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FIG. 1. FELIX THE CAT, NBC'S ORIGINAL TELEVISION GUINEA PIG, AS SEEN IN A 1938 MODEL TEST RECEIVER

INTRODUCTION

Television: A newly-created field of unlimited opportunity for radio
Students, Set-Builders, Experimenters and Servicemen

I'he date of April 30, 1939, on which the earrving on honsehold tasks, conversation,
New York World's Fair opened, will be re and bridge games, Rupid-fire news report
membered lone after the last vestige of the ing does not lend itself to tllustration, and
Fair has disappeared, for that date marked the many people who choose to do their
the offimal inauguration of scheduled tele reading  to soft musical accompaniment
Vision programs in the United Stntes would not want their eves diverted h.\ the

But many other events will tranee their be-  television sereen.
ginnings to that date It 1= certain that On the other hand, the establishment of
television will bring vast and far-reachinge television as a permanent service, to be as
changes 11 the radio manufacturing industry much n part of our daily life as strajght

wlevision will probubly mark the begin sound broadeasting has beecome, 1s aceepted

mng of the end of some coneerns, and the as a eertasinty by those who, having grown
establishment of neweomers in the field. up with the new art, are cognizant of its

It does not appear that television will af great seope and  possibilities. This, of
fect straight sound broadeasting, as talking  ecourse, to television in the U.S.A., for
movies have Superseded the silent pieiares the forecastingeg ot Progress in any new in-
In the theatre, the audience, presumably, dustry must take nto account the buving
gives undivided attention to the show, while power and spending habits of the people
i the s, the enjovment of straight where 1ts produets are to be mntroduced, the
sound programs does not nieriery with facity ol puarchasing on hime-payments, e
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INTRODUCTION

FIG. 2. STUDIOS, LABORA-
TORIES, AND FACTORIES WiILL
REQUIRE ENGINEERS TO OP-
ERATE, MAINTAIN, AND DE.
VELOP AND TEST TELEVISION
TRANSMITTING AND RECEIV-
ING EQUIPMENT.

sgeressiveness of sales promotion and mer

chandising methods, the availability of

distribution means, and the number and lo-

cation of population eenters and the mar
kots ”u'_\' represent,

.\” 1‘[“,’.‘"

factors in the U.S.A. are

FIG. 3 CONTROL
ROOM, NBC STU.
DIOS. ENGINEER IN
FOREGROUND MON-
ITORS SOUND FROM
STUDIO MICRO-
PHONES; AT FAR
END IS THE ViDIO
MONITOR; CENTER,
PROGRAM DIREC.
TOR, FACING TALK.
BACK MIKE, IN.
STRUCTS TrLEVI.
SION CAMERA MIN,
WEARING MEAD.
PHONES, IN STUDIO

favorable to the development of fslevinion

broadeasting and the sale of Islevision »
ceivers. It is reasonable to expest, Phanfiem
that capital will bo made svallabie B B
orection of siations throughoul the saakis

for the mass |-rm|||||um of reesivers,. 2l
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FRANK A. D. ANDREA

RADIO PIONEER WHO, SINCE 1919, HAS OCCUPIED A LEADING POSITION IN THE RADIO FIELD:

WHO, IN 1923 INTRODUCED THE NEUTRODYNE RECEIVER; WHO 1S KNOWN IN EVERY COUNTRY

OF THE GLOBE FOR THE MUSICAL QUALITY AND STAMINA OF THE RADIO RECEIVERS HE PRO-

DUCES; AND WHO, IN 1939, WAS THE FIRST RADIO MANUFACTURER TO MARKEY A LINE OF
SIGNT-AND-SOUND TEILEVISION RECEIVIRS.
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FIG. 7.
VISION CAMERAS
WITH UNFALTERING ACCURACY, TO CORRECT FAULTS WHICH MAY APPEAR IN THE PICTURE,

people who lacked a standard of tone

.‘!;;15;'\ to show up the mferior reproduction

(|l-n\";i:-4f by ;"lnn‘.- ||Y'].- rat-trap zets,

"c r'll;q.- ’;0!"' '.'»l” be further

'}Jl;[ll\"

ments 1n broadeast reeceivers which will
elimmate the handieap from the presence of
the now-prevailing background noise Per

haps sound broadeasting will capitulate

rradually to the ultra frequeney bands, 1if

channels can be made available for that pur-

puosc

In either CAase, I-?--h"y' day sound .'l"'.l'
st rereINers W ) D¢ made w!rn'f:-'-' \\210"‘
and it either of these mmprovements maters
nhzes ”n'.k lor 4 ‘.\VI! he until either ;-v

lity becomes o reality, no one can hazard

“Vven an

Major

1 h-”r_’\"? Fress l' 15 [---«~".!w that

Armstrong’s substitution of frequency

modulation for the conventiona ;!'!1{»‘"!1":"
modulation mayv initiate the shift of sound
programs from the present broadeast {re
quencies to the ultra-high frequeney chan

THIS THREE-SECTION SHADING PANEL IN THE CONTROL ROOM IS CONNECTED TO THREE TELE-
THERE ARE TEN CONTROLS AND SIX SWITCHES IN EACH SECTION, TO BE HANDLED

neis, SOome Sngineers Delieve Lhat The

frecdom from fading and from interference

inherent

1= A1

gquality ol u

cies, and not o unique characteristic of fre

enev modulation \ further element of

i
uncertainty as to the potentialities of Major
Armstrong’s svstem 18 mtrodueced by the

that signals from his tvpe of transmitter
eannot be picked up by conventional receiy
Ors now in

What wi

BT

‘iu ’».'w.'. 'n-.«]ni ’h-- slhiadow ol o

doubt at this time of writine i< that the
enfire radio mdustry, meluding ¢ manu
tneturers ) iransmitiing and receivinge

upment, the broadeasting companies, as

well as the distmibuting organizations and

the retail stores and even the serviee men. is

coming into an entirely new phase of its
eXIstence \ puart ol the set up will read
ist itseld during this period  of flux
Some of the established orgamizations will

’ S 1
0S8 110 el X!
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Perhaps the tube manufacturers alone can
plan with certainty to profit by whatever
changes come about, for the versatile
vacuum tube seems to be an essential part
of all radio equipment, and has adapted it-
self, or contributed to, each new develop-
ment by the mere addition or reshaping of
elements,

This situation is again setting the stage
for the advanee guard of stock promofers.
They recall the early days of radio activities
as barvest time for garnering their dubious
profits, and they know that hope springs
eternally in the heart of the avid-minded
buyer of engraved eertifieates. The SEC
may deter the out-and-out swindler who
would eapitalize on the tremendous publie
interest in television, but ample opportunity
will be given those who would get rich
quickly to gamble on projected television
companies that lack even the elements of
potential suceess. The record of radio set
manufacturers promoted by brokers at the
beginning of broadeasting should be seruti-
nized earefully by anyone contemplating an
investment in television stock!

Looking down npon the seething activities
touched off by the inanguration of seheduled
television transmission is the FCC, its hand
upon the switeh of all radio’s stop-and-go
signals. Until now, the rolings of the FCC
have been regulatory in their nature. With
the ndvent of television on a national seale,
requiring the adoption of nniversal stand-
ards so that all reeeivers will operate with
all transmitters, the FCC has eome into a
new power of eontrol. Called upon to estab-
lish standards for television transmission and
reception, 5o that the manufacturers can
proceed with confidence that there will be
no more than a reasonable degree of obso-
lescence, the FCC has been decidedly relue-
tant to aet. They have taken the position
that to reach n decision hastily might elimi-
nate the development of some superior sys-
tem, and at the same time give, in effect, o
monopoly to those manufacturing the equip-
ment now in use,

This is, indeed, a serious matter, and it is
to be hoped that the Commission may reach
a decision which will give immediate en.
courngement to commercial television, and
at the same time leave the door open to any
new system of demonstrable superiority.
The Commission’s investigation has been
condueted in a most thorough manner, and
has included not merely conferences with
all the companies concerned, but personal
visits to inspect plants and equipment, and
exhaustive examinations into the present
status of the art.

As if this situation were not mﬂemﬂy
diffieult of solution, the added aspeet of po-
litieal implieations has been introduced by
the eurrent administration. The FCC may
now eonsider not vnly what constitutes the
convenience and neeessity to the publie, but
to the administration as the political repre-
sentatives of the people.

The general public does not realize that
any radio station exists today only under the
permissive approval of the FCC. While the
transmitting licenses of broadeast stations
are renewed as a matter of routine, any re-
newal ean be withheld pending the outeome
of a bearing as to the eontinuation of the sta
tion. It is ensy to understand that it could
be made diffienlt or even impossible for a sta.
tion to show why it should be granted a ro-
newal of its license, if its policies are found
inimicable to the interests of the administea-
tion as the representatives of the publie.

From the foregoing, it is elear to see that
the entire radio situation has been projected
into a state of flux. There will be far.
reaching changes, revisions and develop.
ments, as the result of which adio i
becoming again a field of great opportunity
for the student, experimenter, set-builder, or
serviceman who prepares himself, through
experience and serious study, to contribute
to this new phase of progress,

M. B. Srexrer.
JIuly, 1938,



FIG. 5. AN NBC TELEVISION STUDIO. MUCH OF THE EQUIPMENT HAS BEEN ADAPTEID FROM SOUND
BROADCASTING AND MOTION PICTURE APPARATUS

CHAPTER ONE

The uncharted field of television development which seems to lead
toward a complete revision of radio and motion picture entertainment

Because the advent of ftelevision hss miles. But suppose television programs
hrought about 20 many upsets, and has can't be sent over a greater distanee than
reated so many new 1-1--”-11:- for both that, Then how many statwons will be
manufacturers and broadeastors, manvy ex needed to serve a reasonable peroentage of
eccutives in the radio business have under- our 1. S. l»l;-l:!.lY:wL.‘
tnken to show that television 18 =0l notl mnyg \\-1' kHH\\ lyh;lf there are OVer TTU ~Y1‘.li‘_’lll
more than a saentifio novelty, ineapable of sound transmattors in this country, but we
providing any national servieo cannot expect the ereclion of that many

television stations within the next year or
two.,  What

plan for the distribution of, let us say, 100

Location of Transmitters: Much - : _

> ¢ , then, would be a reasonable
phasis 18 put upon the fael that the trans
mitting radins of a television station is

. » - - i \‘
limited to 50 miles. Practieal experience al television station

ready indieates that, with the inercase in The logieal guide would be the figures on
power which will be provided luter, the U. S. population centers, 1ssued by the De
range will exeeed the theoretical limit of 50  partment of Commerce. So that you ean
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CHAPTER ONE

Television Transmitters Will Probably Be Located in These Population Centers

ARTOR (0 iz demivens s nriaode 347,000  Milwaukee, Wis, .. ..oociiiiniiinas 743,000
Albany, Schenectudy, Troy, N, Y.... 425000 Minneapolis, St. Pxul, Minu, .. ..... 532,000
Allentown, Bethlehem, Easton, Pa... 322000 Nashville, Tenn. ....... N vee 209,000
Altoona, Pa. ..c..v.n gAYt g e N 114,000 New Haven, Conn, .. ....ociviiann 204,000
A P R TR e 371,000 New Orleans, Lale o0ovunrannennnns 495,000
Atlantic Oy, No Ji ccvrnvonrsanys 102,000 New York, Northeastern N, J...... 10,801,000
Baltimore, Md, ... ..o i 949,000  Norfolk, Portsmouth, Newport ‘
Binghamton, N, Y. ..oooovininiinnn 130,000 IO Ve Ah &0 A F v 5 ai o b a 4oy o 273,000
Birminghum, A, ...ooooeeenaeann. 383,000 Oklshomn City, OKEL ... ...ooeve.. 20¢,000
Boston, Mask ....cocvsrivsscacsas 2,308,000  Omaha, Neb., Council Bluffs, Tn. ... 274,000
Bridgeport, Coun, .......c.ccians 204,000 Peordn, L .. ooveeriinaianen ceie. 145,000
Buffalo, Niagara Falls, N. Y. ..... 821,000 Phllndclphh, PRl i lvavee ) 2,847,000
ORI O 5 s neioh oz sos s pim vivies Bha 191,000  Pittsburgh, Pa. ....ooiiiiiiiiaans n.m.ooo
Charleston, W, VA .2 uiusesensdon 105,000 Porthnd, Ore. .......voeoavenines
Chattanoogs, Tenn. .. ...oooiunn oo 110000  Providence, R, I, Full River, New
CORALO TILT St aie e s vinisamvpivieyn . 4,365,000 e T R R 964,000
Clneinintl, 0. ... coviovnovanviovs 709000 Racine, Kenoshn, Wis. ... ... 133,000
CINTRIRNE O o 5= S s e s oeve o w1 e 1,105,000 Reading, Pi. .ooccvinavrnovniinns 170,000
COmbne; O, o vssevmuacrnsoossvsss 340,000  Riehmoml, V. . ..oivieriinnannnns 221,000
DAURE; LaERRE LN oo chwe vepaoridny s 310000 Roumoke, Vi, «...voviviiraninnasn 103,000
Pavenport, Ta oo i iea bl i 155,000 Rochester, N. Y. ... iiiaieneaen 399,000
DRV RO LN S s Rb s oaa s wabe o e m sws 952000 Roekford, I ......oovvueunsnanss 108,000
Denver, Colo. o ..vonvanesrvavassans 331,000 Sneramento, Cal. ......iiiveraea 127,000
Des Malned I, . . vusvinavonvasole 161,00 St, Louls, Mo. ... iiviiinins .. 1294000
DREPOLE RO L o5 o s vce's eeave o via 2,105,000  Salt Lake City, Utah .. .......... Lo 184,000
TRBESMARR. 8 vass cdwraiovisveta 155,000  Sun Antonio, TOXSS «.coveiieranras 279,000
Bl PRS0 \TOE - osoniessastesasesy 118,000 San Diego, Cal. .. ...... . covianiss 181,000
T s T 1 T A T O AR U 130,000  San Francisco, Cal, Onkland, Cal. ... 1,200,000
Evansville, Indi oo oooiiiiaoniinn 123,000 San Jose, Cal. ....vvvveriirivasns 103,000
PHDL NN, e v < ven s avamsodsnsesies 150,000  Savannal, Ga. ...cocvvrrinirrrnng 105,000
Fort Wayne, Ind, ... ..coocioens 127,000 Seranton-Wilkes-Barre, Pa. ........ 652,000
Fort Worth, TeX. oo.cozoiniiionnns 175,000  Seattle, Wash, .....c.ccoceiaanins 421,000
Grand Rapids, Mieh, . ...oooavensn 207,000 South Bend, Ind. ... ..oiiniiiian 147,000
Harrigbung. P8 oo svvrespnryossnes 162000 Spokane, Wash, ... ....cooeeiiann . 129,000
Hartford, Conn. ......ceceeenenns 471,000  Springfield, Holyoke, Muss, ........ 309,000
FIORRtON, T s v el asds auaanss 339,000 Syracuso, N. Y. ooovvvennannas N, 245,000
Huntington, W, Va,, Ashland, Ky, .. 163000 Tacoma, Wash, ... .oooooieia onn o 147,000
Indinnapolis, Ind. .. .oooneeenenns 418,000  Tampa, St. Petersburg, Fla. ........ 168,000
Jneksonville, P ..i.oovvevnnnraes 149,000  Tolodo, O. ..unvereanes esnviaeias AN
Johnstown, Pa. ...cccvivriaqansans HE000  Trenton, No J. oo covivinennciananss 190,000
Kansas City, Kuns., Knnsas City, Mo, 605,000  Tulsa, Okla. .. ..oooooviiiiiaaiaas 183,000
Enoxville, TOHN. .. covasenrannsanss 136,000 Udm, i NP Aoy 2 oo s AR 191,000
Lancaster, Pa. . .ocacviiaaiivoesrion 123,000  Washington, D, C. ......cooiiaainn 521,000
Little Rock, ArK: ,..ccoeveernreses 113,000  Waterbury, CORR. .. .vvanrnnonnres 141,000
Loa:Angelés, Calk. .c...vyvrvenscves 2,319,000  Wheeling, W, Va. ... ... Wlves v 191,000
LRGN T2 Fh T alan i ard sva wiolols e s 404,000  Wichita, Kansis ... c.ooooienes ceee 119,000
Lowell, Lawrence, Mass, .. ... ...... Wilmington, Del. .. ..oooiiiianan . 164,000
Memphis, Tenn. .....oovienmeevns 276,000 Worsester, Mass, .. .oocvaeinravanes 305,000
Bl SO 30 o e a b e s s SasaaAps o5 132,000  Youngstown, O ...cooeuvaiens cee. BAT000
— —————

see if you may be within range of a trans-
mitter in the near future, the official list
of ecenters, together with their population,
i« given on page 12. The population is
roughly limited to s radins of ten miles.
The figures would be inereased greatly if
they were based on a 50-mile radins, In
fact, stations in the 96 eities listed would

serve about 80 per cent of the homes
equipped with A.C, current!

Obviously, therefore, this explodes the
elaim that a reasonably small number of sta-
tions, less than 100, ean not perform a na.
tional service. In fact, if you are within
50 miles of a eity included in the lat of
population eenters, it is very likely that you
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FIG 9 PRESENT RMA. STANDARD TELEVISION

VIDEO AND AUDIO WAVE FORM.

will have television programs in your home
by the end of 1940

Television Frequency Channels: Of the
frequency channels which have been set aside
first two are
the third
while the

for television transmission, the

alrendy used by severnl stations,

will be used in the near future,

Inst two are, at the present time, of unde-

termined value:

14-50 me, 6,52 - 6,00 meters
SO-50 e 6.00 - 5,36 meters
06.72 me. 455 - 417 meters
T85.54 me 3.85 - 3.57 meters

S4L90 me. 3.57 - 3.33 meters

From this
vision channel 15 6 me,

that a tele-
(6,000 ke,) wide, in

table you will see

contrast to a sound hroadeast ehannel whieh
v ouly 10 Ke, fact, the whole
tuning range of a broadeast receiver, 550 to
Thus the
range of fréquencies required for a single

wide, In

1790 ke, 15 only 1.2 me. wide.
television station i1s five times the range re-
quired for all the broadeasting stations in
the U.S.A. wide are
available tele-
Vision i this

Sinee channels 6 me,

only at ultra frequencies,
transmitters must

comparatively unfamiliar part of the radio

operate

spectrum,
Recetving phenomens at nltra-frequencies

are as httle understood a8s the short waves
(below 200 meters) were in the early days
of radio broadeasting,. There was much
theoretical knowledge, but relatively little

practical experience. In 1920, it was con-
sidered eertain that short waves had no com-

1931

author wrote the first advertising copy ever

mercial value. It was in that the

printed which deseribed the now conven-

tiona! all-wave, switeh-controlled reeciver!

In the eight vears lollowing, world-wide

short-wave communication hns become the

FIG. 10.

-~ -

JACKS FOR COAXIAL CABLE CIRCUITS. THE COST OF RUNNING THIS CABLE NOW LIMITS

THE INTERSTATION DISTRIBUTION OF TELEVISION PROGRAMS. THIS DISTRIBUTION PROBLEM IS NOW
ONE OF THE LIMITING FACTORS IN THE DEVELOPMENT OF COMMERCIAL PROGRAM PLANS.
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FIG., 11, MISS
BETTY GOODWIN,
NBC TELEVISION
STAR, PHOTO-
GRAPHED AT THE
STUDIO WHILE
SHE WAS BEING
TELEVISED. —F1G.
12. BELOW, AN
NBC STUDIO PRES-
ENTATION OF
“THE NINE LOVES
OF EMILY."” EITHER
CAMERA CAN BE
FADED IN AT THE
CONTROL BOARD
IN THE MONITOR-
ING BOOTH. ONE
CAMERA 15 FOR
FAR SHOTS, AND
THE OTHER FOR

CLOSE-UPS.
newest and most powerful instrument of in the unexplored e¢hannels whieh now séem to
ternationnl lmh!irnl intlunence. be of limited .l‘iil]vl.’ll'l“:\ to commercipl

Today, at the threshold of the commereinl applications?

use of ultra freéquencies, who ean predict Tfonsmitﬁng Ronge: Theoretically, ul
the useful purposes which may be found for tra frequency waves are considered to travel
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FIG. 13, THIS 15
MISS BETTY GOOD-
WIN AS SHE AP-
PEARED AT THE
PICTURE TUBE OF
A TELEVISION RE-
CEIVER., THE
SLIGHT LATERAL
DISTORTION IS
ONLY NOTICE-
ABLE BY COMPAR-
ISON WITH THE
DIRECT SHOTY
SHOWN IN FIG. 11,
—FIG. 14. BELOW,
ANOTHER PLAY
BEING TELEVISED
AT THE NBC STU-
DIO. THE TECH-
NIQUE OF PRE-
SENTING TELEVI.
SION PLAYS IS
BEING MADE THE
SUBJECT OF EX-
HAUSTIVE RE-

SEARCH,
from the teansmithing antenna 1 a horizon ceive ultra-frequency transmission. If the
tal direction, that is, in & plane somewhat reecver is below the horizon, or hidden by
tangent with the earth’s surface. It i3 said  intervening hills or buildings, reeeption 1s,
that the reesiving sets must be within line theoreticnlly, impossible. However, we know

of <sight of the transmitter mn order to re already, from ]n.u-!l.-.nl experience, that ths
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CHAPTER ONE

FIG. 15. MAKE.
UP FOR THE TEL-
EVISION STUDIO
IS JUST AS IM-
PORTANT AS IT
IS ON THE
MOVIE LOT, AND
FOLLOWS THE
SAME GENER-
AL PRACTICES.
HOWEVER, THE
TELEVISION
CAMERA GIVES
COLORS SOME-
WHAT DIFFER-
ENT, AND SOME-
TIMES SURPRIS-
ING, BLACK-
AND -WHITE
VALUES WHEN
THEY ARE SEEN
IN THE RECEIV.
ING TUBE

\\'0- }‘l;n'.'. ~
from

15 not strietly trae. for example,

that television imnges London are
sometimes picked np quite elearly on Long
Island!

Most

been

transmission  has
As high-
power transmitting apparatus is developed,
find that the
radins, now considered to be 40-50 miles, may
build

20

ultra-frequency

done on very lﬂ\\ power,

we may present maxmum

be extended greatly. When we ecan

high-efficiency television transmitters of

to 50 kw. output, comparable to the larger
sound broadeasting stations, we may revise

rnlnlll“h-!}' our ideas of distance

limitations,

present

The development of

Advertising Value:
television will be determined largely by its
First, 1t
will be necessary to produece and to repro

duee at receiving sets programs of sufficient

vislue as an advertising medinm.

entertainment and interest to attraet & large

sudience. If that can be done, then sup
port of commerecial sponsors will be assured,
und the progress of the television art will
he more rapid, even, than was that of sound

hr\ululo’:l-?il)'.,ﬁ

Right now, advertisers are only awaiting
the opportunity of testing this new medium

lelevision for they know that an Hmpres

sion given to the brain through the eve is
registered more quickly and 15 retaned

loneer than when it is transmitted throogh

the ear nlone. There again, however, are

factors which ean be resolved only by practi

eal experience, Aguainst television we have

the competition of newspapers md maga

zines, the gregarious instinet that sends peo

ple out of their homes to theatres for

FIG. 16. FIRST RECEIVING INTERLACE, FORMED BbY
SCANNING EVERY OTHER LINE  INTERLACED
SCANNING ELIMINATES FLICKER



TELEVISION DEVELOPMENT

Page 17

entertuinment, and the practieal hmitation,
n a busy world, on the number of hours
bat people ean spend looking into television

The determination of these fae

tors by practical experience will measure

the fTatare .!tl!»nxf.ltnl' of television 1n om

|l.ll‘.'. five =,

Television Standards: PPublic interest will

Inrgelvy upon the quahity of tele
{ A

depend very

on reception Based lareel upon more
than Lwy v experienee with schednled
Program Iransmission England, eertmn

FIG. 13
FIRST

THE COMPLETED FRAME, COMPRISING THE
INTERLACE, FOLLOWED BY THE SECOND
INTERLACE SCANNING

FIG. 17. GREAT
SKILL, LONG EX.
PERIENCE, AND
THE MOST PAINS.
TAKING RE-
HEARSALS ARTE
REQUIRED OF
THE OPERATORS
AND ACTORS.
THE EQUIPMENT
MUST, OF
COURSE, BE KEPT
OUT OF RANGE
OF THE CAMERA
AT ALL TIMES
THIS IS A SCENE
FROM AN NBC
PLAY, TRANS.
MITTED FROM
STATION W2XBS,

,‘.:|.|."q? 101 !-‘.-‘.;-.1.;].
U.S.A.

the time of writing, no

FCC, our

standards have

transmission in  the Although, at

stnndards have been

.ui";-h‘-x by the standards have

heen feet }I!I'l{ by thoso l‘!l“"i".'.'l"'i w "} ‘U!".‘Il!

casting, Andrea Radio Corporation, the

first of the licensees’ eroup

in this country, 1s

to put television

sets on sale manufaciuy

ine sets to well as
R.C.A. which
months

The

S0, 1939, are:

these specitications, as

Andrea by some two

'_..Hn\\.--!

standard specilications as of

#41 lines per frame

W frames per second, 2:1 interlneed. Field

trequeney )
\V_’.('?'.c‘ modulat on,

.., white SOt s pro

duced by mimmmum signal amphitade

314 pieture aspeect ratio
n me .h,.qm{ ‘,;x-‘;"-|_
Video carmer 1.25 me nhove the "W

frequency end of the channel
\udio earmer 25 me. below the high

frequeney end of the channel
Horizontal polarization
NI TVS 'Il';c' 1S o0

isiderable latitude for 1m

provi within these
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FIG. 19. MISS PATIENCE,
AS SEEN IN THE PICTURE
TUBE OF A TELEVISION
RECEIVER.—FIG. 20. BE-
LOW, MISS PATIENCE
NEVER FALTERS UNDER
THE WITHERING HEAT
AND GLARE OF THE STU-
DIO LIGHTS, EVEN DURING
PROLONGED TEST TRANS-
MISSIONS. SHE'S A BEAU-
TIFUL BUT DUMMY FIG-
URE!

