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• D.C. Polarity Reversing Switch. 

Now the Triplett Mighty Nine 
Has Expanded to A Line of 11 
VOMs Tailored to Meet Your 
Preference, Purse or Purpose. 
Only Triplett Offers So Com
plete A Variety. 
With the new 630-PL and 
630-APL you get these im
portant new features: 
• Voltage scales for those 

who want ranges reading 
by lO"s ( 2.5-10-50-250· 
1000-5000). 

• Instant-vision, wider 
spread scales; streamlined 
case. handsome modem 
design. 

• 5 to 500,000 Cycles per second frequency response in 
A.C. measurements. 

• Reads rrom .1 ohm (4.4 ohm center scale) to 100 
megohms; four ranges. 

• Molded circuit panel for instant component 
replacement. • 5000 ohms per volt sensitivity in A.C. ranges; 20.000 

ohms per volt D.C. 
Both new testers - with the popular continued Models 
630 and 630-A-offer these proved Triplett advantages: 

• Models 630-APL and 630-A feature 1123 resistors £or 
greater accuracy; long mirrored scales to eliminate 
parallax in reading. 

• One switch will select any range; minimizes chance of 

how···ao yQ!J''~Waiifit? 
Triplett Models 630 and 
630-A read volts 0-3-12-60-
300-1200-6000) ; or Triplett 
New Models 630-PL a nd 
630-APL reading 2.5-10-50-
250-1000-5000. 
Choose your preference in 
range reading. 
MODEL&:IO-PL ••• DealorNot$44.50 
MODEL&:IO-APL . D ulorNot$54.50 
MODELl530 •••••• DoaJor Net$44.50 
MObEL&:IO-A •••• Dealer NeUS4.50 

Only Triplett offers 11 
VOM's - a !foe complete 
enough to give you exactly 
what you want. 

.Mr. Independent Service Dealer: 

are you helping to support 
your "competitors"? 

Not if you buy and use R aytheon T elevision 
and Radio T ubes. Raytheon does not have a fac
tory TV-Radio service organization - does not 
compete with you in any way for service busi
ness. Raytheon believes t hat TV-Rad io service 
is your business and serving you is Raytheon's. 

Every time you buy a Raytheon Tube you 
buy from the fi rst tube manufacturer to help 
independent service dealers. For more than 
thirteen years Raytheon, through their Dis
tributors, has offered independent service 
dealers the many benefi ts of the Raytheon 

Bonded Dealer Prograqi. Support through na
tional advertising, Western Union Operator 25 
service and Group Life Insurance are among 
other business building dealer helps that 
Raytheon has pioneered for " independen ts". 

But most important of all, Raytheon makes 
TV and Radio T ubes tha t, are ideal for all re
placement work, because they are designed to 
provide quali ty performance in all makes and 
models of TV and Radio sets. Use them with 
complete confidence that they are best for you 
... and for your customers, too. 

RAYTHEON MANUFACTURING COMPANY 

-NEWTON 58, MASS. 
55 Chapel Street 

Raytheon makes 
oll th.,se 
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Receiving and Cothod" Roy Tube Operations 

CHICAGO, JU. ATLANTA 6, GA. LOS ANGELES 7. CALIF. 
9501 Grand Ave. (Franklin Park) 1150Zonollle Rd. N.E 24!9 so. Grand Ave. 

( Re-ceiving o nd Piclure Tubes., Reliobfe Subminialure and Miniature- Tubei, 
) Semiconductor Dio·des and Tramiitors. Nucleonic Tubns, Mlaowove Tube~. lt.xufl.11c. 1i 1 8/...,fu,,u~ 
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HOW TO CHOOSE THE RIGHT MICROPHONE 
FOR YOUR APPLICATION 

engineers recommend Unidynes for best perform
ance and Slendynes where versatility is essential. 

In selecting a microphone, you must be careful to analyze your needs very care
fully. Microphones are highly specialized equipment, and for full satisfaction it. 
is important that you consider, in advance, the uses to which your microphone 
will be put. Otherwise, you may be paying for features you don't need, and 
losing advantages your microphone should have. 

Wherever feedback is a problem, the choice of a directional microphone is 
virtually automatic. Only the directional pickup pattern can effectively reduce 
or eliminate feedback. Furthermore this picku_p pattern greatly reduces the 
pickup of distracting random noises. For floor stand usage, the directional micro
phone, with its ultra-cardioid pickup pattern, provides far greater freedom for 
the performer. In the moderate price range, the UNIDYNE is the perfect micro
phone choice among directional microphones. It is a uni-directional dynamic 
microphone, and it. reduces the pickup of random noise energy by 673 . It is the 
ideal selection for use with fine-quality public address systems, and its high 
output permits its use even with low gain public address systems and tape 
recorders. It has a smooth frequency response from 50 to 15,000 cps. 

For applications where versatility is important, the omni-directional probe 
microphone is the recommended choice. A night club performer, for example. 
who roams around a large area while he performs, would find such a unit more 
convenient. The SLENDYNE, for example, can be used in the hand, on a ftoor or 
desk stand, or worn around the neck, and can easily be changed-in seconds
from one application to another. Its unobtrusive design permits it to be held 
close, yet it remains in the background, leaving the spotlight to t.he performer. 
It offers a choice of impedance, an optional on-off switch, and a frequency range 
from 60 to 13,500 cps. 

ONIDYNE or SLENDXNE? Choose the one that best suits your particular pur
pose. Both are fine quality microphones. similar in price, and the choice between 
them is conditioned by the circumstances in which the microphone will be used. 
Your Shure dealer will help you evaluate your needs ... or further information 
may be had by writing Shure Brothers, Inc. 

UNIDYME Model 55S, list Price ••••..••. $83.00 SLENDYME Model 535, List Price ....... $72.50 
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THE ACME ELECTRIC 

T-8394 

VOLTAGE 
ADJUSTOR 

Smart service men. who like to 
save rime and make more money 
by doing so, are using rhe Acme 
Electric T·8394M Voltage Adjuscor 
on every service cal l. With Lhis unit, 
varying voltage condirions ranging 
from 95 co 125 volts input can be 
simulated. Under these varying 
voltage conditions defective com· 
ponents that function properly at 
normal voltage. buc cause crol>ble 
at low voltage or over vole.age cnn 
be located aod replaced. 

And, in thousands of instances, 
se.rYice cusromcrs have insisted on 
bu)'-ing this handy unit from the 
service man so that the) may main· 
cain a normal voltage at the sec 
and enjor top TV reception. 

furnished complece: primar) cord 
and plug; secondar) recepcacle; ac· 
curate meter indicates outpuc "Ole· 
age; control switch regulates st:con· 
dary vol cage. Compact, inexpensive. 

See this at your dealer~ . 

ACME ELECTRIC CORPORATION 
886 WATER STRUT CUBA, NEW YORK 
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TAANSFOAM1= s 

3 



GOOD SPORTSMANSHIP j, clt"wlo1•«'<I h)· \hr~u· E. D .. nham at 
Whitaker late Orphan> Home. Pryor, Oldahomn. where ht> 
assistJ, in recreational nctivitie .. He i" al><> pTominent in man~ 
locnl cornmunjty scr,·ir1· i;roup,._ Hi, work i• typical of tlie 
many public &en ice contribuuono of TV teclmicia.ns evcrvwhere. 

BOY SCOUT WORK 01111 .1.-1•IJn1 t• tu Clrnrluuc. )lochigan. \OU!h l!;l"OUJ>S make 
llnrt R'1•·l1a. Jr, unotlwr "\11 \uwrlt'an". lie is n memlitr of rhe Charlotte 
cih 1·ountjl, tilt thf" in ··hil de-ft•n .. t• cummuui• ittlon'1, nntl 1~1onµ~ tu many coin· 
munoly ..,.niot• duh•. Wh1·n rinu 1wm1i1-. Barr olt>\Ule• hi> 1rdmi1·al lalt·nl• to 
..enirini; -in1111l f'tlUil'menr, mu\io! projl'1 tor, Jnd recorJ pla)..-r· at city schools. 

JUDGES SELECTED 13 WINNERS torr· 
cefrc rhis truJlh), $SOO for u""' in• 11111· 

murul)' im[ffO\"Cllll'nl, 01111 111111 hNlll 
with Under ecrctari of Commen·e 
Walter Williams at Wn•hini:rnn, D.C. 

"ALL-AMERICAN" TV TECHNICIANS 
WIN GENERAL ELECTRIC AWARDS 

FOR PUBLIC SERVICE 
A ~tt:RIC.4,S C\'Cf)"ltere responJeJ Lu l.eue1al 

.t\. Elt>ctric"s in\'itatiou 10 nominate candid.ite:. 

for "All-American" Award~. honorin~ tclC'\i•ion 
techniciaru. "Ito lm\e ilistinguished tht'ubehe,, in 

public sen;c-e. 
The winners, "hose pictures appear cm tlt.,;.e 

pa~es- were selected by a pa.nel o[ juclge:; com· 
po,.erl of Wendell Rames, Aclmini;,Lrator. ~m.111 
Rusiness A•lrrunistration: W e11tlell F ortl. J •);)(l.57 

Prcsident, l"nited 'ta.Les J w1ior Chamltcr of (.0111· 

mercc: llerm(ln /lickm<1r1. Sport,, Authority; 1111d 
Ed ullii:a11. ColumnisL and TV Personulit). 

(,eucral Elt'<'t ri1" lu- r.,.tablished these awards as 

.111otlaer :.tep i11 it" program to recotmize the public 
•l'J'\ in· rnntriltution:. mntlc h) inclependeat bnsi-

111•-•tnt'll e\ er)" lwre. 
Th!" arc:ompli~hmenl:. o( these telc,·isfon tech

nicians should serve as an inspiration to nil 
.\mericuns. Cmual F.lcctric Compan), Recefoing 
1'11/1c Dc1>or1111e111, Owensboro, Krnlucky. 

~g~ Is Ovr Most lmporl4nf l?rxi11Cf 

G E N E RA L • E LE CT ~J .. ~ 

VOLUNTEER FIREMAN nnd ln•lructor John R. O'Brien. 
Evon•ton. W)c•mini;. 1~a1·h~• lir-t oi<l n! neij!hboring 
lire companic• a.ncl -d10t1l•. Hr i- actho ln cnmmuni· 
ca1ions during chit- cmerj!'.enril'~. and lend, and in· 
stalJseound equipment fortown lunrtiCln•. \!Jn) com· 
mwiitr sen ice group$ benefit from his 1.imc and ~klll:i. 

MANY WERE SAVED b' ~·011 WitdH'r. Jr .. olur· 
ing Lnm11usas, Texas, di-a>!Cr. Ho•rt" hr •ho\\$ 
hei1dll of water m ragini: flood "l11d1 "''CIJI hi• 
area. ~OIL 5aved lfre.; and hd1w1l rt>•lorc tom· 
munica.tlons to the communit~ 111· h a1 li'c in the 
National Cu.a.rd.in civic anti ~outh ori;anitJlion-. 

TV FOR THE SICK ifi provided by Billy Joe J~nkins 
of l'odu<'llh, Teui>. By installing anl.-nnarahle and 
;.crvidni; sets without charge, Billy Joe ha~ made 
ii 1•0-.iblc for patien~ in Richards '1ernonal Ho!
pirdl 10 cnjO)' Tl/. He hclpo c:omnmnif\· improve. 
mettl Jthcs, teaches electronics to Hoy Scout.;;. 

GIRLS" DRILL TEAM at Sr. Jostph"s Pansb is ~up11orted 
11) Hemo De \ocola. Qumc\•, ;'\las_'- a~ one of hi• man'' 
1·ommun1t) seni1·t'>. lie also ght!'- fn.., t~l!'\j-ion i.cr\
i1·c lu n school for r~luded chllJrrn and is alw.iys 
rcnJ•· to lend ~111td c1111ipment for chuitahle afTain.. 

CIVIL DEFENSE LEADER Richard G. Well-. Jr .• Pikt•Yille. 
Jo..,·, in•tulh·d 1~1~,i·ion calolc:• from .i l'Ommunil) an
rcnna 10 Pike• illl." College, high <chool, fire d.-113rtmenr, 

FIVE PUBLIC SERVICE CITATIONS plus a civilian N:i''J 
""ard M'rc i:.hr.11 Fran~ J. llallcr, Roselle, N. J., lor 
his communicalions work jn <'Ornmunity emergencies. 
.h local civil 1l~lcnbc: head. Frank organized c:ommuni· 
cations network~. helped many 10 gel radlo licenses. 

rour liuiltling and ~lc:thodi·t Ho>piruJ. He is work· 
ini; tu i;i•c the high bChO<JI a closed-<:izcnil TV system • 

B.llND CAN SKATE hccau<e Philip C. Rehkop!. Jr .. Lo11io•ille. 
Kcntm•l.y, ict•talled a record player and ploc~tl loud -pr~krro 
nrounJ the \\all· of 1hc synma£iumat rhc Kentucky Home ror tlw 
Blind. H.: 1le\eloped nn dccLronic device to i;ivc: scores to hlinJ 
IJ:,,.ketbull Ion;;, nnd tape records texl books lor blind ;tu.lo•nt" 

WHEEL CHAIR i• no handica~ Co~ ~lorlimcr _Libowitz of Brook I> n, ~rw York. Though di•ablcd a ll ol 
hi. lilt, Morty hos devoted lus ume to helpmg others in lti• community. With a crew of ~tudcnt , 0 1. 
Unlt'Cr•. he moinroins. the radio .<lotion at Thomas JdferM)n lll~h School. Brooklyn. He n.160 .erv· 

ires a Red Cro;s radio stalJon and L• active in c:hil defense communicu1ion:s. Morty hns ruined 
man) youths in radio, dc\'cloping ~ome into amaleLLr operator~ aml skilled rclevi~fon technicians. 

ELECTRONICS LABORATORY al Lon11 Beach Cit~ 
Collrl!<', C.lilomia. was e~1ablished with hcl11 
from ll;irry E. Ward. n arry ,..•rves as chairmllll 
of tl1c Bu•ine•s and Tc<llllolui;y Advi....,ry Com· 
mltt1:e .ind for fifteen year~ lw• devoted !tis Lime 
tu lindin.;worJ.. for -:udcnt,,,,;r.JuJk• •nd 01bc:rs. 

STUDENT BENEFACTOR Philip T. Di Pare, of 
Alban).\. Y., contrlbutl's u.,,d rndio and rclr· 
•i•fon drn-.ib and part& to Sirna CoUege MU· 
dtnt~ who are interc;,ted in clectrnnics. Phil 
now heads~ pToject to linnnce an arhletic field 
and playground for iS neighborhood children. 

BASIC ELECTRONICS i~ taui;hl to Mishborhood bo)ll by John 11. 
Stdani,ld, Pontin(·, J\lio-hig;in. 1111 bat. or11anizcd a ll<:imtific library 
for the ho)"• and ill now plannfog n new Pontiac Boy's Club. John 
ha~ .crvcd as choinnan ol lbe Bu~ineas Ethic& Board of the Ptln· 
tine aren Chamber of Commerce. Telcvi•ion self in the Oakland 
County Smatorium arc liCrviced ,.·ithou1 charge through hi effort .. 
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I Introduction to Transistor I 
Theory Part 6 

by George Brow ne 
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In this installment various transistors designed for 
improved high frequency operation are described 

I T was previously pointed out that 
transistor frequency response, in a 

large measure, depends on base width 
-the smaller the base \vidth, the 
higher the frequency. The transit 
time, or the time it takes for a carrier 
to be transported across the base to 
lhe collector, is dependent on the base 
width. As base width is reduced tran
sit time is likewise reduced. In junc
tion transistors there is a limit to the 
reduction of base width, namelv, thal 
imposed by collector voltage. If this 
voltage is high enough, and the base 
width small enough, transistor punch 
through 0 occurs. Transistors differing 
in construction from conventional alloy 
junction types, and employing prin
cipl~ designed to enhance their oper
ation at high frequencies, are dis
cussed in this article. 

