
FROM T AT AN ANCLE AND WE CALL

MIRROR WHEEL
/

LIGHT Aav

THIS REFLECTED LIGHT THE "SCANN- \Z? SCREEN
ING BEAM", AN
" " COND.LENS (%‘/
A "TRANSLUCENT", THAT 1S, YeELEVISIon — X
A SEMI=TRANSPARENT SCREEN IS LAMP
FLACED IN THE PATH OF THE SCANN- Fla, 17
g Y MIR . . .
NG Lletlp 8O whly 8 WY CLlE LD Scanning With the Mirror wheel.

ROK QUICKLY PASSES THE BEAM GivV-
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EN OFF BY THE NEON LAMP,
CROSS THE SCREEN. THIS
1S OF COURSE POSSIBLE
DUE TO THE CHANGE IN
THE ANGLE OF REFLECTION
AS THE MIRROR MOVES IN
ITS CIRCULAR PATH OR
ORBIT, THIS ACTION, AS
JUST DESCRIBED, ACCOUNTS
FOR THE HORIZONTAL SCA
NNING.

THE VERTICAL SCA
NNING OF THE  PICTURE
IS ACCOMPLISHED BY THE
FACT THAT EACH OF THE
SMALL MIRRORS IS TILT-
ED IN A SLIGHTLY DIFF-
ERENT VERTICAL PLANE,
SO THAT AS THE MIRROR
WHEEL 1S ROTATED, EACH
MIRROR WILL SCAN A HOR
IZONTAL LINE SLIGHTLY
BELOW THE ONE SCANNED
BY THE PRECEEDING. MIRR
OR. FINALLY,AFTER ONE
COMPLETE REVOLUTION OF
THE WHEEL,THE PICTURE
WILL HAVE BEEN SCANNED
COMPLETELY FROM THE
TOP TOWARD THE BOTTOM,
AS WELL AS  HORIZONT-
ALLY,

IT WiLL DRAW THE SCANNING BEAM HORI ZONTALLY A~
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ElG. 18
Reproducing Grid of Bell Laboratories.

THE BELL SYSTEM OF
REPRODUC ING PICTURES

QUITE A COMPLEX TELEVI~-

SION REPRODUCING DEVICE WAS CON-

X

{xlﬂ (LY e

TINFOIL

COMMUTATOR

CEIVED BY THE BeLt LABORATORIES.
THE UNIT 1S ILLUSTRATED IN FiG.
18 AND IT CONSISTS OF A CONTIN-
UOUS GLASS TUBING, WHICH IS
BENT BACK AND FORTH ACROSS A
FRAME-WORK, THUS FORMING A GRID
SHAPED BODY. THIS GLASS TUBING
IS FILLED WITH NEON GAS AND A
CONTINUOUS SPIRALLY WCUND WIRE
RUNS THROUGH TH!S TUBING THRU-
OUT ITS ENTIRE LENGTH.UNIFORMLY

Y

) FlG. 19
Diagram o

the Bell Re -
preo uc/ng Grid.

SPACED ON THE OUTSIDE OF THE
GLASS TUBING, THERE  ARE 2500
SMALL RECTANGLES OF FOlL.
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EACH OF THESE SMALL PIECES OF FOIL 1S CONNECTED TO A  COMMUTATOR
BAR BY MEANS OF A PIECE OF WIRE. TH1S COMMUTATGR IS SHowN N Fia.19 anD
THE EARS ARE ALL INSULATED FROM EACHOTHER. ALSG NOTICE THE CONNECTION
BETWEEN THE PIECES OF FOIL AND THE COMMUTATOR BARS IN Fi6.19.

Since 2500 pIECES OF
FOIL ARE MOUNTED ON THE o0OUT-
SIDE OF THE GLASSTUBING,THERE
MusT BE 2500 BARS [N THE COMM
UTATOR AND 2500 WIRES FOR CON
NECTIONS. ONE END OF THE TuUB-
ES CENTRAL WIRE TERMINATES AT
POINT "Y" AND THE ARM OF THE
COMMUTATING DEVICE 1S CONNEC-
TED TO POINT "X". PoinTs "X"
AND "Y" ARE THEN CONNECTED IN
THE OUTPUT OF THE TELEVISION
RECEIVERS POWERSTAGE IN PLACE
OF THE CUSTOMARY NEON LAMP.

THE SIGNAL VOLTAGES WilLL

THEREFORE BE IMPRESSED ACROSS

Fla, 20 POINTS "X" anpD "Y" AND WITH

5cann/ng Disc Layout. THE ‘CONTACT ARM ON COMMUTATOR

SEGMENT #1 1IN Fic.19,THE siG-
NAL VOLTAGE WILL BE IMPRESSED ACROSS FOIL #! AND THE CENTRAL WIRE  AND
THEREFORE THE NEON TUBE WILL GLOW AT THIS PARTICULAR POINT, WITH THE
BRILLIANCE OF THE GLOW DEPENDING UPON THE APPLIED SIGNAL VOLTAGEAT THIS
PARTICULAR INSTANT.

SHOULD THE CONTACT ARM BE DRIVEN IN A CLOCKWISE DIRECTION BY A MO
TOR, THEN THE CIRCUIT WILL AT THIS INSTANT BE COMPLETED THROUGH CIRCUIT
#2 AND THE SECTION OF THE NEON TUBE AT FOIL #2 wiLL GgLow. IN LIKE MANN
ER, AS THE COMMUTATOR ARM COMPLETES ONE REVOLUTION,THE NEON TUBE  WILL
GLOW AT EACH OF THE 2500 RECTANGLES OF FOIL AND THE BRILLIANCE OF  THE
GLOW AT ANY ONE OF THESE POINTS WILL DEPEND ENTIRELY UPON THE SIGNAL VOL
TAGE BEING APPLIED ACROSS X AND Y AT THE TIME.

60 RADIAL LINES AROBUND THE

Disc ~ G°ONE FROM THE
BY REVOLVING THE CONTACT ARM FAST ENOUGH, °THEj

THESE SEPARATE GLOWS WILL APPEAR TO THE EYE
AS ONE MASS OF LIGHT, AND THE VARIATIONS IN |
BRILLIANCE AT THE DIFFERENT SECTIONS OF THE
NEON GRID WILL BE ARRANGED INTO A DEFINITE
PATTERN,SO AS TO REPRODUCE THE LIGHT AND SHAD
ING EFFECT AS THEY ARE ON THE ORIGINAL OBJECT
BEING TELEVISED. THE PICTURE WiLL BE COMPLET-
ELY SCANNED AFTER EACH REVOLUTION OF THE COMM
UTATOR ARM.

CONSTRUCTION OF A NIPKOW SCANNING DISC

Fl1G.2!
SINCE THE NIPKOW SCANNER 1S THE CHEAP-

EST, AS WELL AS THE MOST EASILY CONSTRUCTED Spotting *he Holes.
SCANNER, IT IS USED MORE THAN ANY OTHER SYSTEM
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BY THE HOME EXPERIMENTER., FOR THIS REASON,THE FOLLOWING CONSTRUCTIONAL
INFORMAT |ON HAS BEEN PREPARED. OUR FIRST STEP IN THIS DIRECTION WILL BE
TO LAY-OUT A 60 HOLE DISC AS A SPECIFIC EXAMPLE,

IN THIS CASE, THE IMAGE WILL BE 60 ELEMENTS HIGH AND [2 ELEMENTS
WIDE, WHICH MEANS THAT THE PICTURE WILL BE OBLONG RATHER THAN  SQUARE.
THE IMAGES FOR THIS SYSTEM ARE SCANNED AT A RATE OF 20 PICTURE PER SEC-
OND AND THIS CORRESPONDS TO A SCANNING
D1sc SPEeD ofF 200 R.P.M. SQUARE HZAD

THE GENERAL LAY-0OUT FOR THE RE-
QUIRED DISC 1S SHOWN IN F16.20 AND IN
THIS ILLUSTRATION ROUND SCANNING HOLES
ARE SHOWN. YOU WILL FIND,HOWEVER, THAT p——

SQUARE SCANNING HOLES WILL GIVE sSTILL The Punching 720/
BETTER RESULTS BECAUSE THEY MAKE A - '
GREATER AMOUNT OF LIGHT AVAILABLE TO THE OBSERVER'S EYE THAN DO ROUND
HOLES.

FOR THIS DISC, YOU CAN OBTAIN A CIRCULAR BLANK OF 20 GUAGE ALUMIN
UM, WHICH 1S ABOUT 30" IN DIAMETER. THE NEXT STEP IS TO LAY-OUT THE
HOLES IN THIS DISC AND WE COMMENCE BY FIRST LOCATING THE EXACT CENTER OF
THE DI1SC. NoOw THEN, WE ALREADY KNOW THAT THE NUMBER OF HOLES REQUIRED
I1s 50 AND SINCE THESE 6O HOLES MUST ALL BE EQUALLY SPACED AROUND THE CIR
CUMFERENCE OF A CIRCLE IN WHICH THERE ARE 360°, THEN THE ANGLE OF DIS-
PLACEMENT OR THE ANGULAR DISTANCE BETWEEN THESE HOLES WILL HAVE TO BE

EQUAL To _360 =6°.
0

THE WIDTH OF THE PICTURE WILL BE DETERMINED BY THE SIZE OF THE
PICTURE AND THE SIZE OF THE NEON TUBE'S PLATE, WHICH IS AVAILABLE  FOR
THE FIELD OF VIEW. WE WILL ASSUME THAT FOR THE CONDITIONS AT HAND, THE
WIDTH OF THE PICTURE CAN BE MADE |.L4",
THEN SINCE THIS PICTURE WIDTH IS TO CON-

STITUTE J2 ELEMENTS AS ALREADY STATED,IT
““4 IS CLEAR THAT THE S1ZE OF EACH OF THE
SCANNING HOLES MusT Be |. 44" = .02" sa.
72
THEN SINCE THE PICTURE IS To BE 60 E€ELE-
MENTS HIGH,THE HEIGHT OF THE PICTURE WILL
B8e 60 X .02" or |.2 INCHES.

WING NU'T;

MAGNIFYING
LENS

SHART——-—f NN i WITH A SHARP PUNCH OR SCRIBER,CARE
FULLY MARK THE CENTER OF THE DISC AND
MARK A LIGHT LINE FROM THIS CENTER POINT
TO THE EDGE OF THE DISc. Now BY USING A
PROTRACTOR, DRAW LINES FROM THE  CENTER
TO THE D1SC EDGE AT INTERVALS OF 6°UNTIL

SUSPENTION
SCREWS ~~

bisc —7
YOU HAVE DRAWN 60 OF THESE RADIAL LINES.
THESE LINES SHOULD BE DRAWN AS LIGHT AS
H Y P
Fla, 23 POSSIBLE,FOR THEIR ONLY PURPOSE IS TO

SERVE YOU AS A GUIDE,INDICATING THE DIS-
The Assembled Scanner. tance BETWEEN ADJACENT SCANNING  HOLES.

Now THE CIRCUMFERENCE OF THE CIR-
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CLE, ON WHICH HoLE #1 1n F16.20 15 tocaten, wite se 144" X 50 or 86.4"
AND THE RADIUS FOR A CIRCLE OF THIS SIZE wWill BE £QuaL To 86.4" pivioeo
BY 6.2332 OR 13.75 INCHIS. THEREFORE, PICK OUT ANY ONE OF THE RADIAL LI
NES,; WHICH YOU OREW ON [hE DJSC AND MEASURE OFF A DISTANCE ON IT OF
13.75" FROM THE CENTER OF tH& DISC AS SHOWn N Fi16.21. THisS will FiIx
THE LOCATION FOR HOLE #l. TH|S DONE, TAKE A PAIR OF DIVIDERS AND WITH
THE RADIUS ADJUSTED To 13.75" DRAW AN ARC THROUGH THIS POINT.