-,wo'lﬁc'.‘lfh')l-. it seems rensonable that Ill'_\
will be continned for an mdefimte time to

come,

Producing Picture Impulses: Fsen
tinlly, a television transmitter is a means for
converting various light values into electreal
impulses, while the receiver provides a vari
able light source under control of the elee-

trical impulses transmitted.

The underlyving prineiples are relatively

simple, but a complete exposition of the
funetioning of the eirenit elements involved
15 a mathematieal 4'!'!_\ fur 'N'_\H“c! the SO0
of this volume,

Here 1s & simple way to understand the
method of producing television signals: Pat
a pieture from & magazine on a table, and
part of it with a sheet of plain

cover o
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paper.  Then eover the rest of the picture
with a second sheet of paper, bringing the
wdges of the two sheets together until there
s 8 spaece between them of about 1/16 in.
Only a narrow strip of the picture will be
exposed, nud a8 your eve travels from Jeft
le right, the strip will appear as a single
line of varying shades.

But suppose that, instead of looking at
the whale strip at one time, you were look-
ing through a pin-hole, Then yon would seée
just & round dot, changing to various light
and dark values as yon moved it along the
horizontal strip of picture.

Now suppose that, instead of registering
the changing light values on your eye, you
held a photo-cleetric eell over the pin-hole.
When a photo-electrie cell 15 exposed to light,
The

stronger the light, the greater the enrrent

n tiny eleetrie current 1s generated.
sot up in the cell. As yon move the photo.
eledtrie ecell and the ]rirl~lltlll' over the stl‘i[i
of picture, & varyving enrrent wonld be set

FiG. 2).
LISH KING AND QUEEN DURING THEIR VISIT TO NEW YORK CITY, AND THE NOVA-BAER FIGHT. PRO.
GRAMS ARE SENT TO THE EMPIRE STATE BUILDING, AND REBROADCAST ON 44-50 MC.

up, aceording to the light and dark shadings
along that part of the picture,

There you have the elements of a tele-
vision emmers.  \When the camera is pointed
at u scene, or an objeet, or a single frame
of & motion pieture film, it does not register
the complete view at one time, Not at all!

In effect, only a pin-hole part of the scene
is viewed by the eamern, and the amount of
light represented by that tiny part of the
scene is registered by the eurrent from a
We say that the camera
That is, to use our me-
chanieal analogy, the pin-hole is moved in
a horizontal line, eausing # varving eurrent
to flow from the photo-electrie eell in accord-
ance with the changing light values of that
“line” of the secene.

At the end of the Jine, the
stopped until the “pin-hole” returns to the
side on which it sturted, and 18 ready to
sean the next line of the seene. We say that
the television picture is formed by 441 lines,

photo-eleetrie eell.
.- N 2
senns” the seenc.

action is

THIS IS THE NBC EQUIPMENT USED FOR SPOT NEWS EVENTS, SUCH AS TELEVISING THE ENG-
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FIG, 22.
TELEVISION CAMERA

YT

et BT

TELEVISING A GROUP AT NIGHT ON THE STEPS AT ROCKEFELLER PLAZA. ALREADY THE
IS SUFFICIENTLY PERFECTED TO PICK UP SCENES UNDER UNFAVORABLE LIGHT

CONDITIONS, AND CAMERAS OF STILL NEWER DESIGN ARE BEING TESTED.

and that is literally true, for the view is

{rom top to bottom bv the move-
the “pin-hole™ in 441

seanned
ment of SHeeessIve
lines,

So much, at present ahout the transmitter

Now,

have a controllable source of light, the size

for the receiver. Suppose that you
of the hole we have been talking about, and
an srrangement that will move the tiny light
in horizontal lines, exaetly in step with the
And

imagine that the changing current set up in

seanning hole at the transmitter.
the transmitting photo-electrie cell eontrols
the amount of light at the receiver,

If you move the pin-hole at the trans
mitter fast enough to scan the seene before
the eamera in 441 lines with 30 complete
seunnings per second, vour tiny spot of
varving light at the receiver, traveling
umson, will form light pictures at the re-
ceiver which reproduee the scenes and mo
tion before the television eameérn,
scanner and the

Replace the pin-hole

photo-electrie cell with the television eamera

controlling the l!l\]illl-4'~ of a radio trans-
mitter, add a radio receiver controlling a
['il'lllv't‘ tube In ]vl:\l'r of the moving dot of
variable light, and von have the essential
elements of a complete television system,
The fundamentals of the -j.~!|'||| are sim-
means lor

ple enongh. Yet the putting

them into operation, and maintaining un
faltering synchronism between the seanning
of the scene and the movement of the light
souree at the receiver are so highly complex,
and so amazingly ingenions us to prompt an
hrondenst
“The

learn about the theory and mathe

experienced designer of sound

equipment to remark to the author:
more |
maties of television, the more convineed 1
become that it's all impossible ™

And that will explain why this yvolume has
been kept to the simple and practical aspeets

of television transmission and recepltion,

Interlaced Scanning: The sumples

method of scanming a seene wounld seem to

be that of starting at the top, seanning the
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WHICH PROJECTS FILM INTO THE CAMERA, FOR TRANSMITTING MOVIES,

LESS FLICKER AT THE TELEVISION PICTURE TUBE THAN WHEN FILM IS SEEN ON THE
SCREEN IN A THEATRE

first line from left to right, then seanning
the next line from right to left, and =0 on
down, In praectice, however, it was found
that when succeeding lines were seanned in
opposite direetions, the adjaeent hnes did
not mateh  perfectly.  Consequently, the
present uni-directional method of scanning
wns ;ulnphwi. i which 90 per cent of the
time allowed between hines 15 devoted to the
line scanning, and 10 per ecent to the return
trace, in preparation for starting the next
line, The total time for the line seanning

nud retrace s

] _ el

30 frames

second

-8-¥l lines

ANOTHER PIECE OF NBC STUDIO EQUIPMENT. THIS IS THE MACHINE

THERE IS

The return trace cannot be séen in the pie

ture tube, sinee it is blanked out by a blank-

ing signal from the transmitter. By this
manner of transmission, 8 pieture would be

formed as indieated in Fig. 18, where one
line follows immedintely below the preceding
line.

Further investigations, however, showed

that the pietures conld be improved by re-
flicker, film
15 |ifn_jm~hw| on a sereen, if the pietures were

dueing  the noticeable when
seanned by the interlace method. In this new
method, now standard practice, every other
That 15, line

This comprises

line 15 seanned, as i Fig, 16,

1, then 3, 5, 7 and so on.
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FIG. 24. THE ANDREA KT-E-5 CHASSIS CAN BE MOUNTED IN THIS MANNER FOR

MIRROR VIEWING. CONTROLS AT THE TOP ARE FOR THE TELEVISION SET, AND

AT THE FRONT, FOR AN ALL-WAVE SOUND RECEIVER. THIS MAKES A MOST
ATTRACTIVE PIECE OF FURNITURE,

Then lines 2, 4, 6, 8 and

50 on are seannced, making the second inter-

the first interlaee.

lnee. This completes the picture, as shown
in Fig. 18.
As a result of this interlaced seanning

method, television reeeption 18 ]nr:u‘lln'.'x”_\'
free of flicker, and iz easier on the eyes than
motion pictures,

Negative Modulation: In the 1S4 we
use negative reception, which is exaetly oppo-
site from the practice in England, and an im-
provement over their svstem, as demonstrated
by practical experience,

That is, in the U.S.A. the whitest parts
of the received image ure formed when the
amplitude of the transmitted signal 15 zero,

and the black parts when the signal is at 80
per eent of maximum, The 2095 remainder
of the signal nmplitude, ealled the blacker
than-black portion, is used for blanking and
svnchronizing signals,

Aspect Ratio:

lation of the height of the transmitied pie-

The aspect ratio is the re
ture to the width. Thus you will notice that
when the pieture size of a television receiver
i3 given nceurately, the ratio of the height
to the width ix 3:4.
adjusted to any other ratio, the picture is

If the dimensions are

either cut down by the mask at the front, or

else 1t 15 distorted,

Channel Width: The established width

of & television chunnel is 6 megacyeles (me.)
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FIG. 25. TO MOUNT THE CHASSIS VERTICALLY, IT WAS ONLY NECESSARY TO

MODIFY THE HEIGHT OF THE PICTURE TUBE BRACKET, AND TO PUT EXTENSION

RODS ON THE SIX CONTROLS. THIS SHOULD OFFER SOME SUGGESTIONS TO THE
CUSTOM SET BUILDERS, FOR MEETING SPECIAL SITUATIONS.

or 6,000,000 eyeles, This meludes the pie-

ture-modulated video earrmer, and the sound-

Fig.
From
this, vou will see that & television station has

modulated audio earrier, a3 shown in

9, ilustrating the 50-56

me. band.

two sepuarate transmitters, which use sepa
rate antennas, A 4450 me. station, for ex-
ulupll'. nses one transmitter with a earrier

frequency of 4525 me., with one side-band

substantinlly suppressed, for video. Then,
there 15 a second transmitter, operating on &
carrier frequency of 4955 me., for the
sound.

Horizontal Polarization: In FEngland,
vertical polarization is employed for tele
vision

transmission. That is, the signal is

fed to the eenter of a vertical radiator, Ae-
cordingly, the receiving antennas are verti-
eal, with the leads eoming from the eenter.
Experience has shown that the vertieal an
tenna 15 more responsive to automobile
wenition interference than the horizontal an-
tenna, Aceordingly, in the U.S.A. we are
using horizontal transmitting antennss, or
horizontal polarization, with similarly posi-

tioned receiving arrangements,

Improved Equipment:
andience can expect great

The
improvements in
the transmitting equipment within the next
two wyears. This applies to the radio fre
queney apparatus, as well as to eameras and
their nssociated controls. Some of the first

television
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of the television reeeivers fo be put on the
market are equipped for five television tun-
ing bands, vet we know nothing, from prae-
tieal experience, sbout trunsmitters for 75
to 90 me. other than experimental types of
a few watts output,

At the moment, television on frequencies
above the 44-50 and 50-56 me. channels re-
main to demonstrate their effectiveness. The
advisability of supplying other bands in
receiving sets is open to question. Even the
44-50 and 50-56 me. transmitters do not
yet compare in efficieney with the stations on
broadeast frequeneies.

We know that ultra-frequency transmis-
sion is not limited to the theoretieal line-of-
sight range. How much it ean be increased
over the present estimated 40 to 50-mile
rudius by the brute foree of higher power

. we eannot tell until transmitting equipment
of greater output has been developed and
put into operation.

Orin E. Dunlap, Jr., writing in the New
York Times on May Tth, 1938, one week
after the official inauguration of scheduled
television programs in the U.S.A., said of
the initial transmission at the World’s Fair:
“Within two hours outdoors, under a bright
April sun that played hide and seek among
the elonds, the television engineers, eameri
erew, and showmen learned more abont
winged pictures than they had in months of
preparation in the studios and in the mobile
vans."

Such is the present status of the art as to
the skill of the operators as well as their
equipment. Certainly, it is reasonable to ex-
peet great and rapid improvement over the
initinl programs, The first rebroadeast pie-
tures, picked up by the mobile unit illus-

trated here, were far from satisfactory. They
indieated lack of experience on the part of
the enmera men and monitor operators, as
well as deficiencies in the equipment. Notable
15 the limitation imposed by the use of a
single eamern for picking up outdoor scenes,

The initinl transmission of motion picture
film was, in general, highly satisfactory, the
eriticisms  being  directed to the muterial
rather than the elarity of reception. Beeause
sharpness and definition are expectod by the
audience, it muy be expected that soft shots
and fadeouts will not be used in films made
for telecasting, since they are eonsidered by
the uninitinted to be evidence of faulty
transmission or receplion.

Live talent studio programs sre not yet
satisfactory. Some of the faults appear
to be due to unskillful monitoring. Dark
patches are seen in the pietures from time
to time, particularly when the pick-up i
shifted from one camers to another. There
is evidence of inexperience and inadequate
facilities in the lighting of studio programs.

These comments on the initial telecasts
are made to serve as a basis of eomparison
with future programs,

Receivers Superior to Transmitter: It
is unfortunate, though understandable, that
the public, watehing the first programs, puts
all the blame for defective images on the re-
eeiving sets. The remarkable elarity doring
the better parts of the trunsmission shows
definitely that the reeeivers are mueh in ad-
vanece of the transmitting equipment in their
certainty of operation. Far from being in
immediate need of further improvement, eer-
tain of the receivers now on sale will do full
Justice to far more perfect telecasting than
is available at this time.
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THIS IS ONE OF THE CAMERAS USED IN THE NBC STUDIOS
AT NEW YORK CITY

CHAPTER TWO

Workings of a Modern Television Transmitting Station

Camera T

] "
| ! -
nr
'
'
i
vera
or ' .
o 1« fon
147
rslat
e

view 15 focused on the enlire area

arca cannot register the varnous de

1.;!A' al one ime

rea s coverad, and only the ].'h..:u

resions within i pin |n~IL'. nren

athode rav beam 15 passed on to the
re-amplifier he pre-amplifier, ol

vbhand design, has o practically flat re

! N It 15 mounted n the

camera and wed 1o step the

gnals up v lovel suffient for
SINISS101 the monttoring bhooth

rontal and vertical seanning move

he eathode ray beam are controlled
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FIG. 27

MOVIE CAMERA IN THAT IT HAS NO MOVING MECHANISM. THIS

VIEW IS FROM THE REAR OF THE CAMERA WITH THE TOP, CARRYING
THE LENSES, RAISED

turn, 18 timed by the svnchronizing mmpulse

generator This also times the blanking

voltage generator, which extinguishes the

beam during the return trace after the end

of each horizontal seanning line, and atter

ench frame

the -'«'m]llvhnh ol

Monitoring Controls: From the pre

amplifier in the television camera, the si

travels by coaxial eable to the eorrespond
4‘n1;.’[‘u|

monitoring position at the ro0I.

’l‘)~."r"
each of the two or more eameras used in the

must be a monitoring

position for

A TELEVISION CAMERA IS STRIKINGLY DIFFERENT FROM A

studio, sinee each one 15 k.-l.t in readiness at

ol times 50 that transmission ean be shifted

accordanes

from eclose-up to far shots, in

with the plan of the program. Obviously,

if several eameras were shifted to a single

monitoring position, there would be a delny
L0rT l-'.nf_l istmentz on the part ol the Opern
oan we  Lthe

}':.l-'ZA

studio and ean

monitoring operator

hear the sound part of the

from a l-vm[--]n'.l':&vr At the same

program

must wateh his video monitoring

time, he
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tube, whiel how the image being received

from hix camern. Thus he knows the quality

of the image, und the defects that require
correelhion In addition, he has an oscillo
cope monitor, showing the relative amph

tude of the video signal and synchromzing
mpulses, to indicate the exaet charseter of
Views of this equip

Fig. 32,

the television

ment at the studio will be seen n

and in the mobile unit, Fig, 41,

FIG. 28

the operator, by whieh he eun correet eertain

of the signal defects which may oceur.

Secondary emission in the camera may result
in an appearance of uneven illumination n
This, we

uneven shading, for shadows are

the received mmage. say, is im
proper or
formed on certain parts of the picture,
Neutralizing voltages, generated separately
and applied synchronously through the con

trols of the shading panel, permit the corree-

»
’|

THIS IS THE CAMERA TUBE, SHOWING THE PLATE, COVERED WITH A MYRIAD OF MINUTE

LIGHT SENSITIVE PHOTO-ELECTRIC CELLS, ON WHICH THE LENS FOCUSES THE SCENE VIEWEID BY THE
CAMERA. THIS PLATE IS SCANNED, LINE BY LINE, BY A CATHODE RAY BEAM.

Sinee ench camera operator must km']v his

eves on the scene l‘n'!n‘.’ I"]-'\l~"-f. l:‘.:um:\l

siemals eannot be nsed to convey instruetions

to him from the control room. That 15 why

ench monitoring u)wru'-v!' wears & breast

mierophone eonnected to head phones worn
bv his camerman and the assistantz, Con-

stant eommunication 18 required, since the

eameraman has no way of knowing how his
shots register on the montoring ['1"';”"'
tube.

There is n great array of controls before

tion of sueh defeets in the signals from the
camern tube,

In addition, the monitoring operator can
regulate the overall brightness of the trans
mitted image, and the eontrast between the

light and dark parts,

Receiver Corrections: There is alwuys o

temptation, when watching a television pro
eram, to chanege the receiver controls if the
image becomes faulty. However, as you will

understand from the foregoing, the moni
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FIG. 29. ABOVE, A LONG-RANGE SHOT, AS SEEN IN THE PICTURE TUBE OF A TELEVISION RECEIVER.
FROM THIS, YOU CAN REALIZE THAT THE TELEVISION CAMERA IS NO LONGER LIMITED TO CLOSE.
UP VIEWING.

FIG. 30. BELOW, NBC ENGINEER JOMN KNIGHT AT THE TELEVISION CONTROL CONSOLE, WHERE STA.
TION W2IXES IS STOPPED, STARTED, AND MONITORED FOR BOTH SIGHT AND SOUND.
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i Radio Link or
I s Coaxial Cable[™
Pedestal 128 VideoL i
Control Amp. m Anpun': I
[ 11
Blanking De flec tion Pedestal
Volt Volta :
6«‘«.’ Generstor Generator
Framelmpulses, 60 Cycles Line Impuises, 13230 Cycles
Ti Svnchyonizi
w%e Impulse
Supply Generator

FIG. 31,

BLOCK DIAGRAM OF THE VARIOUS ELEMENTS OF A TELEVISION TRANSMITTER. THE MODERN

METHOD OF TRANSMISSION LOCALIZES THE COMPLEX, ULTRA-PRECISION EQUIPMENT AND CIRCUITS
AT THE TRANSMITTER, THUS SIMPLIFYING THE RECEIVING SETS,

toring operators arve aware of the same de-
fects that you see and, as guickly as possi-
ble, within the limits of their controls, they
restore the transmitted pieture to normal
values. For that reason, vou should not
try to make corrections at the receiver, once
you have set the adjustments, for when the
eorrection has been applied at the eontrol
room, your receiver will be out of adjnstment
ngain !

Pedestal Control Amplifier: As <hown
in Fig. 31, the corrected video signal goes to
n control amplifier, where the level of the
podestal voltage is set, On page 22, Chapter
1 it was explained that within 806, of the
amplitude of the transmitted signal there is
the pieture range from white to black. The
pedestal voltage supplied by the pedestal
generator is slightly higher than the voltage
required to produce black in the picture,

Sync Control Amplifier: Beyond the

pedestal voltage, in the blacker-than-black
206, of the signal amplitude, are added the
synchronizing impulses which blank out the
return trace of the eathode ray beam in the
receiving picture tube at the end of each
line, and at the eompletion of each interlace,
or half-frame, when the frame synchonizing
impulses are transmitted.

You will notice the return trace lines on
the receiving pieture tube when no signals
ure being received. Somefimes, during test
transmissions, or when an insufficient signal
15 being picked up by the antenna, retrace
lines appear, slanting down from right to
left. In the former case, the complete sig-
nal is not being put out. In the latter case,
adequate blanking signal is not being re-
eeived,

As you will see in Fig. 81, the synchroniz-
ing control amplifier is under the control of
the synchronizing impulse generator,
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FIG. 32,

————

MONITORING BOOTH, OVERLOOKING THE NBC TELEVISION STUDIO. THE OPERATOR, LOOK-

ING THROUGH A GLASS PANEL, WATCHES THE ACTION, AND CHECKS THE PICK-UP IN THE PICTURE
TUBE. DETAILS OF THE EQUIPMENT ARE GIVEN IN OTHER ILLUSTRATIONS.

The

such common use in 7-"1-\l~;.un, beeause the

word “svnchronizing” has attained

operation of the whole system is tied to syn-

chronous control, that this word is generally

nbbreviated to “syne.

Video Line Amplifier:

\'lllo'u

Finally, the ori-
ginal impulse, corrected and moni-
tored at the shading panel, with the pedestal
voltage set, and the blanking and synchoniz-
ing impulses inserted, s passed into the
video line amplifier, This wide-band amph-
fier merely steps up the signals before they
are earried by coaxinl eable either direetly to
the main transmitter or else to a radio link
comprising a low-power fixed or portahle
transmitter and a reeeiver connected through
amplifiers to the main transmitter.

Yideo Transmitter: The video transmit
ter sends out only the picture impulses, As

stated in the preceding Chapter, much fur-

ther ofv"s‘n']np?m‘h' can be v\}n-l".wi in high

power, high-efficicney  video transmitters.

This is tied in, of ecourse, with research on
transmitting antennas. At this time of writ
ing, data on the CBS antenna system on the

How

ever, mueh will be learned by comparisons

Chrysler Building is not available.
between that

NBC
Building,

installation and the very dif

ferent antenna on the Empire Stale
Comparative data will be pre
sented in subsequent editions of “Look axp

LisTes.”

Sound Transmitter:

transmitter and antenna provide the sound

An entirely separate

impulses, inasmuch as a separate earriet

The

1isn't the

frequeney 15 emploved.

asked: “Why

transmitted on some lower frequency

question )
sometimes sound

that
can be picked up by ordinary all-wave re

ccivers now in nse?” It wonld appear that
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FIG, 33, ABOVE, INTER-BUILD-
ING RELAY TRANSMITTER,
OPERATING ON 177 MC,, USED
AS THE RADIO LINK BETWEEN
THE NBC STUDIOS AND STA.
TION W2XBS, ON THE EMPIRE
STATE BUILDING, A DISTANCE
OF .9 MILE. AT THE LEFT IS
THE MONITOR, FOR CHECK-
ING THE PICTURE.

FIG. 34. BELOW, CONTROL
PANEL AT W2XEBS. THIS
EQUIPMENT INCLUDES THE
RADIO LINK RECEIVER, AND
TERMINAL EQUIPMENT FOR
THE COAXIAL CABLE WHICH
ALSO CONNECTS THE STUDIOS
TO THE TRANSMITTER. NOTE
ALSO THE PICTURE MONITOR,
PROVIDED AT EVERY CON-
TROL POINT.

i O
gowr
L A08 [t

LIS

this would simplify the design of the tele able, in actual operation, to use adjacent
vision receiver, by eliminating the special channels for video and audio signals so that
ultra-frequency sound eireuits the propagation charscteristies of the two

Experience has shown that it is prefer- waves will be similar. The use of widely
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FIG. 35. ONE OF THE TRANSMITTER UNITS AT THE

QUIRE SPECIAL DESIGN TECHNIQUE.

NBC STATION W2XBS. ULTRA FREQUENCIES RE-

INSULATION BECOMES A PROBLEM, SINCE ORDINARY MATERIALS

BREAK DOWN WHEN ULTRA FREQUENCIES, EVEN AT RELATIVELY LOW VOLTAGES, ARE APPLIED
TO THEM.

separated channels would introduee more

difficulties than would be eliminated,

Rebroadcasting: It 1= certain

that the portable television transmitter 1s o

already

vitally important and highly effective ad-
junet to this new art. Even though the first
NBC Figs. 38, 39, 40,
and 41, represents an expenditure of over
£150,000, its unse has chiefly

unit, illustrated n
indieated its
present limatations, and the direetion which
further research and revision must take,

The complete equipment is contained in
two vans, one housing the 170 me. transmit-
ter, by means of which the video signals are
sent to the Empire State Building for re-
broadeasting on the 4450 me. channel, and
the second earries the video and audio am
plifiers and monitoring equipment. Connee
tion to the station for the sound is made by
wire, in order to simplify the transmitting
apparatus.

When this unit was first put into opera
tion, only one video monitoring position was
installed. Experience during the inasugural

World's

one camera was not enough.

program at the Fair showed that
H!l;.'“\h tele
vision engineers, present at that time, made
the comment that, both from the point of
view of entertainment value and assuring
continuity in ease of equipment failures, two
Or mMore cameras are “"l"l"d.

Commenting on his experiences in piek
Princeton-Columbia  baseball
Baker Field, New York, on May
17th, 1939, R. W. Pickard, chief cameruman
for NB(

gram proved to be, a second eamera wns

ing up the

gameé al
said that, suecessful as this pro

resllv needed. With two cameras, it would
have been possible to eut in with elose up
shots, since the lense could be changed on the
This

is not possible when a single camera is used,

second camera as conditions required
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FIG. 36, ABOVE, WATER COOLING
EQUIPMENT FOR THE ULTRA-FRE-
QUENCY TRANSMITTING TUBES. THE
ROUND TANK IS5 FOR STORAGE,
WHILE THE RECTANGULAR TANK IN
THE FOREGROUND CONTAINS THE
COOLING UNIT,

FIG. 37. BELOW, TRANSMITTER
UNITS FOR VIDEQO AND AUDIO FRE-
QUENCIES, AT NBC STATION W2X8S,
NEW YORK CITY, THIS VIEW INDI-
CATES THE ELABORATE EQUIPMENT
REQUIRED FOR A 1939 TYPE OF
TELEVISION STATION.

becanse the image would be off the air while  year from now, many of the comments in
the lense is bheing changed, this volume will be reminders of television

However, it is rensonable to expect that as it was away back in the beginning.

these shorteomings will be corrected, along Tronsmission of Films: Fie. 23 illustrates
with others, and very quickly too, so that, &  the R.C.A. film scanning equipment. This
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is & most important adjunet of the television
studio, since films provide the least expensive

type ol program, but ave easiest to trans-

mit elearly and distinetly, with 8 minimum

amount of monitoring.

The early film transmission has been eriti

cised H.'\vr\'l_\‘ and nghtly so, because the

material used has been, for the most part,

most unsuited to

sanhstnctory

receplion.

a maximum of light and dark contrast, Be
cause the lines of the pieture are horizontal,
they tend to break up horizontal details into
To illustrate this with
Venetinn blinds might not

confusing puatterns.
an extreme case:
be recognizable as such, while the pickets of
a fence would show up elearly.

Such matters of technigne will he studied

with the greatest thoroughness hy advertis

FIG. 38,

—)
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INTERIOR OF THE PICK-UP UNIT OF THE MOBILE EQUIPMENT. THIS CONTAINS THE VIDEO

AMPLIFIER AND MONITORING CONTROLS.