Depletion Region 
When. as in Fig. 1, a junction be

tween an n- and r-type semiconduc
tor is formed, a transient flow of car
riers occurs wheHby electrons flow 
from n to p, and boles from p to n 

•puochthrough I• o condition wh•rcby tfln col
lector voltage o ppears acrou tbe miltter dlodo, 
This Is a ""'""iblo elte(t rwooning that the 
tl'OJKistor will not be permo•e.ntly do.,aged wh•n 
the revcl'le collector •oltage Is remo•cd. 
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JUNCTION 

p N 

0 
0 

Fig. 1- De pletion region formed 
by a P-N junction. 

This injtial current is called a "diI
f usion Ilow" and depletes the im
mediate' region around the n portion 
of the junction of electrons, leaving 
the atoms positively charged and the 
immediate region around the p por
tion of the junction of holes, leaving 
these atoms negatively charged. This 
region is called a "depletion region." 

These charges give rise to a dif
ference of potential across the junc
tion which sets up an electric field in 
accordance with basic electrostatic 
principles. This field has a polnrit) 
which opposes further How of electrons 
from n to p, or holes from 7> lo n, 
or, what amounts to the same thing, 
favors an opposite flow of electrons 
from p to n and holes from n to p. 
This opposite flow is called a "drift 
How," and it balances the original 
diffusion !low, thereby leaving the net 
How zero. 

Electric £lelds of the type just dis
cussed are also called "built-in fields" 
and may be ~enerated by various in
ternal conditions such as lattice im
perfections, or unequal impurity 
distributions within the semiconduc
tor. The presence of built-in electric 
fields in the base regions of a transis
tor can be used to increase its high 
frequency response as we shall soon 
see. These built-in fields are produced 
by making the impurity distribution 
within the base varv along its width. 

GE 
~ 

_t._ 

iiiiiiiiiiiiJiiiiilill!liiiiiA~,CJ'"' 

Fig. 2- Arsenic va por d iffusion 
through t he germa nium. 

Unequal Impurity Distribution 
Unequal impurity distribution may 

be produced in an intrinsic germa
nium pellet by subjecting it to hot 
arsenic vapor. Arsenic atoms produce 
r1-type impurities in gennaniwn. The 
diffusion of vaporized arsenic in ger
manium is greatest at the surface and 
least within the interior of the crystal. 
This unequal impurity distribution 
gives rise to a difference of potential 
and therefore a built-in electric field. 
The extent of diffusion of arsenic into 
the germanjum pellet can be con
trolled so Lhat only a thin skin of the 
impurity surrounds the pellet as 
shown in Fig. 2. During the manufac
turing process one of the skins is re
mo\•ed by acid etching or mechanical 
means leaving only one impurity sul'
face. Follo\ving this, p-type metallic 
j1mctions are alloyed onto both faces 
forming a p-n-p junction Lnnsistor 
with a base on which the impurity 
distribution varies from a maximum ,1t 
the emitter junction to a minimum at 
the collector junction. 

Drift Transistors 
We are now readv to studv the 

operation of the ~<>-<!alled "'drift 
transistor.N First, referring to Fig. 3, 
we observe again that the concentra-

·l 

Fig. 3- lmpurity distribution in a 
drift transistor. 
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( .\) SILICON BAR BEFORE MELT BACK 

L n 11;> 
"" VERY FEW 

IMPURITIES 
I 8) BAR AFTER MELTBACK IN THIS REG ION 

I 0 JE> THIS 
( C) BAR AFT~R HEATING '\...,_ Fl£GION IS NOW 

p-TYPE 

Fig. 4-Steps in manufacturing 
diffused meltback transistor. 

tion of. n-ty~e ~purities is high al 
the emitter junction side of the base 
3?d low at the collector junction 
side. As a result of this unequal dis
tribution, an initial transient Bow of 
electrons will diffuse through the base 
from left to right, setting up an elec
tric field which promotes a drift flow 
of electrons in the opposite direction, 
that is, from right to left. Recalling 
that hole flow is opposite to electron 
Ilow, the fl eld set up therefore favors 
hole flow I com left to right. 

With no external potential applied 
to the trJnsistor, the system reaches 
a state of equilibrium at zero cur
rent Bow. However, should forward 
and reverse potentials be connected, 
holes &om the emitter will enter the 
base, in accordance with the prin
ciples just developed. These holes will 
be accelerated by the built-in field 
across the base to the collector junc
tion. Here, as a result of the reverse 
bias on the collector the boles will be 
swept across the collector junction 
to the negative terminal of the base 
collector battery. 

As a consequence of this carrier 
acceleration in the base region, what 
would normally, in a conventional 
transistor, be a slow diffusion of car
riers, is now an acceleration of car
riers across the base region. This 
acceleration reduces the transit time 
and as a result makes the drift transis
tor excellent for high frequency ap
plications. 

Diffused-Meltback Transistor 
A unit incorporating unequal im

purity base characteristics produced 
by a method of manufacture called 
"meltback" is the so-called "diffused
meltback" transistor now to be de
scribed. Jn this transistor the proceS& 
of manufacture begins with the 
growth of single-crystal silicon, the 
latter being initially doped with a 
pre-determined amount of n-type im
purity and a somewhat lesser amount 
of p-type impurity. Since ft-type car
riers are in the majority, the resultant 
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cryl>tal is n-type. The completed 
crystal is then sawed into bars ap
proximately ~,, long and .02." square, 
an example of which is l>hown in Fig. 
4a. These bars are then subjected to a 
second series of operations. The first 
step consisls of remelting one end 
following which it is recooled form
ing, as it <l<X!S so, the tear-drop shaped 
patter:n sh~\~ in Fig. 4b. Recalling 
that unpunties are more soluble in 
liquids than in solids, the impurity 
content in lhe vicinity of the melted 
portion will be higher at the heated 
end of the bar than at the center. At 
the interface between the unheated 
sec~on of the. bar ~d the tear-drop 
section the 1mpur1ty concentration 
will be relatively low, the impurities 
from this interface having entered 

Pl ~ COLLECTOR 
E'llTTER REGION 

llEGION 1 (n) 

In) ~BASE ro~GION 

Fig. 5- lmpurity distribution, dif
fused meltback transistor. 

N·TYPE 
GERMANIUM 

EMITTER 

+ 

-. 

(after Philco) 

Fig. 6- Surface barrier transistor 
biasing. 

the tear-drop. Thus, at this surface 
a junction is effected whereby the n
type concentration to the right of the 
interface is higher than to the left. 
. The bar is now subjected to a long
~e he.ating and equalizing cycle dur
mg which the high concentration im
purities diffuse back into lhc low 
con:entration region. During this op
eration the p-type impurities difuse. 
back with greater rapidity than do 
the n-lype impurities, this being :i 

pec~1~inr characteristic of p-tvpe im
purities. As a result of this greater 
p-tvpe impurity How at a certain time 
dunng the cycle lhe interface be
tween rod and tear-drop becomes p
type as shown in Fig. 4c. With ac-

curJle control 0£ the forming process 
\ t>ry thm p-type regions of the order 
of two microns may be formed be
twe~n two n-type regions producing 
a d1ffused-meltback n-p-n transistor. 

The solid-state dilfusion of the p
type impurity is somewhat analogous 
to the cWFusion of gaseous arsenic into 
ge~anium described in the previous 
section. so that a non-uniform im
puri~y distribution in the p-type base 
s?cLion. results. (See Fig. 5. ) This 
gives rise to a built-in Geld effect. 
This effect, coupled with Us very thin 
hase region, makes the dilfused-melt
back transistor particularly suitable for 
high frequency work. 

Surface-Barrier Transistor 
The Surface-Barrier transistor shown 

in Fig. 6 is an n-type transistor 
(not n-p-n or p-n-p) in which craters 
are formed at the center section of 
an n-type wafer of germanium. These 
cra~ers are etched out electrolytically 
until the remaining section is ap
pr?ximately .. 0002" thick. Following 
this operatwn metallic anodes are 
electroplated on the cavities. Leads 
are then attached to the electroplated 
areas and the base as shown in the 
figure. These connections are ohmic 
and do not form p-type junctions as in 
conventional alloy junction transis
tors. Biasing is the same as in a p-n-p 
transistor, the emitter connected for 
forward bias and the collecto.r for 
reverse bias. 

The principle of operation of a 
~rface-banier transistor (see Fig. 7) 
JS related to the manner in which 
electrons contained \vithin the in
terior of the n-type crystal form a 
a relatively high negatively charged 
potential near the surface. These ele<> 
trons repel other electrons near the 
surface of the crystal back into the 
interior. At the surface of the crystal 
itself another layer of so-called "sur
face electrons" exists at an even 
higher potential than that beneath 
the surface, and between these two 
layers is a thin insulated layer of 

SURFACE 
ELECTRONS 

,,.Y~ 

" ETAL EMITTEll 
ELECTRODE 

Fig. 7 - Cros.s 

METAL COLLECTOR 
ELECTROOE 

UNIFORM N TTPE 
GERMANIUM CllYSTAL 

tatter Pbllca) 

section of a sur-
face barrier t ransisto r. 

7 



TOBE 
SERVICE 
CAPACITORS 

Designed exclusively for serv ice 
Tul>e ~en1cc Capacit111·s are the only cetpacitors litcrall) "desi~ned 

from the ~rnuncl up" to meet the exacting requirements of modern 
radio :1nd T\' sen icinit Before a capacitor was ever produced, Tobe 
engineers determined the ideal characteristics- then borrowed from 
their :rn years expcricnce in the design and manufacture of hl!!h
quahty commercial and industrial types. Result: capacitl•rs hkc the 
plastic-sleeved streamlined "Jets'" lhal stand up in the toughest c1rcu1ts. 

You owe it t.o yourself lo try Tobe Service Capacitors on your next 
job. The line i:. complete and they cost no more! See your Tobe Dis
tributor today for full details or write Tobe Deulschmann Corpora
lion Distributor J>iv1s1011 , 2900 Columbia Ave .. Indianapolis ii, Ind. 

C A P A CI T O R S 

Old Ffo1ul~ at D£ JU'i1tlal>ility 

!!t·rn1a11111m \\hich is prnclicalk free 
ol d1.ir!!c carriers. fhb la\ cr is c.1lled 
.1 ~urr.ll'i'-h.uri<'r antl, in' effect, con
'tilutcs n IPah dielectric between the 
1•IPltro11 );l\t'r . near the ::.nrf,tl'E' of the 
l'I\ st.ii .111d the elP<·tm11 laH·r at the 
,u·rl.H't• itself. The si~ifieaoce of tlit• 
differt>nl·e i11 potential lwtwce11 Llww 
two dell mu ):\\ ers i<: th.it au clcrtric 
fi<·ld 1s ~et up ~:. .i result 

111 op<·ralion. the injection of dec:
tro11;. ,1t tlie emiller increases the• <•lcc
t rir field mentioned abm e. m.1J..i11!! 
dt·c·t run t·o11u11dio~1 mon· <liliil-ult . 
Tltt· U1Je<:tiu11 uf l1oles at the emitter 
a·dm·t·'- t hi~ fielcl . resu lti11!!; iu more 
c·lt·l'lrn11\ bei11u allowed tu How out 
I rn111 the inter~>r of the c1nt.1l. Thi ' 
i, t•q1ti\ .tlt'lll lo selliug np a How nf 
l1olt•s iu tl1c opposite' <lirectic>n, tlint is. 
I ro111 the emitter to the colk·ctor. 

Bt•t·a11st' of the th iu base n•E,rio11 
aln•ut 9:5'. of the emitter hole current 
n .. 1d1e\ the t•ollector. Yrlllage g,1in 
i' nhlaim:d I)\ .1 hi!!h coTit·ctor lo cmil
ll'r rt·s1st.rncc r:itio ( 200 K '30 ohms) 
Bu:aml' the base is U1in and uniform 
s11rf.it•t•-barrier transistors rxhibit cx
cPllPnt liigh f1 cquenc\ amphfi:.:alion 
d1 u .1dc·rislics. 

INSULATOR 

GERMAmuro1 
CRYSTAL 

,., 
COLLECTOR 

WIRE 
CONTACTS 

EMITTER 

Fig . 8- Point contact transistor 
construction. 

Point Contact Transistors 

The e:uliesl transistor made ''as uf 
the p1111 1t-co11t;1ct L~·pe. the couslrut·
lion llf \\ hid1 is -;I 1t1wn in Fie 8. Al
thuugl1 Lhe ba~t' rn,1) lie 11-l~ pc or p
l\ pc. il is ~encr.111~ n-~·pc. Two shai p
h poi11 Lccl \\ ir~ t:onncdetl to the base 
l'lmlrihutc the l'mitter and <.'Ollcclo1 
eo11tat'ts. The collector contact is phc»
phor bronze ancl the emitter cou
tact ~ome other springy metal such as 
her. Ilium copper. ~lechanical firm
ness of the wires against the CT\ ~t.il 
surface is effected bv bends as shown 
in the figure. At the outset it must 
he pointed out that the operation of 
point contact devices is not "ell un
cler~lootl. The e..\planation ofTerpcJ 
h<'r<' is one that i~ commonh ae<'eptc-cl. 

Metal Semiconductor Contacts 

The presence of a metal contact 
against a semiconductor can produce 
:i ,'HI junction This will hl' tlw case 

n·TYPE 
GERMANlUM 

f ig. 9- P-N junctio n formed by 
metal-to-semiconductor contact. 

if t lil' semit·o11cluctor b 11-t' p<· ,111cl if 
tlat• 11\l'l.il ll'W<l i11 tlw cm1l.ll't falls 
iu tll(' Ta hie TTI clas~ilka ti on ( .1e
l'<'ptors) of the dwmical sPrit·s. It will 
als11 lw tlw t·.i~t· if thP '<Cm1cc1u<l11l:lo1 
iN•tl b p-1\ JW ,tnd thc- lTIC'tal W.l'C] i11 
tl1e l'n11tatl f tlls i11 the Tahl1 \ l'las~i
Hcalion ( rlonors) of tlw clw111il·a l 
'l'iil'\. 

rJw m:11111c>r in whid1 a fHI jnm·-
1 io11 is formed b\' a mctnl in contnd 
1\ ill1 .1 ~(·mic·o11d11C'tor i~ Pxpl.1i11ed h\' 
I lie f.tt'l tl1at .1 clilferencP of potential 
;1riws wlwu cun<luctor~ m.1J..e co11-
t 1t'l with ~<'lllicoml11ctors. In lhl' t·o11-
d11l'tnr tltL encrg' !c,·cl i<; higher ll1an 
i11 till' 'tmic~i11d11t'lnr. Tlwn•fnre. 
\\ lwn th<' jmwlion i~ made Ll1c dif
f1•n•nc·r of pot!'ntial causes the elec
t rnm lo lw r<'[Wllt>cl into th<' i11lc•rinr 
ol tht· 'emit'ond1wtor. As a result. U1e 
'\II f.1c<• of th"' semiconductor b left 
l1·p)ptl·1l of ito; c·arri<'r'>. 

\~ sl11m11 m Fig 9 the cli.1rge .1loug 
the ,urf.ttT of an 11-t 1 pc 'l'lllicon
d11dor 1' po,ith e. FJcctron <:a.rricrs 
c-ontaincd in the metal co11t.1t't will 
lw .1ltradecl at tilt' point of contact 
to I he~<' po~itivc t•hilfgc·s. Since they 
t'.111nnt cross the jurn.:tion into the 
wmit•o11cl11clor thev att1111111late at lhe 
lip .111cl lonn the /j sicle of nn cfft>l'l>vc• 
/Hr j11ndi11n. 