A TYPICAL TOOL FOR PUNCHING SQUARE HOLES IS SHOWN IN F1G6.22. You
CAN EITHER MAKE THIS TOOL YOURSELF OR ELSE HAVE ONE MADE BY A MACHINIST.
THIS TOOL CAN BE MADE READILY FROM AN ORDINARY DRIFT, NAIL-SET, OR CENT
ER PUNCH, WHICH FOR THIS PURPOSE SHOULD BE GROUND DOWN TO A FLAT SUR-
FACE .02" sqQuARE. F1a. 22 SHOWS THE GROUND END OF THE TOOL CONSIDERABLY
ENLARGED, SO THAT THZ DETAIL OF THE GRINDING WORK CAN BE CLEARLY Vis-
1BLE.

AFTER THE TOOL IS FINISHED AND READY FOR USE, THE NEXT THING IS
TO OBTAIN A BLOCK OF SOFT WOOD TO USE
Adjusting bar AS AN ANVIL WHILE PUNCHING THE HOLES.
o THE LARGER THIS BLOCK, THE BETTER,AND
= mS Il Neon THE END GRAIN SHOULD BEZ 'CAREFULLY LEV
// | (s @j//' famp ELLED OFF.
Magrifying | 4 Efﬁf" NOW LAY THE DISC OVER THE  END
lens | GRAIN OF THIS BLOCK OF wW00D,SO THAT
ﬂ i THE POINT WHERE YOU ARE GOING TO
h PUNCH THE FIRST HOLES IS RESTING UPON

S THE BLOCK FIRMLY. PLACE THE  WORKING
- i~

END OF THE PUNCH AT THE MARKWHICH YOU

it e MADE 13.75" FROM THE DISC CENTER  ON

S ONE OF THE RADIAL LINES AND ALIGN TS

Installation in Cabinet SQUARE CUTTING END AGAINST THE RADIAL

LINE AND ARC WHICH CROSS EACHOTHER AT

THIS POINT, AS SHOWN IN F1G.2] AND STRIKE THE PUNCH A SHARP BLOW WITH A
HAMMER. THUs HOLE #| iIs ForMED.

THE REASON FOR PUNCHING INTO THE END GRAIN- OF THE WOOD BLOCK 1S
THAT THIS WiLL PERMIT THE METAL TO CUT CLEARLY WITHOUT LEAVING A BURR.
SHOULD, HOWEVER, BURRS REMAIN, THEN YOU CAN REMOVE THEM BY CAREFUL FIL-
ING.

AFTER HOLE #! 1s PUNCHED, THEN AGAIN TAKE YOUR DIVIDERS AND AD-
JUST THE RADIUS, SO THAT WITH ONE OF ITS POINTS PIVOTED AT THE CENTER
OF THE DISC, THE OTHER POINT WILL JUST TOUCH THE EDGE OF HOLE #l| WHICH
FACES TOWARDS THE CENTER OF THE DISC AND WITH THIS SETTING, DRAW AN ARC
SUFFICIENTLY LONG TO CUT THROUGH THE NEXT RADIAL LINE. THIS IS ALSO bLL
USTRATED IN Fi1G.2l. THEN PUNCH HOLE #2 SO THAT THE EDGES OF THIS HOLE
WiLL BE ALIGNED WITH THE NEXT RADIAL LINE AND THE ARC AS SHOWN IN Fia.
2.

THIS CONE RE~ADJUST THE DIVIDERS SO THAT WiTH ONE POINT PIVOTED AT
THE CENTER OF THE DISC, THE OTHER WILL JUST REACH THE EDGE OF HOLE#Z
WHICH FACES THE CENTER OF THE DISC AND DRAW AN ARC LONG ENOUGH TO CUT
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THE NEXT RADIAL LINE. THEN PUNCH ANOTHER HOLE AT THIS NEW POINT OF IN=-
TERSECTION ETC. UNTIL YOU HAVE PUNCHED ALL 60 HOLES AROUND THE DISC.

SHOULD YOU CARE TO PROVIDE A 48 HOLE SPIRAL ON THIS SAME DISC, SO
THAT THE PICTURE WiLL BE U8 €LEMENTS HIGH AND 60 ELEMENTS WIDE AND STILL
USING THE SAME PUNCH, THEN THE FOLLOWING FACTS WILL HOLD TRUE. FirsT,
THE WIDTH OF THE PICTURE wouLp BE 00 X .02" orR 1.2" AND THE RADIUS  TO
THE OUTER HOLE OR HOLE #| wouLp BE 9.16" (CIRCUMFERENCE OF THIS CIRCLE=
1.2" X 48 = 57.6" anp so tTs RAIUS 1s 57.6 oivioep ey 6.2832, wHicH 1s
EQUAL To 9.16").

THE HEIGHT OF THE IMAGE IN THIS CASE wouLd Be .02" X 48 or .96"
AND THE DISTANCE BETWEEN SUCCESSIVE RADIAL LINES ON THE'DISC WILL HAVE
To BE 300 = 7.5 or 7°30°.(7 oecrees aND 30 MINUTES). WITH THIS INFOR-

MATION, THE HOLES FOR THIS SYSTEM COULD
ALSO BE LAID OUT ON THE SAME DISC WITH
COMPARATIVE EASE. GREAT CARE, HOWEVER,
MUST BE EXERCISED IN MAKING ALL OF THE
NECESSARY MEASUREMENTS ETC., SO THAT THE
FINISHED DtSC WILL BE ACCURATE.

FINALLY, AFTER ALL SCANNING HOLES
HAVE BEEN MADE IN THE DISC, THE HOLE
FOR MOUNTING PURPOSES CAN BE MADE AT ITS
CENTER BUT THE SI1ZE OF THIS HOLE WiLL OF
COURSE DEPEND UPON THE TYPE OF MOUNTING
WHICH YOU ARE USING. THIS WILL BE 0BVI-
OUS AT THE TIME OF CONSTRUCTION.

SOME EXPERIMENTERS GO SO FAR  AS ElG.25
TO CUT AWAY A PORTION FROM THE CENTRAL Synchronism — lsochronisrm.
PORTION OF THE DISC, SO AS TO REMOVE EXCESS WEIGHT SO THAT LESS  POWER
WiLL BE REQUIRED TO REVOLVE THE DISC. THIS, HOWEVER, IS NOT ALTOGETHER
NECESSARY, ESPECIALLY WHEN THE DISC IS MADE OF STOCK WHICH IS NOT TOO
HEAVY BUT IF IT IS DONE, THEN EXTREME CARE. MUST BE USED WHEN  REMOVING
METAL, SO THAT THE DISC IS NOT THROWN OUT OF BALANCE.

ASSEMBLING THE SCANNING EQUIPMENT

S0 MUCH FOR SCANNING DISCS -- NOW LET US TURN YOUR ATTENTION TO
FIG.23 WHICH SHOULD OFFER YOU A NUMBER OF SUGGESTIONS RELATIVE TO ASSEM
BLING THE HOME=-MADE SCANNER. HERE THE MOTOR FROM AN ORDINARY’ ELECTRIC
FAN 1S BEING USED TO SUPPLY THE DRIVING POWER FOR THE DISC. THE SAME F1
TTING 1S USED FOR COUPLING THE SCANNING DISC TO THE MOTOR SHAFT AS Whs
ORIGINALLY USED FOR THE FAN BLADE MOUNTING.

THE SHADOW-BOX IN THIS CASE 1S A SECTION OF A MEGAPHONE, CUT TO
LENGTH SO AS TO PROVIDE A SUITABLE FORM. A DOUBLE CONVEX LENS IS THEN
MOUNTED IN THE SHADOW BOX AS SHOWN, SO AS TO ENLARGE THE SIZE OF THE
IMAGE WHEN OBSERVED THROUGH THIS LENS. THE NEON TUBE IS MOUNTED IN AN
INVERTED POSITION AND ITS BASE IS HELD IN PLACE BY A MACHINE SCREW AND
WING-NUT, SO THAT UPON LOOSENING THE WING=NUT, THE BASE AND TUBE CAN BE
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ROTATED TO THE PROPER POSITION, SO THAT THE PLATE OF THE TUBE CAN BE AL
IGNED PARALLEL WITH THE FACE OF THE SCANNING DISC.

FIG.ZM SHOWS YOU HOW THE SCANNING SYSTEM CAN BE MOUNTED IN A BOX-
LIKE CABINET. NOTE THAT IN THIS CASE, THE MOTOR AND NEON TUBE ARE BOTH
MOUNTED ON ADJUSTABLE SUPPORTS, SO THAT THE ENTIRE SYSTEM CAN BE PéOP—
ERLY ALIGNED WITH THE APERTURE OR OPENING IN THE END OF THE SHADOW BOX
THROUGH WHICH THE IMAGE IS OBSERVED. ALSO OBSERVE HOW RUBBER MOUNT INGS
ARE USED, SO THAT VIBRATION WILL BE KEPT TO A MINIMUM, FOR THIS wiLL
AID IN BRINGING ABOUT A REDUCTION IN PICTURE DISTORTION.

SYNCHRONIZATION OF SCANNING DISCS

ONE OF THE GREATEST PROBLEMS IN TELEVISION ENGINEERING IS TO MAIN

TAIN ACCURATE SYNCHRONISM BETWEEN

SRR THE SCANNING SYSTEM AT BOTH THE TEL-

e T (7’\\ EVISION TRANSMITTER AND RECEIVER.YoOU
;;:i:ﬂﬁi- A Yo\ ARE NOW GOING TO BE SHOWN HOW  THIS
/ N\ ' CAN BE ACCOMPLISHED AT THE RECEIVER

I WHEN USING MECHANICAL DISC SCANNERS.

,l i FIRST OF ALL, HOWEVER,LET US BE SURE

S >-7 THAT YOU HAVE A CORRECT UNDERSTAND-

— | ING OF THE EXPRESSION "SYNCHRONISM".

4 #\ u PUSH AT THE TOP OF F1G.25, WE HAVE

\ 5 BUTTON TWO DISCS WHICH ARE SYNCHRONIZED.
RMBOSTATS THAT 1S, THEY ARE TRAVELING AT  THE

SAME SPEED AND IN ADDITION, THE SAME

Fla,. 26 HOLE IN EACH OF THE DISCS IS AT THE
SAME POINT OF TRAVEL. NOoTICE -THAT
THE FIRST HOLE OF THE SPiRAL OF BOTH
DISCS ARE LINED UP WITH POINT "A" AT THE SAME INSTANT.

Manval Sync/;ron/'z/'ng System.

THE TWO DISCS AT THE BOTTOM OF F1G6.25 ARE NOT SYNCHRONIZED,  AL-
THOUGH THEY ARE ROTATING AT THE SAME SPEED. As YOu WiLL NOTE,THE  TWwO
DISCS ARE ONE-QUARTER REVOLUTION OUT OF STEP WITH EACHOTHER. THE TwoO
DISCS WHEN OUT OF STEP BUT ROTATING AT THE SAME SPEED ARE SAID TOBE
IN A STATE oF ISOCHRONISM BUT FOR TELEVISION PURPOSES, THEY MUST BE AB-
soLuTELY SYNCHRONIZED,

ONE METHOD OF SYNCHRONIZING THE TRANSMITTER AND RECE!VER SCANNING
DISC IS TO GRIVE BOTH OF THESE DISCS WITH SYNCHRONOUS MOTORS WHICH ARE
CONNECTED To A.C. POWER OR LIGHT LINES OF LIKE FREQUENCY. THE SPEED OF
THIS TYPE OF MOTOR IS GOVERNED BY THE FREQUENCY OF THE A.C. POWER SUPP-
LY WHICH OPERATES IT. ALTHOUGH IT IS TRUE THAT MOST COMMERCIAL POWER COM
PANIES FURNISH 50 OR 60 CYCLE SUPPLY TO THEIR LINES, YET ALL OF THE DI-
FFERENT COMPANIES DO NOT REMAIN EXACTLY AT THEIR GIVEN FREQUENCY, THAT
IS, THE FREQUENCY MAY BE SOMEWHAT MORE OR LESS. FOR LIGHTING PURPOSES,
THIS VARIATION IS NOT NOTICEABLE BUT FOR SYNCHRONIZING TELEVISION, A
VARIATION OF 1 OF |% WOULD GIVE ONLY FAIR SYNCHRON!ZATION,

3000
A SIMPLE MANUAL SYNCHRONIZING SYSTEM

IN F16.26 WE ARE ILLUSTRATING A VERY SIMPLE, ALTHOUGH A RATHER
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CRUCE METHOD OF SYNCHRONIZING A FAN MOTOR AT THE RECEIVER. HoOWEVER, IT
DOES ILLUSTRATE A PRINCIPLE. HERE YOU ARE SHOWN HOW THE MOTOR 1S CONN-
ECTED ACROSS THE 110 voLT A.C. oR D.C., POWER LINE BUT TWO RHEOSTATS ARE
CONNECTED IN SERIES IN ONE SIDE OF THIS CIRCUIT,

ONE OF THESE RHEOSTATS HAS A MAXIMUM RESISTANCE VALUE OF  ABOUT
100 7o |50 OHMS WHILE THE OTHER IS A SMALLER UNIT, HAVING A MAXIMUM RE
SISTANCE VALUE oF BUT 10 To |5 OHMS ANC A PUSH BUTTON, SUCH AS USED FOR
DOOR BELLS, 1S SHUNTED OR CONNECTED ACROSS THE SMALLER RHEOSTAT.