Films for eannot be
random from news shots and industrinl eon

tinunities,

televising picked at
They must be planned and photo-
gruphml with speeial reference to the re
quirements of
understand
mechanical limitations of

the reeeiver, by men who

thoroughly the eleetrical and

mage reeeption,
and the physiclogical and psychological re-
action of the nudience.

It 15 of the utmost importance that sub

jeets be simple in their details, and provide

ing agencies when their chients begin to use

television—as they are ready to do as soon

ag an andicnee is available, and permission

is granted by the FCC to transmit commer

einl programs,

Films are muech cheaper than live-falent

programs. The former ecan be produced

under more favorable conditions, and re

quire less rehearsing, since they can be re-
taken and cut, while the latter must proceed
motion

without interruption., Furthermore,
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E \ FIG. 39. THE "TROLLEY” ANTENNA, RUN UPON THE

r.)y TRANSMITTER UNIT OF NBC'S MOBILE TELEVISION

\ EQUIPMENT. THE KING AND QUEEN OF ENGLAND WERE

1 TELEVISED BY MEANS OF THIS PORTABLE STATION

F_,—- WHICH 1S PICKED UP BY W2XBS, FOR REBROADCASTING
TO THE NEW YORK AREA. CONSIDERABLE IMPROVEMENT

r IN PICTURE QUALITY HAS BEEN NOTED SINCE THIS

F/. TRANSMITTER WAS FIRST PUT INTO OPERATION.

-

A

FIG. 40. A PLATFORM ON
THE TOP OF THE PICK-UP
UNIT OFFERS A POINT OF
VANTAGE FOR THE CAM-
ERA AND MICROPHONE.
THE MONITORING OPERA-
TOR CAN BE SEEN AT THE
CONTROLS IN THE VAN
SPACE IS PROVIDED ON
THE LEFT FOR THE CAM-
ERA AND THE REELS OF
COAXIAL CABLE REQUIRED
FOR CONNECTIONS WHICH
RUN OUT FROM THE
TERMINALS BELOW THNE
DOORS.

I.i.'“nv camera equpme nt 18 'llx‘_"H\:. :11};131? .'H]‘i low cost of '!‘;l!i\l]]”?l!lg 4i'.l[']|('1”l' !U‘l!lf\
able and versatile. And last, but not least, The R.C.A. television film-scanning equip
filmed programs will be in great demand ment employs the conventionsal intermittent-
when there are a number of television trans motion feed. Farnsworth, however, scans a

mitlers in operation because of the speed film in continuons movement, It is nnder
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thut the CBS transmitter on the
Chrysler Building will

machines.

stood
have both types of
In that ease, we shall have an op
portunity to cheek their relative perform-
anee. It is reasonable to expect continnous

improvement in transmitting equipment as

new deviees and methods demonstrate their

CLOSE-UP OF THE MONITORING EQUIPMENT IN THE MOBILE PICK-UP
UNIT. PROVISION IS MADE FOR A SECOND POSITION.

-n'wrlurif_\ over those now in nse. In Lacet,
the rate of obsoleseence will be much higher
for transmitters than receivers, since im-
provements can be made at the transmitting
end without mukin;: the rw‘q‘i\'ing_' sels obso
lete and without requiring any modifieation

of the present RALA. transmitting standards,
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CHAPTER THREE

Functions of a Modern Television Sight and Sound Receiver

Several television eonrses have been given performance from a given reeceiver, Then it
by manufacturers {or the benefit of service 15 necessary, of course, to nnderstand the in
to mstraet them in the functions of re tended functions of the cireuits in order to
CHIVInE  cireuits Ihe amount of practieal loealize farlures Mathematies will not give
benefit that has been derived from such  you a bird’s-eye view of the things that take
vourses, unfortunately, has been surprisingly place between the antenna and the pieture
manll tube and loudspeaker, and that is what yon
Fhat 1» probably because the instructors need most of all to work intelligently with
thought in terms of the mathematies of eir television recelvers,
emt design, all of which mean nothing to the Such a purely practienl approach will
wreyvieeman or set-builder whose problem s leave some of vour questions unanswered,
not to design eireuits, but to get =ati={actory but unless this ( 'l:,;]l.'t'! 15 confined strietly to

IR R R R R EEEEEEEEEEE R
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the simplest eonsiderations, it would be nee-
essary to explain one explanation with an-
other, ad infinitum! If you are interested in
delving into the wide ramifications of tele-
vision engineering, your requirements will
be met more readily by such courses as are
offered in the colleges or television training
schools, rather than by the contents of a
single book.

Fundamental Circuit: For purpose of
diseussion, let us consider the eireuit of the
Andrea 1-F-5 sight-and-sound receiver,’ since
this is n commercinl design of established
performance. While there are variations in
the ecirenit details of different makes and
models, the essential elements are identical.

The simplified dingram, Fig. 42, shows the
tube types and their successive funetions,
and the loeations of the varions eontrols.
You will see that this receiver has separate
LF. amplifying cireuits for the video and
audio frequencies. The former terminate
in the pieture tube controls, and the latter in
the loudspeaker. Sinee the video and audio
signals are transmitted on separate earrier
frequencies, a single oscillator produces the
two LF. frequencies.

Thus, you see, this one sel receives sig-
nals from two transmitters, simultaneously,
throngh one antenna. The two signals,
modulated by one oseillator, pass through
separate LF. amplifiers, so that they ean
perform their individual funetions of form-
ing pictures and making sound.

I.F. Frequencies: Conventional LF. fre-
queneies of broadeast receivers are not suited
to the reception of ultra-frequeney trans.
mission. This receiver operates on the fol-
lowing frequeneies when tuned to the first
and second television channels:

CHANNEL 1

Video Carrier, (\'hlm LK.,
45.25 me. L 1275 me.
Audio Carrier, - Otcillator, 58 me.dg, g 1P,
40.75 me. 8.25 me.

2 This is the same eircuit that is used for
the Andrea KT-E-5 construction kit, described
in Chapter IV, and is shown completely in the
large shoots which accompany this volume.

CHANNEL 2

Video Carrier, deo LF,,
5125 me. 12.75 me.

Audio Cagrier,y Otclllator, 64 me. S g1y,
55.756 me, 8.25 me.

Individual, switch-controlled tuning eir-
euits are employed for the different chan-
nels because, from both the electrical and
practieal standpoints, tuning with a variable
gang condenser is not satisfactory.

The video LF. circuits differ greatly from
broadeast receiver types, becanse they are
designed to pass n band 3% me, wide, down
only 104, at the ends and at the center of
the band. The transformers are not ad-
justable, since they are matched in produe-
tion to give a predetermined ecurve on a
eathode ray oscillograph.

Audio Circuits: The audio eirenits are of
conventional design, with which every serv-
jeeman and set builder is familiar. An 1852
LF. amplifier is followed by a 68Q7 second
deteetor and first nudio amplifier, feeding a
6V6G output tube.

Video Detector and Clipper: At the
6H6 tube, which serves as the video second
detector, the 209 of the amplitude of the
received signal, which earries the synchroniz-
ing impulses, is separated from the 8509
whieh provides the picture impulses, The
entire video signal is fed to the 6VEG video
output tube. Then, from the clipper eir-
cuit, the synehronizing impulses are passed
on to the 1852 syne separate tube.

Video Output: The detected video signal
from the 6H6 is amplified by a 6V6G, and is
applied to the picture tube. This modulates
the eleetron stream directed on the fluores-
cent sereen, thus varying the brightness of
the spot.

Sync Separator: The synchronizing im-
pulses fed from the 6HE clipper cireuits
control not only the timing of the horizontal
seanning but the spacing between the lines
and the framing. These impulses are ampli-
fied in the syne separator, and go to the
separate vertieal and horizontal oseillators
and which in turn feed the defleetion ampli-
fier tubes.

- - - N - - - - - - - - A amii . AL . T an - -_— - E E L
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FIG. 43. UNDER SIDE OF THE ANDREA RECEIVER. A SAFETY SWITCH CUTS OFF THE

CURRENT WHEN THE BASE PLATE IS REMOVED.

EXTRA PROTECTIONM IS PROVIDED BY

AN INNER STEEL SAFETY PLATE.

Horizontal Oscillator and Amplifier:
The horizontsl oscillator, triggered off by
the horizontal synchronizing impulses, ap
phes a voltage to the horizontal defleetion
amplifier whieh, in turn, is connected to the
horizontal deflection plates of the picture
The purpose of this
move the eathode ray beam aeross the sereen

tube, cireuit is fo
for one line, and back again to start the

next line.

Vertical Oscillator and Amplifier: The
vertical oscillator, under control of the ver-
tieal synchronizing impulzes, applies a volt-
age to the vertical deflection amplifier which,
in turn, 15 connected fo the vertieal defleetion
plates of the pieture tube. The purpose of
this circuit is to space the succeeding lines,
formed by the beam as it sweeps neross the
sereen, to muake up the picture frames.
Otherwise, there would be no picture, for

one line would be traced upon the preceding

Ine. Furthermore, the vertieal oscillator

controls the starting of each interlaced
frame, so that the top of the picture will be
seen at the top of the picture tube sereen,

and not at some point below,

Contrast Control: The contrast control
regulates the response of the receiver to the
It is actually a sensitivity
control. Thus, ehanging the contrast eontrol
affeets both the picture and the sound.

weoming signals,

Brightness Control: The brightness con-
trol is a variable bias for the control grid of
the picture tube, regulating the overall aver-
age current in the cathode ray beam which
ig direeted at the flnorescent sereen, The
current in this beam is approximately .1
milliampere at 2,500 volts.

Picture Width and Hold Controls: The

frequency of the horizontal deflection oseil
lator 15 adjusted by the horizontal hold eon
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trol, and extent of the horizontal sweep or
hne seanmnpg s
width
zontal hold eontrol, it is possible to make

regulated by the pieture

control. By mis-adjusting the hori-
two narrow images appear side by side. The
width hold

each other slightly, so that if one is changed,

and horizontal controls affect

the other may require reselling,

Thus, while a change

affects the

or sensitivity control.

in the contrast control audio

volume, an adjustment of the volume does

not alter the pieture. Althongh a tone con-

trol 15 provided, you will find the true high

!'uh'lll_\ response of television so delightful

and so entirely free from background noise

thnt vou will hardly want to use the tone

FIG. 44. THE AUTHOR
POINTS TO THE INNER
SAFETY PLATE WHICH
COVERS THE HIGH
YOLTAGE CONNEC-
TIONS. THIS IS DOU.
BLE PROTECTION, SINCE
THE SAFETY SWITCH
CUTS OFF THE CUR-
RENT WHEN THE BASE
PLATE, COVERING THE
BOTTOM OF THE CHAS-
$1S, IS LOOSENED.
THUS, IT IS IMPOS-
SIBLE TO COME IN
CONTACT WITH ANY
HIGH-VOLTAGE PARTS
WHILE THE CURRENT
IS TURNED ON.

Picture Height and Hold Controls: The
operation of the picture height and verti-
cal hold controls perform funetions i the
vertical deflection oseillator erremts similur
to the and horizontal hold
When the hold

twice the operating Irequency, two

\\ni!h l'nn[xul-

just deseribed. control 1s
set al
pietures appear, one above the other. Sinee
the picture height and vertieal hold econtrol:
are interrelated, they should be adjusted to-

gether,

vertical and

The

controls are

Centering Controls:
horizontal
variable biases on the vertical and horizontal

ecentering actually

deflecting plate, as you will see from Fig. 42,

Sound Volume and Tone: Audio volunu
18 eontrolled nnh-'w)u]q-n!l}' of the contrast,

ALL SERVICE WORK ON
THIS RECEIVER CAN BE
DONE WITHOUT RUN-
NING ANY RISK OF IN-
JURY. TESTS ON THE
PARTS UNDER THE
CHASSIS DO NOT RE-
QUIRE CURRENT WHILE
THEY ARE BEING MADE.
ALL PARTS CARRYING
2,500 VOLTS ARE GIVEN
A BREAK-DOWN TEST
AT THE FACTORY ON
6,000 VOLTS, TO CHECK
THE STRENGTH OF THE
INSULATION. ACTUAL.-
LY, THERE IS LESS DAN-
GER FROM THIS TELE-
VISION RECEIVER THAN
FROM MANY COMMON
HOUSEHOLD APPLI.
ANCES.

down the register

control to ent

Ill.lb"[
response,

Rectifier Tubes: A 5V4G tube supplies
the plate and bins voltages to the reCeIvVIng
This

those In broadenst receivers,

similar to
The 250 -volt

tubes rectifier cremt s
supply for the picture tube comes from u
2Y2 or

the heavily insulated cap. Fig. 42 shows the

879 rectifier. This is the tube with
applieation of the high voltage to the ele
ments of the picture tube, and the nse of the
foeus and eentering controls in adjusting the

\ul?:l:..'om

Picture Tube:

the pieture tube ean be deflected by voltages

The eathode ray beam in

u)-}n]imi to deflection ]'l.lh:- within the tube

( electrostatic deflection ), Or h_\ enrrent flow-
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Ing through eoils placod outside the tube
(mngnetic deflestion), Standard praetice is
te wse eleetrostatio deflection for 5-in. pic-
turo tubes, and electromagnetic  deflection
for the Sin, und 12:in. tubes, The Andres
roeelver under consideration has an 1505-P4
shortueck B.in. pieture tube. This tube was
deseloped by the National Union Company
i eonjunetion with Andrea engineers in or-
der to reduce the depth of the cabinet when
the tube s mounted horizontally, This tube
s about 4 ins, shorter than the ordinary
long neek tube,

It s not possible 10 use a 9-in. or 12-in,
tube in o recciver designed for a 5-in. tube.
First, changing to the larger tube would re-
(uire means for magnetie deflection. Second,
the larger tube wonld require additional
power for the vertical and horizontal deflee-
tion eirenits, and an inerease in the voltage
ta about 7,000,

Screen Colors: Black-and-white sereen
color is rated by the picture tube manufue-
turers ns the color most neeeptable fo the
eyes,  This, of course, was determined long
ngo by motion picture photography. When
any outside source of light is falling on the
serven of 4 black and white tuhe, it appears
to have u bluish tinge. That disappears,
however, when the light is eut off.

Second in eyve ancceptability is the black-
und-yellowish color.  However, it has been
determined that novelty color effeets in tele-
vision, us in motion pietures, are soon tiring
10 the eyes.

Gireen-and-white sereens rank a poor third
for ftelevision. They are used in oscillo-

graphs, however, beeanse of the long life of
the materinls used for the green-and-white
sereens.

High Voltage Hazard: The question is
asked frequently: “What hazards are
present in a television receiver, due to high
voltages?”  This is a natural question, since
television sets use 2,500 to 7,000 volts, com-
pared to 250 to 750 volts in ordinary broad-
cast receivers,

Fortunately, it is possible to give a reas-
suring answer, No one is ever endangered
by the voltages used in broadeast receivers.
Yet, if you go prying into them you ean
mansge to get a serious, or even fatal, shoek,
But vou just naturally wouldn’t do it,

As far as that goes, yon ean injure your-
self just as seriously, and more easily, by
getting bold of the terminals of the cord you
use for your toaster or ecoffee percolator,
Perhaps the <implest way to eleetrocute
yourself, if you are determined to do so, is
to stand in the bath tub and play with the
eleetrie light fixture.

Munufacturers of television reeeivers have
provided automatic safety switehes and
special eover plates which make it impossible
for you to come in contaet with parts earry-
ing the high voltages. The moment you open
the set, hefore you can get at the cover
plates to remove them, automatie switches
cut off the enrrent. These protective de-
viees, which you do not have on ordinary
broadeast receivers or household applinnces,
make television sets actually safer to handle
than the applisnces you use every day in
your home.
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FIG. 45. FRONT VIEW OF THE ASSEMBLED ANDREA TELEVISION KIT. THE FRONT PANEL CAN BE
REMOVED IF THE SET IS TO BE INSTALLED IN A CONSOLE OR TABLE CABINET,

CHAPTER FOUR

Detailed instructions for assembling the Andrea KT-E-5 Television
Sight and Sound Receiver

There sre so many things about the design,

construetion and functioning of television
receivers which are so completely different
from all-wave sound receivers that past ex-
perience eannot be pssumed o "!'!'I} tiy
building television sets,
In fact. an extensive knowledge of the

troubles encountered by television set

builders shows conelusively that the ma-
Jority of mistakes are made heeause construe
tors permil themselves 1o take short euts,
and to be au little bit carelgss with small de
that

building

tails—things would be
right in

-.]n'” the difference bhetween sucocvess and farl-

;n-rl'm'll} all

straight sound sets, but

ure of television equipment

Poge

New Design Problems: While a broad:
cast receiver or a power amplifier can be as-
sembled from any collection of parts that
have np;.m.\m..m-l; related chagracteristies, a
television recoiver a';lp:\loll' of delivering clear,
sharp images is a highly integrated design
in which the parts do not perform their
funetions independently, but gre closely in-
terreinted.

In other words, a television receiver is not
a colleetion of separale eirepit units, In
stead, the complele receiver 1s g single erreunt
unit, and is desigued as such,

Mareover. new effects are introduced by
ultra-high

the handling of !rw'uvn-'jou.

Shiolding ennnot be planned in any cusual

42
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manner. Stray currents in the shields and
chiassin eanse the most annoying difficulties.
The most unexpected and obscure effects
comeo from stray magnetie fields and eoup-
lings. Sometimes they ean be overecome in the
simplest ways, Sometimes it is easiest to dis-
enrd the whole plan and to make a new start.

Agnin, what is & resistor in a broadeast set
may #et merely as a condenser when ultra
frequencies are applied to it, while an or-
dinary condenser may aet simply as a re-
wistor! It is true that the design of high-
voltage transformers is a well established
art, yot the design of high-voltage trans-
formers of small mechanical dimensions, to
deliver a Praction of a milliampere at 2,500
up to 7,000 volts is a trade seeret among the
vory few manufacturers who have found out
how to build them!

Actually, while a television receiver oper-
ates by radio, in its design details it is
hardly more related to a broadeast set than
the log ecabin is related to a modern Ameri-
can home. Thus, the experienced builder of
struight sound equipment has as much to
loarn about television construction as an
early settler would have to learn about the
use of our present-day building materials,
The more you dig into this new art, the
more you will realize that the foregoing is
literally true.

Wiring Is Part of Design: Expericnced
servicemen, for example, to whom the most
complicated cirenit diagram is a simple road-
map for the radio and audio eurrents, have
been shocked to find that they don't know
how to wire television reecivers. That is,
they can conuect up the parts correctly, but
they can't make the sets work! Yot they
can take the most complieated all-wave
radios apart and put them together with the
most amazing skill,

The resson is this: The arrangement of
the wires, their locations with reference to
the chassis, the length of the leads on the
rosistors and by-pass condensers, and the
positions of certain parts with respect to
others have a direet bearing on the final re-
sults registered at the picture tube. Thus
the plan of the wiring is an important part
of the cirenits themselves, And that is one of

*A large

the reasons why we speak of a television re-
ceiver us being a highly integrated design.
Schematic Only for Checking: In plan-
ning the original instructions for building
the Andrea Model KT-E-5 television kit as-
sembly instructions, the *schematic wiring
disgram wns omitted deliberately. The engi-
neers of the Andrea Radio Corporation knew
that if the schematic was ineluded, expert
servicemen and set builders would assemble
and wire the set from the schematie, in-
stead of following the picture diagrams
literally, Since the inevitable result would
be unsatisfactory performance, the tempta-
tion to use the schematic was eliminated by
supplying only the picture diagrams.

Even so, more trouble has been reported

from experienced servieemen and set builders
who rushed through the assembly stages with
their enstomary alaerity, than from inex-
perienced workers who followed the instrue-
tions blindly, or the engincers to whom the
arrangement of successive steps and stages
made a logieal appeal.
Building An Andrea KT-E-5: The An-
drea KT-E-5 sight and sound reeeiver kit has
been selected for deseription in this volume
for several reasons. First of all, the de-
sign of this equipment was developed and
perfeeted as a commercial receiver, and not
merely as an  experimental kit for set
builders. Aetually, this is the standard An-
drea 1-F-5 “Sharp-Foeus” design, which has
already achieved an outstanding record of
fine performanee in New York, Connecticut,
New Jersey, Pennsylvania and California.
No other kit available at this time has this
background of public endorsement nor has
any other make of factory-built receiver been
offered as a construetion kit.

The Andrea KT-E-5 kit is really the
standard model 1-F-5 recciver in knoek-down
form, aud when assembled in accordance
with the instruetions given in this volume, is
an exaet duplicate, both as to construetion
and performance, of the commercial type
1-F-5 set. Thus, you are assured of results
from the assembled kit which will meet
established, accepted standards of per-
formanee,

size schematio is supplied separ-
ately with thu hwok.
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FIG. 46. SIDE VIEW OF THE ASSEMBLED SIGHT AND SOUND RECEIVER, WITH THE FIVE-
INCH PICTURE TUBE MOUNTED AND READY TO OPERATE

After all, the construction of a television
sight and sound receiver calls for o substan
tial investment, and it is important to know,
bhefore vou go to the expense of buying the
kit, that the design hus passed the expen
mental stage and huas definitely proved its
merit under a wide range ol operating con

ditions,

General Specifications of the KT-E-5:
The KT-E-5 15 o
for television sight

Andrea 17-tube receiver

and sound. Equipped

with & 5-in. black-anmd white I""“”" tube, it
prodoces images ol sueh elurity and distine

tion as to compare favorably with motion

pietures of the same size,

It operates on 441

hnes, 30 frames per

second interlaced. 1t is designed for use on

The

standard kit ;.p-\:.lu- reception on 44 10 DU

110 to 130 volts, 60 eyles AC,

and 50 to 56 me. However, other tuning
channels ¢an be obtained if they are specified
when the kit is purchased. As you will see
i Fig. 49, the complete R.F, tuning unit 1s
~h‘]'{-“wl all assembled on a stew] l"“’""~ and
15 not only wired, but 1s l'!'t‘—;|li‘{ll~fv'|i to the
R.F.

conditions. To

required frequencies nnder aetual re

ceIving chanve the tuning

channels at any time requires only a change
of this unit.
tuning

In most parts of the L.S., one

channel will be sufficient. However, two

channels are needed for New York City, and
within a few vears, there may be two bands
other @hies, Two

in use i some of the
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bands will probubly be the limit in any one
section for a long time to come, and if three
or four stations are erected in any eity, they
will undoubtedly have to share time.

The eireuit is deseribed as a “duo lateral”
superheterodyne, since a single oseillator
tube modulates the video and sound earrier
froquencies,  The two  intermediate  fre-
quencies are amplified in separate LF. cir-
euits, terminating in power amplifiers which
control the picture tube and actuate the
loudspenker.  Additional eircait data is pre-
sented in Chapter 3,

Amazing as it may seem until you have
listened with your own ears, the tone quality
from the 6%-in. speaker on television sound
v far superior to anything you have ever
heard from the most expensive recciver
operating in the regular broadeast band.

You will see that the 5-n. pieture tube is
of the short-neck type developed by the Na-
tional Union Company in conjunetion with
the Andrea engineers. This tube is nearly
4 ins. shorter than the ordinary long-neck
type, permitting a substantial reduction in
the depth of the chassis and, correspond-
ingly, in the cabinet. Of the various sereen
colors available, this bluek-and-white Na-
tional Union tube is considered to be more
aceeptable to the eyes than tubes which have
a yellow or greenish tinge.

Description of the KT-E-5 Kit: The
Andrea KT-E-5 kit is complete from the
front panel right down to the last serew and
washer. It includes every item except the
tubes, The front panel is cut ont and fitted
with grill eloth over the speaker opening, and
is attractively lacquered and furnished with
names on the controls. Holes in the ead-
mium-plated chassis and base plate are
stamped, and the sockets are rivetted in
place,

Altogether, there are 206 parts, in addi-
tion to the serews, nuts, washers, and similar
hardware. Just by way of contrast: The
famous 5-tube Neutrodyne eonstruetion kit
produeed by Frank A, D. Andrea in the
early days of sonnd broadeasting had a total
of 28 parts. That Neutrodyne kit required
78 soldered joints in the wiring, compared
to something over 600 soldered connections

in the wiring of the Andrea KT-E.5 con-
struction kit!

All parts and wiring ecarrying the high
voltage for the picture tube are tested at
6,000 volts, to assure their electrical de
pendability,

Every part is finished and ready for as-
sembly and wiring, so that no meehanical
work is required other than the simple
operations which ean be earried out with a
screwdriver and pliers.  No  test instru-
ments are needed for aligning the reeeiver.
The R.F. cirenits are supplied already wired
and tested, so that the final adjustments of
the trimmers can be made during the recep-
tion of a television program,

Simplified Assembly: The fact thut there
are many parts to mount and conneetions to
make does not mean, however, that the con-
struction of the Andrea receiver requires
skill and cxperience. Thix may be your very
first attempt at set building, yet you need
have no hesitancy about tackling this projeet,
and you ean be confident of results equal in
every way to those of the famous Andrea
factory-built model I-F-5.

Patience and willingness to follow the in-
struetions given in this chapter are the most
important elements of suceess. Don't hurry.,
Check each step, and recheck vour work at
the end of cach Assembly Stage. If you
do that, you will be proud of your receiver,
and more than pleased with its performanee,

Plan of Assembly: The assembly of the
set is divided into =ix stages. These ave il-
Iustrated by five diagrams, so that the steps
of each stage are shown clearly. Morcover,
the parts and wires go on in sneeceding
layers, starting with those close to the under-
side of the chassis, exactly as the work is
done in a factory assembly line, In fact, one
of the reasons why the KT-E-5 is so easy to
put together is that this model was designed
primarily for factory production.