Forming 

011 t'<1tnplclion of a poiul <·outa('t 
trn11~1<>Lor it is subjected lo (I proce:.s 
called "forming." Durin~ this proc·es\ 
.1 mom1·ntary high temperalure is ap
plied lwtwecn the collector conl.1t't 
.111cl the hasc m:ilE'rial. Suell an .1ction 
changes a local17.c<l hemispherical 
section of the base material lrom 11-
l) pe to 11-t_\ pe as shown in fig. rn. 
In.rnnuch as lhc ,,·ire contact itself 

l C1111ti1111Nl on page 271 

Fig . 10- Effect of forming vol
tage at colle ctor point. 

CDR 
ROTORS 

All-weather dependability 
CDR rotors arc noted for their ability lo perform consistenlly and 

dependably un<ler all weather conditions ... no "freezing" of gears, 

no "dl'ift" in heavy winds, no drop-off in accuracy O\'er the years. 

That·s \\ hy COR r otors are \'irlually sen•icc-free ... why they are 

the thoice of Radio Hams. 

F;1d b. if it'" an antenna, a CDR rotor will turn it. And there's a 

CDR rotor for e\·ery job- frpm simple dipoles lo stacked arrays. 

COR~ELL-DUB!LfER ELECTRIC CORP. 
Snuth Pl11inli1·ld. New .h•rsey 

THE RADLART CORPORATION 
l ncliunapolis, I ndiana 

CDB 
Old Hands at Dependability 



CORNELL
DUBILIER 

CAPACITORS 

The extra values are 
"on the house" 

Want more capacitor for your dollar·~ Here's how: 
Cornell-Dubilicr has originated a "preierred-type" program on twist
prong electrolytics. !\ow, a relati\•ely few types fill over 90,..c of all 
replacemcnl requirements. You need less - lo do more. Fewer trpe-; 
means improved production efficiency, lowered costs - sayings to you. 
How is it done? Instead of producing hundreds of types with odd and 
cdtical capacitance and \'Oltage ratings, each "µreierre<l type" carric:. 
the highest ,·aluc and rating called for in each category. In most cases 
you get more capacitor at lo1l'l I' cost - plus added safety factor. im
pro,·ed performance and "call-back" protection. It's on the house! 
To get more capacitor for your dollar, ask your C-D Distributor about 
Pref erred Type Twist-Prong Electrolytics or write Cornell-Dubilier 
Electric Corporation, South P lainfield, New Jersey. 

CORNELL- DUBILIER 
Con.~i;;l e11tly Dependable 

CAPACITORS 

HONEYCOMB 
The extreme difficulties normalk 

e'l:pcricnccd in vie\\iog television. 
oscilloscope or motion picture images 
under bright ambient light conditions 
have been surmounted bv a new light
dircclional material no,v' being man11-
fac.:h1rcd by Hexcel Products 'Or Oak
land. California. The light-direcLional 
malcriJl, which is in effect an open. 
multi-cell honeycomb screen, sbarph 
increases the contrast of the visu.ll 
inrngc by screening ambient light Erom 
the image. 

Both of t he TV pict ures above 
are exposed to the same light. 
The lower tube is covered by a 

honeycomb screen. 

When a thin panel of honeycomb 
matcna.I painted Hatte black is placed 
on the surface of either a cathode ra\ 
h1 be or. motion picture screen, a large 
proportion of the ambient liabt is 
blocked from the viewed ~ce 
~rcatl:-· reducing the amount of ligb~ 
that reflects from the surface and dis
tracts from the projected images. 

The honeycomb panel is made of 
aluminum in the fonn of hundreds of 
small hexagonal cells with very thin 
walls. The action of the individual 
cells is somewhat analogous to cupping 
o~es hands when looking into a store 
wmdow on a bright day. As with the 
c~pped. bands, the cells prevent in
cident light reflections and allow ob-

• 

TV SCREENS 
Jl't't~ on or behind the reilectivc mrfacl' 
to be seen. 

Each cell of the honeycomb slrut·
lure functions as a hood or light shid<l 
that limits the entrance angle of 
straight - liue li~hl. Therefore> the 
frontal angle of \•ision is also limited 
ut the same time. but this norm,1Uv i'> 
of little importance since cat110de · ra;
tubes and motion picture screens are 
usually viewed through a relutivcl.\ 
small frontal angle. 

The arc of the viewing angle, as 
well ns the degree of shielding, is de
tt·nnined by the cell size and depth. 
The deeper or smaller the cell, the 
more mtrrow the viewing angle. Al 
the same time, as the viewing augle 
n.1rrows, the reflected ambient li~hl 
dirniuishes. With proper compromise 
between ceU size and depth, optimum 
viewing angle and image intensity c.111 
be obtained. The optimum ,•iewin~ 
a11gle has been determined to be SO 
degrees or .JO degrees each side of 
c:c11ler. With this construction, lhc 
11unnal 180 degrees exposure to am
hient light is reduced to only 80 dc
grt't'\. This reduction is usually sulH
l'irnl to al1ow effective image contrast 
even in direct daylight. The hone:
(..'Omb layer actually casts a continuous 
:-.lt.1dow across the viewed surface to 
make dark areas darker and light 
.ircas appear liuhter and thereby iu
t:rcase contrast between the light und 
dark tones. 

Discovery of Lhis rnvolutionary new 
application of honeycomb core mate
rfal is expected to be a boon to the 
t')cctronics industry, where it will solv1? 
one of the major difficulties encount
ered in oscilloscope and TV vie,ving. 
UuUI lhis discovery was made, therl' 
were t\110 potential alternatives to the 
\olulion of these difficulties. On was 
to increase the anode voltage for a 
brighter in1age, and the other was to 
<lcvclop better phosphor screens to 
produce a brighter image. Neither of 
these two improvements in cathode 
nl\ tubes is technically feasible al the 
present time, and the honeycomb 
light-directional screen is the only im
mediate solution. lt is ideal for use in 
\. isual educational programs in well 
lighted school classrooms and audi
toriums-obviating the necessity of 
darkening the room to view the image. 

Outdoor motion picture theatres are 
,1lso expected to benefit greatly from 
the use of a honeycomb layer placed 

[Continued on page 30] 

RADIART 
VIBRATORS 

Consistently dependable power 

:'\ext ume an auto-radio \'ibrator replacement is called for, 
try lladiart. There's a complete line for all 6-,·oll and 12-\'olt 
applications. And no waiting for the type you want. because 
) our local Radiart Distributor mamtams a full stock for your 
convenience. Ask him for your free copy of the Radiarl Vi
brator Replacement Guide. or write to Dept. S-1, The Radiat't 
Cnrporatilin. lndianapolis 5. Indiana. 
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Old Tlc111d~ C1f Dqu:11dability 



Methods of matching impedance from the ampli

fier to the speaker, switching multiple speakers 

and output transformer troubleshooting problems. 

W E ltaw 110\\ Lracc<l the minute 
·111<lio ~i g11.1 l all the ".1' from 

its in msp1c:i11u-; beginning ( phono car
tridge. tuner, l.1pc head, microphom• 
or ,ul\ one of lhe mam other sound 
sourt·t·s). through 111.11;\ ,t.1ges anJ 
varieties of ;1111plifk~11iu11 , e<pt.ili1aliu11, 
modilk•tlirm .111d olht•r electronic 
.. lrcalmcut." One thi11g shoul<l be re
membered al th i:. poi11L. \ \le h.l\'c bl't'll 
.1hlc lo c:o111e 11p with a\\ d<•ctronic 
wuve-lorm winch 1s. lo ,di it rlcnh tuid 
p11rposes, an ex:id replica of that 
mi1111tc signal presci1LC'cl lo Lhe ampli
f~ Jug chain. Any ctrors or distorLiuns 
i11 b·oduc.:ecl hy the piogmm source 
( ~ucli n\ ,1 cartridge') arc still prcseut 
in the ~ume proportion. All we h;we 
acldl'd is amplilic.1lion, so tltal the 
:.ign.Jl is 1111\\ rc.idy for applicatio11 to 
till' fi nal link in the svstt.>m, the loud
spl«ll..er. Loucl,p1.·.il..t•rs. t•sscnt:Lilly 
det·tro-1ncch.111ical <le,·iccs. restore the 
~inn.ii to auclibilil\. Cow.Lrut·tim1 au<l 
nP't:r.1tion of luuds1w,1kns must he 
rt'leg.1tl:'d to a future dhcussion, t.1r 
it lS a subj1..'Cl cwn hit ,JS l.1rge ,Js the 
one we h,1\ e con:rcd in the prcc-edi11g 
months. 

For the mom<'nt, we sh.ill coutenl 
ourst.>h ·e:. with 111 an:ilvc:is of "what to 
do with the two '",;re

0 

that lead from 
thr amplifier lo the loucl~pe;1k<•r.~ 

loudspeaker Impedance 
Lcmdspeal..cr spC'dficaLions :1rt' in· 

toriousl) lmd. Pt•dinps il is bcca11sc 
llie mm1uf11ctnrers of these delicate 
'et m.1ssive i11st1 u111c11ls rC'alize tl1ol 
thl' h i~h-Adeli t ' con'>nrner, acn1stonwcl 

12 

to re.1di11g specifil·,1t11ms $Udt ,b " 1b
s11l11teh Hat from I 0 C\ des lo l 00,llllO 
l'\dn;°' "ould be a hit ~hocl..e<l if the 
I re• 111C'11c~ response of u loud peal er 
\\ere published. A more v.il1d rea~on 
fur the omis~ion is the fact t h.1t ,111\0 

lomlspeal..er's rcspousc will he t'lll;

sidcrabh .1H:ectecl b~ the p.1rtit-ul..r 
endosurc or banie willt "hich it is 
used .111c.I b) tile 1111pli6c1 \\ hicb 
.. feeds~ it. One specilkatin11 which 
wusl .1h\ .1ys appca.1 011 .1 lmal,1wak<'r 
:;pL'cificaUou sheet is the ··, oic-c.• coil 
imp<'dance." As we h.1\ c l.ee11 pr,!
' iou~I), impc<lauce tn.1tt·hu1g is ol rcl.i
uvcly minor imporlunce whe11 \\ c 
speak of vultago amplificatim1. 111 
lran!>fcrring 1ww1•r, ho'"l'•f'r. il i~ l'X

tremc1~ important that tltc impedant·e 
ol the clc\ ic.-e \\ h idt is to a.bsorb I l 1c 
po" er be equal tu the impcJ.u1cc of 
Lhc ''gl'nerator." u1 this ca!>e, the 
powL·r~ arnplifin. \ sin1plc c:...11nple 
"ill Sl'f\ l' lo illu,tr.1te this f.tcl. ~up· 
pose the sccm1dan of an output tr.111\
fonner of an ;Lnlplificr 1s tlesig1lt'cl for .1 
lfj ulim le.id 111 l-igwc iJ\ \\C h.ive 
shown an ~ olm1 speak<·r trn111cdcd 
.1l'rcN, a 16 ohm set·omlan. Fur ~im
pWic:ati1111, \\ e It.I\ e ,110w1; the .unpli 
fier .ts .t l'OILSt.rnt voltage ~e11l'r.tt11r. 
"ilh ib. O\\ u source i111pL-d<111ct i11 
1;erie<. with the lead. ~uppo'c tht· 
ugeuerntor"' produces a c·omt.mt .1111lio 
rnll,1ge of 40 \'Ult.... lH Fif!.. 6 \ onh 
1 of t11at voltage will appear ac·ross 
Llie b ohm loudspeaker l1·atl because 
11f the voltage c.li ... id<>r acl1on. In other 
"on!.;, 1:3.:3 volts acm's the speokl•r 
a11d 26.7 volts .u.:ross the mopli.Gcr\ 
O\\ 11 inlt>rn.11 impednnc·c· )Jow, power 

is cc1ual to E 2 /! 'vhere E is voltagL. 
.111d n is the impedance of the load. 
1 hus, in the c:ise of Fig. 6A, the 
po'' er absorbed by the speaker will 
ht· ( t:>.3):!/ or 22.1 watts. Now 11.lt 
"' l'Oll~idcr Fi!!, 6H •. in which a dc
lilwralt· ''mismatch" condition has 
ht•t'll \t<t 11p. Lhis time , ... ;th too ill~h a 
!o.1tl imped:mt·e ~ow, !!:: of the tol.i] 
\'Olt•tge (or 26./ yo)l:.) \\ill appear 
.1cro<.s tht· imped.111t·c. But the lo.id 
impcdan<:e (R \ is four times the pre
'ioul> 'alue. The 11sc ol lh~ pcl\\ er 
formula Lt>lls us th.it approximatl'iy 
2:1.J "alh will be devc•lopc<l across 
tlw load. ln Fi[!. 6C we haw slum u 
,1 hookup with .1 perfect imp1·tla11c:c 
rnntc·h; that is. the loud equals the 
.1mplifi1•r impedance. c\pplyiug the 
r11r111ul.1 Ollt'I.! more, \\ e Srt• tl1.1t :!0 
volts will anpear ncrnss tl1e load ;mcl 
(W):!/ 16 is ec1ual to 25.0 watts. Jn 
11Llwr worJs, maximum power lransCer 
n.lwa,·s takes place \vhen the load 
1111pt-<lance t'<.lU.t h the source impe
d:mt·1" T he mismatch illuslralions arc 
rcalh· on the optimistic side, because 
\H h.l\'e .1ssumcd a perfect "constant 
rnllagc" source. Actually, todu; 's 
pO\wr amplifier falls somewhat short 
of a tnic constant ,·oltage ~ource aml 
\II, ~enerall~, the loss of po,,cr trans
f l'r will be cvm {!reater than th 1t 
illmtratrd. 

Speaker Connections 

It follow,, then, lhal a loudspeaker 
ha\. in~ an 8 ohm voice coil impccbnce 
o;licmld ht· connecte<l to the !> oh111 tf·1-
mi 11al' of thl' amplifier and one havim~ 
a Hi ohm impcdanl'e should be· con
nccll'tl to I he terminals marked 16 .t111l 
Ground ~or Common). The problems 
gl'ncrallv nrise when more tb<tn mu.~ 
~pt•aker is lo he conuectecl for 'iilllul
t.1111•11u~ use \\'e have poiulecl out tli.tl 
one or the flexible features of a high
fidt~lil\ instalblion is the <1bilit\ to .tdd 
lmul~pcal..ers in various parti of the 
house witl1 an additional investml·11t 1f 
mt•reh the cost of each loud\pe.thr 
acklnl. I mproper connection of these 
aclditional speakers <:an lead to more 
~mf than thry're worth. SimplP ip
plic.itinn of the series an<l par.illcl rc
si~tantc formulas will .1\(11<l mis
m.1lche~ .111<l attendant reduction of 
pcmC'r. One \\ ord of caution however. 
l'rom an earlier article in thi:. scric<> 
'011 will rec.111 th.1t adding a 'il'Contl 
lomlspeakcr Lo a 10 ·wall amplifil'r 
docs nol mean tl1at no\\ each of l wo 
louchpeal..ers will ltauclle lO walls. \t 
l>t·~l. \dth a perfect 111:ilcl1 all aro11 11d_ 
tlw loudspeakers will reccivl a maxi
mum 1)( 5 watts each. Thi.., is still 
plenty of decibels of sound, lf 11111lb
ple speal..ers arc c:arried to e:<lremt's 
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fa~ for ex.1mple, one i11~talbtio11 wt 

k1t11\\ of h.t:. eight loudspeakl'r~ 
throug ho11t the huust·. .tll fed from 
1')11<: .11nplifirr) it is a good icle.J L•> 
H'-t'\ <ilnalt! Ill<' m·<·r.111 pu\\'cr rc•1p1in·-
11w11h in .u:.·c:cmla11ee "il11 pn1C·ed11re' 
outli11l'd l'arlier_ 

Series, Parallel Arrangements 

To m;ike your 1oh -;impler. mc"t 
cummt.>rcialh a\·ail,1ble amplifiers a1 c 
1111\\ C'<(uipiwd with J. h a11cl 16 olu11 
lt-rmmals (in addit11111 to tlw commm1 
or "grou11i1·· tt>rmi11al). Fi!!,rtrc:.\ 8A. JJ 
C. D .md I~ illu,trate 'Otllt· of tlit> 11111n• 
po1~u la 1 "11~11l t~i l c spcal..l'r·· l10ok-11p' 
\\ l11d1 m;111 1latn l'orrt>d impedat1l· 
11111td1 to all .-pc•;il,ers i11\'ohccl. :\ wor<l 
abu11l Fif:!.. NC. I n thL~ wT;mgt•meul .• 1 

c.·orr<·c:l impedance match is main
tained Lhro11ghu11t, but '011 \\ ill nolt• 
t lial t•.1ch of the 8 011111 'speaker~ will 
ab~orh onh half as much power <L!) th1o 
'i11gle 16 ohm spe.11..er. Sinc:e l'ac:h 
parallel li ra1wh ol tile Clfl'111l has e1p1.1l 
c:urn'nt l111w (the total imped.111cll of 
l0acl1 br.111cli hl'i11g e11uaJ: 16 ohm.s) 
the voltage dcvdoped across :in impe
d.111<.•c of <) ohms will be onh half th.it 
dt•wlnp<'d across 16 olUllS. \·en often 
tlm nrrangement can be usl'd to ad: 
h111tage, as in ca~es where it b desired 
to ha\'e less audible soWl<l from sm.ill
t r, secondary speakers than from a sm-

. glo main spealer S}Stem. Fi!!.llfl SD b. 
c':"ployed very often and n·prese11Ls .1 
slight departure from a true match ol 
impedance. The mere fa1.·t that a11 .un
plificr possesses taps :it 4, 8 a.JI(! 16 
ohms does not imply that a -l ohm 
~tlt'aker cau be connecle<l lo the four 
ohm lap, an 8 ohm speaker to the 8 
ohm ~up and a sixteen ohm speaker to 
tho sixteen 0 L 10 tap all at tlir s11m1• 
tinu'. Let us consider why this is .;11. 