ALSO NOTICE THAT IN THE CIAGRAM SHOWN IN F16.26, Two 3 orR | MFD.
BY-PASS CONDENSERS ARE CONNECTED ACROSS THE POWER CIRCUIT WITH THEIR
CENTER CONNECTION MUTUALLY GROUNDED. THESE CONDENSERS ARENOT ALTOGETHER
NECESSARY BUT NEVERTHELESS THEY ARE ADVISABLE WHEN USING A MOTOR HAVING
A COMMUTATOR AND BRUSHES. BY USING THEM, DISTURBING INTERFERENCE CAUSED
BY THE BRUSH AND COMMUTATOR OPERATION WILL BE BY-PASSED TO GROUND RATH-.
ER THAN BEING PERMITTED TO DESTROY THE QUALITY OF THE PICTURE.

To USE THIS SYNCHRONIZING SYSTEM, YOU FIRST ADJUST THE TWO RHEOS=-
TATS UNTIL THE SCANNING DISC ROTATES JUST BELOW THE DESIRED SPEED,  AND
YOU THEN PUSH THE BUTTON PERIODICALLY. WHENEVER THIS BUTTON IS DEPRESS
ED, IT WILL SHORT-CIRCUIT.THE SMALLER RHEOSTAT AND THIS WILL PERMIT THE
MOTOR TO PICK UP SPEED. THUS THE
PUSH BUTTON WILL HAVE TO BE DE-
PRESSED PERIODICALLY WHILE THE
SYSTEM 1S OPERATING, IN ORDER TO
KEEP THE SCANNING DISC ROTATING
AT THE PROPER SPEED.

ALTHOUGH ONE RHEOSTAT WOULD
GIVE AN APPROXIMATE SPEED SETT-
ING, YET A LARGE AND SMALL ONE,
WHEN USED TOGETHER AS SHOWN,WILL
PERMIT THE OPERATORTO MAKE A FIE,
ER ADJUSTMENT THAN IS POSSIBLE
WHEN USING ONE RHEOSTAT ALONE. \

SYNCHRONIZING WITH THE . Fla. 27
PHONIC MOTOR The Rhonic Motor,

AS YOU HAVE SEEN, THIS METHOD OF SYNCHRONIZING IS QUITE CRUDE AND
PRESENTS THE DISADVANTAGE IN THAT IT REQUIRES CONTINUAL ATTENTION DUR-
ING THE TELEVISION PROGRAM. FOR THIS REASON, WE SHALL ALSO FAMILIARIZE
YOU WITH WHAT 1S NOW THE MOST POPULAR TYPE OF TELEVISION  SYNCHRONIZER
AND IN WHICH WE MAKE USE OF THE "PHONIC-MOTOR".

THE MOST OUTSTANDING ADVANTAGE OF THE PHONIC~-MOTOR IS THAT 1T PRE
MITS THE TELEVISION TRANSMITTER TO CONTROL THE SPEED OF THE ‘RECEIVER'S
SCANNING DISC AND IT 1S NO MORE BUT REASONABLE TO EXPECT AN ARRANGEMENT
OF THIS TYPE TO BE MOST PRACTICAL.

BEFORE GOING INTO THE CONSTRUCTI-ONAL DETAILS REGARDING THE PHONIC
MOTOR, LET US FIRST BRIEFLY CONSIDER THE PRINCIPLES OF ITS OPERATION,
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A SIMPLE TYPE oF PHONIC MOTOR 1S sHowN You IN Fig. 27 WHILE ITs op=-

ERATING PRlthst I'S ILLUSTRATED IN F16.28. As vou wiLL NOTE 1IN Fia,
20, WE HAVE A "U"-snapep LAMINATED IRON CORE WITH THE TWO POLE Tips A
AND C,

WINDINGS ARE PﬁbVIDED ON EACH OF THESE
POLES,WITH THE TURNS SO WOUND THAT WHEN CURR-
ENT FLOWS THROUGH THEM IN A GIVEN DIRECTION,
ONE OF THE POLES WILL ASSUME A NORTH POLARITY
WHILE THE OTHER AT THE SAME TIME ASSUMES A
SOUTH POLARITY. ALSO NOTE THAT THESE TWO WIND-
INGS ARE CONNECTED IN PARALLEL.

JuST ABOVE THIS IRON CORE, WE HAVE AN IR
ON GEAR, WHICH IS PIVOTED BUT FREE TO MOVE A-
BOUT TS CENTRAL AXI1S. THIsS ENTIRE ARRANGEMENT
FORMS A SIMPLE TYPE OF SYNCHRONOUS MOTOR. THIS
MOTOR, HOWEVER, IS NOT POWERFUL ENOUGH TO START
RUNNING FROM A STATIONARY POSITIiON AND MUST
FIRST BE GIVEN A START EITHER BY HAND OR ELSE
BY SOME OTHER FORM OF MOTIVE POWER. YET,AFTER
ONCE,STARTED, THE GEAR WILL CONT INUE ROTATING
UNDER ITS OWN POWER. :

Flca. Z2&
Principle of Metor

ASSUMING IN F16.28 THAT AT THe INSTANT SHOWN, THE FLOW OF A.C.
THROUGH THE COILS IS SUCH THAT POLE "A" |'S MAGNETIZED TO A SOUTH POLAR-
ITY AND POLE "C" TO A NORTH POLARITY, THEIR MAGNETIC LINES OF FORCE
WILL REACT UPON THE GEAR. THAT 15, POLE "C" WiLL ATTRACT GEAR TOOTH "p"
AND POLE "A" WILL ATTRACT GEAR TooTH "B" AND THE GEAR WILL ROTATE IN
THE DIRECTION INDICATED BY THE ARROWS UNTIL GEAR TOOTH "D"LINES UP wITH
PoLE "C" AND GEAR ToOTH "B" LINES up WITH PoLE "A",

PROVIDED THAT THE UNIT 1S PROPERLY DESIGNED, YOU WILL FIND THAT
THE INSTANT THAT THIS ALIGNMENT OF POLES AND GEAR TEETH OCCURS, THE CUR_

RENT FLOW THROUGH THE COILS WILL BE AT SUCH A POINT OF ITS CYCLE, so
THAT ITS VALUE 1S PRACTICALLY ZERO.THERE

FORE,THERE IS NO LONGER AN ATTRACTIVE

FORCE BEING EXERTED BY THE POLES OF THE /¢fffiz?*§‘ SEOR
CORE AND THE GEAR THENCE ROTATES A LITT- 7/ N\ N

LE FURTHER DUE TO ITS INERTIA. THAT is, /£{

IT COASTS. HOWEVER,THE CURRENT FLOW THRU ‘

THE COILS HAS COMMENCEDTO INCREASE AGALIN
BY THIS TIME,SO THAT THE NEXT PAIR OF wire -
GEAR TEETH ARE ATTRACTED TOWARD THE POL~- SPRING

// -..!___=/

|
OLLAR

ES AND THIS ACTION CONTINUES OVER AND ov QE}ﬁ:fﬁ
ER AGAIN,WITH THE RESULT THAT THE  GEAR v
ROTATES BUT ITS SPEED OF ROTATION WILL
BE GOVERNED BY THE VARIATION OF CURRENT e
¥,
THROUGH THE cCOitLS. - )
TO SYNCHRONIZER
AMPL,
CONSTRUCTING A PHONIC MOTOR
' Fia. 29
Now As To THE CONSTRUCTION oF THe Constructional Detail

PHONIC MOTOR. THE "U" SHAPED CORE  cAN of Phonic Motor.
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EITHER BE OBTAINED FROM AN OLD POWER TRANSFORMER OR ELSE YOU CAN ASSEM-
ILE ONE YOURSELF FROM IRON LAMINATIONS. IT MAKES NO DIFFERENCE HOW MANY

GEAR TEETH ARE INCLUDED WITHIN THE SPACE BETWEEN THESE TWO POLES BUT
THE TIPS OF THESE TWO POLES SHOULD BE TAPERED, SO THAT THEIR FACES HAVE
THE SAME SHAPE AS THE PORTION OF THE TEETH WHICH FACE THE POLES. THE

WINDINGS FOR THIS CORE CAN BE THE PRIMARY COILS OF AN OLD AUDIO TRANS-
FORMER AS SHOWN IN F1G.29 BUT THEY SHOULD BE CONNECTED IN PARALLEL IN
ADDITION TO HAVING THEIR POLARITY PROPERLY RELATED SO THAT ONE WiLL PRO
DUCE A NORTH POLE AND THE OTHER A SOUTH POLE AT THE POLES OF THE CORE+

ALTHOUGH A GEAR MADE OF LAMINATED IRON OR SILICON STEEL  SHEETS
WOULD BE MOST PREFERABLE, YET THIS ARRANGEMENT OFFERS CONSIDERABLE CON-
STRUCTION DIFFICULTIES. THEREFORE, THE GENERAL PRACTICE IS TO USE AN
ORDINARY CAST-IRON GEAR, HAVING A DIAMETER OF 4 OR 5 INCHES AND  BEING
aBouT 3/4" THICK. :

LAMP LOCATOR
coNleoC"'?

THIS GEAR SHOULD HAVE THE SAME
NUMBER OF TEETH AS THERE ARE HOLES  IN im BN
THE SCANNING DISC USED FOR REPRODUCING
THE PICTURE. |N OTHER WORDS,FOR RECEIV- 1
ING A 48 LINE PICTURE, A GEAR WITH 48 PLAT FORM
TEETH SHOULD BE USED, FOR A 60 LINE PIC Fak™
TURE, A GEAR WITH 60 TEETH SHouLD  BE !
USED ETC.

THE ASSEMBLY OF THE PHONIC MOTCR | i il
IS ILLUSTRATED BOTH IN Fias. 29 ano 30. 53 \ £ 5toT
IN THE CASE oF F16.29 You ARE  LOOKING N ' :ft:m
AT THE PHONIC MOTOR FROM THE REAR,WHERE T
AS IN F1G6.30 YOU ARE LOOKING AT IT FROM ==} WANOLE
THE s1DE. As you wiLL NoTE IN Fie. 30,
THE GEAR 1S MOUNTED ON THE SAME  SHAFT F1&. 30
THROUGH WHICH THE DRIVING MOTOR DRIVES The Assembled Scanner

THE SCANNING DISC BUT THE DISC IS DRIV=-

EN BY THIS SHAFT THROUGH AN INDIRECT DRIVE -OR COUPLING. THAT 1S, THE
SCANNING DISC 1S FASTENED FIRMLY TO THE FLAT SIDE OF THE GEAR AND WHEN
THE GEAR AND SCANNING DISC ARE AT FIRST SLIPPED OVER THE END OF THE
SHAFT DURING ASSEMBLY, THEY ARE FREE TO ROTATE UPON THIS SHAFT AND SO
FAR, IT IS CLEAR THAT THE DRIVE MOTOR CANNOT AS YET ROTATE THE DISC.

THE DRIVING FORCE 1S DELIVERED FROM THE SHAFT TO THE DISC IN THE
FOLLOWING WAY: A COLLAR IS MOUNTED ON THE DRIVE SHAFT, BEING, LOCKED
TO THE SHAFT BY A SET SCREW. THIS COLLAR IS SHOWN BOTH IN Figs. 29 AND

0.