The Assembly Stages are divided as fol-
lows: (1) Wiring the filaments and power
trausformers.  (2) Mounting snd wiring
the filter condensers and LF. transformers.
(3) Mounting and wiring the controls, trim.
mers, and R.F. chokes. (4) Wiring the re-
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FIG. 47. REAR VIEW OF THE ANDREA RECEIVER. NOTE THE SURPRISING SIMPLICITY OF
THE DESIGN. IT CAN BE ASSEMBLED IN LESS THAN TWELVE HOURS BY AN EXPERIENCED
SET-BUILDER, BUT A BEGINNER MAY REQUIRE TWENTY-FOUR TO THIRTY HOURS.

sistors. (D) Wiring the by-pass condensers

(6) Mounting the front panel and speaker

Step-by-Step Instructions: The work 1=
further simplified by step-by-slep instrue
The
steps are arranged in what actual factory as-

sembly experience showed to be the

tions which serve as a cheeking list
logrieal
order, so that each part or wire 15 prepara
You

-'ht'-'k l-ff o-:u"ll »?.-[- in the Hlllﬂrv [01'~\'lli"'].

fion for uH--n,nrn! paris and wires.

so that whenever vou stop, you ean pick up
exactly where vou left off, with no fear of
omitting parts or wires !
Furthermore, and this is of vital impor
tance in the construction of a television re
ceiver, the diagrams show exactly how euch

lead should be arranged to avoid mter-eir-

et o'lvll]'!!l:L'~ and feed-back effecls, the
elimination of which is one of the greatest

problems of television receiver engineering,

Hook-up Wires: Two types of hook-up
wire are provided with the Andrea television
kit One 12 for high-voltage connections,
and is of stranded wire with a heavy var
When

this wire should be used, it is specified in the

(H.V.

nished insulation in various eolors.
step-by-step instructions in this way:

yreeh

wWire ).
Wateh this ecarefully, for it is important
H.V.
for in the instruetion.

The other
tions, is of solid wire, with a lighter insula-
When this

to use the wire wherever it 15 ealled

tvpe, for low-voltage connee

tion in various colors wire
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should be wed, it is specified in this way:
{hinek wire). Noto that the brown and yel-
low solid wires are heavier (No. 18 gauge)
than the other solid wires which are No, 22
gauge,  However, there is one piece of No.
22 hrown wire, bat that must not be used for

conuections ealled for in Assembly Stage
No. 1,

Soldered Connections: \ wenerons sup-
ply of rosin-core solder is provided with the
kit. USE ONLY ROSIN-CORE SOLDER
in making eonnections in this television re-
weiver,

Soldering pastes and liquids, even though
they are ealled “non-corrosive” may do seri-
ous harm to the insulation on the various
parts. In the wiring of telephone switch-
hoards and instruments, nothing but rosin-
core solder is ever permitted. This is just as
tmportant in television receiver construction.

A good electrie soldering iron is recom-
mended for this work. Don’t buy a cheap
electric iron, It will prove to be an unsatis-
factory investment., Keep your iron elean
all the time. If it becomes burned on the
end, clean it with a coarse file while it is
ecold. Then, as soon as it is heated, tin i
with rosin-core solder,

Be eareful to GUARD AGAINST COLD-
SOLDERED JOINTS! See that you apply
enough heat to make the solder run freely.
Otherwise yon may find that the wire is
merely stuek in place by the rosin, which is
offective INSULATION at the joint,

Do not use un excessive amonnt of solder.
Best results are obtained with more heat and
less solder.

Always hook the wire into the hole pro-
vided in each terminal, but do not twist the
wire around the terminal more than half a
turn.  You might want to remove it if you
shonld find that you have made a mistake!

Self-tapping Screws: In accordunce with
the most advanced factory assembly practiee,
sell-tapping serews are provided for mount-
ing most of the parts on the chassis. You
ean tell the difference between ordinary ma-
chine serews and self-tapping serews because
the latter have a small slot eut through the
threads., They are slightly tapered at the
end, to make it easy to start them. With a
httle practiee, you will be able to thread
them into the different parts without any
trouble. Aectually, they take less time than
using machine serews lock-washers, and nuts,
and they do not work loose, for they are self-
holding.

FIG, 48, THE CHASSIS IS FURNISHED WITH ALL HOLES PUNCHED, AND THE SOCKETS MOUNTED. LEFT,
THE 6'3-IN. SPEAKER; RIGHT, PICTURE TUBE SOCKET AND CABLE, AND THE TUBE MOUNTING
BRACKET. NOTE THAT THE R.F. TUNING UNIT IS IN PLACE ON THE CHASSIS,



Page 50 CHAPTER FOUR

i’

FIG. 49. THE R.F. TUNING UNIT SUPPLIED WITH THE ANDREA KIT IS ALREADY ASSEMBLED, WIRED,
AND PRECISION-ADJUSTED 50 THAT NO INSTRUMENTS ARE NEEDED TO ALIGN THE TUNING CIRCUITS,

Press a soft rubber grommet into Hole A, next to Soecket G
Get out a grid eap, with its shielded lead, Slip the lead through Hole A, solder the
copper shield to 1 on Terminal Strip C, and conneet the green wire to 2 on Terminal
Strip (
NOTE : Twist the two following wires together., Do not run them separately,
Conneet 1 on Terminal Strip A to 7 on Socket H (yellow wire).
Couneet 2 on Terminal Strip A to 2 on Socket H (hrown wire).
Conneet 1 on Socket H to 2 on Socket H (bare tinned wire).
NOTE : Twist the two following leads together. Do not run them separately.
Conneet 7 on Socket H to 7 on Socket I (yellow wire).
Connect 2 on Socket H to S on Socket 1 (bhrown wire).
Conneet 1 on Socket T to 8 on Socket T (bare tinned wire)
Connect 4 on Socket I to 5 on Socket T (bare tinned wire).
NOTE: Twist the two following wires together. Do not run them »--;-.‘n;uh'l\
] Conneet 7 on Socket H to 7 on So ket J (yellow wire)
Connect 2 on Soeket H to 2 on Socket J (brown wire)
Conneot 1 on Socket J to 2 and 3 on Socket J (bare tinned wire).
NOTE: Twist the two following wires together. Do not run them separately
Conneet 1 on Terminal Strip A to 7 on Socket K (yellow wire).
Conneet 2 on Terminal Strip A to 1 on Socket K (hrown wire)

1

Fasten Lll‘..' C to the underside of the chassis with a H self (:l!l]v]ng SCTEW
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|} Conneet Lug C to 1 on Socket K and to 2 and 3 on Socket K (bare tinned wire).

[} NOTE: Twist the two following wires together. Do not run them separately.

[ ] Connect 2 on Socket K 1o 2 on Socket L (brown wire).

[ ] Conneet 7 on Socket K to 7 on Socket L (yellow wire).

[ ] Fasten Lug D on the underside of the chassis with a J4-in. self-tapping screw,

[} Conneet Lug D to 1 on Socket L, and to 2 and 3 on Socket L (bare tinned wire).

[ 1 NOTE: Do not touch the plunger-type Trimmer Condenser on the R.F. Unit, for these
Condensers bave been ndjusted at the Andrea factory to the television tuning channels.

[ ] Mount the R.F. Tuning Unit on the top of the chassis, using four %-in. self-tapping
HOTEWS,

[ ] NOTE: Twist the two following wires together, Do not run them separately.

[ ] Connect 7 on Socket K to the wire from 7 on Socket M (yellow wire).

[ ] Connect 1 on Socket K to the wire from 2 on Socket M (brown wire).

[ | There is a short piece of eopper braid connected to 2 on Socket M. Solder the free
end of this braid to the main chassis, as a gronnd econneetion.

[ ] There is a short piece of copper braid connected to 8 on Socket M. Solder the free
end of this braid to the main chassis, as a ground eonneetion.

[ | Mount Transformer A (Part No. FM-602) on the top of the chassis, nsing four 4-in.
self-tapping serews. Check the leads as they come through the four holes in the chassis,
to be sure that they are in the positions shown in the drawing.

[ ] Connect the Blue Lead from Transformer A to 1 on Socket N.

] Connect the Green Lead from Transformer A to 4 on Socket N.

] Mount Terminal Strip D on the side of the chassis, using two 5/16-in. 6-32 R.H. ma-
chine serews, with lock washers and nuts. This is a 6-lug Terminal Strip, and should be
mounted so that the brackets are in the exaet position shown in the drawing.

{ | Put a J§-in. rubber grommet in Hole B in the chassis.

(] Put the lead from the large, insulated grid cap through the rubber grommet in Hole B,
and conneet the wire to 5 on Terminal Strip D.

[7] Conneet the Red Lead from Transformer A to 5 on Terminal Strip D. Keep this wire
close to the chassis,

] Mount Terminal Strip E at the rear of the chassis, using two 5/16 in. 6-32 R.H. ma-
chine serews, lock washers, and nuts. This is a 6-lng Terminal Strip similar to D.

(] NOTE: Twist the two following wires together. Do not run them separately.

[ ] Conneet the Brown Lead from Transformer A to 2 on Terminal Strip E. Keep this
lead close to the angle of the chassis,

] Conneet the Yellow Lead from Transformer A to 3 on Terminal Strip E. Keep this
lead close to the angle of the chassis.

"] Mount Terminal Strip F on the underside of the chassis, using a }4-in. self-tapping
serew. This is a 4-lug Terminal Strip, with the mounting bracket at the end.

[ ] Conneet the Black Lead from Transformer A to 4 on Terminal Strip F.

] Mount Transformer B (Part No. FM-601) on the top of the chassis, using four }§-in.
8-32 F.H. machine screws, lock washers, and nuts, Cheek the leads as they come through
the holes in the chassis, to make sure that they are in the positions shown in the
drawing.

(7] NOTE: The solid wires coming from Transformer B are deseribed below as being in-
sulated with sleeving, while the stranded wires are referred to only by the eolor of
the braided insulation. If yon have difficulty in telling the colors of the different leads,
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serape off the impregnating compound, and yon will he able to recognize the different
colors,

1 NOTE: Twist the two following wires together. Do not run them separately,

7] Conneet the solid wire with the Green Sleeving from Transformer B to 2 on Terminal
Strip A.

[7] Conneet the solid wire with Brown Sleeving from Transformer B to 1 on Terminal
Strip A.

[1 NOTE: Twist the two following wires together. Do not run them separately. Keep
them in the bend of the chassis,

1 Conneet the Brown Stranded Lead from Transformer B to 4 on Terminal Strip E.
] Connect the Green Stranded Lead from Transformer B to 5 on Terminal Strip E.
1 NOTE: Twist the two following wires together. Do not run them separately,

] Conneet the solid wire with White Sleeving from Transformer B to 2 on Socket O,
1 Conneet the solid wire with Red Sleeving from Transformer B to 8 on Socket 0,
] NOTE: Twist the two following wires together. Do not run them separately.

[ Conneet the Red Stranded Lead from Transformer B to 6 on Socket O,

[ ] Conneet the Yellow Stranded Lead from Transformer B to 4 on Socket O,

[ 1 Mount Terminal Strip G on the underside of the chassis, using a 5/16-in. 6-32 R.H. ma-
chine serew, lock washer, and nut. This is a 3-log Terminal Strip, with the mounting
hracket at the center,

[ ] Conneet the Red-and-Yellow Stranded Lead from Transformer B to 2 on Terminal
Strip G.

[] NOTE: Twist the two following wires together. Do not run them separately,

] Conneet the Blue Stranded Lead from Transformer B to 1 on Terminal Strip G,

[] Conneet the Black Stranded Lead from Transformer B to 3 on Terminal Strip G.

1 Insert the end of the Line Cord in the eorner hole at the rear of the chassis, and work
the grommet into the hole. That keeps the cord from pulling out, and provides extra
insulation where the cord passes through the chassis.

[7] Conneet one wire from the Line Cord to 1 on Terminal Strip (.

] Mount the Safety Switeh on the side of the chassis, nsing two j-in. self-tapping serews,

[7] Conneet the other wire from the Line Cord to 1 on the Safety Switeh.

[] NOTE: This switeh is elosed only when the base plate 15 in position on the chassis.
Consequently, the power is eut off when the base plate is removed.

71 Mount the Volume Control & Switch (Part No, FM-589) at the front of the chassis,
clamping it firmly with the nut provided.

[ ] NOTE: Twist the two following wires together. Do not run them separately.

7] Conneet 2 on the Safety Switeh to 1 on the Volume Control & Switeh (yellow wire),

[] Conneet 3 on Terminal Strip G to 2 on the Volume Control & Switeh (brown wire).

] NOTE: Twist the two following wires together. Do not run them separately.

] Conneet 3 on Terminal Strip G to 2 on Terminal Strip E (brown wire).

[] Connect 1 on Terminal Strip G to 3 on Terminal Strip E (yellow wire).

7] Mount the Pilot Light Bracket at the front of the chassis, using a '4-in. 6-32 machine
serew with a thin, flat head, lock washer, 34-in. brass wusher, and nut,

[7] Serew the bulb into the Pilot Light socket.
71 NOTE: Twist the two following wires together. Do not run them separately.
[] Conneect 2 on Sockét J to one terminal of the Pilot Light (black wire).
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| ] Connect 7 on Socket J to the other Terminal of the Pilot Light (black wire).
Thix completes the Assembly Stage No. 1. IMPORTANT: Before procecding further,
vheek over every step in the preceding instructions to see that:

1. ench eonnection 18 ecorrect

2. every soldered joint is perfect

3. the color coding is right

4. there is no mistake in the Transformer leads

If possible, have someone else double eheck your work, for it is easy to oyerlook one's own
mistakes!

Do Not, Under Any Circumstances, Connect The Set To The Light Socket!

ASSEMBLY STAGE No. 2
Mounting and Wiring the Filter Condensers, Chokes, and IF Transformers

Pick out the following parts which will be required in the next assembly and wiring steps:

2—Filter condensers (Part No. HC-164)
3—Small condenser-mounting ring clamps
4—145-in. 6-32 R.H. machine serews
4—Cadmium plated lock washers for above
4—Large 6-32 nuts for above
26—Y5-in. selftapping serews.
1—Filter Condenser (PPart No. HC-1647)
3—3-lug terminal strips with the mounting bracket at the centey (Part No. FM-
361)
2—Filter condensers (Part No. HC-166)
3—3-lug terminal strips with the mounting bracket on second lug (Part No. FM-
363)
1—Filter condenser (Part No. HC-165)
1—Audio choke (Part No, FM-603)
1—3%-in. rubber grommet
1—Andio choke (Part No. FM-604)
1—4-lng terminal strip with the mounting bracket on the second lug (Part No.
FM-619)
1—Filter condenser (Part No. HC-168) .
6—5/16 in. 6.32 R.H. machine serews
12—Loek washers for above
10—Nuts for above
1—2-lug terminal strip with the mounting bracket at the center (Part No. FM-
360)
6—Soldering lugs
1—Filter eondenser (Part No. HC-163)
I—Large condenser-mounting ring clamp
1—Picture tube socket and eable (Part No, FM-605)
1—2-lug terminal strip with the mounting bracket at the end (Part No, FM-621)
1—5-lug terminal strip with the mounting bracket at the end (Part No, FM-616)
1—LF. transformer (Part No, SA-154)
2—LF. transformers (Part No. SA-153)
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2—Trimmer Condenser (Part No. FM-528)
1—R.F. shield (Part No. EP-192)
1—Cable tie-string clamp

With these parts in readiness, proceed with the construetion and wiring as shown in ' As-

sembly Stage Drawing No, 2.

7] Mount Filter Condenser A (Part No. HC-164, .05-2500 V.). Fasten this to the top of
the chassis with a ring elamp, nsing two ¥4-in. self-tapping serews. Close the ring with
a Y%-in. 6-32 R.H. machine serew, eadmium-plated loek washer, and large nut,

| ] Conneet 1 on Filter Condenser A to 6 on Socket A (blue wire).

] Mount Filter Condenser B (Part No. HC-164, .05-2500 V.). Fasten this to the top of
the chassis with a ring clamp, using two Y-in. self-tapping serews. Close the ring
with & 14-in. 6-32 R.H. machine serew, eadminm-plated loek washer, and large nut,

7] Conneet 1 on Filter Condenser B to 3 on Socket A (blue wire).

1 NOTE: Twist the two following wires together. Do not run them separately. Keep
them in the bend of the chassis,

(7] Connect 2 on Filter Condenser A to 3 on Terminal Strip D (H.V. blue wire).

[ ] Conuect 2 on Filter Condenser B to 2 on Terminal Strip D (H.V. blue and white wire),

7] Connect 1 on the Speaker Plug Socket to 3 on Socket H (blue wire).

1 Conneet 2 on the Speaker Plug Socket to 4 on Socket H (red wire).

1 Mount Filter Condenser C (Part No, HC-167, 8-350 V.) on the top of the chassis, using
the large nut provided.

] Conneet 1-on Filter Condenser C to 2 on the Speaker Plug Socket (red wire).

[ ] Mount Terminal Strip H, using a ¥4-in, self-tapping serew. This is a 3-lug Terminal
Strip, with the mounting bracket at the eenter.

[7] Conneet 1 on Filter Condenser C to 1 on Terminal Strip H (red wire).

] Conneet 2 on Terminal Strip H to 8 on Socket I (black wire),

[] Conneet 2 on Terminal Strip H to 3 on the Volume Control & Switeh (black wire).

[7] Mount Filter Condenser D (Part No, HC-166, 25-475 V.) on the top of the chassis,
using the large nut provided.

[7] Connect 1 on Filter Condenser D to 3 on the Speaker Plug Socket (red wire).

[ ] Mount Terminal Strip I on the underside of the chassis, using a %-in. self-tapping
serew, and put # soldering lug under the head of the serew. This is a 3-lug Terminal
Strip, with the mounting bracket at the center.

] Connect 1 on Filter Condenser D to 1 on Terminal Strip I (red wire),

] Mount Terminal Strip J on the underside of the chassis, using a !4-in. self-tapping
serew. This is a 3-lug Terminal Strip, with the mounting bracket between the first and
second lugs.

] Conneet 1 on Filter Condenser D to 1 on Terminal Strip J (brown wire). Keep this
wire eloge to the chassis,

1 Mount Filter Condenser E (Part No, IIC-165, 25-500 V.) on the top of the chassis,
using the large nut provided.

] Connect 1 on Filter Condenser E to 8 on Socket O (red wire).

] Mount Filter Condenser F (Part No. HC-166, 25-475 V.) on the top of the chassis,
using the large nut provided.

] Conneet 1 on Filter Condenser ¥ to 4 on the Speaker Plug Socket (red wire).

1 Mount Audio Choke A (Part No. FM-603) on the top of the chassis, using four
* Furnished separately with this book.
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FIG. 50, FILTER CONDENSERS REQUIRED IN THIS ASSEMBLY STAGE. THE FOUR AT THE CENTER ARE

MOUNTED WITH NUTS, WHILE THE OTHERS ARE HELD TO THE CHASSIS WITH RING CLAMPS.

14-in, self-tapping serews. See that the leads ecome out direetly over the hole in the
chassis,

NOTE: Twist the two following wires together. Do not run them separately. Keep
them elose to the chassis,

Conneet the Yellow Lead from Audio Choke A to 1 on Filter Condenser F.

| Connect the Black Lead from Audio Choke A to 1 on Filter Condenser E,

Press a soft-rubber grommet into Hole C.

Mount Audio Choke B (Part No. FM-604) on the top of the chassis, using two J4-in.
self-tapping serews, Be sure that the leads eome out over the rubber grommet in Hole
(0, as shown in the drawing.

| Conneet the Black Lead from Audio Choke B to 4 on the Speaker Plug Socket.

goo

Mount Terminal Strip K on the underside of the chassis, using a 4-in. self-tapping
serew. This is a 4-lug Terminal Strip with the mounting braecket on Lug 2. ™

Conneet the Yellow Lead from Aundio Choke B to 1 on Terminal Strip K.

| Conneet 2 on Terminal Strip K to 5 on Socket D (black wire).
| Mount Filter Condenser G (Part No. HC-168, 12-450 V., 8-400 V.) on the top of the

ohassis with a ring elamp, using two /4-in. self-tapping screws. Close the ring with a
Vouin. 6-32 R.H. machine serew, cadmium-plated lock washer, and large nut.
Conneet 1 (green dot) on Filter Condenser G to 4 on Socket F (brown wire).

1 Mount Termiual Strip L on the rear of the chassis. This is a 3-lug Terminal Strip

with the mounting bracket at the eenter. Put a 5/16-in, 6-32 R.H, machine serew
through the bracket, put a lock washer on the serew, and thread the serew into a 3%-
in. hexagonal pillay, Fusten the pillar to the rear of the chassis, using a 5/16-in,
532 R.H. machine serew, with a lock washer under the head.

] Connect 2 (red dot) on Filter Condenser (i to 3 on Terminal Strip L (red wire).

L

Mount Terminal Strip M on the side of the chassis, using a 5/16-in, 6-32 ILHL machine
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serew, lock washer, and nut, and put a soldering lug under the lock washer., This is
a 2-Jug Terminal Strip, with the mounting bracket at the eenter.

] Conneet 3 on Terminal Strip L to 1 on Terminal Strip M (red wire). Keep this wire
close to the bend in the chassis,

] Conneet 1 on Terminal Strip K to 3 on Terminal Strip L (red wire).

7] Mount Filter Condenser H (Part No. HC-163, .2-2500 V.) on the top of the ehassis
with a ring elamp, using three ’4-in. self-tapping serews.

] Conneet 1 on Filter Condenser H to 4 on Terminal Strip F (bare tinned wire).

.1 Put the heavy eable from the Pieture Tube Socket throngh Hole D, o that the braided
covering over the wires goes through the hole, but no further, and bring the braided
tie-string off to the side in the direetion of the Antenna & Ground Terminal Strip at
the rear of the chassis. Bring the heavy, rubber-covered wire out so that it points to-
ward the front of the chassis,

1 Conneet the Red Lead from the Cable to 2 on Filter Condenser H.

I NOTE: Twist the two following wires together. Do not run them separately.
[ | Conneet the Brown Lead from the Cable to 4 on Terminal Strip E.

' Conneet the Yellow Lead from the Cable to 5 on Terminal Strip E.

[] Mount Terminal Strips N and O on the underside of the chassis, Put a 4-in. self-
tapping serew through the mounting bracket of N, and the left-hand bracket of 0.
Use another M-in. self-tapping serew through the other bracket of 0. Terminal
Strip N has 2 lugs, with the mounting bracket at the end. Terminal Strip O has 5
lugs, with the mounting brackets at the ends,

| Connect the Black Lead from the Cable to 2 on Terminal Strip N.

[] Conneet the Green-und-White Lead from the Cable to 4 on Terminal Strip D.

| Conneet the Blue-snd-White Lead from the Cable to 2 on Terminal Strip D,

| Conneet the Green Lead from the Cable to 1 on Terminal Strip D.

| Connect the Blue Iead from the Cable to 3 on Terminal Strip D.

"] Mount LF. Transformer A (Part No. SA-154) on the top of the chassis, and fasten

it in place with two 6-32 nuts and lock washers, Be sure that the post, indieated on
the drawing, is at the right, looking at the chassis in the position illustrated,

[} Conneet 1 (blue dot) on LF. Transformer A to 8 on Socket I (blue wire). NOTE:
Keup this wire up from the chassis.

[7] Mount Terminal Strip P on the underside of the chassis, using a %4-in. self-tapping
serew. This i< a 3-lug Terminal Strip, with the mounting bracket between lugs 2 und 3.

[] Conneet 2 (red dot) on LF. Transformer A to 3 on Terminal Strip P (red wire).

(] Mount Terminal Strip Q at the side of the chassis, using a 5/16-in. 6-32 R.H. ma-
chine serew, lock washer, and nut, with a soldering Ing between the lock washer and
the bracket. This is a 3-lng Terminal Strip, with the mounting bracket between lugs
1 and 2.

] Conneet 2 on Terminal Strip P to 2 on Terminal Strip Q (red wire).

[] Conneet 1 on Terminal Strip P to 6 on Socket L (brown wire).

[} Conneet 3 on Terminal Strip Q to 6 on Socket K (brown wire).

[] Connect 2 on Terminal Strip Q to 2 on Terminal Strip R (red wire). The latter is al-
ready mounted on the R.F. Tuning Unit.

{1 Connect 3 (green dot) on LF. Transformer A to 5 on Socket E (green wire). NOTE:
Keep this wire up from the chassis.

] Connect 4 (black dot) on LF. Transformer A to Lug D (bare tinned wire).
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L) Mount LF, Transformer B (Part No. SA-153) on the top of the chassis, and fasten
it in place with two 6-32 nuts and lock washers. Be sure that the Post, indicated in the
drawing, is at the left, looking at the chassis in the position shown.

[ | Conneet 1 (blue dot) on LF. Transformer B to 8 on Socket K (blue wire).

NOTE: Allow Y-in. extra length on this wire, as it must pass over a by-pass Con-
denser to be mounted in Stage No. 5.
[} Conneet 2 (red dot) on LF. Transformer B to 1 on Terminal Strip Q (red wire).

[ ] Conneet 3 (green dot) on LF. Transformer B to 4 on Soeket L (green wire). NOTE:
Keep this wire away from the chassis.

[ | Fasten Lug E to the side of the chassis, using a 5/16-in. 6-32 machine serew, lock
washer and nut.

| Connect 4 (black dot) on LF. Transformer B to Lug E (black wire).

) Mount Trimmer Condenser D) on the underside of the chassis, using a ¥-in. self tap-
ping serew,

L] Mount LF. Transformer C (Part No. SA-153) on the top of the chassis, and fasten
it in place with two 6-32 nuts and lock washers. Be sure that the Post, indicated in
the drawing, is at the left, looking at the chassis in the position shown.

] Conneet the blue wire from 8 on Socket P to 1 (blue dot) on LF. Transformer C.
NOTE: Keep this wire away from the chassis,

[ ] Conneet the red wire from 1 on Terminal Strip R to 2 (red dot) on LF. Transformer C.

[] Conneet 3 (green dot) on LF. Transformer C to 4 on Socket K (green wire),

|| Fasten Lug F on the underside of the chassis with a 14-in. solf-tapping serew,

[] Conneet 4 (black dot) on LF. Transformer € to Lug F (hlack wire),

L] Mount Trimmer Condenser A (Part No. FM-528) at the side of the chassis, using a

Y3-in. self-tapping serew. Be sure that the adjusting screw is in line with the hole in
the side of the chassis.