T he moment .1 4 ohm speaker is con
nected across the 4 ohm wiuding o[ 
the output transformer, tlmt seclim1 ot 
winding now looks like 2 ohms ( l 
oluns in parallel with -1 ohm speaker) 
to the rest of the output transformer. 
Since the lotal secondary is but a sin
gle cor~tinu?us winding with taps for 
the v:inous unpedance, this means tl1<1t 
the 8 ohm windi.11g is now somcthin~ 
less than S ohms because part of its 
turns have been shunted bv an ex
ternal impedance. All of th.is' non,;tb
standmg. the arrangement shown iu 
Fi~. SD (and similar arrangements 
which ) ou will uudoubtedh come 
across) can be used satisfactorlh wiU1 
011 1 ~ a negligible mismatch, if no other 
"pcrft•('l" arrangement suggests itself. 

Speaker Switching 

All of the arrangements for multiple 
speakers illustrated thus far depend en 
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aff Sjll'<lk!'r\ hl'ill\! jll'llll.llll'llll\' COll

lll'l'lt•d ii a 1.·111 r1.·<:t 1m1wdnnl'l 111.1td1 is 
tn ht· 111.1111t.ti11t'<L Till' 11111t(·(Li.lle <lis
.Ldva11l,Jgc ul '\ll<'h an arrangl'111ent 1s 
t(u f,1l·I tJ..tt th1 l'll\lClllWI Ill.I\ 1111[ d ·
'ire to h.1n .ill 'lw.1l..1·r~ l1l..-ti11g at 
rnttl' P1·rhap' ollwr 111u11hl'rs ol the 
I .11111h i11 otltl'r r1111111' It" e had t-11011uh 
Iii /i l11r rnu d.t\ .1ml m· 111tt·1111111 Lu;ir 
f.n·o1 ii<: I\ m. st1·n. Thi s1mpll'st so
l11lm11 h to 1~p1ip r .1<:11 lo11<"Pt'•1l.er 
with l "p.1ll" or \11l11111t• co11trul. ThPse 
Ill ,I\ ,1il.1 hie c·omm1·rcialh 111 either -L 
'i 111 16 1111111 '.lltu.'\ .111d "hen proper!) 
l'lllllll'I tt'cl. p1 r imln1ttiu11' ~11pplil·t.I. 
Ll1l' m,1111lai11 :i C'1111stant imprdanct> 
t l>< 111a I lo I hl pa1 I itu lar lmHbpt'.d .. Pr 

i11qwd.1m·1) \\ ht•llll'r Lhc "P('<1l..L'1 i:. 
.. 1111 lull' or tuml'rl down to i11.111di
hilit'. rlw nnh di~advanlage iu this 
11wlllml is th.it full powt•r i'> .1lwa~ s led 
111 t•ad 1 spcal-.cr (or pad as the easo 
llhl \ he) an cl i11 certain iusta11ces 
\\ li~·rc it llli~hl ue dt·~irahlt• to feed 
full wnplilit•r power lo a singlt> spc.1k-
1 ·r it h nut pos~ihlc to do so 

Switching Arrangements 
ThL·r1.. .1rL. sever.JI comp,mk' m.mu

f.1l·h1ri11g .1 full line of rotan S\\ itches 
1 .111gi11g ~ from 'iinplc, tlll'c~ posiUun 
t' 1>cs to clc\ en po:.itions. Tht> thr.-e 
p11,ilio11 t) pc' \\ill probabl~ Gml greJt
t ,1 applic.1tiu11 in ) our in,tall.itiou 
\\ ork b1.'l·.1u't: th1·\ .ire ideal for l\n•
~pl•al..1.·r S\\ ilcl1i11g' Tht usu.ti arrangl'-
111c11t h Lu h,1,c lhc positions a.~ fol
io\\'· Spcak<·r \ Spe.11..cr B and 
Spe.1l..l·1 \ phi' H. Tht' tricl.. b lo have 
llll'sc '\\ ild1 i11i;- sequences alwa ) 'S 
111ai11lai11 .1 t·nrn .. 'l·t i111p<•<lance 111;1tch 
lo I lit> .1111plifil'r, whether there be one, 
two m more spC'al..rrs connected al wv 
~1\1•11 mmnt•nl. 111 Fi!!. 9A, two IG 
nhm (or Lwo eight .,1)111 or l:\\u forn 
uh111, with t'orrl'spondin~ transposition 
of unlations i11 lhL <l1a~ram) lou .. 1-
'Pl'.tl..cn a11..• tu b1.: 11wd "i11gl) or to-
1rctht·r. ) 011 will nolL' bv traeiu,., 0 ,, ~ 0 

throu!!h th1 "' itt·hiug St't[neucc. th.it 
"lieu t•ithcr 'in~ll' 'f>L·.11.Pr i' med, 
11 I!> hookcd lil'lwt·l·11 tht' '>ixteen ohm. 
tl•rmi11.1l .111tl t 1 ... 1.·ommon or ground 
tt•r111i11.il. 111 till' thinl "'itch position. 
wlwn hoth sp,•aker~ arc to be useJ 
the) ar1.· p.11.1)1.: lt•d .mcl councctecl 
Kross Liil' ~ ohm lap .m<l <:ommo11 
Fi!!,llrt 10 illmtratcs the switching ar
r 111gnm nl for ,1 p.irti<:ular 3-spcakcr 
\l'l-11p t>mplu) i11g l\\u '>-ohm .md one 
IR-ohm ~\·,tem \\ bile eonsiderabl" 
more c•o111plf'x. it c,111 he trncl:'cl -.,tep b~ 
stq> .111d "ill di,cJo~<.> th.ll sen~11 po:.i
tion' •lrL •n .1il.1bll'. as lullows: Speaker 
A, Spt>.ll..l'r Tl, Speal..cr C, Spealer \ 
plu~ B. Spl•akC'r A plu~ C, Speaker H 
p ins C ,u1d finall), Spertkcrs .\ , B & C 
.1ll l11gelli<'r. ~ lnm 11Lh1 r varinlions, for 

[t-011/inuul 011 prtf!.l' 31] 

a:r. ·w----, ..... 
40w I -· ----' 
IA) 

lo. 

rrnli:!--• IUW 
I .. t 
I= I 
I 

l- - --' 
(8 ) :rn--:~ .... 

6 409 I & 
,_I ___ _, 

(C) 

Fig. 7- Power loss due to Im
.proper Impedance matching. 
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(A) l8) lC) 
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• 
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F •• I-Typical circuits for .......... 
Impedance matching. 
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THE 
NEUTRODE 

TUNER 
by Georg e Kra vitz Fig. 1- The Standard Coil Neutrode Fireba ll Tuner. 

How to troubleshoot, repair and align the new Standard Coil Fireball Tuner. 

The increased popularity of this tuner makes familiarity " essential". 

N l..:UTllALJZATlON is ,1u olcl principle 
with a new application in d1/ 

tuners. In the Standard Coil l\eutrodc 
tuner circuit, ..i neutralize<l triode h 
used as an r/ amplifier. Speti;il lubes 
were developed for use in this circuit, 
to provide a more efficient and durable 
vii/ tuner. 

The :\Putrode circuit is usl·<l 111 two 
tuners: The Fireball, shown in Fig. J 
and the conveulional Turret tuner. 
f3pc1111sc of its newness and wide use, 
the Fireball h discussed in greater de
tail in this nrticle. However. circuit 
detajls and nlignment procedure an: 
cssentialh the same for both tuner:>. 
The Fireball is shown in nn exploded 
view in Fig. 2. When parts <lrC re
ferred to b\• number in this Mtidt'. sec 
]
. . ., . 
•1g. -· 

fhe Neutrode circuit. bcc<lll\l' of its 
improved design and lo" cost. is be
coming increasingly popular with n'
cciver manufacturers. \Vhen more 
!'\eutrode tuners are pul illto servic.•P. 
the law of averages inclicutl'' th;1l .1 

greutl'r number will reqwn n ·pair or 
uclj11sh1wnt. For thi' rt>.tM>11, the '\t•u
trode i~ of interest to sef\ ice tcclt-
11icians. The popuhril~ of the :Xc11 
trode circuit is sh0\n1 h' tht' li't hr-
low. -

Receivers Using the Neutrode 
Tuner 

\ parti.il list of television receivers 

l4 

"hich may be equipped with the Neu
t.rode tm1 C'r appe,1rs bclo" _ 
~1.\:"\UF.\C:TUREH ClIASST 
;\J1<lrc.1 YQ21 
Ernersou 1-100 
Hoffman ;)27 
Hoffman 332 333 
Hoffman -122 
'.\ lagnavox 24. series 
i\I oulgomel) Ware] (Airline) 4031 
\fontgomer} Ward {Airline) 5041 
\ lontgomen \'\':ud {Airline) 5044 
Pac:kard-Bell 88S3 
P.wl.:ur<l-Bell !J8D3 
\ \ ' esUnghousc V-2371 
\\'csliughousc V-2373 
Westinghouse \·-2-364 
Westinghouse V-2365 
\\"estfoghousc V-2366 
Zenith 17A20 

Whv the lren<l towar<l the Nu1-
trodei The answer can be understood 
by considt>ring the advi111tagcs offercu. 

Neutrode Advantages 
The ~eutrode circuit offers the fol

ltJ\\·ing advant,1ges: 1-Tligh g..iiu, 2-
Lo" noise le,·el, 5-Lo" voltage opera
tion ( 125 V), and -1-Tnbe~ operate 
• 11 low plate clissipalio11 

Hems 3 and 4 indicate longer tube 
life and elcclric.11 durnbi111'.. Tn fact, 
e:\'Perience h,1s shown Lhal Lhe Fire
ball Neulrode is remllrkabh· free of 
electrical troubles. lf a d~fect de
velops, it is likely to be mechanical 

i11 nature, although mechanical trou
ble~ occur less frequently in the Fire
ball lhon in other ohf tuners. 

The rugged Fireball, small in size, 
i~ eas' to service. The bottom cover 
assemhly ( 10 in Fig. 2) can be lifted 
off witl1out tools; coils and parts are 
.1cccssible. To replace the bottom 
co,·er assembh, simply snap it back 
in place. 

Neutrode Circuit Operation 
Electrically, the Fireball is relativelv 

uncomplicated and easy to unclerstaoci. 
Siuce a tl1coretical (as well as prac
tical) k'llowledge is important in serv
icing nny electronic equipment a brief 
<liscussion of the circuit operation fol
lows. 

The Fireball Neutrode circuit is 
shown in Fig . . '.J. The vhf signnl is fed 
to the 300 ohm antenna terminals, 
through CR1 and CR2, to T J. Com
poneuts CRJ :md CR2 constitute iso
lation network. In many receivers, the 
hmer <:hnssis ground is electrically bot 
"ith respect to earth ground. If the 
,mlenna and earth ground are touched 
.1t tl1c same time, CRl and CR2 prl.'
vent shock . 

A fer:ite core balun type matching 
transformer, Tl, couples the balance<l 
300 ohm antelllla lead-in to the 75 
ohm tuner input. (Tl is shown as po.rt 
of lhe antenna board assembly, item 
14, in Fig. 2). 
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A well-designed tuner should reject 
signals at the if frequency ( 41 me) 
arriving at the antenna. Thus manv 
interfering signals are not pa~secl 
through the receh•er due to rejection 
of 41 me bv the parallel trap. U :mcl 
C 1 and the sf'ries trap, C3 and L2. 

The nntcnna circuit is tuned to np
prox.imntely the center fre'luencv of 
the channel being received. The r/ 
response curve is "rocked in" bv 
spreading or compressing the tum~ of 
the :mtennn coil, L.'3. 

A '30 mmf feed-thru capacitor. C!~. 
silu<lt<'d between the parallel and 
series tuned traps. Functions ns fol
lows: 

J-lt serves as low-side capacitive 
coupling to the pi-type resonant input 
circuit of Lhe rf amplifier. 

2- Tt combines with the antenna coil 
r,:3 Lo rorm a low pass filter. Thie; filter 
nttl'nuates nnv local oscillator feecl
hack through the rf amplifier circuit. 

Condenser C-l couples the c11/ signal 
to the grid of the rf amplifier :u1d nl~o 
pr<'vcnts the de resistance of the nn
tennn circuit from loading do" n the 
n!J.r line. C./ nho pcrfonns nn inter
ference rejection function since it has 
n compnratively high reactancc al 
lcm er frt'C'p1cncies thereby attenunling 
low frequ('ncy i11lcrference. 

The rf inpul circuit (at the 2B'I t 
grid) consi~ts of a resonant pi filtcr 
The l-.11x1cil ,. of CJ is relativel~, low, 
therefore. the inductance of antennn 
coil L·'.3 is made eomparath·l'lv high 
This design results in a higher tlnn 
usual circuit Q and a resulting in<'IC'ilSC 
iu interference rejection. 

The input capacity of the 2RN4 i~ 
low comparNI to that of C2 :tnd CI 
For this reason, most of the input 
sig11nl voltage is developed helwcc11 
grid ancl cathode of the 2BN4, rec;11lt 
ing in high gain. 

An age decoupling network, consist
ing of RJ :i.nd C5, keeps the si~ 11 
out of the age line. 