A SPIRAL SPRING, MADE OF BRASS WIRE, CONNECTS THIS COLLAR TO THE
GEAR. THAT 1S, ONE END OF THIS SPRING 1S FASTENED TO THE SET SCREW 1IN
THE COLLAR AND THE OTHER END OF THE SPRING IS FASTENED TO THE GEAR BY
MEANS OF ‘A SCREW. THIS IS CLEARLY ILLUSTRATED IN Fi6.29. THus IT IS
SEEN THAT THE MOTOR'S ORIVING FORCE 1S ALL TRANSMITTED TO THE GEAR AND
SCANNING DISC THROUGH THE SPRING.

THE PURPOSE OF THE SPRING 1S TO TAKE UP ANY VARIATIONS IN THE
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SPEED OF THE MOTOR. CONSEQUENTLY, THE GEAR AND DISC WILL ALWAYS RUN AT
THE CORRECT SPEED. SHOULD THE MOTOR'S SPEED VARY DUE TO POWER LINE VOL-
TAGE FLUCTUATIONS, THEN IT WILL TEND TO WIND OR UNWIND THE SPRING, WITH
THE SPRING TENSION FINALLY ADJUSTING THE SCANNER DISC SPEED TO NORMAL.

SbPPORTING THE DRIVE MECHANISM

O8SERVE IN F16.30 HOW THE DRIVE MOTOR AND CORE OF THE PHONIC Mo~
TOR ARE MOUNTED ON THE SAME BASE OR BED AND THAT THIS MOTOR BED IS IN
TURN MOUNTED ON A PIVOTED BRACKET OR PLATFORM, WHOSE PIVOTS ARE IN LINE
WITH THE DRIVE SHAFT. THE ENTIRE SCANNING ASSEMBLY IS MOUNTED IN A
WOODEN CABINET AS SHOWN AND A CIRCULAR SLOT IS CUT IN THE LOWER  FRONT
PORTION OF THE CABINET THROUGH WHICH PASSES A THREADED BOLT WITH A HAND
LE.

THIS BOLT IS FASTENED TO THE MOUNTING BRACKET AND BY UNSCREWING
THE HANDLE PART WAY, THE BOLT CAN BE PULLED ACROSS THE SLOT,SWINGING THE
PIVOTED MOUNTING BRACKET WITH IT. THIS ADJUSTMENT IS PROVIDED TO AID IN
FRAMING THE PICTURE AND WITH THE SETTING PROPERLY DETERMINED, THE HANDLE

I'S SCREWED TIGHT, THUS
NEON LAMP i —Sinctm_orim:a_l-cim;e_v—vl:wl NaS SCAN,NING oisc LOCKING THE BRACKET
-a5 L ey m 45 | MovoR TO THIS SETTING. IT
[ |
l ! { ueostar| WILL ALSO BE WELL ToO
! ! ' 4 i | ADD AT THIS POINT THAT
' ' / THE CLEARANCE BETWEEN
500 A /
a r a0 \ THE GEAR TEETH AND THE
7
—! i i B\ POLES OF THE CORE OF
' +ieov. sioaw SRS THE  PHONIC  MOTOR
e e e e e e e e e e —
B+ D A.C.LINE SHOULD BE AS SMALL AS
Eia, 3 POSSIBLE,WITHOUT TOUCH
Syrchrorizer Amplitier Jennections. ING.

USING THE TRANSMITTER SIGNAL FOR SYNCHRONIZING PURPOSES

THE TELEVISION SIGNAL, AS RADIATED FROM THE TRANSMITTER IN ADDIT=-
ION TO THE PICTURE FREQUENCIES,ALSO CONTAINS A STRONG COMPONENT OF THE
SCANNING FREQUENCY, WH!CH IS DERIVED FROM THE NUMBER OF SCANNED  LINES
PER PICTURE MULTIPLIED BY THE PICTURE FREQUENCY. THAT IS, IN THE CASE
OF A U8-LINE PICTURE, TRANSMITTED AT IS5 PICTURES PER SECOND,THE SCANN-
ING FREQUENCY 1S 720 CYCLES PER SECOND AND A STRONG COMPONENT OF  THIS
FREQUENCY 1S FOUND IN THE SIGNAL. THIS FREQUENCY-WILL VARY WITH ANY VAR
IATION IN THE SPEED OF THE SCANNING DISC AT THE TRANSMITTER.

THIS SCANNING FREQUENCY CAN BE AMPLIFIED AND FILTERED OUT OF THE
SIGNAL FREQUENCY B8Y CONNECTING AN AMPLIFIER TUNED TO 720 CYCLES TO THE
LAMP CIRCUIT OF THE RECEIVER AS SHOWN IN F16.31.THIS AMPLIFIER IS CALL=_
ED THE SYNCHRONIZER AMPLIFIER AND ITS OUTPUT CIRCUIT 1S CONNECTED ACROSS
THE COILS OF THE PHONIC MOTOR AS ALSO SHOWN IN F1G6.3]. THE DESIGN OF
THIS SYNCHRONIZER AMPLIFIER 1S NOT VERY CRITICAL BECAUSE THE  SCANNING
FREQUENCY COMPONENT IS QUITE STRONG.

THE PHONIC MOTOR WILL NOT DEVELOPE SUFFICIENT TORQUE (THAT ts,
TURNING EFFORT,) TO OVERCOME THE FRICTION OF THE DISC'S DRIVING MECHAN-
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ISM AND THEREFORE THE VARIABLE-SPEED MOTOR, OPERATED OFF THE A.C.LIGHT-
ING CIRCUIT, IS ALSO COUPLED TO THE SYSTEM AS SHOWN BOTH IN FIGS.}O AND

3.

THUS IT IS SEEN THAT THE A.C. DRIVEN VARIABLE SPEED MOTOR ACT=-
UALLY DRIVES THE SCANNING DISC BUT THE SMALL SYNCHRONOUS MOTOR AT THE
OTHER END OF THE DRIVE TENDS TO BE DRIVEN BY THE SCANNING FREQUENCY
WHICH IS FLOWING THROUGH ITS WINDINGS. THEREFORE, THE SPEED OF THE VAR-
IABLE SPEED DRIVE MOTOR IS CONTROLLED BY THE SPEED OF THE SMALL SYNCH-
RONOUS MOTOR AND THE VARIABLE SPEED MOTOR SIMPLY SUPPLIES THE POWER NEED
ED TO OVERCOME FRICTION,

A SPEED CONTROL 1S PROVIDED IN THE CIRCUIT OF THE VARIABLE SPEED
MOTOR BY MEANS OF WHICH THE OPERATOR CAN MANUALLY VARY THE SPEED OF THE
SCANNING DISC UNTIL THE PICTURE IS PROPERLY FRAMED. AT THIS TIME,  THE
RECEIVER DISC WILL BE IN STEP WITH THE TRANSMITTER DISC AND BY LEAVING
THE SPEED CONTROL SET AT THIS POSITION, THE SYNCHRONOUS MOTOR WILL MAIN
TAIN THE PROPER SPEED RELATION BETWEEN THE RECEIVER AND TRANSMITTER
SCANNING DISCS AND THUS PROVIDES AUTOMATIC SYNCHRONIZATION  THROUGHOUT
THE BALANCE OF THE "sHow".

HAVING COMPLETED THIS LESSON, YOU SHOULD NOW HAVE A GOOD UNDER=-
STANDING OF THE MECHANICAL METHODS OF SCANNING BUT IN LATER LESSONS YOU
WiLL BE SHOWN HOW SCANNING CAN BE ACCOMPLISHED ELECTRICALLY WITH THE
AID OF CATHODE-RAY TuBE. HOWEVER, BEFORE GOING INTO DETA!LS PERTAINING
TO THESE MORE COMPLICATED METHODS OF SCANNING, YOU WiLL FIRST BE TOLD
IN THE NEXT LESSON MORE ABOUT THE DESIGN FEATURES OF TELEVISION RECEIV-
ERS.




EXAMINATION QUESTIONS

LESSON NO, TEL-2

"Most of us would be successful if
we would keep on doing the things we
KNOW we SHOULD DO -- and STOFP doing
the things we KNOW we SHOULD NOT DO."

DrRAW A CIRCUIT DIAGRAM WHICH ILLUSTRATES A PRACTICAL ME-
THCD OF CONNECTING A NECN LAMP TO THE CUTPUT OF A TELE=
VISION RECEIVER ANC DESCRIBE THE FEATURES OF THE CIRCUIT
YOU HAVE DRAWN,

EXPLAIN IN CETAIL HOW THE SANABRIA SCANNING DISC OPER~
ATES.

EXPLAIN IN DETAIL THE OPERATION OF THE JENKINS DRUM TYPE
SCANNER.

DESCRIBE THE SCANNER AS USED BY THE BELL SYSTEM AND EX-
PLAIN HCW IT OFERATES.

Hcw MAY SCANNING BE ACCOMPLISHED WITH THE AID OF MIRRORS?
EXPLAIN IN CETAIL WHAT 1S MEANT 8Y THE TERM "SYNCHRONISM".

DESCRIBE THE CONSTRUCTIONAL FEATURES OF THE PHONIC MOTOR
ANDC EXPLAIN HOW IT MAY BE USED FOR SYNCHRONIZING PURPOS-

ES.

DRAW A CIRCUIT DJAGRAM OF A SYNCHRONI ZING AMPLIFiER, SHOW
ING HCW IT IS CCNNECTED TO THE TELEVISION RECEIVER AND
SCANNING EQUIPMENT,AND EXPLAIN HOW IT OPERATES.

EXPLAIN FULLY THE PROCEDURE WHI1CH YOU WOULD FCOLLOW IN OR
DER TO CONSTRUCT A NIPKOW SCANNING DISC.

WHAT Is THE OBJECT OF USING A CONVENTIGNAL MOTOR IN CON-
JUNCTION WITH THE PHONIC MOTOR FOR CRIVING A SCANNING
pisc?

PRINTED IN
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LESSON NO. 3

TELEVISION RECEI/VERS

Now THAT YOU ARE FAMILIAR WITH TELEVISION IN GENERAL, AS WELL AS
WITH THE CONSTRUCTION AND OPERATION OF MECHANICAL SCANNING SYSTEMS, You
WiLL NEXT BE INTERESTED IN LEARNING MORE ABOUT THE CONSTRUCTIONAL DETAILS
AND THE PROCEDURES FOR OPERATING TELEVISION RECE!IVERS,

GENERALLY SPEAKING, TELEVISION RECEIVERS ARE VERY SIMILAR IN  DE-
SIGN AND CONSTRUCTION TO CONVENTIONAL BROADCAST RECEIVERS, WITH THE EX-
CEPTION THAT THEIR TUNED RADIO FREQUENCY SECTION IS DESIGNED TO TUNE TO
THOSE FREQUENCY BANDS WHICH HAVE BEEN SET ASIDE BY THE GOVERNMENT FOR
TELEVISION PURPOSES. AT THE SAME TIME, THE TUNING CIRCUITS MUST ALSO BE
SO CONSTRUCTED AS NOT TO BE TOO SHARP TUNING SO THAT A BAND-WIDTH OF APP
ROXIMATELY 40 Kc. caAn
BE PASSED THROUGH THIS
SYSTEM IN ORDER TO RE
TAIN ALL OF THE NEC~
ESSARY PICTURE  FRE-
QUENC I ES.

THE AUDIO CHANN
EL OF TELEVISION RE-
CEIVERS, AS YOU HAVE
ALREADY LEARNED, MUST
ALSO BE DESIGNED SO
AS TO AMPLIFY FAITH=-
FULLY THE WIDE RANGE
OR AUDIO FREQUENCIES
(PICTURE FREQUENCIES)
WHICH ARE REQUIRED
FOR GOOD TELEVISION
REPRODUCT | ON.

TELEVISION STATIONS

FI1G.1
IN TABLE | You Aa’jusr‘/ng’ the Receiver Scanner.