! Connect 2 (black dot) on trimmer Condenser A to the lug on the bracket of Terminal
Strip Q (brown wire),

] Conneet 1 on Trimmer Condenser A to 5 on LF. Transformer B {(brown wire),

{1 Mount the R.F. Shield on the underside of the chassis. First remove the nut and loek
washer from the lower mounting serew of LF. Transformer C, and slip the right hand
end of the R.F. Shield over the serew. Then replace the lock washer and nut.
Fusten the left hand end of the R.F, Shield with a Y4-in. self-tapping serew, with a
soldering lug under the head of the serew. This is Lug G.

] Conneet Lug G to 1 on Socket H (bare tinned wire).

i_| Fasten the Clamp for holding the tie-string of the Pieture Tube Cable to the rear of the
chassis, using n 5/16-in. 6-32 R.H. machine serew, lock washer, and nut,

[ ] Seenre the Cable tie-string to the Clamp, pulling it tight enough so that any strain will
eome on the Clamp, and not on the soldered eonneetions.

This completes Assembly Stage No. 2. IMPORTANT : Before proceeding further, check
over eyery step in the preceding instruetions to see that:

1. each eonneetion is eorrect

2. overy soldered joint is perfect

3. the color coding is right

4. there is no mistake in the Part Numbers of the Filter Condensers

5. the LF. Transformers are in the correct positions, as indieated by the Posts

6. mhofthomlor—eodedwiminthePiotanbeCabhgoubthﬁghtplw
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CHAPTER FOUR

FIG. 51. TWO OF THE
GLASS TUBES REQUIRE
THE METAL SHIELDS
SHOWN HERE. THE
BASES ARE MOUNTED
ON THE CHASSIS IN
ASSEMBLY STAGE NO.
1, BUT THE SHIELDS
ARE NOT PUT IN PLACE

PUT INTO THE SOCKETS
DURING ASSEMBLY
STAGE NO. 6. THESE
SHIELDS GO ON THE
TUBES IN SOCKETS A
AND G. THE OUTLINES
OF THE BASES ARE
SHOWN IN ASSEMBLY
STAGE DRAWING NO. 1.

UNTIL THE TUBES ARE

If possible, have someone else double-check vour work, for it is easy to overlook one's own
fistakes. The importanee of this eannot be over-cmphusized, beeanse, as the work proceeds,
it becomes inereasingly difficult to loeate errors made in previons Assembly Stages, The
time you spend now in double-checking may save you lours of searching, and possibly
the expense of burned-out purts, later on.

Do Not, Under Any Circumstances, Connect The Set To The Light Socket!

ASSEMBLY STAGE No. 3
Mounting and wiring the Controls, RF Chokes, Trimmers, and Small Parts

Pick out the following parts which will be required in the next assembly and wiring steps
illustrated in ! Assembly Stage Drawing No. 3:

1—Tone control (Part No. FM-588)
1—Short shielded lead
1—Grid eap and lead
1—Sound LF. transformer (Part No. SA-152)
1-—3-lug terminal strip with the mounting bracket
at the end (Part No. FM-620)
1—Brightness control (Part No. FM-593)
2—2-lug terminal strips with the mounting bracket at
the center (Part No. FM-360)
3—Trimmer condensers (Part No. FM-528)
1—Foeus control (Part No. FM-595)
1—3-lug terminal strip with the mounting bracket between
the first and second lugs (Part No. FM-363)
1—Contrast control (Part No. FM-591)
6-—Soldering lugs
14—24-in, self-tapping screws
4—14-in. 6-32 machine serews with thin, flat heads
2—-5-16-in, 6-32 R.H. machine serews
2—nuts for above
B6—lock washers for above
1—Long 2-eonductor antenna ecable
1—Length of varnished tubing
1—R.F. choke (Part No, SA-160)
T Furnished separately with this book.
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FIG. 52 LEFT TO RIGHT: PLAIN CONTROL RESISTOR, CENTERING CONTROL UNIT,

SAFETY SWITCH, FOCUS CONTROL, AND COMBINED YOLUME CONTROL AND

SWITCH. NOTE THE EXTRA INSULATION ON THE CENTERING AND FOCUS
CONTROLS, AND THE TWO PILLARS WITH WHICH THEY ARE MOUNTED.

1—R.F. choke (Part No. SA-158)

1—R.F. choke (Part No. SA-161)

1—R.F. choke (Part No. SA-159)

5—2-lug terminal strips with the mounting bracket serving
ns one of the lugs, right hand and left hand.

1—Soft rubber grommet

1—Picture height eontrol (Part No. FM-599)

1—Vertical hold control (Part No. FM-508)

1—Pieture width eontrol (Part No. FM-507)

1—Horizontal hold control (Part No. FM-600)

1—Centering control unit (Part Nos. FM-506 and FM-596)

[ ] Mount the Tone Control (Part No. FM-588) on the front of the chassis, elamping it
firmly with the nut provided.

[7) Conneet 3 on the Tone Control to the Lug on the mounting bracket of Terminal Strip
M (hlack wire).

[7] Press a soft rubber grommet into Hole E, next to Socket A.

[7] Connect the inside conduetor (green wire) of the short Shielded Lead to 5 on Socket H.
NOTE: This Shielded Lead does not have a grid ecap.

] Conneet the other end of the inside conductor (green wire) to 1 on the Tone Control.

[} Connect the copper shield of the Shielded Lead to the Lug on the mounting bracket of
Terminal Strip L

(] Mount Terminal Strip AA on the underside of the chassis, using a J4-in. self-tapping
serow. This is a 2-lug Terminal Strip, with the mounting bracket serving as one lug.
Put a soldering lug under the head of the serew.

[] Get out u grid eap, with its shielded lead. Slip the lead through Hole E, solder the cop-
per shield to the soldering lug on the mounting bracket of Terminal Strip AA, and
connect the inside eonductor (green wire) to 2 on Terminal Strip AA.

[T} Mount the Sound LF. Transformer (Part No. SA-152) with the green dot toward the
front of the chassis, and the bine dot toward the rear of the chassis. CHECK THIS
CAREFULLY! Use two 4-in. self-tapping screws, and put a soldering lug under the
mounting bracket serew at the rear (blue dot) end. At the front (green dot) end, use
the mounting serew also to seenre the mounting bracket of Terminal Strip T. This is a
8-lug Terminal Strip with the monnting bracket at the end.

[ Mount the Contrast Control (Part No. FM-591) on the front of the chassis, elamping
it firmly with the nut provided.
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] Conneet 2 on the Contrast Control to 3 on Terminal Strip T (black wire).

7 Mount Terminal Strip U on the underside of the chassis, using a '4-in. self-tapping
sevew. This is a 2-lug Terminal Strip with the mounting bracket at the eenter.

] Conneet 1 on the Contrast Control to 2 on Terminal Strip U (green wire),

] NOTE: No connection is made to 3 on the Contrast Control at any time.

(7 Conneet the green wire on 1 of Terminal Strip 8 to 2 on Terminal Strip Ul

] Mount Trimmer Condenser B (Part No. FM-528) on the underside of the ehassis, nsing
a Y4-in. self-tapping serew.

(] Conneet 1 (black dot) on Trimmer Condenser B to 3 on Terminal Strip T (black wire).

1 Conneet 1 (black dot) on Trimmer Condenser B to 3 on Socket I (black wire).

] Conneet 2 on Trimmer Condenser B to 4 on Socket I (bare tinned wire).

[7] Conneet 2 on Trimmer Condenser B to 4 on Sound LF, Transformer (green wire),

[ ] Mount Trimmer Condenser C (Part No. FM-528) on the underside of the chassis
using a '5-in. self-tapping serew.

1 Conneet 1 (blnek dot) on Trimmer Condenser C to the lug on the lower mounting
bracket of the Sound LF. Transformer (hlack wire),

1 Conneet 2 on Trimmer Condenser C to 1 on the Sound LF. Transformer (bare tinned
wire with varnished tubing),

] Conneet 1 on the Sound LF, Transformer to 8 on Socket J (blue wire).

1 Mount Terminal Strip V on the underside of the chassis, nsing a '4-in. sell-tapping
serew. This is a 2-lug Terminal Strip with the mounting braeket at the center,

[ Conneet 2 on the Sound LF, Transformer to 2 on Terminal Strip V (bare tinned wire).

[7] Conneet 1 on Terminal Strip V to 3 on the Speaker Plug Socket (red wire),

1 Conneet 1 (black dot) on Trimmer Condenser D to Log F (black wire).

[ ] Connect 2 on Trimmer Condenser D to 5 on LF. Transformer C (bare tinned wire).

[ Mount Trimmer Condenser E (Part No, FM-528) on the underside of the chassis, nsing
n Vi-in solf-tapping serew.

) Conneet 1 (black dot) on Trimmer Condenser E to 4 on LF., Transformer A (buare
tinned wire with varnished tubing).

[T} Conneet 2 on Trimmer Condenser E to 5 on LF. Transformer A (bare tinned wire
with varnished tubing).

[7] Mount the Brightness Control (Part No. FM-503) on the front of the chassis, clamp-
ing it firmly with the nut provided,

[ ] Conneet 2 on the Brightness Control to 4 on Termiual Strip E (red wire). Keep this
wire elose to the chassis all the way.

[ 1 Conneet 3 on the Brightness Control to 2 on Terminal Strip Q (red wire).

{1 Mount Terminal Strip W at the side of the chassis, using a 5/16-in, 6-32 R.H. machine
serew, lock washer, and nut, and put a soldering lug under the washer. This is a 3-lug
Terminal Strip with the mounting bracket between the first and second lugs,

] Arrange the long, 2-conduector, shiclded Antenna Cable in the position shown in the
Drawing.

[} Conneet the braided eopper lead from the shield of the Antenna Cable to the G termi-
nal of the Antenna Terminal Strip.

[ ] Conneet the copper shield at the other end to the Ing on the bracket of Terminal
Strip W,
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FIG. 53, THE VIDIO I¥
TRANSFORMERS ARE
MATCHED AT THE FAC.
TORY, AND 0O NOT
REQUIRE ANY FURTHER
ADJIUSTMENT. IN
FRONT, THE FIVE TRIM.
MER CONDENSERS, ONE

NO. 2, AND FOUR IN
ASSEMBLY STAGE NO.
3. BE SURE TO LOCATE
THEM SO THAT THE
ADJUSTING SCREWS
ARE IN LINE WITH THE
HOLES IN THE CHASSIS,
FOR SCREWDRIVER

OF WHICH 15 PUT ON
IN ASSEMBLY  STAGE

SETTING.

L Conneet one blue wire of the Antenna Cable to the eenter lng A of the Antenna Terminal
Strip.

[ | Conneet the other blue wire of the Antenna Cable to the outside A lug of the Antenna
Terminal Strip,

L] At the other end of the Antenna Cable, conneet one blue wire to 2 on Terminal Strip W.

|} Conneet the other blue wire of the Antenna Cable to 3 on Terminal Strip W. NOTE:
It does not matter which wires are conneeted to the lugs at the Antenna Terminal Strip,
as they are interchangeable.

[ | Conneet 1 on Terminal Strip W to 2 on Terminal Strip N (H.V. black wire). NOTE:
Keep this wire elose to the chassis, and elear of the eontaets on Socket N,

] NOTE: Keep the two following wires twisted together. Do not run them separately.

1 Conneet one of the green wires from the Antenna Coil of the R.F. Tuning Unit to 3 on
Terminal Strip W.

] Connect the other green wire from the Antenna Coil of the R.F. Tuning Unit to 2 on
Terminal Strip W,

] Mount the Foeus Control (Part No. FM-595) at the front of the chassis, using two %4-
in, 6-32 machine serews with thin, flat heads and lock washers.

] NOTE: Twist the two following wires together. Do not run them separately. Keep
these wires elose to the chassis,

[} Conneet 1 on the Foens Countrol to 3 on Terminal Strip O (H.V. red wire),
[] Conneet 3 on the Foeus Control to 4 on Terminal Strip O (H.V. brown wire).
[} Mount R.F. Choke A (Part No. SA-160) on the underside of the chassis, using a 4-in.

self-tapping serew. Put a soldering lug between the mounting bracket and the head
of the serew.

] Connect the soldering lug on the mounting bracket of R.F, Choke A to 1 on Socket D
{bare tinned wire),

.| Mount R.F. Choke B (Part No. SA-158) on the underside of the chassis, using a '4-in.
self-tapping serew. Put a soldering lug between the mounting bracket and the head of
the serew.

[} Conneet 1 (red dot) on R.F. Choke B to the soldering Jug on the mounting bracket of
R.F. Choke B (black wire).

[ ] Conneet the soldering lug on the mounting bracket of R.F. Choke B to 2 on Socket E
(bare tinned wire),

L] Conneet 1 on Terminal Strip E to G on Antenna Terminal Strip (bare tinned wire).

[} Mount R.F. Choke C (Part No, SA-161) on the underside of the chassis, using a 14-in.
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self-tapping serew. Put a soldering lug between the mounting bracket and the head of
the serew,

7] Conneet the soldering lug on the mounting bracket of R.F. Choke C to 1 on Soeket F
(bare tinned wire).

[} Conneet the soldering Iug on the mounting bracket of R.F. Choke C to 3 on Filter
Condenser G (bare tinned wire with varnished tubing).

[ Conneet 1 (red dot) on R.F. Choke C to 8 on Socket E (bare tinned wire).

1 Mount Terminal Strip X on the underside of the chassis, using & ¥i-in. self-tapping
screw. This is a 2-lug Terminal Strip with the mounting bracket serving as one lug.
NOTE: No connection is made to lug 1.

] Conneet 2 on Terminal Strip X to 2 (black dot) on R.F. Choke C (bare, tinned wire).

7] Mount R.F. Choke D (Part No. SA-159) and Terminal Strip Y on the underside of the
chassis, using the same '4-in. self-tapping serew. This is a 2-lug Terminal Strip with
the mounting bracket serving as one lug.

[7] Conneet 2 (black dot) on R.F. Choke D to 3 on Socket F (blue wire).

[7] Conneet the heavy, rubber-covered conductor from the Pieture Tube Cable to 1 (red
dot) on R.F. Choke D. NOTE: Keep this wire toward the front of the chassis, and
away from the rear of the chassis.

[7] Conneet 1 on Terminal Strip Y to 8 on Socket F (bare tinned wire with varnished
tubing).

[] Conneet 2 on Terminal Strip Y to 5 on Socket F (hare tinned wire with varnished
tubing).

[] Mount the Pieture Height Control (Part No. FM-500) at the rear of the chassis, elamp-
ing it firmly with the nut provided.

] Mount Terminal Strip Z at the side of the chassis, using a 5/16-in. 6-32 R.H. machine
serew, lock washer, and nut. This is a 2-lug Terminal Strip with the mounting bracket
serving as one lug.

] NOTE: Keep the two following wires elose to the bend in the chassis.

) Connect 3 on the Pietnre Height Control to 2 on Terminal Strip Z (brown wire).

[] Conneet 2 on the Picture Height Control to 5 on Socket A (green wire).

] Mount the Vertical Hold Control (Part No. FM-598) at the rear of the chassis, elamp-
ing it firmly with the nut provided.

7] Connect 3 on the Vertical Hold Control to 5 on Socket B (H.V. green and white wire).

[ Mount the Pieture Width Control (Part No. FM-597) at the rear of the chassis, elamp-
ing it firmly with the nut provided.

[] Conneet 3 on the Picture Width Control to 1 on the Pieture Height Control (bare
tinned wire with varnished tubing).

[] Conneet 3 on the Picture Width Control to 2 on Terminal Strip L (bare tinned wire
with varnished tubing).

[} Conneet 2 on the Pieture Width Control to 3 on Terminal Strip C (red wire).

[] Conneet 1 on the Pieture Width Control to 1 on Terminal Strip J (brown wire).

7] Mount the Horizontal Hold Control (Part No. FM-600) at the rear of the chassis,
clamping it firmly with the nut provided.

[T} Mount the Centering Controls unit, eomprising the Vertical Centering Control (Part
No. FM-596) and the Horizontal Centering Contro]l (Part No. FM-596) at the rear of
the ehassis, using two ¥4-in. 6-32 machine serews with thin, flat heads and lock washers.
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FIG. 54 THE FIVE RF
CHOKES MAYE DIFFER.
ENT  PART  NUMBERS
ATAMPID ON THEM, BE
SURE NOT TO MAKE A

UPSET THE FUNCTION-
ING OF THE CIRCUITS.
FRONT, THE SOUND IF
TRANSFORMER. ALL
THESE PARTS ARE RE-

MISTAKE IN THE NUM.
NERS, OR YOU WILL

QUIRED IN ASSEMBLY
STAGE NO, 3.

L) Connect 3 on the Vertienl Centering Control 1o 1 on Terminal Strip O (H.V. yellow
wire),
[ ] Conneet 3 on the Vertical Centering Control to 3 on the Horizontal Centering Control
(ILV, yellow wire).
L} Connect 1 on the Vertical Centering Control to 2 on Filter Condenser H (IHLV. yellow
wire).
[} Conneet 1 on the Vertical Centering Control to 1 on the Horizontal Centering Control
(H.V. yellow wire),
i ] Conneet 1 on the Horizontal Centering Control to 1 on Socket N (H.V. yellow wire).
[ ] Mount Terminal Strip AB on the underside of the chassis, using a 34-in, self-tapping
serew. This is a 2-lug Terminal Strip with the mounting bracket at the end.
[} Conneet 2 on Terminal Strip AB to 1 of Terminal Strip B (green wire),
| ] Connect 5 on Socket C to 6 of Terminal Strip E (brown wire).
This completes Assembly Stage No, 3. IMPORTANT: Before proeeeding further, cheek
over every step in the preceding instruetions to see that:
1. each connection is eorrect
2. every soldered joint is perfeet
3. the eolor eoding is right

4. there is no mistake in the Part Numbers of the Pieture Controls, IF. Trans-
formers, R.F. Chokes, and their numbered terminals.

5. you have not been confused by the inereasing number of Terminal Strips.

If possible, have someone else double check your work for, at this point, if you have made
4 mistake, it will be difficult to locate it later on, and may cause you to make other errors
in connecting the resistors and condensers. Don’t let your impatience to complete the work
cause you to be earcless or to relax your efforts to be certain that each step is ecorreet
before you go on to the next one.

Do Not, Under Any Circumstances, Connect The Set To The Light Socket!

ASSEMBLY STAGE No. 4
Wiring the Resistors

Assembly Stage No. 4 is concerned chiefly with the connection of the various types and
sizes of fixed resistors. This Stage must be earried out with the greatest care and thorough-
ness, for if one resistor is put in the wrong place, or the wrong value used, it will upset
the functioning of the entire receiver. Mistakes ¢an be avoided if you will be patient and
careful in cheeking the sizes and eolors of the resistors aguinst the Resistor Chart pro-
vided here.
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Part No. Part No.
(2) Brown Black Green GR-10 AN (2)  Brown Black Yellow GR-90
(2) Brown Black Orange GR-37 BB (5) Brown Bluek (Green GR-91
(2) Brown Black Red GR-78 CC (3) Green Green Orange GR-S8
(6) Brown Black Yellow GR-S1 EE (1) Yellow Black Brown GR-1

(1) Brown Blaek Brown GR-84
(2) Brown Green Brown GR-30

(1) Brown Green Green GR-S0
(1) Brown Green Orange GR-S3 cc C
(8) Green Black Yellow GR-13
(2) Green Black Orange GR-14
(2) Green Black Brown GR-S2
(1) Green Blue  Red GR-96

(9) Red Black Green GR-23

(4) Red Black  Red GR-40

(2) Red Yellow Yellow GR-46 AAA (3) Green  Black  Orange GR-92
(1) Red Green  Orange GR-S85 BBB (1) Orunge Black Orange GR-
(1) Yellow Black Red (GR-33 CCC (1) White Black  Orange GR-93
(2) Yellow Blue Red GR-77 DD (1) Red Black  Orange GR-50
(1) Violet Black Black GR-S7

V (1) Violet Green Orange GR-S6

W (1) Orange Black Red GR-79 DDD (1) vitreous resistor GR-94
X (2) Orange Black Green GR-ST EEE (1) vitreons resistor GR-95

cHmTOoONOERECARNTROEEDORS

In addition to the Resistors, the following parts will he required:

1—R.F. choke (Part No. SA-157)

2--14-in. self-tapping serews

1-2-lug terminal strip with mounting bracket serving as one of the lugs (Part
No. FM-378)

1—Length of varnished tubing

1—2%-in. 8-32 R.H. machine screw

1—8-32 nut

1—Lo¢k washer for shove

2—354-in. fibre washers

As indieated above, the first color is the prineipal color of the main body of the resistor.
The second color is that of the end of the resistor. The third color is that of the band
around the resistor.

On * Assembly Stage Drawing No. 4, each resistor is designated by one or more letters, such
as “A” or “BB". If resistor A is specified, for example, look up A on the Resistor Chart,
where you will find the drawing of the actual mechanical size of the resistor at the head
of the list, and the eorresponding colors, which are Brown body color, Black end eolor,
and Green band color,

You will also note that the smallest resistors are indicated by single letters, the medium-
size resistors by two letters sueh as “BB”, und the large-size resistors by three letters such

* Furnished scparately with this book.
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s “CCC", On the two vitreons-conted resistors you will find the Part Numbers referred
to in the Step-by-Step Instructions.

L NOTE: Before soldering the eonnections for any Resistors, measure the leads eare-
fully, uod eut them off as short as possible, making sure that both the wires and the
Resistors nre free and elear of all other parts and terminals. NOTE: Be eareful not
Lo heat the Resistors excessively when soldering. Do not in any case, make the leads
less than Yein. long.  Shorter leads carry so much hest to the eondensers that the
termingls inside may eome unsoldered.  In some cases, the Resistor lends must be in-
sulated with short Jengths of varnished tubing, as called for in the Instruetions which
follow.

| Conneet Rosistor AAA from 6 on Socket A to 2 on Terminal Strip M.

[ ] Conneet Hesistor AAA from 3 on Socket A to 1 on Terminal Strip M.

[ ] Conneet Resistor ¢ from 4 on Socket A to Lug A,

| ] Conneet Resistor T from 1 on Terminal Strip M to 2 on Terminal Strip M,

) Conneet Resistor W from 1 on Terminal Strip AA to 8 on Soeket A,

[ ] Conneet Resistor M from 1 on Terminal Strip AA to 2 on Terminal Strip AA.

U1 Conneet Resistor K from 8 on Socket B to Lug B.

| Conneet Resistor D from 3 on Soeket B to 3 on Terminal Strip L

{1 Conneet Resistor M from 4 on Socket B to 2 on Terminal Strip AB.

{1 Conneet Resistor | from 1 on Terminal Strip AB to 2 on Terminal Strip AB.

] Conneet Resistor A from 6 on Soeket B to 1 on Terminal Strip L.

L1 Connect Resistor D from 1 on Terminal Strip 1 to 8 on Terminal Strip 1,

] Conneet Resistor K from 5 on Socket C to 2 on Terminal Strip B,

[ Conneet Resistor D from 2 on Terminal Strip B to 3 on Terminal Strip J.

| Connect Resistor B from 3 on Terminal Strip J to 4 on Socket C.

[} Conneet Resistor I from 6 on Socket C to 3 on Terminal Strip €.

[] Conneet Resistor D from 1 on Terminal Strip J to 2 on Terminal Strip J.

! Conneet Resistor J from 3 on Socket € to 2 on Terminal Strip J.

[ ] Connect Resistor M from 1 on Terminal Strip C to 2 on Terminal Strip C.

| Conneet Resistor M from 1 on Socket D to 4 on Socket D.

| Conneet Resistor K from 2 on Socket D to 1 on R.F. Choke A.

[ 1 Conneet Resistor AA from 6 on Socket D to 1 on Terminal Strip K.

] Conneet Resistor R from 8 on Socket D to 4 on Terminal Strip K.

[_] Connect Resistor O from 2 on Terminal Strip K to 3 on Terminal Strip K.

! Connect Resistor DD from 1 on Terminal Strip K to 4 on Terminal Strip K.

] Conneet Resistar A from 4 on Socket E 1o 1 on R.F. Choke A.

] Conneet Resistor L from 8 on Socket E to 2 on R.F. Choke B.

1 Conneet Resistor M from 5 on Socket F o 1 on Terminal Strip Y.

[} Mount R.F. Choke E (Part No. SA-157) on the underside of the chassis, using &
4-in, self-tapping serew,

([ Mount Resistor EEE (Part No. GR-95) on the side of the chassis, us shown in the
Drawing. Put o 215.in. 8-32 R.H. machine serew through the chassis, with a 34-in.
fibro washer on the serew. Then put the Resistor on the serew, another $4-in, fibre
washer, a lock washer, and then a 5-32 nut. Tighten the nut firmly, but do not foree it

[ ] Conneet 1 on R.F. Choke E to 2 on Terminal Strip P (red wire).
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CHAPTER FOUR

FIG. 55. FIVE SIIES OF
RESISTORS ARE USED IN
THE ANDREA RECEIVER,
AS SHOWN HERE. THE
THREE SMALLER SIZES
ARE COLOR-CODED, AS
INDICATED IN THE
DRAWINGS AND TABLES

ON PAGE 66, THESE
ARE NON-INDUCTIVE
TYPES OF SPECIAL DE-
SIGN, AND SUBSTITU-
TIONS MUST NOT BE
MADE UNDER ANY CIR-
CUMSTANCES, OR
TROUBLE WILL RESULT.

[ ] Conneet 1 (red dot) on R.F. Choke E to 1 on Filter Condenser D, (red wire). Keep this
wire in the bend of the chassis,

[7] Conneet Resistor AA from 1 on R.F. Choke E to 4 on Socket F.

[ ] Connect 1 on Resistor DDD (Part No. GR-94) to 2 on R.F. Choke D (bare tinned
wire),

[] Conneet 2 on Resistor DDD to 2 on R.F. Choke E (bare tinned wire).

[ ] Connect 1 on Resistor EEE to 1 on Filter Condenser D (bare tinned wire with var-
nished tubing).

[[] Conneot Resistor D from 2 on Resistor EEE to 1 on Terminal Strip Z.

(] Conneet 2 on Resistor EEE to 1 on Filter Condenser C (ved wire).

] Conneet Resistor AAA from 3 on Socket G to 1 on Terminal Strip L.