Triode Neutralization 
The clements within a tube. nncl the 

space between the elements, act 11~ a 
C<ipacilor. At high frequencies, on in
pbasc• signal would feed back through 
the inter-elel·trocle capacitv. To make 
it pos~ible to operate a triode at high 
frequencies, the inter-electrode ca
p<1cit\ is neutralized by feeding bn<·k a 
portion of Lhe signal at the pl.itc, 180 .. 
out-of-pha~e. to the grid of the snme 
tuhe. This signnl is fed through neu
tralizing capacitor, C20, which is ad
ju5ted to provide the correct amount 
of out-of-phase feedback. (Neutmliza
tion instructions are included undcr 
flF Alignment. in this article) . 
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h•m IJesttiptlon 
I Trimmer a..aembly. Rf or mixer -
~ Tst POint 
S Rcuinlng "Pring 
I Cam follower 
3 Return spring 
•l Locldost aprin11 

Neutralizing trimmer u.~n•hl>· 
' SU.tor board as.~IJly 
~ Spring contoct 
Ill llottom cover """"m\>ly 
111 \ 10 me input c•wcr uatmhly 
11111 Extension contact- used with 10 me 

inrrut cov~r n"lacmbly 
11 Shnft and rotor due U•ivmhlv 
I~ Oscilliitor •lug -
I J De·•·nt -r~cer 
11 AnU>nnl\ lluMd n«en1hl) indu1les 

mr•untinir ryelrt• 

l~ 

,, ,., 
?<I 
211.-\ 
21 
21 \ 

Tuhe •hlt'ld. RF 
Tul•e. RF-tn1" number •lamJ)<?d 011 

co"'er 
Tub(', o<cllt.tor-mh<er-typ~ numher 
:..,mp<!<! nn cover 

Tul'<' ahivld. 05cnlalor-ml~er 
Ort~nt spring 
Deltnt locator llt<Sembh 
Early detcnt locator 
H!v~t mnunt.a detent locator assembh· 
Rl\·et- mounta <'arly dclenl locator 
Octcnt roci 
rnm. fine tuninli:' 
Wn~her 
~·lne luninr,r hrncket 
Scrcw-mnunts fine tuning hrnckel 
ShaCt retalne• 
~hnrt. Rnt tuning 
Ketaininr ~Inc 

Fig. 2-An exploded view of the Fireball Tuner with a parts key. 
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•~o' .g~ -'~ 1•Clf1cc 

= ! ~1~· •• 'l * 
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Fig. 3- Schematic diagram of the Neutrode Fireball and Turret Tuner. 

The rf amplifier tubes used in the 
'fr11 trocle tnner h.I\ c hren developed 
1••1wciall) for thb drcuit '\ote lhat 
l"o eonuections are prm i<lecl for bolh 
grid .111cl cathode of the 2B1' I Thi~ 
1 esults i11 r1'<1Ul.'l'<l le.1d indm·t.111ce an,] 
make~ a. single nt>utrnJi;i;ation .1dju,l
nwnl swtable throughout the entire 
1·h f b ;1 ml. 

l ~!'e<l-thru c.1p•lcitor C2 / .ind resisl111 

R:! form the rf amplifier plate cl<!
t·oupling drcuit 

Mixer Stage 
S1g11.1l vollnge, developed across IA, 

h i11d11t·ti,eh coupled to L5. The mixer 
gml l'ircuit is tuned by trimmer cn
pac:1tor C12 which combines with tin~ 
i11p11t t·ap.1city or lhC' miXl'r tuhe. T he 
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Video Sound Receive r H- F 
Carrier Carrier Oscillator 

Channel 
Frequency Frequency F requency Freque ncy 

l Mr.) <MC) (MC ) (MC ) 

2 54-60 55. 25 59.75 101 
3 60-66 61. 25 65. 75 107 
4 66-72 67.25 71. 75 113 
5 76-82 77. 25 81. 75 123 
6 82-88 83.25 87.75 129 
7 174-180 175.25 179.75 221 
8 180- 186 181. 25 185.75 227 
9 186-192 187.25 191. 75 233 

10 192- 198 193. 25 197.7 5 239 
11 198- 204 199. 25 203.7 5 245 
12 204-210 205.25 209. 75 251 
13 210-216 211. 25 215.75 257 

Table 1- Sweep and Marker frequencies for Rf alignment. 

Fig. 4- Connedions for 
alignment of the tuner. 

visual 

f ig. 5 - Response curve with an
tenna swamped by a resistor. 

vv 
fig . 6- Response curve during 
neutralization adjustment. 

Fig. 7- Response curve whe n 
tuner is properly aligned. 

.1cl111,h11e11t of Cl:!. simil.u to llt.11 111 
rf t rimnwr (';-, inrnhl'S ,1djmlin~ 1111' 
lrin11111 r cm 011e cha11nPl and .ulp1't 111l! 

.ill olher dm1111cl coils lo hull' '' 1tli thh 
t•sl.1hlislwd <'apal'it~. 

Rl·sis tors R6 and R9 conslilull' till' 
111ixt•r gml re turn . A test point is pro
' id1•d at the j• m<:tion of till' rt>~istu1,. 

16 

T ht• 1111wr \la~1 "grid ll'.1k l1i.1sC'cl au I 
most of th<'' o1ta!!C is ckvdoperl h,- th1· 
oscilhtnr :.i(!11.1l "Jule .1 portion of ! 1w 

hiie; 'olt.t!!l' '' d1 n l11p1·<l h~ t.hc ii1-
commg r11f lcll•dsion si{!naL .\ grid 
leuk dn·uit. in .1thlHm11 lo cle\'dopin!! 
hi;e; .• 160 .1t·t' '' .1 cl1'11•ctor. Tlil·ref1111• 
'' ilh m1 r/ S\\ Cl'P !!t'll('rator 1·onneetrd 
acn>!>~ tht- a11tt>1111a ti rmiuab, a11 usdl
hM:opt• 111ay lie <·nnnc>ctod to Lhe test 
point to ol>srrvc LLc rcspon~c 1·11rve ol 
Lhl· T"/ drl'nit. 

Iuductnm•p J.fJ j, to prm idr .1 'im.ill 
1muunt ol 111-plrn~r fr·edhack- not 

l llOll!!h 111 1.:a11w 11sdll.1tion 1111: 
1.·11011!!h to 111.1\.1• l lw ~ain of tlw turn r 
more eoHSt.u1t 011 .111 1·h.mnels. PhYs· 
ic:.Llh L9 t·om1sh of St'\'t'r.tl tim1s it, 
l'acL of tlw h> .. 1cl~ of t·ap.1citor C [ .) aud 
neccl not he icl justc·d 

Oscillator 
Tlw lriock· ~1.·ct11•11 of LiiL· .;c C"I 

hmd1011s a:. .111 ov·i11,1tor \ 111 1clifi cl 
Colpilh drc·11il is 1M·11. The ov·ill.1trn 
mil for c· 1d1 d1.111 11 l j, sl11i:?; luurd. To 
prt'wnt the ~111~ from being '1ost~, th~ 
inside di 1m1'li-r of 1-.1d1 niil form i' 
thread1.'li tliro11gl11111! it- len!';th. 

Os::ilbtnr l'llil Ui b indm·ti\ l I 
to11pl1.-<l to / ,.3, t Ill' 111i\tr giid 1.·oil. \ d
c1iU011al L'm1pli11g j<; uhtnincd through 
ClO Lo minimitt' am possihh cl1·t·n·as1· 
in ml'ilbtur i11jeC'li1111 ,\l hi~lwr r11-
q11euciC's. _ 

To .sl,1b1li/1• osdll.1t111 ln·opwm•\ . 
C 10 and CI.J .111· tcmpc·r,1h1n· t•11111-
1w11salt'tl. ·1 heir lC'utpcr.llurc cocll1-
ciPnts .trc chosen to mi11imi11 11,l'1lbtn1 
frt'fjllt'llC\ drill "ith d1.111g1·s i11 11-m
lll'r ,1 ture. 

The £uc t1111i11g t-;1p.1dlnr h con
slnic:te<l so that it opens .111<1 d11,1·s l1k1 
tl1e coYer of a book. l"or thi s reason. 
the Luuer is ofh'n s;1 i1l to haH "h110!-' 

li1w tUtting 

RF Alignment 
(Including Information on 
Neutralization) 
Eq11ipm1.11t n'<plircd: 

1. ~we q> l{l'lll'ralor 
" \l .11 kl'I' !.(t-ner.1tor with tlw lull11w

i11g I r<'l [ll l'llC,V outpu ts: 
Sound: 59.lfi me to 215 111c 
\ itl1•n: 55.25 me lo 21 I 25 me 

·1 Osl'i lloscope 
-l Bi.is "t1ppl~· 
."). \latd1in!! pad. shown in Fif! . .J. 

RF alignment procedure: 
'\11111hl-r, in p..irculhesis refor to .1 p.1rl 
'"'!\\II Ill Fi~. 2. 

I - C:m111l-ct ecp1ipment JS sltO\\ 11 iu 
fo'iv. ·I. T11ru on rcc:eivC'r .111Cl 
1·q~ ip 111 cnt :md ::illo"'' a fl ve 111i11 11 t1• 
"arin-up period. 

2 \ pph a 11t•galive 2.5 volts lo l1111t•1 
flf!_< input (2). 

.3-Coum·tl •l 22 ohm resio,tor at·ro-., 
lhl· .111tt-1111.1 tcnuiiuls 

1- t;\\ 1td1 lo ch.umel 10. 
') H1·m11\·e bottom co,·c•r .1~,l mhh 

' Ill l 
H Dl'l111 11.• mix1•1 plate coil, LS The 

ad jmtnll'nt hole for lhi:. ruil b 
li1L'1tted lo the righl uE Lh1.• ost'i l
l.1tor-111ix<'r tuhe, in<licalcd 111 Fig. 
2. 

t'..otc· This ... tep is ucccss.1n· Lu 
.1.rniil kicJ..-bnck ( t·urve <lislor 
I ion Jue to inter-actmn) Tt will 
h1· lll'te~sarv to rehuu> LS .1c
t·cmli11~ to 'the manuf acturcr\ 
if al i!!l1mcnt iustructiom .1flt'r 
t·m1<..Judine: the tm1cr rf .1li~n-
11w11t. 

7-.\ djlt't Ci and C12 (see Fig. :3) 
for n•sp<m~P l t1 rvt' shown i11 Fig 
~. 

'\oh': Ullimaleh , .1dj11:.bncnb 
"ill hi> 111aclc to achievt> t lw 
t·m,·c "llCl\\ n in Fig 7 \ l Lili-• 
tirm. liowever. tlw nspcms1 
t·11n i> (Fi!!. .)) will he m11c·li 
'' idt•r "111<.I <li:cpcr bcc.1use the 
an!L'nna circuit is tempor.1rih 
lo:1c11•d wilh a 22 ohm r<'-'>i'ilor 
Th<' purpose of this resistor i" 
to prevent curve clistorlio11 d1u: 
lo 111<' dfccl of thr input dm1it 
T he 22 ohm resistor reducl'S the 
11 1put circuit Q to a 11egligiblc 
v.ilu<' 

s-Ht•mm·l' Lhc 22 ohm rcsisto1 con-
11cd<:d across the .int<'nna tcm1i-
11.1ls 

H ~prl'.ld or compress the aulcuna 
c·oil for n1.1\im11m ~,1i11 bt•h\h'll 
tlil r/ marJ..ers for ,t balanted f C'

spunsc. The two pcnks should he 
S\ 111metril-.1l. 

111- lkmnvt' llw Il + lead from Liu> 
llllll'I' 
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11- Increase the sweep genera tor ou t
put level. 

12- Adjust the neutralizing trimmer, 
C20 (7 ) located inside the tuner 
Adjus t C20 for minimum gain be
tween markers as shown in Fig.(). 

13-Re-connect the B+ lead to the 
tuner. 

14-Swilch sweep generator to channel 
13. 

15-Replace bottom cover assembly 
( 10). 

16-Adjust antenna coil by compress
ing or spreading the turns throug h 
a recrongular hole in the bottom 
cover assembly (10). The rec
tangular hole is sbo'm in Fig. 2. 
Adjust the coil for maximum gain 
and a response curve similar to 
that shown in Fig. 7. 

17-Repent step 16 for each channel. 
Change sweep and marker fre
quencies to the frequencies re
quired for the channel being 
aligned. A list of frequencies is 
sbown in T able 1. 

Note: If it is impossible to ob
tain a passband within the limits 
shown in Fig. 7, it will be neces
sary to adjust the foductance of 
pla te coil IA, or mixer coil, L3. 
This can be done by applying n 
sm.ill amount of acetone to the 
coil winding and compressing 
or spreading the turns us re
q uired. 

l b-Retune the mixer pla te coil, L8, 
according to the manufacturer's if 
alignment instructions. It wlll 
usuallv be necessan to con11cct 
the oScinoscope vertical input to 
the video detector output to m ake 
this adjustment. 

Oscillator Adjustment 
The simplest m ethod for adjusting 

the oscilla tor is to do so with a TV 
signal recei\'ed o.fl-the-air . There i · 
an individu.il adjustment for each 
channel. Use a non-metallic alignment 
tool for adjustmen ts. -
1. Turn on receiver. Allow a Sve 

minute warm-up period. 
2. Set chan nel selector to an active 

channel. 
3. Tum the Gne tuning control to the 

approximate center of its range. 
Because the line tuning is continu
ous, it is necessary to estimate lhe 
center of the fine tuning range by 
watching t he picture. 

4. Tune lhe oscillator slug for best 
picture. When the channel selector 
is switched to a channel. the oscil
la tor slug for the channel is acces
sible through a hole (shown in 
Fig. 2 ) in the bottom cover as
sembly ( JO). 

[conti1111ed on page 30] 
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Get the most out of your test eouipment budget by ulillz ng HEATHKIT 
instruments 1n your laboratory or on your production I ne. Get high 
qual -, equiprrenl. without paying the usual prem·um price, by dealing 
direclly w th the manufacturer, and by letting engineers or technicians 
assemble Heathk1ts between rush periods. Comprehensive Instructions 
insure minimum construction time. You'll get more equipment for lhe 
same investment, and be able to till your needs by choosing from the 
more than 100 different electronic kits by Heath. These are the most 
popular "do·ll·yourself" kits in the world, so why not investigate their 
possibilities In your particular area of activity! Write for the free 
Heathk l catalog now! 

--~ 
Contains detailed descriptions 
of Heathkit modP.ls avallable, 
including VTVM's, scop~s. 
generators, lesters, bridges, 
power supplies, etc. 

i 
I 
I 

.. FREE catalog 
I Mall coupon below for I your copy-Now I 

1--~~~------~---~-~~--~-~ 

Also describes Heathkit ham 
oear and hi-11 equipment in 
kit form. 100 interesting and 
iirofllable "do·it·yoursetf" 
pro)eclsl 

I HEATH COMPANY 

I
I A SUBSIDIARY OF DAYSTROM, INC, 

BENTON HARBOR 29, MICHIGAN 

I I N.amt 

I
I =dr~Zon• 

State 
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Rely on the tube that hos always been speci
fied by leading independent set makers. 

/ZJ~c~J~Qgqfr~ 
TUNG-SOL® 

Magic Mirror Alumin ized 

PICTURE TUBES 
TUNG·SOL ELECTRIC INC., Newark 4, N. J. Soles Offices: Atlanta, 
Ga.1 Columbus, Ohio; Culver City, Colil.1 Dallas, Tex., Denver, Colo.; 
Detroit, Micll.; Irvington, N. J.1 Melrose Pork, 111.; Neworic, N. J.1 
S.ottle, Wash. 

' 

. ' 

TRADE 
Zenith Radio Corpor:ition, in a sharp departure from 

indusLry pr:icrice, announced a new series of "c::irry about" 
TV sets with a precision built, high performance horizontal 
chassis to replace its vertical chassis portable TV receivers. 
Wired b) h::ind-with no printed circuitry- the horizontal 
chassis offers the set owner greater operating dependability, 
longer TV life, and elimination of service headaches 
caused by printed boards. According to Zenith, the vertical 
chassis has been virtually "standard" throughout the in· 
dustry in portable TV while the more costly, higher 
efficiency horizonral ch:mis with hand crafted wiring has 
been generally restricted to use in higher priced, big screen 
receivers. •• 

• • • 
Motorola has concluded what Floyd McCall, Vice Presi

dent of railroad sales, termed an important "fin1" among 
manufacturen of 2-way radio equipment for railroad use. 
This innovation, McCall said, was the holding of a week
long service school designed strictly for railroad 2-way 
radio technicians at Motorola's service training center In 
Chicago. McCall emphasized that extensive use of radio 
equipment and new developments in the railroad industry 
have intensified the need for skilled technicians. M1> 
torola's purpose in hold ing this school, he pointed out, was 
to he lp fill t his need and alM> to bring latest servicing tech
niques and information to the technicians who maintain this 
gear. Motorola's newHt developments in its 64-volt tran
sistorized equipment, as well as its " Main..Une" communt
cation system and standard 2-way radio gear, were fees~ 
tures of the service school. 