PAGE 2 TELEVISION

ARE GIVEN A LIST OF THE MORE POPULAR TELEVISION STATIONS, TOGETHER WITH
THEIR LOCAT!{ONS AND THE FREQUENCY BAND IN WHICH THEY OPERATE. FrROM THIS
LI1ST, YOU WILL READILY NOTE THAT THE TELEVISION BANDS ARE AS FOLLOWS:
2000-2100 Ke., , 2750-2850 Kc.; 42,000-56,000 Kc.; ano 60,000-86,000 Ke.
THis THEN, WILL DETERMINE THE TUNING RANGE OR RANGES FOR WHICH THE TEL-
IVISION RECEIVER SHOULD BE DESIGNED.

RECEIVER CONSTRUCTION

TABLE |
TELEVISION STATION LIST FROM AN EXAMINATION oF FigGs.
243 OF THIS LESSON YOU WILL READ-
ILY BECOME ACQUAINTED WITH THE
2000-2100 kc. GENERAL APPEARANCE OF RECEIVERS
VEGAU -- LonooN, ONT., CaN. OF THIS TYPE. DUE TO THE CLOSE RE
VE9DS -- MonTREAL, QuE. SEMBLANCE BETWEEN TELIVISION RE-
W2XDR -- Lone IstanD CiTy, N.Y, CEIVERS AND RADIO BROADCAST  RE-
WBXAN -- JAcKkson, MicH. CEIVERS, THERE WILL BE NO NEED FOR
WIXK -- lowa City, Ia. US TO SPEND ANY MORE TIME ON THIS
WIXAK -- MANHATTAN, KaNs. SUBJECT. INSTEAD, IT WiLL BE MORE
W9XAQ -- CHicaco, ILc. ADVISABLE TO CONSIDER THE DETAILS
WOXAH -~ BAKERSFIELD, CALIF. REGARDING THE CIRCUITS OF THESE
2750-2850 Kc. RECEIVERS.

W3XAK -- PoRrTABLE
WOXAP -- CHicaGo, ILL. A GOOD EXAMPLE OF A MODERN
W2XBS -- BeLiMmoRe, N.Y. CIRCUIT DESIGN IS SHOWN YOU IN
WIXAL -- Kansas CiTy, Mo. F16.5. THIS RECEIVER IS OF CONVEN
WIXG -- W. LaFAYETTE, INOD. TioNAL T.R.F. DESIGN AND EMPLOYS
W2XAB -- New York, N.Y. TYre 58 TUBES IN THE FIRST THREE
VE9AR -- SASKATOON, Sask.,CaN. R.F. STAGES, A 57 POWER DETECTOR,
VEQED -- Mr. JoLi, Que.,CaN. A 5T FIRsT A.F., A 2A3 POWER TUBE

42,000-56,000 & 60,000-86,000 kc.! anp an 80 RECTIF IER.
W2XAX -- New York, N.Y. -

AN

WEXAO -- Los ANGELES, CALIF. THE PURPOSE OF SWITCH S, is
WIXD -~ MiLwAukee, Wis. TO PROVIDE A MEANS OF CUTTING THE
W2XBT -- PorTABLE SPEAKER IN AND OUT OF THE CIRCUIT
W2XF  -- New York, N.Y. CONVENIENTLY. WITH THIS SWITCH IN

W3XE -~ PHILADELPHIA, Pa. AN OPEN POSITION, THE TELEVISION
W3XAD -- Camoen, N.J. SIGNALS WiLL BE HEARD IN THE SPEAK
WIOXX -- PoRTABLE & MoBiLE ER IN THE FORM OF A STEADY WHIRR-

(ViciniTy oF Campen)

- ING SOUND SOMEWHAT AS THAT WHICH
W2XDR -- LoNG Istano CrTv, N.Y. '

IS PRODUCED BY A BUZZ-SAW WHEN IN

WBXAN -~ Jackson, MicH. OPERAT I ON.

WOXAT. -- PORTABLE

W2XD -~ New York, N.Y. _ BY CLOSING THIS SAME SWITCH,
W2XAG -- PorTABLE THE PRIMARY WINDING OF THE SPEAK-
WIXG -- Boston, Mass. ER OUTPUT TRANSFORMER WILL BE
 WOXK -~ lowa CiTy, La. SHORT CIRCUITED, THEREBY PREVENT-
VEIBZ -- Vancouver, B.C.,Can. ING OPERATION OF THE SPEAKER
VEIDS -- MoNTREAL,QuE., CaN. WHILE THE PICTURE 1S BEING OBSERY
VEQAU -- LoNDON,ONT., CAN. £D. -
VEGRC -- Quesec, Que., Can.

VEJAG -- WALKERVILLE, ONT., CAN. THE R.F: TRANSFORMERS  As

USED IN THIS RECEIVER ARE OF THE
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SOLENOID, CLOSE-WOUND TYPE, THE SECONDARY INDUCTANCE BEING SO CHOSEN
THAT FOR A VARIABLE CONDENSER OF GIVEN RATING, THE ARRANGEMENT WILL TUNE
OVER THE BAND DESIRED. NOTICE ESPECIALLY IN FIG.5 THAT A POWER DETECTOR
IS USED IN THIS PARTICULAR CIRCUIT.

APPLICATION OF
GRID DETECTION

in Fie. 6
YOU ARE SHOWN THE
CIRCUIT DIAGRAM
OF A SEVEN-TUBE
TELEV!SION RECEIV
ER IN WHICH GRID
DETECTION 1S USED.
THIS 1S AN A.C.
TYPE RECEIVER EM-
PLOYING,TWO STAG=-
€Es ofF R.F. aMPLI~
FICATION,FOLLOWED
BY A SPACE-CHARGE
DETECTOR OF  THE
GRID CONDENSERAND
LEAK TYPE.THE DE- Fl1G.Z
TECTOR FEEDS INTO Console Type Television Receiver.
TWO STAGES OF RE-
SISTANCE-CAPACITY COUPLED A.F. AMPLIFICATION AND THE PICTURE SIGNALS ARE
FINALLY IMPRESSED ACROSS THE OYTPUT OF A SINGLE POWER TUBE.

TUNING GHARACTERISTICS
OF TELEVISION RECEIVERS

THe R.F. AMPLIFIER IN THIS CASE IS DESIGNED TO TUNE OVER THE WAVE
BAND IN WHICH THE DESIRED TELEVISION TRANSMITTER 1S OPERATING. THIS R.F.
AMPLIFIER IS ALSO SPECIALLY DESIGNED TO P&SS A FREQUENCY BAND WHICH IS
FrRoM 30 ToO 4O Kc. IN WIDTH, WHICH YOU WILL NOTE AS BEING MUCH BROADER
TUNING THAN BROADCAST RECEIVERS, WHERE ONLY A MAXIMUM FREQUENCY BAND OF
10 Kc. 1S PASSED BY THE R.F. AMPLIFIER.

PROVIDING CORRECT
BAND WI1DTH

IN ORDER TO HAVE AN R.F.AMPLIFIER,
WHICH 1S ACCURATELY DESIGNED TO PASS A
FREQUENCY BAND OF THIS WIDTH, MOST EXPER
IMENTERS BUY THE R.F. TRANSFORMERS FROM
CONCERNS, WHOSE LABORATORIES ARE EQUIPP-
ED WITH THE NECESSARY TESTING APPARATUS

TO PRODUCE ACCURATELY DESIGNED " R.F,
TRANSFORMERS, AND SUCH IS THE CASE FOR
Fi1G.3 THE RECEIVER ILLUSTRATED IN FiG. ~6.You

CAN, HOWEVER, WIND YOUR OWN R.F, TRANS-

Midget Type S/ Ve :
get Tqpe Jelevision Receiver: [ puer 1F vou SO DESIRE AND IF YOU DO,RE
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MEMBER THAT THEY MUST BE WOUND SO AS TO TUNE OVER THE WAVE BAND REQUIRED.

SINCE TELEVISION STATIONS OPERATE IN VARIQUS BANDS, IT IS ALSO POSS
{BLE TO EQUIP THE TELEVISION RECEIVER WITH PLUG-IN COILS SO AS TO FAS:
CILITATE CHANGING FROM ONE TELEVISION BAND TO ANOTHER, OR ELSE TO USE A
MULTIPLE-COIL AND SWITCH ARRANGEMENT SIMILAR TO THAT USED IN ALL-WAVE RE
CEIVERS. AS A GENERAL RULE, HOWEVER, YOU WIiLL FIND TELEVISION RECEIVERS
TO BE DESIGNED FOR BEST OPERATION IN ONE PARTICULAR EAND IN WHICH THE
NEAREST STATION OPERATES BECAUSE THE REPRODUCED IMAGES BECOME POORER AS
THE DISTANCE BETWEEN THE TRANSMITTER AND THE RECEIVER IS INCREASED.

TABLE |
(SPECIFICATIONS FOR TELEVISION RECEIVER CIRCUIT OF F1G.6)

ﬂ -~ .000365 MFD. #3) oo hz, 5-25,000 oHMS.
#4 =-- SHIELDED ANT. INDUCTANCE #33 -- 4 ’E -.25 MFo.

coit #36 -- 40,48,51,52,58-2mr0.
#5 -- 16,29,38,49 - Type -24 #25 - 571256?062 SEMS
r TUBES #59 -~ CENTER TAPPED 20 OHM RE-
wo == 10,11,17,20,21 - .1 wmFo. SISTOR OR HUM ADJUSTER
#7 == 10,37,47 - 1000 oHM. #60 -- 1500 oHMs
#3 -- Type RI-202 ELECTRAD #62A - ELECTRAD TRUVOLT .

VOLUME CONTROL. - FIXED RESISTANCE
#9 --19,284,32,39,42,50,53 - rvpe B-30

50,000 oHms #62A - MiLL1am. (0-50 Ma.)
#12 -- 22 - 75,000 oHms #64 -- Type C-200 ELECTRODE VoOL-
#13 -- 22 - Terev. R.F. TRANSF. TAGE DIVIOER
#14 -- 24 - Two-Gang conD. .0002 #6UA - 4 Mro.

MFD.EACH SECTION 6 -- 16 wmFD.
#15 -- 25 - 140 mmrD. #56867 8 Mrp.
#26 -- .000! MFD. #68 --.1 wmro.
#2] -- 50,000 Oums #69&70. 30 HENRY 80 MIL cHOKES
#20 -- | wmFD. #71  -- POWER TRANSFORMER WITH
#30 -- L1 - hwro. REQUIRED OUTPUT

EFFECT OF DETECTOR UPON IMAGE

BY AGAIN COMPARING THE CIRCUIT IN F1G6.5 WiTH THAT IN FiGg.bvou wiLL
NOTICE THAT WHEN POWER DETECTION IS EMPLOYED, AS IN F1G.5, THEN AN EVEN
NUMBER OF A.F. STAGES FOLLOW THE DETECTOR. THAT IS, WE CAN IN THIS CASE
use 2, 4 or 6 A.F. STAGES. WHILE ON THE OTHER HAND, WHEN USING GRID DE-
TECTION AS IN THE CIRCUIT oF Fig.6, WE USE AN 0DO NUMBER OF A.F. STAGES
FOLLOWING THE DETECTOR, THAT s, |, 3 or 5 A,F. sTaGes.

THE REASON FOR THIS CHOICE IN THE SELECTION OF THE NUMBER OF A.F,
STAGES 1S THAT GRID CIRCUIT DETECTION INTRODUCES A PHASE-REVERSAL IN THE
DETECTOR STAGE AND THIS MEANS THAT THE IMAGE WILL BECOME A ''NEGATIVE" OR
REVERSED PICTURE AT THE OUTPUT OF THE DETECTOR.THE IMAGE OR PICTURE WILL
THEN BE ALTERNATELY REVERSED OR CHANGED FROM NEGATIVE TO POSITIVE AND
VICE VERSA AS THE PICTURE SIGNALS ARE PASSED THROUGH EACH SUCCESSIVEA.F,
STAGE.