] Conneet Resistor Q from 4 on Socket G to 3 on the Horizontal Hold Control,

] Conneet 4 on Socket G to 1 on Terminal Strip C (bare tinned wire with varnished
tubing).

[] Connect Resistor M from 5 on Socket G to 1 on Terminal Strip C.

] Conneet Resistor CCC from 6 on Soeket (i to 3 on Terminal Strip L.

] Connect Resistor T from 1 on Terminal Strip L to 3 on Terminal Strip L.

] Conneet Resistor V from 6 on Terminal Strip E to 2 on the Horizontal Hold Control.

[} Conneet Resistor I from 2 on the Pieture Width Control to 3 on the Horizontal Hold
Control.

[ ] Connect Resistor I from 1 on the Picture Height Control to 2 on the Vertieal Hold
Control.

[ ) Conneet Resistor EE from 2 on Socket H to 8 on Socket H.

] Conneet Resistor M from 2 on Socket I to 3 on Terminal Strip H.

7] Conneet Resistor P from 6 on Socket T to 1 on Terminnl Strip H.

L] Conneet the Bins Cell from 3 on Terminal Strip H to 2 on Terminal Strip H. NOTE:
The end of the Bias Cell holder with the black dot must be eonnected to 3 on Ter-
minal Strip H. Also, make sure that the Bias Cell is put into the holder so that the
smaller end 15 adjacent to the blaek dot, If the Bias Cell is reversed, the reeeiver will
not operate properly. Do not heat the Bias Cell excessively when making the connee-
tions to Terminal Strip I1.

[J Mount Terminal Strip AC on the underside of the chassis, using a }4-in. self-tapping
serew, This is a 2-lug Terminal Strip with the mounting bracket on the end lug.

] Conneet 1 on Socket J to 2 on Terminal Strip AC (hare, tinned wire).

[] Conneet Resistor I from 4 on Socket J to 1 on Terminal Strip AC. NOTE: Keep the
leads short, and in a straight line.

[] Conneet Resistor F from 5 on Socket J to 2 on Terminal Strip AC.

(] Conneet Resistor CC from 6 on Socket J to 2 on Terminal Strip V.

[J Conneet Resistor O from 1 on Terminal Strip V to 2 on Terminal Strip V.
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FIG. 56 TOP, THE

BOTTOM, SHIELDED

SAFETY CAF AND LEAD, LEAD CONNECTING THE
TESTED AT 6,000 VOLTS, TONE CONTROL TO
FOR  THE MIGH.VOLT. SOCKET H. THESE PARTS
AGE  RECTIFIER  TUBE ARE CALLED FOR IN
NEXT BELOW, GRID CAP ASSEMBLY STAGES 1
AND  SHILLDED LEADS AND 3.

FOR THE 473G TuBES

L] Conneet Resistor H from 1 on Trimmer Condenser D to 2 on Trimmer Condenser D.
NOTE: Put this Resistor divectly on top of Trimmer Condenser D, and make the
leads ax whort as possible,

| | Conneet Resistor B from 1 on the Sound LF, Transformer to 2 on the Sound LF.
Transformer,

[ Conneet Resistor G from 3 on the Sound LF. Transformer to 1 on Terminal Strip T.

[) Conneet Resistor J from 3 on the Sound LF. Transformer to 2 on Terminal Strip T.

L) Conneet Resistor 1 from 2 on Termina) Strip T to 3 on Terminal Strip T,

| Conneet 1 on Terminal Strip T to 1 on Terminal Strip AC (hlack wire).

[] Connect Resistor U from 5 on Socket K to 1 on Terminal Strip U.

{_| Conneet Resistor E from 1 on Terminal Strip U to 2 on Terminal Strip U,

] Conneet Resistor F from 5 on Socket L to Lug E.

| Conneet Resistor O from 2 on Terminal Strip P to 3 on Terminal Strip P,

L] Conneet Resistor CC from 1 on Terminal Strip P to 3 on Terminal Strip P.

] Conneet Resistor I from 1 on Socket N to 1 on Terminal Strip N.

) Conneet Resistor M from 1 on Terminal Strip N to 4 on Terminal Strip D.

[1 Couneet Resistor I from 1 on Terminal Strip N to 1 on Terminal Strip 0.

] Conneet Resistor X from 1 on Terminal Strip N to 3 on Terminal Strip D.

] Connect Resistor BB from 5 on Terminal Strip O to 3 on Terminal Strip F.

] Conneet Resistor BB from 4 on Terminal Strip O to 3 on Terminal Strip F.

[} Connect Resistor BB from 3 on Terminal Strip O to 2 on Terminal Strip F.

[] Conneet 2 on Terminal Strip F to 2 on Terminal Strip 0 (H.V. yellow wire),

L] Conneet Resistor BB from 2 on Terminal Strip O to 1 on Terminal Strip F.

[[] Conneet Resistor BB from 1 on Terminal Strip O to 1 on Terminal Strip F.

[] Connect Resistor M from 1 on Terminal Strip D to 2 on the Horizontal Centering
Control.  NOTE: Slip picees of varnished tubing over the leads from this Resistor to
insulate them from the cover on the Pieture Width Control.

(1 Conneet Resistor X from 2 on Terminal Strip D to 2 on the Vertical Centering Con-
trol. NOTE: Slip pieces of varnished tubing over the leads from this Resistor.

L] Connect Resistor D from 1 on the Brightness Control to the soldering Iug at the cor-
ner of the steel base plate of the R.F. Unit.

[7] Connect Resistor ' from 2 on the Foeus Control to 1 on Terminal Strip W. NOTE:
Slip picces of varnished tubing over the leads from this Resistor.

(] Conneet Resistor O from 1 on Terminal Strip Q to 2 on Terminal Strip Q.
[ ] Conneet Resistor CC from 1 on Terminal Strip Q to 3 on Terminal Strip Q.
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FIG. 57. COMPARING THE ASSEMBLY STAGE DRAWINGS WITH THE VIEWS OF THE AS.

SEMBLED CHASSIS WILL CLARIFY THE SUCCESSIVE CONSTRUCTION STEPS. NOTE THE

HOLES IN THE SIDE OF THE CHASSIS, TOWARD THE FRONT, FOR ADJUSTING THE SQUND
SENSITIVITY CONDENSER AND TRIMMER A,

Conneet Resistor BBB from 2 on Terminal Strip Q to 2 (red dot) on the Oscillator
Coil of the R.F. Umt,
'rhl\ l'nlllllll‘h'- .\-*Q‘Xlli"}' -\'l;\l_jr \1-, ‘ I\H'“Hl'\\l‘ l‘vlul'o' IH"IG'IO'II]H;: lll\'(ho-)" |'!n"'k

ovey every step in the preceding instructions fo see that:
. each connection 15 eorrect
2. every soldered ,I.ﬂinl 1< ln-r'l'm'f

1

]

3. no lun-a- plm‘v~ ol wire or ‘ulnh_-r have ‘I""Il|wt] mto «'}m-ﬂl-

4. von have not made any error in the color-coding of the resistors op their sizes

-

the position of the biax eell is exaetly ns shown in the drawing

6. all the resistor leads are elear of other pavis and terminals

It 1s highl_\’ i!ll]ml‘!:lh!. at this poimnt, to mnspeet the work ;1!1'c-;tni} done with the vrentest
thoroughness beeause, as voy wet into the mounting of the condensers, in the pext Assem
bly Stage, it will be v.\d"""hn',:l_\ difficult to loente eyrors in the connections and 'nu:x“‘.

"'!dc'(wl iu”l:’\. H\' .‘l” means, }].l\t' SOOI & "]‘0‘ ']uuhlq- vhu'-'k Nourx \\'-'!'L

Do Not, Under Any Circumstonces, Connect The Set To The Light Socket!
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ASSEMBLY STAGE No. 5
Mounting and Wiring the By-pass Condensers

Assombly Stage No, 6 s concerned chiefly with the conneetions of the by-pass comlaueu
These nre i o varlety of sizes, determined by the eapacity and voltage ratings. You will
fnd the values stamped on each paper eondenser, and indieated by colored dots on the
molded miea condensers,  The only exceplion is the tiny, round eondenser with a white,
coramie covering, which is marked 10 MMF.
IMPORTANT : Ench by-pass condenser is marked by a black ring at one end, indieating
the lead attached to the onter foil. The econdensers in the drawing are marked eorre-
spondingly. Make sure that the banded end of each condenser is connected as shown in the
drawing.
NOTE: Many of the terminals to which you will solder the condenser leads have other
wires soldered to them already. Be ecareful, when you solder the condenser leads, that
you do not unsolder the other wires. Cut off the leads to make them as short as possible,
hut not less than 15 in. long, Put the following parts together, for nse in * Assembly Stage
No. O:

4—Molded miea condensers, green and green-black-brown (Part No. HC-102)

1—Molded miea condenser, blue and brown-red-green (Part No. HC-169)

2—Molded miea condensers, orange and brown-black-red (Part No, HC-137)

1—White, ceramic-covered condenser 10MMF (Part No, HC-283)

3—01 MFD.-200 V.D.C. (Part No. HC-9)

1056 MFD.-200 V.D.C. (Part No. HC-6)

1—006 MFD.-1000 V.D.C. (Part No. HC-54)

13006 MFD.-600 V.D.C. (Part No, HC-60)

1—25 MFD.-600 V.D.C. (Part No. HC-170)

G—1 MFD.-600 V.D.C. (Part No. HC-171)

1—.025 MFD.-600 V.D.C. (Part No. HC-172)

101 MFD.-600 V.D.C. (Part No. HC-173)

2-.001 MFD.-2500 V.D.C. (Part No. HC-174)

—.25 MFD.-100 V.D.C. (part No. HC-175)

2—,002 MFD.-600 V.D.C. (Part No. HC-176)

1—.01 MFD.-1600 V.D.C. (Part No. HC-177)

1—10-25 eleetrolytie (Part No. HC-79)

2—Terminal strips, extra-long with 2 lugs and mounting bracket at the center

(Part No. FM-618)

4—14-in, self-tapping serews

2—Soldering lugs

1-—Length of varnished tubing

L1 Conneet a1 MFD.-600 V.D.C. Condenser from Lug A to 3 on Terminal Strip I. Put
a pieee of varnished tnbing on the latter lead.

L] Conneet 0 25 MFD.-600 V.D.C. Condenser from 2 on Terminal Strip M to 2 on Ter-
minal Strip AA. Keep this Condenser elose to the chassis,

L] Conneet 0 006 MFD.-600 V.D.C. Condenser from the soldering lug on the mounting
bracket of Terminal Strip M to 2 on the Tone Control. Put a piece of varnished
tubing on the latter lead,

[} Conneet a 01 MFD.-600 V.D.C. Condenser from 3 on Socket B to 5 on Socket B,

(] Conneet s .1 MFD..600 V.D.C. Condenser from 6 on Socket B to 2 on Terminal Strip
Z. Put varnished tubing on both leads.

' Dingram furnished separately with this book.
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FIG. 55. LEFT, THE TINY
CERAMIC CONDENSER
OF 10 MMF. CENTER

COLORED DOTS, AS IN-
DICATED IN THE PARTS
LIST AND ON ASSEM-

AND RIGHT, TWO SIZES
OF MOLDED MICA CON-

DENSERS, CODED WITH

BLY STAGE DRAWING
NO. 5. WATCH CLOSELY
FOR THESE DOTS.

] Conneet & .1 MFD.-600 V.D.C. Condenser from 6 on Socket B to 1 on Terminal Strip
Z. Put a piece of varnished tubing on the lead to the Socket.

] Conneet a 025 MFD.-600 V.D.C. Condenser from 2 on Terminal Strip AB to 1 on
Terminal Strip Z.

1 Conneet a molded Mics Condenser from 4 on Socket B to 2 on Terminal Strip I This
Condenser hus green and green-black-brown dots.

] Connect a molded Miea Condenser from 3 on Socket C to 3 on Termingl Strip B.
This Condenser has orange and brown-black-red dots

[] Connect a molded Miea Condenser from 6 on Socket € o 2 on Terminal Strip B. This
Condenser has green and green-black-brown dots.

[7 Conneet a molded Miea Condenser from 6 on Socket € to 2 on Terminal Strip C.
This Condenser has orange and brown-hlack-red dots.

7 Conneet a 002 MFD.-600 V.D.C. Condenser from 1 on Terminal Strip B to 4 on Ter-
minal Strip K.

1 Connect a 002 MFD.-800 V.D.C. Condenser from 3 on Terminal Strip J to 3 on Ter-
minal Strip K. Put varnished tubing on both leads,

[7] Connect a 006 MFD.-600 V.D.C. Condenser from 2 on Terminal Strip J to 1 on Ter-
minal Strip C.

7] Conneet a .01 MFD.-200 V.D.C. Condenser from 4 on Socket D to 2 (black dot) on
R.F. Choke A. Put varpished tubing on both leads,

7 Conneet & molded Mica Condenser from § on Socket D to 3 on Terminal Strip K. This
Condenser has blue and hrown-red-green dots.

™ Connect the white, ceramie-covered 10 MMF. Condenser from 4 on Socket E to the
soldering Iug on the mounting hracket of R.F. Choke B.

] Conneet a .25 MFD.-100 V.D.C. Condenser from 4 on Socket ¥ to 1 (red dot) on R.F.
Choke A. This Condenser fits snugly against the R.F. Shield.

] Conneet & 25 MFD.-100 V.D.C. Condenser from 2 on Terminal Strip Y to 2 on Ter-
minal Strip X. NOTE: See that this Condenser is at least 24-in. from the ynderside of
the chassis,

] Mount Terminal Strip AD on the underside of the chassis, using a ¥4-in. self-tapping

serew. This i= a long Terminal Strip with lugs only at the ends, and a mounting
hracket at the eenter.

(] Mount Terminal Strip AE on the underside of the chassis, nsing a %4-in. self-tapping
serew, This is a long Terminal Strip with lugy only at the ends, and a mounting
hracket at the center,

[] Connect the braided leads of a 001 MFD.-2500 V... Condenser to 1 and 2 of Ter-
minal Strip AD.

"] Conneet the braided leads of a .001 MFD.-2500 V.D.C. Condenser to 1 and 2 of Ter-
minal Strip AE.
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FIG. 59, VARIOUS TYPES
AND SIZES OF BY-PASS

A BLACK BAND AT ONE

END WHICH MusT BE
CONNECTED IN AC-
CORDANCE WITH THE
POSITIONS INDICATED
IN THE DIAGRAM. DO
NOT OVERLOOK THIS,
AS IT IS IMPORTANT.

[ NOTE: Twist the two following leads together. Do not run them separately,

[ ] Conneet 1 on Terminal Strip AD to 1 on Terminal Strip D (ILV, green wire).

[ ] Conneet 1 on Terminal Strip AE to 4 on Terminal Strip D (H.V. green and white
wire).

[ ] Conneet 2 on Terminal Strip AD to 6 on Socket G (blue wire).

[ ] Conneet 2 on Terminal Strip AE to 3 on Socket G (blue wire).

[1 Connect a .1 MFD..600 V.D.C. Condenser from 6 on Socket D to 1 on Terminal Strip
Y. Put varnished tobing on both leads,

[ ] Conneet a .1 MFD.-600 V.D.C. Condenser from 2 on Terminal Strip K to 4 on Ter-
minal Strip E. Put a piece of varnished tubing over the latter lead.

(] Conneet a 006 MFD.-600 V.D.C. Condenser from 5 on Socket G to 1 on Terminal
Strip L.

| Fasten Lug H to the underside of the chassis, using a 4-in. self-tapping serew.

[ ] Conneet the 10-25 Condenser (Part No. HC-79) from 8 on Socket H to Lug H.
NOTE: This Condenser is marked -}~ at one end. The -+ lead must be connected to
the Socket. Put a piece of varnished tubing on the lead to the Soeket,

[ ] Conneet a 006 MFD.-1000 V.D.C. Condenser from 3 on Socket H to Lug H. Put a
piece of varnished tubing over the lead to the Socket.

[ ] Conneet & .1 MFD.-600 V.D.C. Condenser from 5 on Socket H to 6 on Soeket L.

[ ] Connect & .01 MFD.-200 V.D.C. Condenser from 5 on the Volume Control & Switch
to 2 on Terminal Strip T, Put varnished tubing on both leads. Keep this Condenser
close to the front of the chassis,

[ ] Connect 8 .01 MFD.-200 V.D.C. Condenser from 2 on Socket I to 4 on the Volume
Control & Switeh, Put varnished tubing on both leads.

[} Conneet & molded Miea Condenser from 4 on Socket J to 5 on LF. Transformer C.
This Condenser has green and green-black-brown dots. NOTE: See that this eondenser
is flat agninst the chassis.

L] Conneet & .006 MFD.-600 V.D.C. Condenser from 5 on Socket J to Lug ¥. NOTE:

Keep the leads as short as possible, and loeate the Condenser directly against the R.F.
Shield.

(] Conneet & .006 MFD.-600 V.D.C. Condenser from 6 on Socket J to the soldering lug on
the R.F. Shield. NOTE: Keep the leads as short as possible, and locate the Condenser
directly against the R.F. Shield.
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F1G. 60. UNDER SIDE OF THE CHASSIS, CORRESPONDING TO THE UPPER LEFT HAND QUARTER OF
YHE DRAWINGS. COMPARE THE WIRING AND THE POSITIONS OF THE PARTS WITH YOUR OWN AS-
SEMBLY AND WIRING. NOTE PARTICULARLY THE POSITION OF THE BIAS CELL,

Conneet a 006 MFD.-600 V.D.C. Condenser from 2 on Terminal Strip V' to the solder
ing lug on the mounting bracket of the Sound LF. Transformer. Put varnished tub-

mg on tnn’h lt-uolm
Fasten Lug 1 to the nnderside of the chassis, using a '4-n, seli-tapping serew,
Conneet 2 05 MFD.-200 V.D.C. Condenser from 1 on Terminal Strip AC to Lug L

; Conneot o molded Mica Condenser from J on the Sonnd 1.F. Transtformer to 3 on Ter-

minal Strip T, This Condenser has green and green-binek-brown dots,

Conneet & 006 MFD.-600 V.D.C, Condenser from 6 on Socket K to Lung C. Put
u picee of varnished tubing on the lend to the socket. NOTE: This Condenser must

go underneath the lead from 1 on LF. Transformer B to 8 on Socket K.

Conneet 8 006 MFD-600 V.D.C, Condenser from Lug € to 1 on Termmal Strip 1.

Put a piece of varnished tubing on the latter lead.

Conneet & 006 MFD.-600 V.D.C. Condenser from Lug F to 2 (red dot) on LF. Trans-

former C. Put a piece of varnished tubing on the latter lead

Conneet & 006 MFD.-600 V.D.C. Condenser from 5 on Socket L to Lug E. Put a piece

of varnished tubing on the lead to the Socket,
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FIG. 61. UPPER RIGHT MAND SECTION OF THE COMPLETED RECEIVER. SEE HOW THE CONDENSERS
ARE PLACED WITH RELATION TO THE SHIELD., THE LEADS FROM THE CONDENSERS AND RESISTORS
ARE SHORT, YET LONG ENOUGH TO PREVENT EXCESSIVE HEATING WNEN THEY ARE SOLDERED.

Conneet a 006 MFD.-600 V.D.C. Condenser from 6 on Socket L to 6 on Terminal
\"“i'- 1)

Connect o 006 MFD.-600 V.D.C. Condenser from 2 (red dot) on LF. Transformer B
to Lug E. Puat a piece of varnished tubing on the lead to the LF. Transformer.
Conneet a 006 MFD-600 V.D.C. Condenser from 2 (red dot) on LLF., Transformer A
to 3 on Filter Condenser G, Put a picoe of varnizshed tubing on the lead to the LF.

Transformer,

Conneet o 01 MFD.A1600 V.D.C. Condenser from 1 on Terminal Strip W to the solder-
g lug on the mounting bracket of Terminal Strip Q. Put varnished tubing on both
lesds, This Condenser must be put under Terminal Strips Q and W, as shown in the

Drawing

This completes Assembly Stuge No. 5. IMPORTANT: Before proceeding further, check

over every step in the preceding instruetions to see that:

1. the wiring 15 correet

2. every soldered joint is perfect
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3. the eapacity and voltage ratings of each condenser are correct

4. the polarity is right for the 10-25 condenser

5. the banded end of each condenser is conneeted as shown in the drawing
6. varnished tubing has been put on the leads where it is specified

Be sure to have someone else double-check your work, for this is your last opportunity to
enteh and correet any mistakes!

Do Not, Under Any Circumstances, Connect The Set To The Light Socket!

ASSEMBLY STAGE No. 6
Final construction steps, adjustments, and instructions

The following purts are required to complete the assembly of this Television Receiver:

1—Steel safety plate

2—15-in. front panel mounting studs
1—34-in. 6-32 F.H. machine serew

1—Steel bottom plate

2—13;-in. posts for holding tube mounting ¢lnmps
2—Picture tube elamps
18—14-in, self-tapping serews

2—Y,-in, thin, flat head 6-32 machine serews
1—6-32 nut

H—lock washers for above

4—8-32 nuis

4—Jock washers for above

2_5/16-in. 6-32 R.H. machine screws

2 Knurled thumb nuts

1—Glass window

1—Front panel

1—Soft rubber mask

4—14-in. blued wood screws

4-—34.in. fibre washers

1—Glass bull’s eye

1—Loudspeaker

2—1-in. 8-32 decorated-head machine serews
2—14 in. 6-32 oxide finish thin, flat head machine serews
2—Front panel supporting brackels 3
4—34-in. R.H. wood serews

5—Control knobs

1—Control knob with white dot

16—Vacuum tubes

2 Tube shields

1—Picture tube
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| ] Mount the steel Safety Plate at the rear, right hand corner of the chassis, nsing three
Vyoin, self-tapping serews through the side of the chussis. This plate covers the high-
voltage terminals under the chassis, and must be kept in place for YOUR PROTEC-
TION!

[ 1 Fasten o Yeon, stud at ench side of the front of the chassis. These are used to space
the front panel baek from the front of the chassis. Use two Y4-in. 6-32 machine serews
with thin, flat beads, and put o lock washer under the head of each serew,

U1 Put the A n, 632 P serew through the countersunk hole in the bottom plate. Fasten
it with a lock washer and nut.  This serew eloses the Safety Switeh when the bottom
plate s put in place.

FINAL INSPECTION: Experience with the mistakes of set huilders shows that the most
frequont errors are in the connections to the sockets. At this point, go over each socket,
and vompure the wiring with the five diagrams. You are very linble to find that you have
mde conneelions ta one of the unused contacts. Such an error will, of course, render the
sl inoperntive!

[ | Put the bottom plate on the chassis, fastening it with ten Y;-in. self-tapping serews.
NOTE: Do not put in the three screws at the front of the chassis at this time. Wait until
all the testing and ehecking are finished, because these three serews eannot be removed
without taking off the front panel.

{1 Fasten the two 135-in. posts on the Tube Mounting Bracket. These posts earry the
¢lamps which hold the Pieture Tube. Use two 5/16 in. 6-32 R.H. machine serews and
lock washers. The posts shonld he fastened to the middle holes on the top of the Tube
Mounting Bracket.

[ ] Put the lower Pieture Tube elump on the threaded studs of the posts, and fasten it with
an 8-32 nut and loek washer on each side.

[ 1 Put the upper Picture Tube elamp on the threaded studs of the posts, and fasten it on
vach side with a knurled thumb nnt.

[ ] Put the front panel flat on your workbench, front side down, and put the glass window
over the Pioture Tube opening.

["] Four holes are already spotted on the rear of the front panel for the serews to fasten
the soft rubber mask which frames the pictures and serves as a shoek-absorbing mount-
ing for the front of the Picture Tube. Put the mask in place over the glass, and fasten
it to the front panel with four 4-in. blue R.H. wood serews, with a 3-in. fibre washer
under the head of each serew.

"] Push the glass bull’'s eye for the Pilot Light into the hole at the bottom of the front
panel.

[ ] Fasten the Loudspeaker to the front panel, using two 1-in. decorated-head 8-32 machine
serews. Looking at the front panel from the rear, the Loudspeaker should be mounted
#o that the Output Transformer is in line with the lower left hand corner of the front
panel.

{1 Put 8-32 nuts and Joek washers on the two serews whiech hold the Loudspeaker in place,

[7] Fasten the front panel to the two studs on the front of the chassis, using two %4-in. 6-32
machine serews with copper-oxide finished, thin flat heads,

"] Fasten the two front panel supporting brackets to the chassis with 14-in. self-tapping
serews, and to the front panel with four 34-in. R.H. brass wood serews. NOTE: Be-
fore tightening the serews in the chassis, adjust the front panel so that it is perpendie-
ular. Then tighten the serews,
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FI1G. 62. LOWER LEFT HAND SECTION OF THE FINISHED CHASSIS. IF ANY POINT OF THE ASSEMBLY
INSTRUCTIONS IS NOT CLEAR, CHECK IT WITH THESE FOUR CLOSE-UP VIEWS, FIGS, 60, &1, 62,
AND 63. SEE HOW THE LARGE RESISTOR AND THE SAFETY SWITCH ARE MOUNTED AT THE LEFT.

l'll! the six knobs on the tront controls One knob has o white dot This knob belongs

on the Channel Selector Switeh, Tighten the set serews tirmly,

Insert the Speaker Plug in the Speaker Plue Socket on the chassis, See that the orange

nlu! on the \:ll'.|L_|'.' "lH'_’ coineides with t he orange dot on the \ln‘;\L\D'l l'il:«.’ Socket.

Insert the tubes in the Sockets. The number of each tube = stamped on each Socket.

The tube complement 18 also shown n Fig. 71

Put the two tube shields in place, and put on the tube eaps, making sure that the leads
are elear of the shields.