• • • 
According to a recent newspaper report, the Navy's quest 

for a simple instrument pand for planes might lead to 
three dimensional tdcvision for civilian use. The screen has 
been designed to replace the maze of dials and pointers a 
pilot ·must must watch and will be used to present fiigbt 
information calculated by computers. This flat screen may 
lead co TV with perspective. T he flat screen was developed 
by perfecting a transparent phosphor which can also be 
used for a simpler, more efficient color tube. 

• • • 
A new television station went on the air from Port Jervis, 

New York. Manufactured and designed by the Dodge Tele
vision Division ol Thompson Products, the station fays claim 
to being the smaffest television station in the worfd. It has 
one comero, is manned and directed by one person, and 
its programs boast of the top Trendex, for almost everyone 
in Port Jervis watches the locaf programs. The station is 
hidden from the rest of the nation by a range of mountains 
near the Pennsylvania state line. The TV station whlc:h Is 
owned by the Port Jervis TV Company, Inc., Is housed In 
a studio that formerly was a two-car garage and Is unusual 
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FLASHES 
in that It's the only station In the world tha1 is run and 
operated by one man. The total cost of the station is 
estimated at $5000, not including the cost of converting 
the garage into a television studio . 

• • • 
A new " live" cofor television camera, smaffer in size, 

simpler in design and easier to operate than any now 
avaifabfe, and which is expected to resuft in better home 
reception ol color TV programs, was unveiled by the 
General Electric Company's Technical Products Department. 
It is the first such device to incorporate printed circuits 
and transistors. The new color TV camera weighs but 
215 pounds; 7 5 pounds fess than current modefs. Dim en· 
sions of 34 by r 8 by 22 inches are r 0 inches shorter; three 
inches narrower and about an inch lower. Spec.ial circuitry 
designed for the camera ensures truer registration of colors 
with no sfur or runover into other colors. 

• • • 
Manufacturers' sales of receiving LUbes in October in· 

creased over September while sales of television picture 
tubes declined somewhat from that level, the Electronic 
Industries Association (formerly R£T~IA) ::innouru:ed t~ 
day. Sales of receiving tubes were reported to be over the 
October 1956 sales le\'el while TV picLure Lubes were down. 
Cumulative sales of both cypcs of tubes during the first 10 
months of this year were reported co be under the cumola· 
Live level of sales of the first 10 months of 1956. Radio 
receiver retail sales in October continued to show increase 
over previous month while tdevision sales lagged somewhat 
from the SepLernber level. Cumulative retail sa les of TV sets 
during the first 10 months of this year remained about 
one-quarter million units under the Ii.kc 1956 period while 
radio set sales climbed to nearly 800,000 more this year than 
were sold during the like months of 1956. 

• • • 
In a move to step up its dispatching efficiency so tha1 

its cabs can hande more calls per day, Louisville Taxicab 
and Transfer Company has orde red 200 mobile rad io units 
from the General Eledric Communication Products Depart
ment. Louisville Taxicab, operator of Yellow Cabs in that 
c.ity, has been using various kinds of tw0-wa y radio 
equipment since November of 1946. The firm operated on 
the 152 me band, where crowded channel conditions exis1ed, 
and thus was able to use only 125 of its more than 200 
cabs for radio calls. The others were forced to communi· 
cote with the company's dispatchen through call-boxes 
and other methods. A year--long test of various types of 
communication equipment led the company to switch from 
the 152 me band to 450 me so that all of the cabs could 
be placed on the latter band. • • 
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ICU 
Rely on the tube that hos always been a 
favorite with leading independent service 
dealers. 

/ZJkre ~¥Qaak~ 
TUNG-SOL® 

RECEIVING TUBES 
TUNG·SOL makes All·Glau Sealed Beam lamps, Miniature lamps, 
Signal Flasflers, Picture Tubes, Radio, TV and Spe<.ial Purpose 
Electron Tubes and Semiconductor Products. 
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ELIMINATION OF 
COLOR T~ I 

This group of ortide• on Color 1V1 ~ from 
the fourth presen1otion In o series of "TVI 
Aids" pos1ers ond pamphlets prep<1red, pub
Ushed, ond di$tributed notlonolly by the 
Washington Television Interference Committee 
in collaboration with cooperating Individuals 
ond agencies. The committee solicil'S opinions 
ond helps from those in the ele<tronics in
dustry in order thaJ Its efforts a long thls line 
continue mos1 effectively. The committee will 
be glad to indode in future bullet ins any 
pet remedies or informative TVI material you 
might wish lo shore with others. A limited 
nu mber of the original bulletins ore still 
available. You moy wrHe to: Harold It Rich
mon, Editor, WTVIC TVI Aids. 1110 lake 
Boulevard, Annandale, Virginia. by The Washington Television Interfe rence Committee 

M &'\1Y extemal sources of interfer
ence in color television receivers 

can be eliminated by using the same 
techniques used on black-and-wbite re
ceivers. The case of oscillator radiation 
serves as a good example. Radiation 
from the rf oscillator of some television 
receivers may cause interference on 
color television receivers. If the fre
quency is within .75 me of the color 
subcarrier frequency it will appear as 
a red, green, and blue beat pattern. 
The most effective method of treating 
this type of interference is to align the 
offending receiver. 

The following foterference chart 
lists other external types of interfer
ence together with cause aud sug
gested remedy. The method of install
ing the trap suggested in the chart is 
shown in Fig. 2. 

If lhc imcrfering ~ign.al is on 1hc 
image frequency of the receiver and 

SECtlON Ill 
EXTERNAL SOURCES OF INTERFERENCE 

all olher means of eliminating the in
terference fail, re-aligning Lhe ifs to 
a frequency different from the inter
fering signal by a few hundred kc 
might help. 

The transmission line lrap illustrated 
il1 Fig. 2 has a tuning range of 40 to 
170 me. A similar trap for the high 
frequency VHF channels can be made 
from a 4%" length of 300 ohm trans
mission line shorted at one end with a 
2.5-13 mmf adjustable ceramic ca
pacitor connected at the other end. 
Tuning this trap should be done with 
care because it is very sharp. More 
Lb.an one !Tap may be used if neces
sary. 

lntermittents 

Certain receiver and associated 
equipment failures may produce an 
eITec:-t very c1ose1y resembling the in-

SEalON IV 

tc.rference pattern of a nearb) "CW~ 
or radiotelephone transmitting station. 
The committee has found, in most such 
cases reported, one or more of the 
following troubles: (1 ) a loose, or 
weathered antenna connection or lead
in; (2) a Joose antenna lead at the 
receiver antenna post; (3) other in
termittent troubles including a faulty 
or aging tube or other n~ceiver com
ponent. 

Cross modulation external to re
ceiver, including external rectillcation 
sources such as corroded antenna and 
transmission line connections mav also 
occur in poor connections in house 
wiring, plumbing, stovepipes, etc. 

Misadjustment of receiver tuning 
controls bv the set owner mav also 
produce il1terference patterns, 'or in
crease the susceptibility of the receiver 
lo interference from outside sources. 

Antenna Systems for Minimizing Interference to Color Reception 
Antennas which give clear and sharp 
black and white pictures free from 
ghost or noise interference will in most 
cases give good color pictures. Prop
erlv installed, most broad band an
t~as will generally give satisfactory 
results. Some designs may cause poor 
reception on one or more channels due 
to non-unifonn response. 

Narrow-band highly directive an
tennas such as a multi-element Yagi 
can be satisfactory for black and white 
reception, but may cause a complete 
loss of color due to sharp cutoff on the 
high frequency end of the pass band. 
With a well designed Yagi antenna 
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color reception in the .fringe areas can 
be excellent, if the pass band is broad 
enough so that the chroma sidebands 
have not been lost. It is essential that 
the antenna used have a flat response 
over the channel being received, and a 
reasonably close impedance match be 
maintained. Video carrier and color 
subcarrier both should fall within the 
Bat portion of the passband, and major 
differences in level between the two 
carriers will result in a degraded color 
reproduction. Some existing com
munity antenna systems may have to 
be re-engineered for Hatter response 
before they will be satisfactory for 

high grade color reception. 
Antenna orientation can be critical 

with ghost conditions caused by multi
path signals from the transmitter. 

Fig. 2-Simple tra nsmission line 
trap for 40 to 170 me. 
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Tlwsf' !!hmL~ can cause' c:mct'llatiou uf 
!Le s11l;earril'I or phase ~hifti11g of color 
sideh:mds. 111 some cases of com
prmn ist·, oricutalion of the antenna for 
11111ltist.ition rt-l'Cplion will hf' ('0111-

pl ctc~l_v unsatis lactorv for color. The 
a11l!:'nnn should be oriented for lhc be.;t 
reception frolll Lhe station that c;u-ric'~ 
color prngn1111s. Antenna rotors arc 
clt·~irnhle. 

Boosters and Master Antenna 
Systems 

13oo)>tcr arnpli6crs ill areas of ve1T 
weak rt-ception will opi>rate proper!·, 

T~pe of 
ln terferem:e 

F~I 
l n ler fere1 1 ce 

Ac1jacc11t 
Channel 
r 11 terfcreuce 

Co-channel 
r nlerf ere nee 

Short wav<.' 

and other 
RF trnnsmittcr:.. 

lntercl1annel 

Character of 
I 11Lcrfercuce 

F\1 ~ouncl in TV 
,ouncl. 

U11th:>ir<>d StaJ.ion 
causing blanking 
01 11 nf df:'sired 
slalion nr causing 
\\'ind.shield wiper 
effect. 

Horizontal bars 
movi11g 11p and 
lnwn through pix. 
In some cases 
sound mn\ be 
garbled. 

Cross hatch. 
horizontal or 
diagonal bars in 
pix-. Tn iusLl I LCC5 

of extreme inlPr
ferc.~nec pix may 
be Tt'\ ersc<l ( ncg
aU \'e) or blocked 
out with no visi· 
ble heat pattern. 

Sound in TV 
sound. 

Oiagon.il ba.rs in 
pit-L~tre or rn 1de
sircd pLx super-
1111 posed on pie-
h 1r~. 
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with colur ~igu.1ls onh if the clt•sign 
e l11u.tt·Leric;ti(· of the hoosl<'r lt;1~ hro,1:1 
bandpass and 1li!!h signa1-lo-noi~c 
rnt:io. 

\11L<>1111:'I <li~trih11tio 1 1 S\'Sleuis 11111\t 
deliver lo the anlenun i;,pul of Ilic 
n•cc:ivc·r~ u high encm!!h siirn:tl Ji,, d 
to hC' f rt'(' fro~ noise' .llld nlso h.1n· 
the proper bandpass cl1araclcri~hcs 
lulc•raclion of one n•c.'<.·in:r 011 ot lwrs 
d1w to r.1clfation or loadiug effect of 
the Lransmission line can cause Joss of, 
or 1111sati,factorv l'olor reecption. :--Jol 
all t\ 1w~ of dMrihulion syskms pr'>
v1cle complete isolatio11 from <•thcr out-
1 ..i~. Tliis condition is particul.ir]y 

Interference Chart 

Cause 

F.\I signal O\'Cr-loadiug ltF uuil creat
ing harmonic in rec:PivPr f.1l1111g on 
hi!!bb:rnd T\" channel. 

Second harmonfr of F~l lrnusm iLL::r 
F.1lb 011 a higlt hancl TV ch.11111d. 

Atlempli11g Lo receh e slalio11'> heH11 1cl 
s<·r. i<:e area. 

Two stations operating on same chn11-
11t:l Cuslomt:r localed so .1~ Lo TL'l'l°in· 
.sig1ml~ from hoth ~hltions. 

l)id,11p uf funtlarncnlal. h,1m1n11ic 1>r 

[Mra~ilic- frequencie~ from trnnsmittrr. 

Overload of T\. RF 1ulit from r1 111da· 
mental of transmitter. 

Double conversion or harmonic co11-
' ersions ( Cross-moclulatio11) 

noli<:t»thlt where resistors are used 
f rc>lll :t t'Oll\llHlll tr.111smi<;sion Ji11c. u111J 
v1rimL~ l' pco; of t11 ncrs arc coupled to 
this lint .111cl t11ned tn a number of 
rli!krc11t cl1.m11rk EacL Lm1rr rcflcc:L' 
n diITl•tT11t impedanc•p to the line. caus
i11~ inll'ral tio11. 

C .irt· mu~l he taJ..e11 uot lo overload 
c-omm11111 L,· receiving system line am
plifiers .• 1s ovcrloaclin~ will sl1ow up 
more c I' 1 ieJ.. Iv 011 color Lh.111 011 bl.tck 
:1111! ·\\'] 1ilc Lransrnissio11s. 

C.1n ,]10uld also be t.1ll·11 whe 11 
1u.1lc:l1i11g lhe ault•nna input to the a11-
ll'J111u lmc of other than the convcn

[ f'(lll/illtlC'd Cl/I Jllllf.P :3:3) 

S11!!J~estccl Hemedies 

\ ·l'n r.ut• F\1 trap l'lll"C'S. 

:,e1.·011d h.1m10nic radiation must be sup· 
pr<·s~ecl al tr:111smitl!:'r. 
Oli,•11t TV a11l1.•11n,1 tu reduce harmonic 
pie· Imp. 

.'\li~11 Ll1t· rec·ei\ er "ilh ,;pt•ciul nllention 
10 ,1d j.u:Pnl channel traps. L' se antenu;t 
with ~ood frrn 1t to bnck or &oul to sirle 
1.1Uo. il .1pplic.1ble, .111d orient nntC:'nnu Lo 

111i11i111ize 11tljacenl chnnnrl pickup. 

l''>t 111tc1111.1 with good front to h<tc:k lW 

lrnnl tn 'idc• ratio on that part ieulnr ch m
ill I il ,1,11im1s , Ll'f' i11 clifferPnt clirC'elious. 
Orie11 l .t11lcunn for hPst results. "Venetian 
Blind" cnncliti1H1 largeh cnrrec:letl ]), off
' •t e:1rriC'r operaliclll of <:lations. 

l. l11slnll a ~oo<l sL.tntlarcl high pa.ss filter 
.is elm·· to the receiver input as possible 
( rlirec·th- on hC'nd encl unit) witl1 short 
.!n•1111d cotuiertion. 
.2. lf filter dn"s nof remt>ve interference 
rc•port matter to Tdevjsiou Interfereuce 
rommillf:'e or FCC Field office in are3 oF 
l'Cllll plaint. 
Lic-PnscL of offending tmnsmitter will Ii~ 
required lo correct lrnrmonic or parasitic 
r.td iatirn1 .11 tr:i n~mitter. 

Jmt.tll ll',111Smission line Lrap tuned h> 
iulPrft•ring ~t:tlion. or good, properly in
sta llecl hi!!h pass filter. 

l 11stall a ~oocl AC line Siter. 

11 due t11 rC'<'tilk-.1lio11 occurring in audi.J 
seC'liou of receiver, See WTVIC TVI Aitl 
°\;n. 2 f RE\-. ) 1-54. 