CONSEQUENTLY, BY USING AN 0DD NUMBER OF A.F. STAGES WITH GRID DE-
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TECTION, A POSITIVE PICTURE WILL BE FURNISHED AT THE OUTPUT OF THE FINAL
POWER STAGE. ON THE OTHER HAND, WHEN POWER DETECTION IS USED, A POSITIVE
IMAGE WILL APPEAR AT THE OUTPUT OF THE DETECTOR AND THEREFORE THIS WliLL
BECOME A NEGATIVE AT THE OUTPUT OF THE FIRST A.F. STAGE, POSITIVE AT THE
OUTPUT OF THE SECOND A.F. STAGE ETC. THUS IT 1S SEEN THAT WHEN USING Pow
ER DETECTION, AN EVEN NUMBER OF A.F. STAGES WILL RESULT IN A POSITIVE
PICTURE AT THE OUTPUT OF THE RECEIVER.

TELEVISION RECEIVER WiTH BAND-PASS FEATURES

ANOTHER INTERESTING TELEVISION RECEIVER CIRCUIT IS sHOWN IN Fig. 7.
HERE TYPE 57 TUBES ARE USED IN THE TWO R.F. STAGES, AS WELL AS IN THE
DETECTOR, FIRST A.F. AND SECOND A.F. STAGES, WHILE A 2A5 1S EMPLOYED IN
THE FINAL OR OUTPUT STAGE.

=
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e

i
1

r
b

2,
i

4

25008
SPEAKED)

Note:~ For comvenience,suppressor soH, |

grids are shown connected o
cathode inside of tube ra-
ToA/ 10V.
M <5

ther than z.xferna//y.

| S— - =
l 8 -Ere Mro—]?m;?[_

FIG.5
A Seven -Tube Televisfon Recelver

THE FIRST POINT OF INTEREST IN THIS CIRCUIT IS THE FACT THAT BOTH
THE PRIMARY AND SECONDARY WINDINGS OF THE R.F. TRANSFORMERS USED BETWEEN
THE FIRST AND SECOND R.F. TUBES AND BETWEEN THE SECOND R.F. AND THE ©DE-
TECTOR TUBES ARE TUNED. THIS, YOU WILL READILY REALIZE, ! RESULTS IN A
BAND-PASS EFFECT AND THE PURPOSE OF THE RESISTORS R IN THIS SAME CIRCUIT
IS TO FLATTEN THE RESPONSE CURVE IN SUCH A MANNER THAT A PRACTICALLY CON
STANT OUTPUT 1S MAINTAINED OVER THE DESIRED FREQUENCY RANGE .

ANOTHER POINT OF INTEREST REGARDING THiS CIRCUIT 13 THAT THREE STAG-
€Es oF A.F.AMPLIFICATION ARE USED ALTHOUGH POWER DETECTION IS EMPLOYED AND
WHICH DOES NOT ALTOGETHER AGREE WITH THE RULE PREVIOUSLY GIVEN. TH1S CAN
BE EXPLAINED, HOWEVER, IN THE FOLLOWING MANNER: THiIS PARTICULAR RECEIV-
ER WAS DESIGNED PRIMARILY TO BE USED IN CONJUNCTION WITH A  CATHODE=-RAY
TYPE SCANNING UNIT AND WHICH 1S EXPLAINED FULLY IN LATER LESSONS.FURTHER
MORE, WITH THREE AUDIO STAGES AND A POWER DETECTOR, AN INCREASE IN RAD!O-
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FREQUENCY INPUT WILL CAUSE THE UNGROUNDED OUTPUT TERMINAL TO BECOME MORE
POSITIVE. IF THIS TERMINAL 1S USED TO APPLY VOLTAGE TO THE MODULATING
GRID OF A CATHODE~RAY TUBE, A POSITIVE PICTURE WILL RESULT FOR MOST TEL~-
EVISION SIGNALS.

THE TRANSMITTING STATION GENERALLY INCREASES ITS OUTPUT ON - THE
BRIGHT PARTS OF THE PICTURE, BUT IF IT DOES THE OPPOSITE, THE PHASE OF

F{iG, &
Television Receiver With Grid Lesk Detectior.

THE CATHODE=-RAY TUBE GRID VOLTAGE AT THE RECEIVER ‘MUST BE REVERSED OR
ELSE A NEGATIVE PICTURE WILL RESULT. THIS REVERSAL IN THIS INSTANCE IS
BEST ACCOMPLSIHEDO BY ADDING AN EXTRA RESISTANCE-COUPLED AUDIO STAGE WITH

LITTLE OR NO AMPLIFICATION; FOR INSTANCE, A 56 OR A 57 TuBE WITH A 1000
OHM COUPLING RESISTOR.

ALSO NOTICE IN THE CIRCUIT OF FiG.] THAT No R.F. FILTER IS USED IN
THE OUTPUT OF THE DETECTOR. THIS HAS BEEN PURPOSELY OMITTED SO THAT THERE
WILL BE NO POSS{BILITY OF BY-PASSING ANY OF THE HIGHER AUDIO FREQUENCIES
TO GROUND AND THEREBY REDUCE THE CLARITY OF THE PICTURE.

SO FAR, ALL OF THE CIRCUITS WHICH WERE BROUGHT TO YOUR ATTENTION
ARE OF THE T.R.F. TYPE. YOUR NEXT STEP THEN, WiLL BE TO SEE HOW THE SUP
ERHETERODYNE PRINCIPLE CAN BE ADAPTED TO TELEVISION RECEPTION.
TELEVISION RECEIVERS OF SUPERHETERODYNE BES!GN

KNOWING THAT THE TELEVISION RECE!IVER MUST BE BROAD TUNING IN ORDER

2ND. AUDIO 4 3RD.AUDIO 4
-57 MFD,  ~2A! MFD.
T —o
89 7000
A, == ".; OHMS =
X -3
3 8
t 37,000 -
{ { c3 OHMS & a
iSel \ ‘ gz §=-smes |m ER
e 3°2 : 3
3 =2 @ — —-—
£ 5 ] s B LT
3T 2% a3 \ 83 8.
< i \ T y Ty MFD.
A 'I H \ d "
2] | 20 100,000 b B 139 ‘s 440 25
g% 0f8% onms | 8 §'§ mro | 638% MFD. OHMS MFD
25173388 “u‘éf‘; 3388 3383 -
8 - L3 . $wuoo00 100,000
34 §g §w 041MmS §§r ONMS 5
60,000 H 32 3.8 H £ 2
MS ® g3 AES, g3 g
«+
L}
Fia., 7

Television Recaiver With Band-Psss Features.

\
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TO RETAIN THE ENTIRE BAND OF PICTURE FREQUENCIES,IT MAY AT FIRST APPEAR
TO YOU THAT A RECEIVER OF SUPERHETERODYNE DESIGN MAY BE TOO SELECTIVE
FOR TELEVISION PURPOSES. HOWEVER, UPON DEVOTING A LITTLE MORE THOUGHT
TO THE SUBJECT YOU WILL SOON REALIZE THAT BY APPLYING CERTAIN PRINCIPLES
OF DESIGN SUCH AS FLAT-TOP |.F. TRANSFORMERS ETC., THE RESONANCE CURVE
OF THE SUPERHETERODYNE RECEIVER CAN BE BROADENED CONSIDERABLY,

ONE OF THE FIRST PROBLEMS TO BE CONSIDERED IN THIS RESPECT 1S THE
SELECTION OF THE MOST SUITABLE INTERMEDIATE FREQUENCY. |F TOO LOW AN
| .F. FREQUENCY WERE EMPLOYED,THEN THE IMAGE INTERFERENCE PROBLEM wittL
BECOME TOO BOTHERSOME. THAT IS TO SAY, UNDER THESE CONDITIONS, THERE

WitL THEN BE CONSIDERABLE POSSIBILITY OF TWO OSCILLATOR FREQUENCIES HET
ERODYNING A SIGNAL TO THE INTERMEDIATE FREQUENCY. ALSO ONE OSCILLATOR
SETTING WILL SERVE TO HETERODYNE TWO SIGNALS TO THE INTERMEDIATE FRE=-
QUENCY. FURTHERMORE, BY USING TOO LOW AN INTERMEDIATE FREQUENCY WILL RE

QUIRE EXCESSIVE SELECTIVITY OF THE FIRST DETECTOR'S TUNING CIRCUIT AND
OTHER PRE-SELECTOR CIRCUITS.
ON THE OTHER HAND, BY USING TOO HIGH AN INTERMEDIATE FREQUENCY,

THE |.F. AMPLIFIER BECOMES LESS STABLE
FEED-BACK ARE LIKELY TO BE ENCOUNTERED.

IN OPERATION ANC TROUBLES DUE TO

ALTHOUGH IT IS RFC_

A COMMON PRACTICE TO

5
—24

LET! ZwebET C7

J l’

USE | .F.TRANSFORMERS il T
OF THE PLATE-TUNED, T
GRID-TUNED TYPE AND T r$
ADJUSTING THEM FOR )T
FLAT-TOP RESPONSE, i gﬂhf‘a | =
= C6
YET YOU WILL ALSO < Bfe B
FIND A NUMBER OF CAS- i
ES WHERE ONLY THE +300V. ; cs -27 c8
€ M AF I
SECONDARY  WINDINGS i H— L* NEON
ARE TUNED AS IN THE _ sy ) w1g R,%
CIRCUIT ILLUSTRATED |[§ : ! z
5 E rit : 3 c9 b “TePRR
IN F1c.8. THis MeTH- |2 . Rz § 4 = |
9
0Dy AS WELL AS CLOSE |8 V. e E§~ [”, NEON
COUPLING BETWEEN THE . ae e | Ene S 1vaw SRR
PRIMARY AND SECOND- |
ARY WINDINGS OF THE c An t‘);o%z"slmfg.up“n‘ condenser l,lvzu-‘c 1I?,ong :ave r-f. chokes.
| . F . TRANSFORMERS " o1 T‘Wagall‘g n:f:; ning condenser o Flnt detcxtor bias reﬂst:r 10,000
PREVENTS EXCESSIVE Cc2 .1 mid. by-pass condensers. l“5‘0 oeotoec;;x,‘n:croeu-gn resistor
C3 O oss modring  condenser R2 °'°J.'li‘§‘." 25060 Shas TP InE T
SELECTIVITY IN THIS Cs 0::%1:‘)(?; n:!: ning condenser R3 Oullhtor bias resistor 1500
PART OF THE CIRCUIT, C5 I-F. "p:;loting u;:ondenlers .00005 R4 anod':t‘e.ctor bias resistor 50,000
to m

ALSO,BY CLOSELY

STUDYING THE SUPER-
HETERODYNE  CIRCUIT
IN Fie.8, vyou wiLtL

NOTE THAT A BAND-SEL
ECTOR TUNING ARRANGE
MENT 1S USED IN THE

FIRST DETECTOR CIR-

C6 Second detector screen- iﬂd by-
pass condenser 1 mf

c? Second detector ° plate by-pass
.00015 mid.

cs Audic;d coupling condensers .1

(o] Aundio by-pass and filter con-
densers 1 to 4 mfd.
L, L1 Short-wave band filter coils.
L2, L3 Oscillator coils.
IFT Intermediate-frequency
formers.

trans-

ohmes.

2nd detector screen-grid resistor
10,000 ohms.

I-F. bias resistor 300 ohms.

Plate resistors 100,000 ohms.

Filter resistors 25,000 ohms.

Grid resistors 250,000 ohms.

Bias resistors 400 ohms.

10,000 ohms.

30,000 ohms.

Volume control 10,000 ohms.

FiG, 8
Television Receiver of Superheterodyne Tiype.
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TELEVISION

cuiTt. THIS AlDS

IN MAKING REASONABLY SHARP TUNING POSSIBLE WITHOUT SIDE

BAND CUTTING. THE OUTPUT OF THE SECOND DETECTOR FEEDS INTO A HIGH FIDEL

ITY RESISTANCE~COUPLED AUDIO AMPLIFIER CONSISTING OF ONE TYPE 27

AND ONE 47 TuBE. THE POWER PACK,WHICH IS NOT SHOWN HERE, IS OF
TIONAL DESIGN AND ASIDE FROM THE FEATURES SO FAR POINTED OUT
THIS CIRCUIT, IT FOLLOWS THE SAME GENERAL DESIGN PRACTICE AS USED  FOR
RADIO RECEIVERS OF THE SUPERHETERODYNE TYPE.