Put the large, insulated eap on the High Voltage Reetifier Tube

Mount the Pieture Tube by pressing it into the soft rubber mask at the front, and se
cure it at the rear with the elamps on the Pieture Tube mwounting bracket, See that
the tube is !.r.-“.n.] all the way to the front of the opening in the mask NOTE: The
kev on the center pin of the tube bas shonld be at the left, when yon are facing the

rear of the chassis,

l'll( the l'h'lll('l‘ ‘l‘llhl' Socket on the base of the l".!‘“llv' l‘llln'
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FIG. 63. DO NOT BE CONFUSED BY THE CLOSE GROUPING OF THE RESISTORS IN THE LOWER RIGHT
HAND SECTION OF THE CHASSIS. USE THE GREATEST CARE WHEN YOU SOLDER THE LEADS, SO THAT
THE RESISTORS WILL NOT BE DAMAGED BY EXCESSIVE HEAT FROM THE SOLDERING IRON.

A\DJUSTING THE SET: The final adjustments of your television receiver must be made
during hours when there i= a program on the air, Sinee the Teleceptor may introduce eom-
plications 1f it 15 not already oriented, it 18 advisable to take your set to the home ol a
{riend who has o set in operation already, so that you ean use his Teleceptor. Then you
will know that vou nre picking up adequate signals, free from ghosts,

If that is not practieal, vou mav be able to borrow a receiver 5o as to cheek vour own Tele-

coptor, That will eliminate one unknown quantity. Otherwise, you will have to do the
st Job you ean of erceting vour Telecoptor in accordance with the mformation given in
Chapter \ When vou et some kind of an image on vour set, von ean check the orenta-

ton of the Telecoptor, and make further adjustments on the set until, working back and

forth, you have the complete system at [-l'it't\' efficiency,

IMPORTANT Do not alter the adjustment of the plunger condensers on the R.F. Tuning
Unit or the Sound Sensitivity Varinble Condenser, nor make any change in the wiring
of this Unit. The controls have been set aecuratelv at the Andrea factory,

In ease the Sound Sensitivity Condenser has been turned, set the shaft so that exuetly one
half of the varinble plote is interleaved with the fixed plates, If any of the plunger con
densers hus been changed, it will be necessary to go through the R.F. alignment instrue

tions given in Chapter Vil
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CONNECT THE ANTENNA & GROUND: With your Teleceptor antenna installed in ae-
cordance with the instruetions which aceompany it, connect the twisted-pair lead-in to the
ALA terminals at the rear of the chassis. NOTE: Do not negleet the ground econneetion,
as this is highly important for television reception. The G terminal at the rear of the
chassis must be conneeted to a good ground, such as a radiator or water pipe. The eon-
nection should be made with an INSULATED wire, as short as possible.

BEFORE TURNING ON THE POWER: Before you plug in the line eord, make a final
cheek to see that all the tubes are in their proper places, that the picture tube is firmly in
place and that the socket is pushed on firmly, that the shields are in place, the grid eaps
pushed down tightly, and that the speaker plug is in its socket.

WARNING: When you switch on the eurrent, if the pilot light does not light immediately,
or if you hear a humming sound from the power transformer, turn off the set AT ONCE.
This would mean that something is probably wrong in the wiring of the filament eireuits,
THE RASSTER: When you switch on your set, there will probably be some kind of il-
lumination or rasster, on the sereen. If not, put the Contrast Control at about the center,
and turn up the Brightness Control until the screen is lighted. If there is no illumina-
tion, switch off the current, and check the picture tube socket, to see that it is pushed on
firmly. If there is still no “rasster” on the tube, refer to the Trouble Shooting Chart in
Chapter VIL

KEEP BRIGHTNESS DOWN: The life of the picture tube is determined by the fluo-
rescent sereen. The filament and the econtrol elements will last several thousand hours.
However, you can burn the screen very quickly by running the tube at exeessive bright-
ness,

SQUARING THE TUBE: The horizontal lines of the rasster must be parallel with the
top and bottom of the rubber mask. You will probably have to turn it one way or the other.
When you do this, switeh off the eurrent, loosen the rear tube clamp, and turn the tube by
grasping it at the front.

Be sure to turn off the current first! If you touch the glass part of the tube and any part
of the chassis while the current is on, you will get a statie shock through the glass. It will
not shoek you severely, but it will startle you, and make you Jjerk your hand baek.

RETURN TRACES: At times when there is no program, you will see white, slanting lines
on the rasster, This is perfectly normal, for they are retrace lines which are blanked out
when the transmitter impulses are being received. Also, when no signals are being re-
ceived, the vertical edges of the russter form lines which waver slightly, but they heecome
straight and steady as soon as reception starts.

CENTERING & SIZE CONTROLS: The rasster will not be centered when you first turn
on the set. Accordingly, you must adjust the horizontal eentering control, at the rear on
the extreme right as you face the front of the set, and the adjacent vertical eentering con-
trol. Next adjust the picture height eontrol, at the extreme loft, and the picture width
control, third from the left, until the rasster is just inside the rubber mask.

HOLD CONTROLS: With a program on the air, you will see some kind of activity on the
sereen, even though it is not elear reception. Pictures may seem to be moving rapidly up
or down on the screen, or you may see two or three pictures above cach other. That re-
quires adjustment of the vertical hold control, the second in from the left at the rear, as
you face the front of the set.

Turn the control all the way in one direction. Then bring it back. The picture will move
rapidly on the sereen, slow down, break up, and move quickly again. As you continue to
turn the eontrol, however, you will reack a point where vou will see a single picture mov-
ing slower and slower until it stops. Turning the control further will make the pieture
move again, but in the opposite direction.
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Adjust the vertieal hold control further until the picture is moving UPWARD slowly. Then
turn the eontrol just until the picture snaps into place. Do not get the final adjustment
of the vertieal bold control while the pieture is moving downward!

1f you ennnot seem to hold the picture vertieally, or if it seems to slip out of adjustment,
inerense the contrast control. This is actually the sensitivity eontrol of the set. With too
Iittle signsl, you will not get enough synchronizing impulse from the transmitter to hold
the pleture. In eass yon have the contrast control at maximum—all the way elockwise—
andd you emnnot hold the picture, your antenna is not picking up sufficient signal, as
explained in Chapter V,

KRECHECKING THE CONTROLS: There is a degree of interrelation between the pieture
holght and vertieal hold controls, and between the picture width and horizontal hold con-
trols.  Consequently, after the preliminary adjustments, you should go over them again.
Ba sure that the picture is just inside—not ontside—the opening in the mask. Get your
finul setting of the vertical hold when the contrast control is turned almost to the point
whore the pictures start to slip up from Juck of adequate signal.

SHARPENING THE PICTURE: For elearest pictures, keep the brightness down, and
tprn up the contrast until you have normal contrast between the light and dark parts of the
pieture.  Then adjust the foens control for maximum sharpness. This eontrol regulates the
pize of the dot which forms the picture lines.

TRIMMER ADJUSTMENTS: At this point, you may have pietures without sound, due
to the fact that the trimmer condensers have not been adjusted. Keep the volume control
tarned down while you adjust the trimmers, so as to get the most accurate settings,
There are five Trimmer Condensers on the ehassis, four on the top and one on the right
side, looking at the set from the front. In addition, there is a Sound Sensitivity Control,
mounted on the R.F. Unit, at the right. These are shown in the accompanying illustration.
At this point, Trimmers A, D, and E should be adjusted as follows:

Trimmer A—%; turn less than hand tight

Trimmer D—% turn less than hand tight

Trimmer E—35 turn less than hand tight
First, turn the Trimmer adjusting serew all the way in, holding the serewdriver lightly
botween two fingers. This is called “hand tight.” Do not grip the serewdriver, nor foree
the serew. Then, turn the serew back the amount speeified above.
Trimmers A and E are used to prevent interference on one channel from transmission of
the other channel. Trimmers B and C are sound channel trimmers. Trimmer D is a sound
channel trimmer and ulso serves to keep the sound out of the picture.

FINAL TRIMMER ADJUSTMENTS: Adjust the B and C Trimmers until the loudest
audio volume is obtained. If necessary, in order to get sccurate adjustments, reduce the
Volume Control again. It may help to readjust Trimmer D.

Your receiver should be adjnsted and synchronized when these steps have been completed.
Examine the picture for small, dark, horizontal bands. If such bands are visible, readjust
Trimmer D, If this does not eliminate them, readjust Trimmers A and E,

SOUND SENSITIVITY CONTROL: When the set has been in use for some time, it may
be ndvisable to check the Sound Sensitivity adjustment, marked SS on the illustration.
Using o serewdriver, turn the condenser very slowly, tuning for the loudest andio signals,
If the adjustment of the Sound Sensitivity Control affects the images, adjust the Sound
Sensitivity for best image reception, and then readjust the Trimmers B and € for loudest
audio volume.

REVERSE THE LINE PLUG: In some instances, an improvement in reception is ob-
tanined by reversing the line plug. Try this, to see if reversing the line plug in your home
makes any difference in the elarity of the images received,



FIG. 64. E L. BRAGDON, RADIO EDITOR OF THE NEW YORK SUN, ERECTED THIS ANDREA TELECEPTOR ON THE ROOI
OF THE SUN BUILDING. HIS SATURDAY RADIO SECTION CONTAINS THE MOST COMPLETE REPORT OF TELEVISION
ACTIVITIES AND PROGRESS OF ANY NEWSPAPER PUBLISHED IN THE U. S

CHAPTER FIVE

How to Erect and Adjust a Television Antenna of Maximum Efficiency
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being oriented.  1f added signal pick-up is
required, the most effective method is 1o in-
erease the height of the di-pole,

Line-of-Sight Reception: Thearvtieally,
the television antenna must be mounted at o
point  where the transmitting antenna is

will be able to work out an arrangement that
will give you snfficient signal strength.

The Teleceptor: The Andrea Teloeoptor,
illustrated in Fig. 65 is an improved type’ of
commercial di-pole. It has heen adopted
generally for nse with all makes of television

FIG. 65, DETAILED VIEW OF THE ANDREA TELECEPTOR AND MAST. THE

HORIZONTAL ARMS PREVENT THE RODS FROM WHIPPING AROUND IN THE

WIND. THE MAST IS IN TWO JOINTED SECTIONS, SO THAT THE LOWER PART

CAN BE FASTENED DOWN, AND THE UPPER PART TURNED UNTIL THE BEST
POSITION IS FOUND,

within line of sight. In practice, bowever,
this is not necessary. Right in New York
City, there are installations where the an-
tenna i in the “shadow” of a taller bnilding
vol adequate pick-up is obtained. This may,
of course, e due to the reflection of waves
from another building. The important thing
is that reception is possible,

Where the receiving antenng is behind o
hill, reception may be poor right at the foot
of the hill, but u mile farther from the trans-
mitter, the signals will probably be strong
ngain.

Sinee ultra-frequency waves do not follow
the line-of-sight rules exaetly, performance
can be determined only by actual experience,
In all probability, if you are within 40 1o 50
miles of the New York stations, or if you are
similarly loeated with reference to another
station of comparable height and power, you

receivers beeanse of its high efficiency, and
the ease with which it can be crected and
adjusted.

In fact, stores, hotels, apartment houses,
and suburban homes in the areas around
New York, Philadelphia and Los Angeles
are beginning to sprout a erop of Telecep-
tors as if they had been sowed by the tele-
vision waves, On the roof of one New York
department store, there are six Teleceptors,
used for demonstrating different sets in their
television display.

The Teleceptor is mounted on an S-ft
mast, jointed at the widdle so that the lower
seetion can be secured fiemly, while the up-
per section can be rotated. A heavy wooden
block earries a waterproof poreelnin unit,
with bushings into whiel the di-pole rods are

* Patent claims have been filed on specinl
features.
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thrended. The bloek also supporis two
wooden arms fitted with poreelain stand-off
insulators to steady the rods.

Experience with aectual reception shows
that, in a strong wind, the rods may whip
around enongh to eause detuning which
shows up in the pictures. This construetion,
without adding objectionable weight or wind
resistance, keeps the rods steady under all
eonditions,

The construetion of the ecoupling unit
takes the strain off the lead-in eable, and pro-
teets tho conneetions against corrosion. The
cable is w 100-0hm twisted pair, covered with
solid yubber, 75 ft. of cable are supplied
with the Teleceptor, and additional 75-ft.
coils are available if needed.

Glazed poreelain insulation for the di-pole
rods is preferable to plain wooden supports.
While wood i= satistactory for temporary
constrnetion, earbon soot deposits are re-
tained by the wood, and layers are sonked in
by the rain and baked by the sun until Jow-
resistance paths are ereated which impair
reception.
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FIG. 67 WHEN THE DIRECT SIGNAL IS CUT OFF,
REFLECTED WAVES MAY PROVIDE AN ADEQUATE
SIGNAL TO THE TELECEPTOR.

All wooden parts of the Teleceptor are
weatherproofed by erecsofe, so that, onee set
up, it will withstand all elimatie changes in-
definitely.

Length of the Rods: The Teleceptor rods
are cut to the correet length for reception on
44 to 50 and 50 to 56 me. However, if you
are going to receive other bands, it is neees-
sary to eut off the rods, Instructions sup-
plied with the Teleeeptor give the lengths
for different channels, and combination of
channels.  Also, the rods are scored for eut-
ting at the varions lengths listed.

o

FIG. 66. ABOVE, A PLAIN DI-POLE, '3 WAVE-
LENGTH LONG. BELOW, A DI-POLE WITH A RE-
FLECTOR, SPACED '4 WAVELENGTH TO THE REAR.

Mounting the Teleceptor: Iluight i the
vital {aetor of television sntenna efficieney.
The pick-up is only at the horizontal por-
tion. Inereasing the height of the Telecep-
tor not only inereases the signal pick-up. Tt
alsu removes the antenna from the souree of
automobile interference, if such interference
is present, Consequently, raising the an-
tenna serves two useful purposes.

The construction of the Teleecptor has
been made extremely light so that the mast
can be mounted easily, with a minimum of
support. If you find it necessary to use guy
wires, break them up every 2 ft. with in-
sulutors.

A standpipe on the roof generally offers
the most econvenient support, Two straps
are furnished for this type of mounting.
There are also clamps which ean be seeured
to a chimney or a brick wall. Your own in-
genuity will suggest ways to meel any un-
usual eiremmstances,

If your receiver is to be installed in a low
building adjacent to one that is higher, try
to put your antenna on the taller building.
If you cannot do this, you may find it neces-
sary to put up a pole, fastening the Tele-
ceptor mast at the top.

Lead-in: The lend-in must be run to the set
as directly as possible. Do not try to get
reception with a coil of extra lead-in at the
set. Cut if off. If yon need to piece the
lead, you must nse exactly the same kind of
eable throughout the entire length. This ap-
plies not only to the Teleeeptor, but to any
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typo of antenns. Do not nse different Kinds
of eablo in your Jead.

Orvientation: With your antenna set up,
you must swing or orient the horizontal rods
until you got an adequate signal with mini-
v interforenco and ghosts, The line of
maximum piek-up is at right angles to the
di-pole mods.  Pick-up is zero at the ends of
the ruls, Consequently, if vou have a par-
teular souree of interference, as shown in
Fig. 69, you may get the best results by
pointing the rods at the interference source,
wven though the rods are not at exaetly right
angles to the line of reception,

Agnin, you may see reflections or ghosts, in
your picture. These are caused by the re-
woption of reflected waves. This is illus-
teated in Fig, 05, The first image is set up
by the direct wave from the transmitter. The
roflected wave, travelling a longer path, is
delayed by only a fraction of & miero-second,
yot that slight difference in time is sofficient
to make n second image, slightly offset from
the first,

Reflections ean be eliminated by orienting
the rods. This is a ecut and try process,
turning the mast and cheeking the resulting
reception,

To facilitate this work, servicemen gener-
ally work in pairs, and provide themselves
with intercommunieating telephones, so that
the man at the set ean instruet the man at
the antenna, While this is not ahsolutely
nocessary, it saves a great deal of time.

Insufficient Pick-up: If your receiver
does not hold its vertical synchronization,
that is, if the pietures slip up cither steadily
or a frame st a time, the fault lies in the
lack of adequate signal pick-up.

If you are troubled with static interfer-
ence, amd you have to put the eontrast con-
trol nt maximum to get any picture at all,
your antenna is not picking up enongh sig-
ual.

Agnin, if your pictures are grey and in-
distinet even though you put the contrast
control at maximum, the fault lies in your
antennan,

There nre two wauys to inerease the signal
delivered to your receiver. One is to in-

crease the pick-up by inereasing the height
at the di-pole. The other, in eases where the
lead-in is over 75 ft. is to reduce the resist-
ance of the lead by replacing the twisted pair
with coaxial eable.

When signals are weak, your set may be

getting enough to form a picture, but the
synchronizing jmpulses may not be strong
enough to hold the pieture. Thus it will
drift, no matter how earefully you adjnst the

e

FIG. 65, GHOSTS OR DOUBLE IMAGES ARE CAUSED
BY THE DELAYED RECEPTION OF REFLECTED
SIGNALS.

vertical hold eontrol, or the picture will slip
a frame each time there is a slight statie im-
pulse. In fact, under such conditions, you
may be able to make the picture slip by
striking the cabinet with your hand.

Under these eircumstances, the set is not
at fault. The trouble is simply that it is not
being fed enough signal from the antenna.

Natural static has practically no effeet
upon ultra-frequency reception. Both sight
and sound come through, for example during
thunder storms without interference from the
lightning. The most common source of in-
terference is from automobile ignition, In
time, it is reasonable to expeet that all ears
and trucks will bave noise-suppressors as
standard equipment. This may be required
by law in the near future, for the noise-sup-
pressors used on cars fitted for radio broad-
cast reception do not cause television inter-
ference. Meanwhile, since cars operate on
the streets, the simple way to eut down igni-
tion noises is to move the di-pole away from
the source of interference by inervasing its
height. This, of course, not only reduces
the interference but increases the signal
strength,

If in addition to getting interference, you
have weak signals, this is doubly serious.
Just us you inerease the background noise of
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# broadeast receiver when yon turn up the
volume to maximnm, so you increase the in-
terference and its effeet on the picture pro-
duced by a television receiver when you turn
the contrast eontrol to maximum.

Faint, grey pictures are the result of faint
signals, The faet that they may not slip
simply means that yon are in a good loca-
tion, free from interference.

et
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FIG. 69. AT A SLIGHT LOSS OF SIGNAL STRENGTH,
INTERFERENCE MAY BE CUT DOWN BY POINTING
THE TELECEPTOR AT THE SOURCE.

In this connection, it should be pointed out
that automobile ignition or other impulses
may interfere with the pieture even though
they are not strong enongh to be heard in the
loudspenker.  On the other hand, you may
have serious interference on hroadeast reeep-
tion which will not affect ultra-frequency
television at all!

A Simple Check: Because television re-
ception involves =0 many new factors, the
publie and even dealers and servicemen do
not understand it thoroughly. Therefore, it is
nutural to blame the receiver for any kind of
failure to produce satisfactory pietures.

The writer's experience with several hun-
dred television installations shows that more
than 505 of reports * of “failure to operate”
when the sets were first installed were not
the result of failure in the receiver itself,
but were due to mistakes in erecting and
adjusting the antenun.  These ranged from
short-cirenit= in wmnsulated lead-in joints
and lack of eare in orienting the di-pole to
enses of insufficient height.

Consequently, sinee the reason for un-
satisfactory performance must lie in the set

10f the romnining reports, slightly more
than half were due to failure to adjust the pie-
ture size and hold eontrols, The balanee were
due to defective tubes, Not one euse of yetunl
defeet in the reeeiver wis found.

or the antenna, if you do not get proper
reception, the simplest cheek is to try your
recciver at some other installation where
good results are being obtaimed.  Your radio
dealer should be able to let you make such a
cheek at his store, or you may prefer to take
your set to the home of a friend.

Then, if something is wrong with the ad-
justments on the set, or with the tubes, you
enn loealize the trouble,

On the other hand, if your set gives per-
feet reception, you will know that you must
make adjustments or changes in your own
antenna.

Increasing the Height: The advantages
in inereasing the signal strength and redue-
ing interforence by raising yonr Teleeeptor
have been deseribed already in this Chapter.
To give you one of many examples of im-
provement obtained in this manner: An in-
stallation was made on Halsey Street, in
Newark, N. J. This street is in “antomobile
row,” so that sertons ignition interference
was expected. When the Teleceptor was
mounted on a Jstory building, with the lead
dropping straight down to the recviver, there
was o moderately good picture signal, but
the interference was very bad indeed.

In faet, the images were torn by the con-
stant stream of automobile traffie and, de-
spite the strength of the picture signals, the
interference was sufficient at times to hlanket
the synchronizing impulses, so that the pie-
ture slipped annoyingly.

Accordingly, the Teleceptor mast was
raised to the top of a 20-ft. mast. This not
only took the di-pole ont of the strong fleld
of the ignition interference, thereby reducing
that trouble, but it inereased the picture sig-
nul so that the contrast control could be eut
down, and the amplification of the interfer-
ence redueed substantially,

As a resalt, what had been very poor re-
ception was made entively satisfactory, just
by raising the Teleceptor 20 ft.!

When to Use Coaxial Cable: A= a rule,
the loss from inereasing the length of the
twistod pair lead-in is more than offset by
the inerease in siganl pick-up when the lead
drops straight down to the st. However, if
the Teleceptor is not directly above the re-
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CHAPTER SIX

Important notes on the installation of television receivers
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shine on the tube from the windows, and at
night from the floor lamps.

The second Inyout is muoch improved. A
minimam amount of light is direoted at the
set from the windows, and the floor lamps
eannot shine on the front of the receiver.
If the eurtains are pulled down over the win-
dows, good reception will be possible during
the day. Stll further improvement ean be
attwined by shading the set with a folding
sernen,

How Dark Must the Room Be?: There
are two simple cheeks for the permissible
amount of light.  First: Black-and-white
pieture tubes  generally appear blue-and-
white if there is too mueh illumination in the
roomt, When the room is durk enough, the
pietures will be actually black-and-white, and
will appear in the maximum sharpness of
detail.

Second : Adjust the set for the elearest
pietures you ean get. Then darken the room
still further. 1If, npon reducing the bright-
ness control, the piectures show up more
elearly, the room was too light in the first
place.

Perhaps the instructions for using the ¢on-
trols should have eome before these notes
about loeating the set. However, no amount
of expert manipulation ean get good results
from a set if it is not placed eorreetly in the
room where it is to be used!

Adjusting Contrast & Brightness: The
use of these controls has been deseribed
briefly, but this subjeet requires a little elab-
oration. When you reduce the contrast, the
picture fades out. Consequently, the tend-
ency is o inerease the contrast, making the
pieture brighter, and the eutting it down by
reducing the brightness. The usual result of
this is to get too much contrast, That is, the
picture is all black and white, without the
shades of grey needed to give naturainess,
Here is the proper procedure for using the
contrast and brightness controls: Before you
turn the set on (and also before you turn
the set off) put the brightness eontrol at
zero,  Switch the set on, allow sbout thirty
seconds for the tubes to reach their operating
temperature, and turn up the contrast just a
little. Inecrease the brightness until the

sereen begins to light up.

Now, inerease the contrast until yon ean
see n picture. Probably, the picture will be
slipping up, due to the insafficient signal
strength., Turn the contrast up until the
pieture locks in frame.

Do not turn the econtrast control any
farther beyond that point than is necessary.
Reudjust the brightness, and then the eon-
trast, until you have natural shades of grey
in the picture, but get your pictures with
the CONTRAST CONTROL AS LOW AS
POSSIBLE.

This serves two purposes.  First: This will
keep down interference from ignition. See-
ond: It will aveid over-contrast in the pie-
tures, evidenced by extreme blacks and
whites.

Correct Use of Focus Control: The fo-
ens eontrol regulates the size of the dot of
light which makes the lines of the picture.
When it is adjusted eorreetly, the dot is ex-
actly large enongh =0 that one line just
touches the next line. Sinee the foeus, ie.,
the size of the dot of light, is affected by a
change of the eontrast or brightness eontrols,
it muy be necessary to reset the foens con-
trol if ecither of the other two is changed.

Correct Picture Size: Be careful not to
muke the piecture larger than the opening of
the mask in front of the picture tube. The
opening of the mask on any television re-
ceiver is made just the size to which the pie-
ture should be adjusted. If yon make the
pieture larger, yon will introduce distortion.
Onee in a while, turn the vertical and hori-
zontal centering eontrols shightly during tele-
vision reception, to see that the edges of the
picture are not outside the opening of the
mask. These controls are at the rear of the
chassis. This should he done during actual
reception, for the rasster, seen when there is
no station on the air, is somewhat larger than
the actunl picture size. Controls for adjust-
ing the picture beight and width are at the
rear of the chassis,

60 Cycles Only: Fortunately, there are
very few places in the U.S.A. where 50-cyele
or 25.evle current is used, because standard
television receivers, designed for operation in
this ecountry, will only work on 60 eycles.
The Andrea receiver deseribed in this volume
operates on 60-cyeles, 110 to 130 volts,



FIG. T TYOP OF THE CHASSIS, SHOWING THE TUBE LAYOUT, AND THE LOCATION OF THE
VARIOUS ADJUSTMENTS

CHAPTER SEVEN

Service Notes and Trouble-Shooting Charts for the Andrea models
1-F-5 and KT-E-5 sight-and-sound receivers
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parts break down in sound equipment, it is
sy o replaee whatever has gone wrong.
When severnl thousand volts get loose, how-
over, expensive damage may result.  Finally,
ehenp materials and inferior designs are not
suitable for ulten Crequency television  eir-
enits,

Thus, the superior materinls and construe-
tion necessary for television equipment elim-
inate the souree of many failures common to
the average sound recciver. There is a suf-
finient background of experience already to
indiente that serviee work on the Andrea
1-F5 and the KT-E-5 models is almost en-
tirely & matter of tube failures. The most
inportant part of serviee instruetions for the
1F8 and the corresponding KT-E-5 kit is
the table of tube-failure symptoms.

Instructions for adjusting the trimmers
und soumd traps, and for setting the tubular
vondensers are given here, although it is not
unnsual to find that they need readjustment.
The video LF, transformers are so designed
and matehed that no provision for further
alignment is needed, nor is provided.