.\dj11st ]7\f trap. Tnsta11 trap acljnstcd to 
i111c>1·fni11g frt>1111ency us11allv best to 
tlte1111alt' the stronger sigual. Orient an

ll'1111a to red11ec interfcrcnC'e. 
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Some Pointers 
on .• 

Mobile Installations 

D
t:."TJ:."Tt~n:-.ll'.C Lhe exact power re
quirements, anlenna height, and 

fre<1uencies bands for optimwn 2-way 
mobile radio communications for a 
specific type of service requires a 
rather complex procedure. H owovcr, 
there arc some generalities, or rules of 
thumb that can be applied as a ur<;l 
step in pl:J.UOiug or estimating the cosrs 
of ~1 h<tsic S\ stem. These are based c.11 

the broad a'nd predictable phc11cimeua 
experienced in the short wave and 
VHF bands of 25-50 me and 150-JGO 
me. The genc>ralitics arc lltese: 
1. lf the communication range re
quired between tbe nxed and the mo
bile o;tatioo is 10-12 miles, over flat or 
rolling terrain, FM-ec1 uipme11t opera t
in~ in lhe 150-J 60 me band is recom
mended. The fixed-slalion anteru1a 
should be at least 75 feet above the 
ground. A 15-watt fixed station, witl1 
10-watt mobiles, is sufficienl. Ignition 
suppression will not usually be re
quired. If the range is 12-15 miles, 
the fixed-station antenna should be 
l 00 feet above the ground: 30 walls 
for the fixed-station and 15 watts for 
lhe mobile should be satisfactorv. 
2. If the range is more than 20 'miles, 
F.\f equipment in the 25-50 me banc.l 
is Tecommended. If a range of up to 
25 miles is required, a 15-watt :fhecl
station with the antenna 75' above 
ground should be adequate. ~ lobiles 
should be 10-watts. For communic.1-
tions over distances greater than 25 
miles, the base-station antenna should 
be elevated to 100'. Power should be 
30-walts for Lhe mobiles and 30 to 
60-walts for the base. 
3. When mobile-to-mobile communi
cation is required over distances 
greater than 2 or 3 miles, the 25-50 me 
band is preferred. This js usual
ly satisfactory over Hat terrain 
up to 10 miles. Fifteen to twenty-

22 

five watts of power should be used. 
4. In the 25-50 me band, a frequency 
between 45 and 50 me is desirable as 
there will be less "skip" interference. 
Frequencies in the 25-45 me range 
arc less desirable. but may be used 
where ranges of 35 to 45 miles are re
quired ::incl some "skywave" effects nrc 
tolernblc. 
5. In df'nse forest or tropical under
growth a frequency between 25 and 
30 me is besl for mobile-to-mobile 
work. 
6. ~Ian-made slatic is less in the VHF 
bund than io the short-wave band. 
Tlwrc>fore, for citv communication 
( police. taxicabs, ;1tilities, etc.) tbe 
150-160 me band is usually used. 
7. Ignition and generator noise sup
pression (spark plug suppressors and 
hand-rejecting generator filter) is gen
erally required for the 25-50 me band . 
R. Static often affects the 25-50 me 
hnnd. causine; the squelch to open. ft 
llsually has litUe or no effect in Llw 
VHF band. 
9. For short ranges of from 5 to 1.0 
miles, VHF equipment with only 3 
or 4 watts output is satisfactory for 
mobiles. For fixed station operation. :i 

15-watt transmitter, with an antenna 
high enough to provide line of sight 
transmission, will be adequate. 
JO. VT-TF-A\f equipment should be 
used onl~r for very short range service 
requiring operation over 2 to 3 milt> 
wstanccs wilh Hat terrain. Complete 
noise-suppression must be used on the 
vehicle when AM apparatus is used. 

All radio transmitters must be li
censed bv the Federal Communica
tions Co~mission, Washington, D.C., 
before being put into operation. The 
method and form of the license ap
plication depends on the proposed 
service in which the equipment is to 
he used. Application for station li-

censes for Public Safety, Industrial, 
and Land Transportation Radio Serv
ices is made on F.C.C. form 3;400. 
There is no charge by the government 
for a radio-station license. It is sug
gested that service dealers interested 
in the installation, service, mainte
uance, or operation of 2-wa; radio 
equipmenl in the above services be
come familiar wilh the F .C.C. Rules. 
The Rules are divided into "Parts" 
which can be obtained from the Super
intendent of Documents, United States 
G1>vcmment Printing Office, Washing
ton, D. C. Each "Part" costs 15 cents. 

A sumrnarv of lhe contents of some 
of the more pertinent "Parts" follows: 

PART 9-AVL\TTON SER\JCES. Dotails 
of Lhe aviation services are described. 
F.C.C. form No. 401 is used for li
cense applications. 

PABT 10 - PlJBLlC SAFETY Rt.DIO 

'SEIIYJCES. General information on teeh
'nical slandards, operating require
ments, und details concerning police• 
radio, lire radio, foresb)-conservation 
radio, highway mnwtenanceradio, and 
special emergency services such :is 
ambulance, doctor, veterinarian, etc. 

PART Ll- L"<DUSTRtAL RA010 Sim,._ 
LCES. General information on technical 
standards, station operating require
ments such as record keeping; details 
<.:oncern.ing the power radio, petroleum 
radio, forest products radio. motion 
picture radio, rehw press rndio, low
powered industrinl radio, industri.il 
1·aclio-location and the special indus
Lrial radio services. The last service 
nentioncd includes the following types 
of activities: agricultmu1, heaYy con
sb"Uction, buildiug construction, manu
facturu_iu, mining, special industrial 
service ~nd trade, general industrial 
service and trade, engineering service, 
nnd miscellaneous public service ac
li\"ilies. 

PART 13 - R.ESTIUCTED RA.o10 Or
ELIJ\TOR's LICENSE. The base station of 
a communication system must be op
erated by a person holding at least a 
"Resb·icted" license. Hules L'OVering 
the application for and Lhe granting of 
this license or permit are given in this 
pamphlet. (10 cenls per copy) 

PART 16 - LAND TRANSPOIITATIO:
RADIO SERVICES. General information 
for t.axicab radio, automobile emer
gency radio, railroad radio, and motor 
carrier radio services are described 
here. 

p ART 17-CONSTRUCTION, ~1An1axc, 

and LIClITL'IC OF A ..... 'TE."INA Snn;c
-runr.s. The rules and regulations gov
erning such strnctures are outlined. 
These are of particular importance if 
a base station antenna tower is near an 
airport or presents a potential hazard 
to aircraft navigation. • • 
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Video Speeds~ s~ ~ DATA SHEETS 

Mfr: Dumont Chassis No. RA-400/401 

Card No: Du-400-l 

Section Affected : Vertical 

Symptoms: Intermittent vertical collapse. 

Cause: R302 opens intermiltently. 

What To Do: Replace R.302, a 7.5 megohm 
poteoliomeler. 

l\ffr : Dumont Chassis N o. RA-400/401 

Card No: Du-400-2 

Section Affected: Sync. 

Sy mptoms: Inlermittent vertical roll and hori-
7.0ntal learing. 

Cause : Open R253 

What To Do: Replace R253, a 120K 1h w. 

Mfr : Dumont Chassis No. RA-400/401 

Card No : Du-400-3 

Section Affected : age 

Symptoms : Video overload. 

Cause: Shorted C24l. 

What To Do: Replace C241, a .15 mf. 
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DUMONT 

V206A 

1/3 6 T8 
RATIO DET 

v 211 

1/2 6CG7 
HORIZ OSC 
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Vuieo s~ s~ s~ < DATA SHEETS 

It-282 

v 204 

1/2 12BX7 
VIDEO AMP 

l\lfr : Dumont Chassis No. RA-400 '40 I 

Card No: Du-400-4 

ection Affected: Sound 

Symptoms: Distorted sound after receiver 
warm~ up. 

Cause: De>f('('ti ve C282 

Whal To Do: Replace C282, 5 mfd, lOOV. 

Mfr : Dumont Chassis 1'o. RA-400 401 

Card ~o: Du-400-5 

Section Affected: Sync. 

Symptoms: llorizontal oscillator dr1fts out nf 
frequE:ncy. 

Cause: Defective C264. 

Whal To Do : Replace C264, 22mmf 101":'"· 

:\Ur: Dumunt Chassis No. RA-400 401 

Card Xo: Du-400-6 

eclion Affected: Video 

ymploms: Nu picture, no sound 

Cause: Shorted C285C 

What to Do : Replace C28.5C -lmf -lOOV. 
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Vuieo s~ s~ s~ .~ DATA SHEETS EMERSON 

'.\Ur: Emer:-on 

Card Xo: EM-120293-1 

Chassis No. l20293T.X 
120299V 
120300X 
120302V 
12030:W 

eclion Affected: Hurizontal of c. 

Symptoms: Erratic horizontal hold. 

Cause: Cold solder connection on etched board 
at jLJnction C38 or C39. 82 mmf. 

Whal To Do: Re-heal and run fresh solder Lo 
pi~tatl and etched circuit wiring. 

~Ur: Emerson Chassis No. 120293T,X 
120299V 
120300X 
120302V 
120303V 

Card ~o: E.\f-120293-2 

ection Affected: Video if 

Symptoms: Weak picture (excessive snow) and 
sound. 

Cause: Short in shielded output cable from 
tuner to 1st if tube. 

\\'bat To Do: This short is usually a mechanical 
problem-due to solder blob on tuner .if coil 
shorting inner conductor and ou~er shield or 
insulation al either end o1 the shielded cable. 
Lc>cate the cause and repair. 

l\Jfr: Emerson Chassis No. 

Card :\'o: EM-120293-3 

eclion A.Jrected: Video if 

l20293T.X 
120299V 
120300X 
120302V 
120303V 

s~·mptoms: Abnormally hig? age voltage caus
ing anvthina irom excessive snow to picture. 
and so

0

und tut off. 

Cause: Spurious oscillations in video if due to 
ground loops. 

What To Do : Check ground wires al 2nd and 
3rd video if amplifiers (V-2, V-3, 3CB6's) :md 
revdre ground points as shown in following 
diagrams, u not already done. 
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TO LANCE AS SHOWN 
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EMERSON Vi-Jea Speed S~ S~ · DATA SHEETS 

16 

V GA 

5U8 
SOUND 
LIM ITEff 

NORMAL LINE 

\ 

TO RF 
CHANNEL COIL 

C-21 

RASTER 

-Ts-I 
I 

BREAK UP OF LINE DUE 
TO PIE CRUSTING 
(HI-VOLTAGE ARC) 

VISA 

1/2 4807 
RF AMP 

-- ---j E-----

A AGC LINE 

l\tfr: Emerson Chassis No. 120293T,X 
120299V 
120300X 
120302V 
120303V 

Card No: EM-120293-4 

Section Affected: Sound if 

Symptoms : Poor sound and audio buzz. 

Ca use: Defective discriminator transformer or 
open rf choke in grid of sound limiter tube 
5U8 (V·6A). 

Wha t To Do: Check LZO (rf choke) and i;epl?ce 
wi.th a 4.6uh i:f open. I1 good che<:~ ~1scrrm
inator transformer lor open wtnding or 
shorled base capacitor. Replace transformer 
if necessary. 

M fr: Emerson 

C:trd No: EM-120293-5 

Section Affected : Raster 

Chassis No. 120293T,X 
120299V 
l20300X 
120302V 
120303V 

Symptoms: Hissing sound from deflection yoke 
and severe pie crust effect. 

Cause: Arcing between deflection yoke and 
aluminum width shim. 

What To Do: U horizontal width is not excessive 
remove the aluminum width shim completely. 
If width is excessive due to high line .volt.age 
increase the value of the screen resistor to 
Lhe horizontal output tube (12DQ6 or 12CU6). 
If adjustable control of width is required then 
the defteclion yoke will have to be changed. 

l\1£r: Emerson 

Card No: EM-120293-6 

Section Afi'ected : Video 

Chassis No. 120293T,X 
120299V 
120300X 
120302V 
120303V 

Symptoms: Picture bending depending on video 
information. 

Cause: Shorted tuner age feed thru cond~er 
causing overloaded if due to tuner operating 
at maximum gain. 

Wha t To Do: Ch~k age voltag~ at the f:uner 
input. If very low when receivmg a relatively 
strong signal disconn~t lead from tuner 
ngc lug. If Lh~ voltage is then n9rmal, change 
the age feed thru capacitor m the tuner 
(800 mmf). 
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TRANSISTORS 
[from page 9] 

l'<>ntains phosphor (Table V) and n
typc are:i is formed at the point. 
Thus, as shown in the figure, n pn-pn 
junction is actuall) formed. The ex
pl.ination for this is that because of 
the phosphor contained in the col
lector \'lire and the forming action, 
.111 addihoual n-~pc zone is added 
ln the 7>·n-p zone. 

In Fig 10 we show the wire con
l<tl'ts as being widely separated. Ac
tually, 'thC) are very close to one an
other, lhe separation being about 
1/)000". 

Operation 

The biasing applied lo the emitter 
is conventional :is shown in Fig. 11; 
the r orwnrd bias reducing the space 
charge at (A) for for.vard carrier 
nm\. At the collector, however, we are 
f.tced with conditions differing con
s1derablv from a conventional transi~
tor. Here the collector junction ac
hiallv to be taken into consideration 
for ;cverse biasing is at (B). In op
era lion, holes from the emitter and 
b,1-;c are swept across this junction 
.111d then on to the negative terminal 
of the battery through junction (C) 
bv virtue of the high electric field 
!iel up across both junctions in series 
h\ tlw rt'\ cr:.e bias. 
· In the process of sweeping across 

jw1ctions B and C it is observed lhat 
more holes flow than were originally 
injected into the emitter. This is ex
pl.1inecl as follows . The collector bias, 
as connected in the figure, is, in effect, 
in n forward direction as applied to 
llw n,-p, junction and •ls a result 
uJclitionaJ electrons are injected into 
the collector from the batterv. The 
nnmber of these additional electrons 
is roughly equal and proportional to 
the original hole How from the emit
ter, so that the net carrier How is 
twice that of the normal hole How. 
TJ1us, current gain, alpha, in a point 
contact transistor is about h\iCe th:it 
of a junction transistor. 

Point contact transistors operate 

HO!..ES 
E ELECJb~s 

EMITTER 

Fig. 11- Point contact biasing . 
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-well at high frequencies because of 
the small effective base width, the 
latter being made possible by close 
:.pacine; of the point contacts; also 
bec:iusc of Lbe fact that point con
tacts themselves give rise to very 
small input and output capacitances. 
However, because they are not too 
\\ell undcn.too<l their r<'producibility 
in production is rather limited. For 
these reasons very little manufacture 
goes on as far as point contact tran
>islors an'! conc<'rned. Also becauw 
the properties of these devices have 
ch.inged i11explicahl) with time their 
rf'liabilit~ has been poor. 

[To be contiriurd] 
Ever since Sophia Loren w a s on- . 

SPRA-KOAT KIT 
I N A CARRY- OUT CARTO N 

Here 's What You Get Now you can get t he Spra-K oat Products you 
No. 8660 Aluminum Point need a t a special price. T o introduce this new 
No. 8665 Acrylic Plastic handy p ackage, G-C gives you 6 pressure 
No. 9123 Hi·Volt Koloid spray it.ems, plus the N o. 9288 Spray Gun 
No. 62· I 2 Telephone Block Handle that con verts every spray can to a 

No. 47·1 2 Corona Dope spray gun. Buy now anf dR saf vfe!! ff~~·· _ No. 8667 Circuit Cooler-NEW • _ 

PLUS THIS SPRAY GUN HANDLE 

REGULA R DEALE R N ET $ 10 . 95 

SPECIAi. THIS MONTH ONI. Y $8.95 
SEE YOUR G-C JOBBER NOW SEND POSTCARD FOR FREE G-C CATALOG 

GENERAL CEMENT MFG. CO. 
Division of Tell.Iron Inc. 400 Soulh W ymon Street Rockford, Illinois 
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Installation methods for mounting indicator. 

units and inboard and outboard transducers. 

Also, some operational techniques and tests. 