RECEIVER FOR A.C.-D.C. OPERATION

TUBE
CONVEN~
REGARDING

ANOTHER INTERESTING TELEVISION RECEIVER CIRCUIT OF THE SUPERHETER-
THIS PARTICULAR RECEIVER EMPLOYS A
2525 TUBE AS THE RECTIFIER, A O6F7 AS THE COMBINATION FIRST DETECTOR AND

ODYNE TYPE IS SHOWN You IN F1G.9.

0SCILLATOR, AND 6C6

A UNIQUE FEATURE OF THE CIRCUIT IN F1G.9 1s THE MANNER IN

A PUSH-PULL ACTION 1S OBTAINED

TUBES IN ALL OF THE OTHER STAGES.

WHICH

IN THE POWER STAGE THROUGH A RESISTANCE-

CAPACITY COUPLING SYSTEM RATHER THAN WITH THE AID OF TRANSFORMERS. WITH

A DEFINITE SETTING OF THE PHASING POTENTIOMETER,THE PROPER PHASE

TION BETWEEN THE TWO OUTPUT TUEBES

RELA-

IS OBTAINED WHICH WILL RESULT IN PROP

[ Tsoo00 5 5 meted
choke

I
ir
Imfd

I 9201} 94
s 3 \ L -L[‘ . 54
3‘4 (73 L i = 3 i = .
et /m(v {}l It 7 2000 Zomrd -1
o " il | imtd. s n 760002
150a z / p 3 5000004 ¢
§t I3 3 FITTS 3 - 3
Il H 1 A 2500 s ‘.‘Jmll
' e g
‘L -M¥mid. + o+ i $
B

254000

2575 et n
[ X3
sy, I iEi] - L

=5 - =
A erdC y ord

X

Yy

L&F AF 19 et 2¥0¢t
2575 6C6 6(6 6C6 6F7 &¢é

200

i Healers

2.05mro.

A-8
To Light Medalster

Flag. ©
The A.C.=D.C. Superheterodyne Jelevision Set.

ER PUSH-PULL OPERATION. ANY POTENTIOMETER SETTING TO EITHER SIDE OF THIS

POSITION WILL RESULT
THE PURPOSE OF THIS POTENTIOMETER

IN A SHIFTING OF PHASE AND THUS

IT CAN BE SEEN THAT

IS TO SUPPLY A MEANS FOR ADJUSTING THE
PHASE RELATION BETWEEN THE TWO OUTPUT TUBES.

A 20,000 OHM RHEOSTAT IN THE CATHODE CIRCUIT OF THE FIRST |.F.TuBE

SERVES AS THE VOLUME CONTROL.

9 WAS DESIGNED PRIMARILY FOR THE RECEPTION OF SIGNALS FROM

TRANSMITTERS WHICH OPERATE N THE

LENGTH CORRESPONDS TO RATHER HIGH FREQUENCIES WHICH
TIONS N CIRCUIT CONSTRUCTION AND ARRANGEMENT,

OUT AT THIS TIME SOME OF THE MORE

THE TUNED WINDINGS FOR CIRCUITS OPERATING AT THESE VERY- HIGH

5 &

Since
INTRODUCE
IT WiLL BE WELL

6 METER CHANNEL.

THE PARTICULAR CIRCUIT ILLUSTRATED IN Flia.

TELEVISION
THIS WAVE
COMPLICA-

TO POINT

IMPORTANT POINTS REGARDING THIS MATTER.
ULTRA HIGH-FREQUENCY CIRCUIT

FRE~
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QUENCIES GENERALLY CONSIST OF COILS WOUND EILTHER WITH LARGE SI1ZE COPPER
WIRE OR WITH COPPER TUBING SIMILAR TO THOSE ALREADY DESCRIBED RELATIVE
TC RADIO TRANSMITTERS.IT 1S ALSO THE COMMON(PRACTICE TOMOUNT THESE COILS
ON STAND-OFF INSULATORS SO AS TO REDUCE LOSSES AS MUCH AS POSSIBLE.

AN EXAMPLE OF A COIL FOR THIS PURPOSE IS ILLUSTRATED IN Fia. 10.
THIS COIL CONSISTS OF |2 TURNS WOUND WITH #12 B&S SELF-SUPPORTING WIRE
AND WRAPPED WITH |/32" SPACING BETWEEN TURNS TO THE DIMENSICNS DESIGNA-
TED IN FiG6.10. FOR THiS PARTICULAR COIL DESIGN A |0 MMFD. TUNING CON-
DENSER CAN BE USED TO PERMIT TUNING THE CIRCUIT IN THE 56 MEGACYCLE
BAND.

HAVING THUS FAR FAMILIARIZED YOURSELF WiTH THE CONSTRUCTIONAL FEAT
URES OF TELEVISION RECEIVERS,LET US NOW PROCEED WITH THE METHOD OF OPER
ATING THESE RECE!VERS DURING THE RECEPTION OF TELEVISION PROGRAMS.

OPERATING TELEVISICN RECEIVERS

THE LOUD SPEAKER IS A GREAT AID IN TUNING-IN THE TELEVISION S!1G-
AUDIBLE. |T WOULD BE RATHER DIFFI|~- k" .
CULT TO LOCATE A TELEVISION STA- 2 SPGC"€)
CE1VER AND AT THE SAME TIME "BRING
IN" THE PICTURE WITH THE TELEVISOR
(SCANNING AND OPTICAL EQUIPMENT)ON

Il ’"
CHRONIZING THE SCANNER [N ORDER TO 4 —> l
SEE A PICTURE. THEREFORE, WE DON'T
ING IN THE STATION BUT INSTEAD, WE
CONNECT A LOUD SPEAKER ACROSS THE FiG.10

NAL,BECAUSE TELEVISION SIGNALS ARE
TION ON THE TUNING DIAL OF THE RE-
ACCOUNT OF THE NECESSITY OF  SYN-
USE THE TELEVISOR AT ALL WHILE TUN
OUTPUT OF THE TELEVISICN RECEIVER. A Typical High Freguency Corl.

BY CONSULTING A LOG BOOK FOR TELEVISION STATIONS,WE CAN JUDGE THE
APPROXIMATE SETTING OF THE TUNING CONTROLS IN ORDER TO BRING IN THE DE-
SIRED TRANSMITTER FREQUENCY. SO WE TUNE THE SET SLOWLY AND CAREFULLY UN
TIL THE TELEVISION SIGNAL IS HEARD IN THE SPEAKER. THE TELEVISION SIG-
NAL CAUSES A CHARACTERIST!IC SOUND IN THE SPEAKER WHICH SOUNDS SOMEWHAT
LEKE A BUZZ-SAW OR A STEADY WHIRRING SOUND.

WITH THE STATION THUS TUNED IN, DISCONNECT THE SPEAKER FROM THE
CIRCUIT, AND CONNECT THE NEON LAMP IN ITS PLACE, THIS CHANGEOVER 18
MOST EASILY ACCOMPLISHED WITH THE USE OF A SWITCH. AS SOON AS THE TEL-
EVISION LAMP IS CONNECTED tN THE CIRCUIT, START UP THE MOTOR OF THE SCA
NNER.

AT tHIS TIME, ADJUST THE MOTOR CONTROL RHEOSTAT SO THAT THE SCANN
ING DISC REVOLVES SOMEWHAT FASTER THAN REQUIRED AND GRADUALLY VARY THIS
RHEOSTAT SETTING UNTIL THE IMAGE APPEARS. AS SOON AS THE SETTING {S
FOUND AT WHICH THE IMAGE TAKES FORM, IMMEDIATELY CONNECT THE PHONIC MOT
OR TO THE CIRCUIT,SO THAT SYNCHRONISM OF THE SCANNING DISCWIiLL BE MAIN

TAINED.
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- THE CAUSES AND REMEDY FOR FAULTY PICTURES

WHEN RECEIVING TELEVISION IMAGES, THE PICTURE 1S NOT ALWAYS AS
GOOD AS IT SHOULD BE AND THE VARIOUS CAUSES FOR SUCH TROUBLES ARE GEN-
ERALLY DETERMINED BY THE SYMFTOMS OFFERED BY THE PICTURES THEMSELVES.
For exaMPLE, IN Fie.ll, WE HAVE THE CASE WHERE
THE IMAGE IS SHIFTING FROM SIDE TO SIDE.THE CAUSE
FOR THIS TROUBLE IS THAT THE RECEIVING AND TRANS-
MITTING SCANNING DISCS ARE NOT SYNCHRONIZED  AND
THIS IS A COMMON COMPLAINT IN SUCH SYSTEMS WHERE
A PHONIC MOTOR 1S NOT EMPLOYED. THE ONLY  REMEDY
FOR THIS CONDITION IS TO USE A GOOD SELF-SYNCHRON
IZING DEVICE SUCH AS THE PHONIC MOTOR. IN CRUDER
SYSTEMS,ONE WILL HAVE TO CONTENT HIMSELF WITH
"JUGGLING" THE RHEOSTAT CONTROLS OF THE DRIVING
MOTOR, IN ORDER TO MAINTAIN SOME ORDER OF SYNCH=-
Flsa. 11 RON|SM. :

A COMPLAINT WHICH OCCURS IN MOST PRESENT DAY
TELEVISION RECEIVING EQUIPMENT IS SHOWN IN Fig.12.
HERE THE PICTURE IS OUT OF FRAME HORIZONTALLY AND
THE CAUSE FOR THIS CONDITION 1S THAT THE RECEIVER
SCANNING DISC IS IN STEP WITH THE TRANSMIT=-
TER SCANNER ALRIGHT,BUT THEY ARE SLIGHTLY OUT OF
PHASE WITH EACHOTHER. TO REMEDY THIS CONDITION,
THE NEON LAMP SHOULD BE MOVED SLIGHTLY AROUND THE
PERIPHERY OF THE DISC UNTIL THE IMAGE 1S CENTERED.

IN F1g.13, YOUu WILL SEE AN EXAMPLE OF WHERE

Ela.12 THE PICTURE 1S OUT OF FRAME VERTICALLY.THE REASON

Out Horizontally FOR THIS CONDITION IS THAT THE RECEIVING SCANNING

MECHANISM IS OUT OF PHASE WITH THE  TRANSMITTING

SCANNER. |F A SYNCHRONOUS MOTOR OPERATED OFF THE

A.C. POWER LINES IS USED, THEN THIS PICTURE CAN

BE CENTERED BY CONTINUALLY STOPPING AND .STARTING
THE MOTOR UNTIL THE PICTURE BECOMES CENTERED.

A REVERSED OR "NEGATIVE IMAGE 1S SHOWN YOU

IN Fig.14. THIS TYPE OF PICTURE IS SIMILAR TO
THAT OF A NEGATIVE CAMERA PICTURE. THAT 1S, THE
DARK PORTIONS OF THE IMAGE ARE LIGHT AND VICE VER
SA AND THE IMAGE 1S LITERALLY REVERSED.THIS TROUB
e LE ONLY OCCURS WHEN AN EVEN NUMBER OF AUDIO STAG-
Ouf,V?rfﬂ:a//g €S FOLLOW THE GRID-LEAK TYPE DETECTOR OR AN oDD
NUMBER OF AUDIO STAGES FOLLOW A POWER DETECTOR

AND CONSEQUENTLY, THE SOLUTION TO THIS PROBLEM 1S EITHER TO ADD OR SUB-

TRACT ONE STAGE OF RESISTANCE~COUPLED AUDIO AMPLIFICATIONOR ELSE CHANGE
THE TYPE OF DETECTOR.

You MIGHT RUN INTO A CONDITION, SUCH AS ILLUSTRATED IN Fia. 15,
WHERE THE IMAGE 1S INVERTED OR UP SIDE DOWN. THE CAUSE FOR THIS TROUBLE
IS THAT THE DISC OR SCANNING MECHANISM 1S RUNNING BACKWARDS.THE LOGICAL
CORRECTION FOR THIS TROUBLE 1S TO CHANGE THE DIRECTION OF THE SCANMING
MECHANISM'S ROTATION.
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No DOuUBTy THE MOST COMMON COMPLAINT OF ALL IS PICTURED FOR YOU N
Fig. 16. IN THIS CASE, LIGHT SPLOTCHES ARE SCATTERED OVER THE IMAGE.THE
CAUSE FOR THIS TROUBLE IS EITHER STATIC, OR NOISE FROM THE RECEIVER
WHICH MAY BE BROUGHT ABOUT BY A BAD TUBE,POOR CONNECTIONS, ETC.THE FIRST
THING TO DO IN THIS CASE 1S TO DETERMINE WHETHER OR NOT THE RECEIVER IS
AT FAULT AND IF SO, TO CORRECT THE TROUBLE. HOWEVER, IF STATIC IS RESPON
SIBLE FOR THE TROUBLE, THEN THERE IS NO SATISFACTORY REMEDY, ALTHOUGH IT
MAY BE REDUCED BY INSTALLING STATIC REDUCING DEVICES IN THE SYSTEM.