High-Voltage Hazard Eliminated:
From the foregoing, yon ean see that there
is no high-voltage hazard involved in 959
of the television service work., The 5% to be
done by the jobber's service department may
require special tests to be made with the eur-
rent on, but the zerviceman who makes the
conventional tests for which he is equipped
does not need to tuke any risk whatever. He
enn do his work without removing the bottom
plate.
Checking Tube Failures: 11 you have de-
termined that the fault les in the set and
not in the autenna, the first source of trouble
1o examine is the tubes. Consequently, a set
of tested tubes must be at hand for television
service work. Different tubes display quite
definite symptoms of failure. With the Chart
provided here, it is easy to loeate the defec-
tive tube quickly. Fig. 71 shows the posi-
tions and funetions of the various types,
Having determined the symptom, ehange
the fanlty tube indieated in the Chart, If
that does not remedy the condition, see if
there is another tube which, if faulty, shows
the same or somewhat similar symptom.

There are several eases of duplication, so
that you may have to try replacing a second
or third tube before the failure is loeated
and eorrected.

Adjusting Sound LF. Trimmers: Fol-
lowing are the steps in whieh the sonnd LF.
trimmers shonld be wdjusted :

1. Remove the 579 or 2Y2 high-voltage rec-
tifier tube us 0 measure of safety.

2. Conneet a signal generator to pin 4 of
the 1852 modulator tube, Set the gencrator
accnrately at 8.25 me.

3. Put a rectifier-type meter neross the
voice coil of the loudspeaker. Tt is prefer-
uble 10 use n meter having 2,000 ohms per
volt.

4. Adjust trimmers B, C and D for maxi-
muw output, as indieated by the meter, Af-
ter the inmitial adjustments, go over them
enrvefully a second time.

Adjusting Sound-Trap Trimmers: The
sonnd-trap trimmers arve provided to keep
the audio signals out of the video eiveuits.
These trimmers should be adjusted as fol-
lows:

1. Remove the socket from the base of the
picture tube. Conneet a rectifier-type meter
from 10 on the picture tube socket to the
ground, through a .5 mfd., 600-V. paper
condenser,

2, Conneet a signal generator to pin 4 of
the 1852 modulator tube. Set the generator
necurately at 14.25 me,

3. Adjust the signal generator for maxi-
mum deflection on the meter.

4. Adjust trimmers A and E for minimum
deflection of the output meter,

Note: The signal generator frequency must
be aceurate.  Otherwise, this adjustment may
be ecarried out on a frequency within the
pass-band of the wideo LF. resulting in
andio interference in the pieture,

Adjusting Sound Sensitivity: The nor-
mal position for the sound sensitivity eon-
denser is when the variable plate is half-way
interleaved with the fixed plates. To adjust
this condenser, turn the shaft very slowly
until the maximum andio signals are ob-
tained. If the adjustment of this condenser
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Other Foilures: I, aftor chaoking the fubes, reooption of pietires or sl i not satisfae.
tory, go through the Bight and Sound Chart.  Tnateuetions for teimmer adjustinents and

NYMIMTOM
Pioture will aot habd vurtieal syno

|

e

Adjust vorthenl hold control, Do this with contrast control
us low as possible,

Insufietont Signal: Antonna must be oriented, moved to
more favorable loeation, or ralsed in height. Ratio of
wignal to noiso may bo too low. Incrense height of antonna,
If lead ix over 100 ft. long, coaxial cable may be required.
Note: May bo due to losses introduced by antenna leads to
other television reccivers. Remove such leads.

[nterference: Ratio of signal to noise may be too low, Seo
Insufficient Signal notes ahove,

|

Adjust horizontal hold control,
Tnterference: Ignition interfercnce may cause tearing in all
or part of the picturc area. See Insufficient Signal notes
above.

Pieture shows horizontal distortion

=

Adjust horizontal hold control.
Tnterforence: See Insuflicient Sigonal notes above.

Pieture is broken by angular pattern

Pieture has white retrace lines

Interforence: See Insufficient Signal notes above,

Brightness eontrol too high, contrast control too low.

Tnsufficient signal: If contrast control is at maximum see
Iusufficient Signal notes above.

Transmitter adjustment is not correct.

Picture is distorted by sound

Adjust trimmers A and E for minimum signal at 14.25 me.

Pietures without sound

Adjust trimmers B, 0, and D for maximum andio output ut
8.25 me., and cheek adjustment of Sound Sensitivity trim.
mer nt the side of the chassis,

Pietures and sound weak

As u Inst resort, after you have checked everything else,
realign R.F, plunger condensers.

affects the pictures, adjust the condenser un-
til there is no interference with the picture.
Then readjust trimmers B and C, and finally
readjust the sound sensitivity condenser.

Adjusting R.F. Alignment: Since the
R.F. unit of the Andrea 1-F-5 receiver and
KT-E-5 kit are aligned with great preecision
at the factory, and beeause the designs of the
parts have been found exceedingly stable
under all operating eonditions, it 35 most un-
likely that realignment will be necessary.
However, in case the adjustments are

changed for any reason, realignment should

be ecarried out in the following manner:

Note: These instruetions apply to television
channels 1 and 2. If your set is equipped

for receiving other channels, follow the spe-
cial data supplied by the Andrea factory.
Keep the bottom plate on the chassis during
the R.F. alignment.

1. Beeanse of the design of the RF. unit,
Band 2 must be aligned first, and Band 1
afterward. Incorrect settings will be ob-
tained if Band 1 is aligned first.

2. Make sure that the sound LF. trimmers
have been adjusted to 8.25 me. Otherwise,
the R.F. alignment will not be accurate.

3. Connect a signal generator to terminals
ALA of the receiver. Set the generator ae-
curately at 55.75 me. (55,750 ke.). i

4. Put the band switch on channel 2.

5. Connect o reetifier-type meter across
the vuice coil of the londspenker,
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6. Loosen the locknut on Oseillator Con-
denser 2, so that the plunger moves freely.
It is a great help to have a tool with a side
pin to hook into the hole in the plunger.

7. Adjust the plunger for maximum out-
put. Tighten the locknat part way.

8. When the locknut is nearly tight, re-
adjnst the plunger. Then tighten the locknnt
firmly.

9. Connect the rectifier-type meter from 10
on the pieture tube socket to the ground,
through o .5 mfd, 600-V. paper condenser,

10. Adjust the signal generator to 52.5
me. (52,500 ke.).

11. Turn the chassis on its side, and slip a
Spintite wrench through the hole in the bot-
tom of the chassis, and put it over the tn-
bular bottom end of Grid Condenser 2. This
is to detune it <lightly.

12, Loosen the locknut on Antenna Con-
denser 2, and adjust the plunger for maxi-
mum pictore output, as indicated by the

meter. Then tighten the locknut part way,
readjust the plunger, and tighten the locknut
firmly.

13. Remove the Spintite from Grid Con-
denser 2, and put it on Antenna Condenser 2,

14. Lovsen the lockout on Grid Condenser
2, and adjust the plunger for maximum pie-
ture output, as indicated by the meter, Then
tighten the locknut part wuy, readjust the
plunger, and tighten the locknut firmly,

15, To align Band 1, ecarry out the pre-
ceding steps to 14 using 49.75 me, for the
signal generator (step 3), put the band
switeh on Channel 1 (step 4), and adjust
Oseillator Condenser 1 (step 6).

16. Uso 46.5 me, for the signal generator
(step 10) and nse Grid Condenser 1 and
Antenna  Condenser 1 in the subsequent
steps.

This completes the realignment of Bawds
1 and 2,



CHAPTER EIGHT
Dictionary of Television Terms

ACCELERATING VOLTAGE.  %oe Valtugo, v
eolerating,

AMPLIFIER, CONTROL.  Awmphitler nprntod
from the wutput of the shading pawel, ot
whivh the mel voltinge lovnl In wet, the
podental voltage dovel holng the level sor
remponding 1o blaek,

AMPLIFIER, SHADING. oo Panel, Bhading.

AMPLIFIER, VIDEO LINE  Awplifior, opernted
from the eontrol panel, in which the com.
ploted telovislon signal impulses nre amplic
fled wuMeiontly to bo conducted by conxinl
eble o the radio transmitter,

AMPLIFIER, VIDEO PRE-. Wide band ampli-
fler which amplifies the enmern tube signal
voltuge suMeciontly for transmission to the
maonitor booth,

AMPLITUDE, MAXIMUM. - The maximum nm-
plitude of video signal corresponds to the
black portion on the reccived image. Note:
This is opposite to the eurrent praetice in
England.

AMPLITUDE, MINIMUM.—The minimun am-
plitude of the video signal corresponds to o
white or bright spot on the reecived image.
Note: This is opposite to the eurrent prae-
tico in England.

APERTURE.—The size of the scanning spot in
the exmers tube, or the size of the seanning
spot in the image tube,

APERTURE DISTORTION.—Sue
Aperture,

ASPECT RATIO.—HRatio of the width to the
hoight of the image, This is standardized
in the U.S.A. at 4:3.

AVERAGE LEVEL,—Seo Lovel, Average.

BEAM, CATHODE RAY.— The stream of cloe
trons generated ot and flowing from the
electron-emissive cathode of a ecathode rmy
tube or electron gun, This beam, impinging
upon the fuoreseent eonting at the end of a
enthode ray tube or kinescope, forms n lu-
minous spot,

BLANKING.—(Or “‘blanking out®’) To make
black, by cutting off the sourco of illuming.
tion.

BLANKING SIGNAL.Sce Signal, Blanking.

BLIZZARD HEAD,—(Studio slang) A blonde
actress.

BOOTH, MONITORING.—The hooth oceupisd
by the video monitoring operator. The prinei-
pal equipment operated in this booth eom-
prises: Controls for regulating  voltages
upplied to, and for modifying the signal
coming from, the camera tube; television
imuge tube; cathode rny monitoring aseillo:
seope; shading econtrols; and brightness eon-
trol.

Distortion,

BOWL,  (Mudie slang) A bawllike lighting
Wit for gonersl ilamination.

BRIGHTNESS, OVERALL. - The difference or
contrnst between the lghtost aod  darkest
partn of o television image,

BROAD.  (Studlo slang) Lighting units used
for genoeal llumination.

BUSINESS. — (Studio slang) Anything for which
there I8 no specific name, or of which the
st has been forgotten,

CABLE, COAXIAL.—A twoconduetor eable,
one conductor of which is a tube surround-
ing and insulated from the other.

CAMERA, PICK-UP.—The camera tube and us-
socinted equipment used for viewing hmages
to be tronsmitted by television,

CAMERA TUBE.—See Tube, Camera,

CATHODE RAY BEAM.—See Beam, COathode
Ray.

CATHODE RAY TUBE.—Sce Tulwe, Cathode
Ray.

CENTER UP.—(Studio slang) To ecenter the
composition of the picture nt the television
studio,

CIRCUIT, SWEEP.— Uircuit controlling the posi-
tion of the eathode ray beum. This generally
refers to the horizontn]l movement of the
heam.

COAXIAL CABLE.—See Cable, Conxial.

COILS, DEFLECTING.—Magnet coils located
ndjacent to the neck of a eathode ray tubo
or kineseope which, by the influence of their
slectromugnetio influence, deflect the electron
stream, These magnets are generally in
pairs on opposite sides of, nnd with their
cores at right augles to, the neek of the
tuby, When the ecoils nre coergized, the
oleetron stream, or beam, is deflected in a
plane at right angles to the cores of the
mAgnets,

CONTROL AMPLIFIER, —Sco Amplifier, Con-
trol.

CONTROL GRID.—See Grid, Control,

CONTROL VYOLTAGE.—Sece Voltage, Control

CORRECTED SIGNAL,—See Signul, Monitored,

DEFLECTING COILS, —Seo Colly, Deflecting.

DEFLECTING VOLTAGE.—See Voltage, Deflect-
ing.

DI-POLE.—A rod-type antenna, divided at the
center and balaneed to ground. The total
fength of the two halves is approximately 14
the wavelength of the resonant frequency.
Tmpedunes measured ut the center is about
72 ohms,  Television di-poles are mounted
horizontally in the USA,; vertically in Eng-
Innd.,

DISTORTION, APERTURE.—Loss of detinition
due to the finite wize of the aperture.  Aper
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ture distortion would be eliminated by an
aperture of infinitely small diameter.

DISTORTION, NON-LINEAR. Distortion due
to departure of the seanning wave from
lincar form, evidenced by erowding of some
part of the reccived image. Caused by poor
low frequeney or high frequency smplifien-
tion.

DOLLY.—Moveable platform on which the enm-
vrn is shifted about in the studio,

DOUBLE IMAGE.— Sce Tmage, Double,

ELECTRON GUN.—A motal structure, sealod in
vaeuum, having an eleetron-emissive eathode
(generally heated), and aeeclerating eloe-
trodes with holes to form and direct the
beam of electrons fruom the eathode. The
oleetrodes are at adjustable potentinls to
focus the stream at any desired distance from
the eathode.

ELECTRON MULTIPLIER.—A vacuum tube de-
vice comprising a soureo of primary eleetrons
and a secondary, emissive target which gives
off & greater number of electrons than the
number of primary electrons striking the
target. T'he multiplication faetor is the ratio
hotwoen the number of sccondary and pri-
mary eurrents,

ELECTRO-MAGNETIC SCANNING.—S¢e Scan-
ning, Eleetro-magnetie.

ELECTRO-STATIC SCANNING.—See Scanuing,
Eleetro-statie.

FLAT LIGHTING. General illumination from
wide-nngle lighting units,

FLYBACK.— (English term) The return trace
of the cathode ray beam,

FOCUS.— (Of image reeciver) To control the
size of the luminous spot in the kinescope
tube.

FOCUSING VOLTAGE. —See Voltuge, Focusing.

FRAME.—The ecomplete reprodoction of o
single television image. Current practice
calls for 441 lines per frame, and 30 frames
per second,

FRAME RETRACE.—See Retrace, Frame.

FRAME RETURN.—See Retrace, Frume,

GENERATOR, SYNCHRONIZING. Generator
of aceurntely timed impulses for Initinting
the start of each line scanned, and the begin-
ning of cach interlaced bhalf frame. These
impulses control the horizontal line scunning
and the vertienl frame seanning. This gen-
erator also applies the blanking signal volt-
age to the control grid of the eamera tube,
to extinguish the beam during the return
tranee following each seanning line, and at
the cond of each frame.

GHOST.—S¢o lmage, Double,

GOBO.—(Studio slang) Light-deflecting fins

used to dircet lighting and to proteet the

leus from glare.

HORIZONTAL SWEEP VOLTAGE.—See Vol
tage, Horizontal Sweep.

HOT LIGHT.—(Studio slang) A spot light for
emphasizing features,

ICONOSCOPE. —See Tube, Camera.

ILLUMINATION-INTEGRATOR. —Sce Integra-
tor, Tlumination.

IMAGE DISSECTOR. —Camera tube used by
Farnsworth. Employs a flat photo-cleetrie sur-
face. Gains sensitivity through use of elee-
tron multiplieation.

IMAGE, DOUBLE.—One or more similar images,
slightly offset and imposed upon one unother,
produced at the receiving station by sepa-
rate signnls arriving by different paths,

IMAGE TUBE.—See Tube, Image.

IMPULSES, LINE.—The impulses furnished by
the synchronizing impulse generntor. The
number of line impulses per second is the
product of the number of lines in the eom-
plete frame, or image, and the number of
frames per sccond. On enrrent practice: 441
lines X 30 frames per seeond = 13,230 line
impulses per seeond.

INTERLACE.— (Noun) Ono half of s eomplote
frame, or image, comprising every othior line.
A second interlace is required to fill the inter-
vening lines, in order to complete one framo,
(Verh) To form a frame by seanning every
other line, and then seanning the intervening
lines, thereby completing the frame. The
frame is interlaced by seanning tho lines in
the order 1, 3, &, 7, 9, ete., and then lines
2, 4, 8, 8 cte.

INTEGRATOR, ILLUMINATION, —~An auto
matic background illumination regulator,
eomtrolled by a photo-tube.

KINESCOPE.—A type of cathode ray tube
having a luminous sereen of very slight per-
sisteney, =0 nus to be suitable for television
image reception,

LEVEL, AVERAGE.—Average voltage level at
pedestal amplifier due to background iltumi-
nation.

LEVEL, PEDESTAL.—The signal voltage level
corresponding to black, or slightly ‘“blacker
than biaeck.?’ This level is also roquired dur-
ing the synchronizing interval, and during
the return truee of the reeeiving cathodo
beam.

LINE IMPULSES.—See Tmpulses, Line.

LINE RETRACE. Sce Retrace, Line,

LINE RETURN.—Sco Retrace, Line.

LINE, TRANSMISSION.— Two parallel conduoe-
tors, usually balunesd with respect to ground,
used to convoy xignals from one cireuit posi-
tion to another. A transmission line has two
distinguishing charneteristics: surge impe-
danee and veloeity of propagation. When
terminated in o resistanee equivalent to its
surge impedanee, no roflections take place on
the line. The impedance is a funection of the
ratio of spacing between the conductors to
their dimmeter,

LINK, RADIO FREQUENCY. A wireless eire
cuit, comprising o radio transmitter and a
reepiver,
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MAGNETIC SCANNING. v Senmning, Kl
Lro maguotie,

MAXIMUM  AMPLITUDE. Hoe Amplitude
Musimum,

MINIMUM  AMPLITUDE,  Soe Amplinnde,
Minimnm

MODELLING, - (Whwitls shung) The wse uf w
spot Bt (o emphialen fustures,
Munitured,

ING o . Manitor

VIDEO.  Manually oporated eon

Ung voltuges nppliod to, and

the wignal voltages  which
cuno M. the oamorn fube,

W-—A tulie wwd to transmit a
wingle wtill o, comprising half tones or
Hnos, for teat purposes, The signal
plate In conted with aluminum-foil on which
the pleture is printed In black-foil ink. Be-
fare senling the envelope, the signal plate is
fleedd with hydrogen to remove the volatile
matter from the ink, leaving practieally pure
exrbon,

MOSAIC.—~Light-sonsitive sereen  in  camern
tube, on which the image is focused. The
sereen s of miea, with a metal eoating nt the
roar which serves nx the electrode to which
the output cireuit is conneceted and, on the
frout, a coating of globules of caesium-ox-
ide-silver. These globules are less than 001
in, in diameter.

MOSAIC TUBE.—Sce Tube, Camern.

NARROW-VERTICAL SYNCHRONIZING. — See
Synchronizing, Narrow-Vertieal

NON-LINEAR DISTORTION.—Seo Distortion,
Non-Linear.

OPERATOR, VIDEO, The operator of the mon-
itoring booth who chiecks the images and tho
churacter of the television signaly, and rogu.
lates the shading panel controls by which
vorreetive voltages are applied to the camern
tube and associated circnits.

OSCILLOSCOPE, MONITORING.—A cathode
ray tube, generally mounted in the monitor-
ing booth, which shows the video signal from
the eamera as a function of time. That ix,
it shows the voltage in the vertieal diroction
against time in the horizontal direetion. Thus
the relative amplitude of the video signals
snd synchronizing impulses indieate the char-
neter of the television signal,

OVERALL BRIGHTNESS.—Soc Brightness,
Ovorall,

PANEL, SHADING.—Control pancl, located in
monitoring booth, with eontrols by means of
which properly shaped neutralizing voltages,
generntod separately, are applied to eorreet
imperfoctions in the eamern tube signal

PANNING.—(Studio slung) Movement of the
stodio eamera tube in u horizontal direction.

PEDESTAL LEVEL.—See Level, Pedestal,

PICK-UP CAMERA.—Seo Camorn, Pick-up.

PICTURE TUBE.—Sec Tube, Pioture,
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PICTURE VOLYAGE, Moo Vallage, Ploturs,
PLATE, SIGNAL, - The light seusitive plate of

the unn u». un whieh the lmage s

nuwm. Mew  Amplifier, Video Pro
m LINK. —See Link, Radio
Froguenny

RETRACE, M-—'ﬂm won wweful  Interyal

betwoun the end of the first interlneo and the
::lnlu of the second, or between the xee

Intarkaco of one frame and the beginning
of the first interlaes of the frome,

RETRACE, LINE. —The non-useful interval be
tween the end of tho seanuing of one line
and the start of seanning the next line,

RETURN TRACE.—Seo Trace, Return,

RUN THROUGH FOCUS.—(Studio slung) To
chock the focus on the entire studio system,
and to balance the finder lens against the
action lens,

SCANNING, ELECTRO-MAGNETIC, — Cuntrul
of the movement of the electron stréenm of a
eathode ray tube by applying current to the
deflecting coils mounted at right angles to
the neek of tho tube,

SCANNING, ELECTRO-STATIC. - - Control of
the movement of the cleetron stream of a
eathode ray tube by applying voltages to the
deflection plates mounted within the tube.

SCANNING LINE.—Sce Line, Seanning.

SCOOP.— (Studio slang) Multiple lighting
units.

SERRATED IMPULSE SYNCHRONIZATION.
Ses Synchronization, Serrated Impulse.

SHADING AMPLIFIER.—Seo Pancl, Shading.

SHADING PANEL.—Sece Panel, Shading.

SIGNAL, BLANKING.—The voltage from the
synchronizing generator, applied to the con-
trol grid of the camera tube, to extinguish
the beam during the return traee, following
cach seanning line, and at the end of each
frame,

SIGNAL, CORRECTED.—See Signal, Monitored.

SIGNAL GENERATING TUBE.—See Tube, sig
nal genernting.

SIGNAL, MONITORED, Tho sigual output
from the control amplifier, on which the
video, blanking, and synchronizing impulses
have been impressed.

SIGNAL PLATE.—Sou Plate, Signul,

SIGNAL, VIDEO.—The signal output of the
telovision eamera tube,

SPOT.—Glow in the couted surface of the eath.
ode ruy tube, enused by tho bombardment of
electrons in the cathode ray, or beam.

SWEEP.—Movement of the cathode ray beam,
This may refor to horizoutal or vertical move-
ment, or both.

SWEEP CIRCUIT—See Cireuit, Sweup.

SYNC.—Abbreviation for “‘synehronous '’

SYNCHRONIZATION, SERRATED IMPULSE.
—A method of frame synehronizing in whieh
indentations of the pedestal voltage are used,
of the same amplitude as the lino synehronie:
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ing impulses, but of substantislly different
shupe.

SYNCHRONIZING GENERATOR.—See Guner
ator, Synchronizing.

SYNCHRONIZING, NARROW-VERTICAL. A
method of frame synchronizing in which the
same type of impulse s used as for line
synehronizing, axeept that it is of greater
amplitude, in the ratio of ut least 2:1. This
method of frame synchronizing is not gen-
orally favored, since this requires sueh «
large part of the carrier amplitude that it is
cousldered wusteful of available video ear-
rier modulation,

TILTING.—(Studio slang) Movement of the
studio eamern tube in a vertieal direction,

TRACE. —Movement of the eathode ray spot
neross the sereen.

TRACE, RETURN.—The line, ordinarily blanked
out by the transmitted signals, formed on the
pieture tube sereen whon the beam returns
from the cud of one line to start the next, or
from the end of one interlace to start the noxt
interlico.

WNIW LINE.—Sco Line, Trunsmis-

on.

TUBE, CAMERA.—The devieo whiel translates
tho image at the studio into eleetrical fm-
pulses, It comprises an electron gun and n
light-sensitive sereen sealod in a common,
evacunted envelope which has an optieal gliss
window through which the image is focused
on the screen.

TUBE, CATHODE RAY.—A mutal structure,
scaled in an evacuated envelope, by means
of which nn electron stream is ecuused to
flow from an eloctron-emissive eathode. The
wleetron stream is concentrated, and caused
to impinge on a sereen of fluorescent material,
ereating a luminous dot. The stream, and
consequently thoe dot, is deflocted horizontally
or vertically by electro-magnetic or electro-
statie ficlds, or coubinations of both. It
should be noted that the electron stream ean
be defleeted with great speed becsuse it has
no inertis,

TUBE, IMAGE.—(Recelver) A eathode rmay
tubo suitable for producing television imuges
at the reeeiving station, (Monitoring booth)
A reesiving tube, mounted in the monitoring
booth, which shows the image from the out-
put of the video line amplifior, so that its
quality and defoets ean be secu.

TUBE, KINESCOPE.See Kinescope,

TUBE, MOSAIC.—See Tube, Camera,

TUBE, PICTURE.—A eathode ray tube suitable
for producing television images at tho receiv-
ing station.

VERTICAL SWEEP VOLTAGE. —Sece Voltage,
Vertical Sweep.

VIDEO.—Roeforring to sight.

VIDEO LINE AMPLIFIER. —Sce  Amplifier,
Video Line,

VIDEO MONITOR.—Sce Monitor, Video.

VIDEQ OPERATOR.—See Operator, Video,

VIEEO PRE-AMPLIFIER.—See Amplifier, Video

re-.

VIDEO SIGNAL.—See Sigual, Video,

VOLTAGE, ACCELERATING.— Voltage applied
to un anode of a ecathode ray tubo or kine-
scope to accelerate the flow of the electron
stream, or beam,

VOLTAGE, DEFLECTING.— Voltuge appliod to
the cleetrodes of a eathode ray tube, by
means of whieh the beam is deflected verti-
eally or horizontally.

VOLTAGE, CONTROL.—(Television transmit-
ter) Synchronizing voltages from  the
synchronizing impulse generntor, (Television
receiver) The picture and focusing voltages
applied to the eathode ray tube,

VOLTAGE, FOCUSING.—The udjustable volt-
age applied to the first anode of a eathode
ray tube, This voltage controls the dinmeter
of the luminous spot.

VOLTAGE, HORIZONTAL SWEEP.— Voltage
applied to the electrodes of x picture tube, by
menns of whieh the beam is defleeted to the
left or right,

VOLTAGE, PICTURE.—The fixed voltage ap-
plied to the second anode of n cathode ray
tube. This voltago is set to give the maxi-
mum brilliant that ean be used without
burning the coating at the end of the tube,

VOLTAGE, VERTICAL SWEEP. —Voltage ap
pliod to the eleetrodes of a picture tube, by
menns of which the beam is defleeted up and
down.

WINDSHIELD.—A perforated cover on the mi-
erophone to proteet it from the wind eurrents
sot up by the powerful aireconditioning sys-
tem required to cool the television studio,

WOMP.—(Studio  slung) Any sudden video
voltage surge of unknown origin.