Ela. 14 FlGg. 15 Fla.l16
Reverse or Negative /nverted Image Light Splotches
/mage: over Image.

SOMETIMES, INSTEAD OF SUCH IRREGULAR SPLOTS OF LIGHT UPON THE 1IM-
AGE, YOU WILL FIND CASES WHERE REGULAR BLACK LINES CROSS THE IMAGE HOR-
IZONTALLY. THIS MAY BE CAUSED BY ACCUMULATIONS OF DIRT IN THE HOLES OF
THE SCANNING DISC OR ELSE A HOLE IN THE DISC MAY BE RADIALLY"OFF‘CENTER"

DUE TO INACCURATE PUNCHING. THE REMEDY FOR THE FIRST CONDITION 1S TO
CLEAN THE SCANNING HOLES BUT TO CORRECT THE SECCND CONDITION, YOU WILL
EITHER HAVE TO ATTEMPT TO REPUNCH THE FAULTY HOLE AND DRESS IT WITH A

FILE, OR ELSE AN ENTIRE NEW DISC WILL HAVE TO BE OBTAINED.

|F THE IMAGE IS OTHERWISE SATISFACTORY BUT ONLY DIM, THEN THE TROU
BLE 1S EITHER DUE TO INSUFFICIENT SIGNAL STRENGTH, TOO MUCH CURRENT THRU
THE TELEVISION LAMP OR TOO MUCH OUTSIDE LIGHT. |F DUE TO INSUFFICIENT Sl
GNAL STRENGTH, USE A MORE POWERFUL AMPLIFIER. To REDUCE THE CURRENT THRU
THE TELEVISION LAMP, WHEN IT IS CONNECTED IN SERIES WITH THE OUTPUT TUBE,
EITHER REDUCE THE PLATE VOLTAGE OR THE GRID BIAS FOR THE OUTPUT STAGE OR
ELSE ADD A RESISTOR IN THE PLATE CIRCUIT, |F TOC MUCH OUTSIDE LIGHT s
PRESENT, DARKEN THE ROOM, USE A MORE EFFICIENT SHADOW BOX, OR BOTH.
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Exammation Questions

LESSON NO. TEL-3

"Improvement comes with practice."

DRAW A CIRCUIT DIAGRAM OF A T.,R.F. TYPE TELEVISION RE=-
CEIVER,

DESCRIBE THE MOST CUTSTANDING FEATURES OF THE CIREUIT
WHICH YOU HAVE ORAWN IN ANSWER TO QUESTION #| AND  Ex-
PLAIN IN DETAIL HOW THE TELEVISION SIGNAL IS HANDLED BY
THIS SAME CIRCUIT,

WHAT IMPORTANT PRECAUTIONS MUST BE CONSIDERED IN THE DE
SIGN AND CONSTRUCTION OF A SUPERHETERODYNE RECEIVER sul
TABLE FOR TELEVISION RECEPTION?

WHAT EFFECT DOES THE TYPE OF DETECTOR HAVE UPON THE OF-
ERATION OF A TELEVISION RECEIVER?

EXPLAIN HOW YOU WoULD "TUNE-IN" A TELEVISION PICTURE?

WHAT DETERMINES THE NUMBER OF RESISTANCE=-CAPACITY COUP~-
LED A.F. STAGES WHICH SHOULD BE USED IN A TELEVISION RE
CEIVER?

DESCRIBE THE MOST COMMON .FAULTS OF TELEVISION PICTURES
AND EXPLAIN HOW EACH OF THESE CONDITIONS CAN BE CORREC-
TED AT THE RECEIVER.,

WHAT IS THE REASON FOR USING THE RESISTOR R IN THE CIR~-
CUIT OF FiG.] IN THIS LESSON?

WHY 1Is SWITCH S PROVIDCED IN THE CIRCUIT WHICH IS ILLUS~
TRATED IN F1G6.5 OF THiS LESSON?

lF THE IMAGE AS PRODUCED AT THE TELEVISION RECEVER Is
SCMEWHAT DIM BUT OTHERWISE SATlSFACTORY’THEN HOowW MAY
TH1S CONDITION GENERALLY BE CORRECTED?

.

- Ly i

PRINTED IN U.S.A.
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December 2, 1940

Mr. William Lieske RB-1T712
1346 Hoyt St.
Salem, Oregon

Dear Mr, Lisske:

Nearly all commercial all-wave recelvers have & "dead
spots”" in the shortwave bands. These points seem to cccur in
practically the same place on the dial for nearly all makes
of receivers. The reason they occur is due to the clcse
coupling between varioue coils for the other bande and the
particular shortwave band which 1s affected mosnt.

Then again, you may be situated in such a position that
the shortwave bande are all attenuated at this certain fre-
quency. That is, your surroundings, the direction of your
antenna, and the close proximity of mountains may all contri-
bute to an overall reduction of the signal at this frequency.

Commercial receivers are always tuned for maximum sen-
sitivity on the second shortwave band at about 4000 Ke. This
usually leaves the middle portion of the band &t a lower sen-
sitivity than the two ends.

There is very littly you can do to correct this condi-
tion beyond realigning the r-f shortwave trimmers so that the
receivers have maximum sensitivity at a lower point. However,
if you do this, you will find that the sensitivity will be
corresponding lower at the higher frequencies egain. There-
fore, it is a better policy to just leave the ehortwave bands
as they are, unless perhaps the oscillator alignment has been
changed.

Very truly yours,
—FI2ce/ 4 7

Technical I'ivision
Consultaticn Service

MD :AG
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n the Spirit of Christmas

December 6, 1940

Dear Friend:

There is no need to remind you that Christmas will soon be here -- and like
the rest of us, you are undoubtedly locking forward to the Holldays.

This season of the year, with its good cheer, its happiness and expression
of fellow-feeling, offers & welcome relief from the siress of delly life.

And this year, more than ever before, we can rejolce that we are living in a

land where peace s8till resides. If all men would TRY earnestly to make the
Spirit of Christmas prevail throughout the entire year, we would perhsps not
have the turmoil which exists in the world today.

At National, we have, for 36 years, carried the thougkt of giving into each
day's activities. Although you may not realize it, meny of the Special
Features and extra Services of National Training have been made posssible
because of this attitude. '

However, at Christmas time, as evidence of our sincere regard for you and
your fellow students, we want to do something special. Last year we made &
very helpful Christmas offer -~ in the form of an unusueally liberal Tuitilon
Credit Arrangement. It was so enthusiastically received that we feel we can
not do anything more constructive this year than to reneat that Ofrer. You
will find it explained in detail in the enclosed announcement. This is our
gift to you -- and I want you to know that it carries with it all the sin-
cerity and good wishes that it would if it were wrapped ir tissue paper,
tied with colored ribkton, and placed upon your doorsten.

SERVICE to OTHERS, we believe, is an essential ingredient of the success of
individuals and of institutions. We have given unstinsingly c¢f the best
that is in us, of service, help, guidence -- everything that will make life

richer, fuller, heppler, for the ambitious men who turr to us for assistance.

And never will we cease in this effort.

So, as a student of National Schools, soon, we hope, tc be a successful grad-

vate, let yourself become imbued with the spirit of your school. Remember,
too -~ that the more you do to help yourself, the more you will be able to
help those near and dear to us.

I send you my Best Wishes for & Joyous Christmas -- but more than anything
else, I constantly wish for you & successful career built on SERVICE.

Your iend,

/ o G A e
JAR:CDO President C:;l

-

NATIONAL SCHOOLS, 4000 south ricueron sTreer, LOS ANGELES, CALIFORNIA

L, S P - > )




UNDER  THIS SpPeciaL CHRiIsSTMAS OFFER, IF YOU MAKE A
PAYMENT OF -~

$18 YOU RECEIVE CREDIT ON YOUR ACCOUNT FOR $20

$2 " 1" " 1" " " " $ o

$Eg " 1" " " " 1" " $EO

n " " n n " "

$ 0

$5E " " " 1 " " " igo

$63 1" " 1 1 ' " " $—(O

$—(2 1" " 1" 1 " ”n 1" $80

$8‘ " " " 1 i " " $ o

$9O " n" " " " 1" " $ l go

|F YOUR BALANCE 1S OVER S/00 -- AND YOU WOULD LIKE
TO PAY 1T ALL NOW, YOU MA¥ DEDUCT 12% oF THE TOTAL,
AND YOU WILL RECEIVE CREDIT FOR PAYMEWT IN FULL.

HERE 1S AN UNUSUALLY LIBERAL TUITION CREDIT ALLOWANCE
REPRESENTING A WORTHWHILE SAVING FOR YOU

Study the table in the upper right-
hand corner. Note the very liberal cred
it allowances. Do they not represent an
exceptionally acceptable opportunity, in
keeping with the spirit of Christmas?
From past experience, we know that this
offer will appeal to the man who 1s anx-
ious to save every dollar he can.

IMPORTANT---PLEASE

If you have already sent your payment
when you receive this offer, send the
jifference and you willl recelve credit.
In other words, if you have made a pay-
nent of $10, send an additional $8 and
you will récelve credit for $20 -- and
so on down the entire 1list of credits.

0f one thing we want to make absolute
ly certaln -- that ycu DO have an oppor-
tunity tco share in National's Christmas
Offer., Accordingly, we have made the
list of creclts very complete so that
you may take your cholce. Naturally,
the larger tke payment you make, the
greater credit you will recelve.

READ CAREKFULLY

it is understood that the
amount sent under this Christmas
-- unless the amount sent pays
your aecount in full -- can only be ap-
plied to your December payment, but the
total willl be deducted from your present
balance. .

of
total
Offer

course,

THIS OFFER EXPIRES DECEMBER 31, 1940

To recelve credit, the envelope carrylng your resmittance must be post-

marked on or Dbefore midnight

after Christmas to take

Return the coupon below

December 31, 1340.
advantage of this unusual credit allowance.

Be safe -- ACT NOW, WITHOUT DELAY.

with your .remlttance.

Don't wailt until

Retain the ubper part

of this sheet as a record of the cradit you will recelve.

NATIONAL SCHOOLS
Los ANGELES, CALIF.

THANK vou FOR YOuR CHRisTMAS OFFER.

| CERTAINLY WANT TO TAKE ADVANT/GE OF

DaTe

iT. ENCLOSED 18 MY

REM | TTANCE OF $ , WHICH ENTITLES ME TO A CREDIT OF $ , AS DESCRIBED IN THIS ANNOUNCEMENT .

|F YOU HAVE ALREADY SENT YOUR REGULAR PAYMENT FOR DECEMBER, FILL IN THE SPACE BELOW:

| HAVE ALREADY SENT MY PAYMENT FOR THIS MONTH.

ENCLOSED 1S THE DIFFERENCE OF $ J

WHICH ENTITLES ME TO A TUITION CREDIT OF $ .

NAME

STupeNT NUMBER

ADDRESS

City

STATE




CORRECTED BY

PRINT YOUR NAME AND ADDRESS PLAINLY J— DATE

- LESSON NO.

STUDENT NO.

B __J WHAT OTHER LESSONS HAVE YOU?

ANS.NO.I USE TH!S SHEET FOR YOUR EXAMINATION ANSWERS ONLY - DO NOT COPY OUT THE QUESTIONS

\

USE OTHER SIDE i brted iU A

240 -RO.

| — - I — -




ANS .NO.

e i i

[ R

IMPORTANT --

IF NECESSARY, USE ANY SIMILAR PLAIN
PAPER TO COMPLETE YOUR ANSWERS.

1] T i d
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