-· 
T HE ht•\l m.11'1..ct for 11111,l ~m.ill

ho.tt l'll·clrnwc c·q111pmcnt exist-; m 
the t-.1rh 'Jlrmg .111tl '11m11wr. Thal j, 

wl1l'11 hoah .11E' fir,l lwin~ l'01Dmis
~io1wd .w<l JCC'~l\'C tllf'ir ~pn•-seasrm 
lc.stiJ1g .ind '<nwing But •l gooJ liml' 
lo wit .u1d install l'l'ho -;011nder<> i' 
illso cl11ri11g tlw "i11tl'l". \\hen the boals 
an· laid 11p. Thm. <111 alert nurim·-
1 J,.~·trn11it·~ ' ·r,·kc :11~1·11c·\ m.t~ fill p.trl 
of tlw slc1<:k 'ie<l~On h' pnshiog tlli 
,,tie of sounding equipnwnt. 

TI1l' tr·111stl11t:l'r of mo'it ed10 ,0111111-

ns 1s mounted t111lll·f\\ atcr. on Uw 
hollom nr l.;et I 111 l lw lmal. R' i11 
'il.tllin~ tlw l-'lJlll[111Wlll ''hill' tl1,• hual 
1.; Jani up. the e\pCn'iC' anrl lro11ble 
1if a :.pt•t·i.tl hn11l-rn1t i.• :I\ .liclc>d •. tt1d 

om' sale~ ha1 ricr n•mo\·"1'11. 111 Cat"l. 
~nmc ngenc:ic'i mnkc a pr:irtice of in
.;tallin).! (and c:har~i11g for) j11~l LIH· 
lran~dm·er "hilc· llw lm.1t ic; 1111 tin 
Luul. lcann~ the rem:iinder of the 
1n,tall.1tion until Spri11!! "hich sprt•ad
tlw tnt.11 t'o't on r .1 gri>ate• ll'll)?th 
nr lime. :mcl :it till' s:ime time gets the 
llW\S\ part nf thl jnh out of th \\a\ 
fir\l. 

On tl1c- othl'r h.incl. it is possible to 
install a sounrlt•r al :im time. nncl 
~ome 1111il s kl\'l' l'\ <'II liL·C11 cngi11cc1Tcl 
to Le put 111to operal1011 whil1· the hout 
j, .1l'l11:ilh in the water. 

Indicator Location 
Echo sowulcr; co11s1'>t "f lwo or 

tlin e packa!!CS .1n indit·ator nr rc
l·orcln, the transtluC't>r :ind somelinw' 
Jn e-.:lcrnal powC'r <;uppl\.'. The m.till 
wt1uircmC'nt for liil" inclicatin~ •'<[lllJl-

111c11t i~ th.it it h< pl.1cecl wht'r~ ol1-
sen·:ition In 1111' 1n:in at the l1elm will 
lie eas). E'nrlier JJ:ishin~-light inclic ,_ 
lur'> Wt>rC' 1lflcn n•n cl ifficult lo re~ll 
ill a ~!are of light ;,r bright sun, but 
rr<·ent designs with highcr-intensilv 
lights autl built-on h•loch do not suffer 
11;11ch from this tro11hl1. )\rvcrtheless. 
it \\ 1U sa,·e the opl·ralor C\ c ,train ii 
fJ.1,hlug-light imlic.1ti11g 1111it' t·an hr 
plu<:cd in~. some\\ h.1t shaded locatiou. 

Tn lht' c·aw uf d1.1rt-h pl n•eorcler~. 
"here the "riling li11c i' aim 1~ the 
right side of the pa per. pbdng the 
rt•cor<ler in •l por't-sicle forc-a11cl-.1ft 
p<>sition will permit the f('t·orcling to 

by Elbert Robberson 

'"" t' tlw proper rel.1tio11 lo U1c bo.1t\ 
mm·cment. 

Rl ~u ·c lo leave some ~.td-: in tlll' 
i11lcrt·o1m<'Cling cables, so that cquip-
111t'11l can be movc-d for sen idng wilh 
nut ha' ing lo 1lbcomu~c:l. Alst1 if it i~ 
not 1m1vidctl for in the inlcrco11eeli 1 1~ 
eablc furnishl·cl. the cahi11els of Lhc 
i11clic.1tor nnd power supplv should 
he homlc<l to thr ves~crs ~round lo 
111111imi1e tht· possibility of intNforelll'C 
l 1 ;u1d from nl her cquipm<'nt 011 hoar• 1. 

Transducer Mounting 
The succ~s or failme of an echo

,oundt r inst.ilbtiun clE'pencls upon tlw 
pL1ce11w11t of tl1t' tr·msclut<cr ( s). In 
Lhl' first pla<'e, it is obvious thnt if 
the .1C'tiv1 face of th<' ln111sdt1('f'I' i~ 
.1i1m•d off al an :ingk, 1•c:hos "111 
hoiu1ce oil' ,l\\':I\ frodi th1.; ll0.1t .111d 
littlt• or no urt>l11rn" will be inclit'alcd. 
1111!1·'' thL w:1 hottorn just h;ippt•ns l•> 
,)ant ,h,1rph. or th,~ hnat ht'('h O\'Cr 

111 the right angle. Tr:mstl11n·r, 11111'>1 
ht.' .uuwc'I 1·\ac.:ll~ cl1m11\\ ;ml fnr op
t111111111 opt"ration. 

Exce,~i"' \ibralion of tlw lrans
rlm·er, from the engines or propl'llcr. 
1 nav udvcrselv affect opernlion. In 
gh 

0

in~ rhc• lo intermittent or (.ils<.' i11-
dicalio11' Tlw same difficult,. ma, l>l' 
prod11cccl b' exc:essh·c tmhuk•nce, 
"hkh might he expericnct'll if lht• 
tr.111sd11tw f.1cr i' immediatelv behiud 
•mmc uml<•rwaler pmjC"ction, ~11d1 as :'I 
".1tt r intal..e or oullel. J 11 order lo 
lr;u1,1111l a11d rPt·c•h·e the maxi.mwn 
s1i.:nal tht trnnsdueer face must bl; in 
c:ompll•lt' c·n11tacl \\;th the ".1lPr. A 
rni1I. Alm of :Ur, or evc11 bubbl<>s 
causPcl In air bl'in~ cnt.rainrd w11.ll!r 
1 lw hoa I , c·.111 block o.IT oper.1lion c·om
plPtc·I~. Ther<·fore, on boats thnt 
"plane," or li(t their bows out of the 
\\;1tc·r "hile nmlerw.i\. tl1c lra11s1luccr 
«houltl be pl.ict>d for· enough aft so it 
has w.1tc•r to work in at all times. De
pt•ndi11~ upon the ho;1t, the bc'l loc 1-

t im1 is nsnallv somewhere Mound onc
U1inl of the ·"a" back from the how. 
Take l".11"1' tli••l the location chosen is 
11ol 1 h l':Hly occupied b\' a rndio 
grn11nrl pl.1tc. This would nc1>cllessh 
c·omplicale what might be a simple 
installution. 
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Fig. 1- Transducer mounted in
board in a water f illed box. 

Inboard Mountings 
~1111w of 1111' e.1rliest cclir>-sorn1d111~ 

tr.111~d11t·t•1 s \\'l'rc 111stallccl inside• tltl' 
111 111 of tlt1 n·sst>I. in a Huotlt.>d t·nlfe·r
d.1111 ,1n,111~( 1111•11l. \\'ilh u1C1clt·111 lr.1n'
d111.:t'rs dC',i~1wd for inboard mo1111Ut1~. 
.t 'omt>\\ h.1l ,i111il.1r arr.me:enw11l 111,1\ 
ht 11wd. di1111n.1ting the lll't't'''ll' 1111 
ha11l111g and doing an,· "or!,, u11tl1•1· 
m-.1th till' ho.it. The simple't lllillllll't 

ol .1t·1·11mpJi,Jti11g th.is job b lo ".1U 11U 
,1 s1·t't1011 111 tin· bottom next tn Liu· 
k1·d lid\\ l'l'll .1 p.1ir ul bo.1l\ fr:11111·, 
( 01 .1s Lltl'~ .m irnprnpc·rl~ t·al l ·ii. 
rih!< l Tim t~ [ll' of mstalbtm11 I' illu'-
1 rn l< d in hi.! I . J 11 this i11:.lant"l', lh1 
"t 11 11111,l 111• k(•pt foll of w.1te•r s11p
pl1l'tl £r11111 rnsicle th.' hnat 111 1 \l'''''I 
"itl. .1 '\\ l'l hilge:· the lnh!l'-\\ at· ·1 
11.1tur.11l) (lll'w11l m,1\ tlu tilt' joh llil\\·-
111~ 111111 llw \\PIJ through lunber hoh s 
( npt'11i11~' hl'l\\ec11 fr.mw~ ancl l..c1·l l 
111 ,.,1,1• till' lot .. tlio11 nf the well h ""'Ii 
tit.ti Lii!' ,,.,,lt'r rnus 011l of tl1t \\Lil 

"lieu lhL h11.1t d1a11gl'' tnm_ "' it m I\ 
i11 1 l1h~h-,p«1·tl hoal 1111df'rn,I\ i11 

pL111i11g al tilt1dt'. tilt• \\'t'll 11111~l lw 
\\;d<.'1litrht .i11d water to 1.:over tht• 
l1.111s llll"<'r p1111r<'cl i11 This must ,1lso 
lw do11( 111 :t ho.it that keep~ ·1 "di\ 
h1lgt•". 

Cm1'lnit"tio11 of '' w.1terlight ho\. 
\\ lud1 Ill.I) ht ll'<'d to keep w.1tt·r i11 

tlw "di from ,)oppin?; out 1s :.how11 111 
Fi!!. 2 . • \ \\,1lt'rlighl bo' ma\ he filled 
I rom instd(· the boat, or a hoie m,n I" 
hnn"<l into the planldng to allow th1 
c·n111p.11 I11w11I lo fill before th.- lop 
pl 1lt' is ,t .. d1•d i11 place'. The lra11s
cl111.:<'r eahl1• rnusL of course, bu JMSSl'd 
lhro11~l1 a '' i\lertighl stuffing h1lw to 
pn•,;111l lf'.1bge. 

fi~un •J !>how~ a "wet" box in ll1l 
hull of a ,.1ilhu.Ll. plaet'd furn •trel of 
t lw ml'l.il l..t·< L ~uch a ho:-. should h< 
pl.1l·c•d 11lo11!!sidt· tlre l..cel_ nnd not on l 
nr it'<.·c.:sst·d into the hea\'\ timber T 11-

ho.trd transducer~ arc ger,-t'r.1lly unahlc• 
to op' ntr throu~h nwn: th.in twn
i11· ·lw' nf "ond or up tu 01 11 -q11.1rter 
iuch of steel without loss e~pPd.allv 11f 

''t·lost.'-11p" re:1din~s. ' ' 
Flguru I to 3 courtesy of Raytheon Corp. 
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Fig. 2-Construction of wate r
tight box for a transducer. 

Outboard Mountings 

\ 1 o't tramcluccrs nrC' ch•sign<.'d lo l>l 
11u11111lt'<I 011Lsidt· llt1• ho:il Those• 
1\ l11d1 rp1p1irc lilllC' 111 1m "f,iiring" or 
filling Hl•t\ somdinws I>< i11~t.dlr-d 
"Ji;J1• tht> lmal i~ i11 llu· \\,1li.'r \\"hilt• 
il1•t,1il' \\ill ciilft>r \\llh \,l(IOll~ C011-
(j<~matinm of tr.msdm·t•r the pri11dpl1 
of tl1h oprrati1111 i~ rn11ghl_1 lht> sam • 
11' 1111 old-timC' s' qpm 11rigi11.ilh de
\ 1secl lor in!>tallinl! hull\ lo pl11!! hoJ.., 
111 sl1ip's pl.iting c-.111wtl II\ I j\ ··h 
rlrnppmg oul. ( Ye~-thio; li.1ppl•11sl l 

l ~a~i<''>t to i11sl,1ll ,trt• t r.111scl111·1•rs li.1, 
i11!! ~i11glr-hole mrn1 11li11g. Prnl·t·dun• 1s 
rn 1tlined i11 Fir:,. ·L l'ie a h•11gth nf fish
llH! lilll' to 011(• c·ncl of ,1 sl1·11tll't pit't'<· 
11! light \\ ootl. \IH'h 11' ,, d11\\ 1 I. ah11111 
lhrf'c•.fpct lu11g. !This \\ill h< US\.·d 
.dt1 r tht' ni-\t 11p1:ralin11 \ l'ht-n. 11 lhl 
lut·.tlicm d1ost 11 fm tht l1.111stlt1e('L 
hm < a hole of lhL ,j71 r ., 1mn·<I h' tlw 
lr.1w,d11t·t>r .. ,tl-'111," '1•rlic-.1lh clown 
thrn11~l1 Ll1e l111Ho111 of tlu 1;11.1t. Do 
not lw ahmnNI b' thl.' \!t'\ st·r. Just ~o 
1111 ,dlll11l 'our \\ 01 k .1' 11ot 1'11011!!,h 
wnlc•r will 'come• i11 tu hurn1 am lhi111!;. 
l'ush th<' dowel do\\ 11 I hrnn!!,lt tl7e 
hol •. aiming it 1111tlm.ml .111<1 as il 
!"''"'' throu(.!;li tlw hnl<. ~i\.C' il n 
lattk· "send oil" \nllt 'our li11gl'r, and 
JM' out lhl' fi,h lint> 011 ,c hu.1l \\ ilh 
.I f,1irh. cJE';.UI hnltom , till' till\\ t") \\ill 
sl10rll,: iloat to the !>t11 l.1l·t• alungsid1 
the ho.it. •Ind can lw Ii 111kd :tho.ml 
wilh a ho.1thook. \t llm 111111 the liol. 
«an be pl11g!!L'tl lc1opo1.1r1h wilh a r<I~ 

II the dowel h;.111~s 11p .1~.ti11sl ll1t 
l)(lttom of the boat, starl Lhl' cn~ine 
. 11111 "h,it·k Jown." The prupt•lkr \\,tSl1 
will sunn free Ilic tlO\\d :11111 :illm" it 
lo lloat to the smfa1.:c. 

Then l<tke oEI the dm\l:I a11d lir tlw 
c11tl of the fulung linP to thl cutl ol 
tlw tr.mstl11cc•r t·.1hlt>. rt-mm 1 1111' r.1g 
from lhl' lmlt' .111d la.1111 b.1C·I.. !(1 11th 011 

thC' inside end of th< lint· .dlo~ving 
tlu: cable tu drop over tlll' ,jtJ1· .11111 
l lw11. .Ls slad. i' n•mon·d aml Ll w 
C'able brought up throu~h thl hnlt· n11d 
into lbe hoal, drop the la:u1sd11cl'r m·Pr 
the side. The trnusducer ~ll'lll 1s pullL"d 

Fig. 3 - Wet box tra nsdu cer in

s.tal!ation for a sailboat. 

Fig. 4 - Procedure for mounting 
a transducer while afloat. 

up tltrorn.!11 thl' hole. washers and 1111h 

put 011 .11111 tii.:htl·111·d up. 
011 rn1111<lt•cl or \ -bottoms .• 1 fairm~ 

<II" IL'vd1 1 1~ hl()«k is 11-"l'd. lf lll'L'l.":>Stlf\. 

1111, t'olll hL· ~h e11 the proper -;hapt> In 
m,t1d1i11g ii to the i11~ide ol thl· pl.111k
lll!! bdnn ,t.ll'tin~ till imt.ill<1lio11. Tl1e 
hlot'k sl11mld llt' !!i\.'t'll .1 coal ol .u1li
f1111liu~ p.11111- hul 110 pawl ~houlcl l'\'1 r 
he put m1 llw tr.111,dut·er fat·c. Then. 
ht>fmt' !(!ling tl11 u11gh the above ~lep'. 
Lhl· bl<>l-k is put i11 pl.lcl 011 the ti aus
clm:l'r through-hnlt. \\'hen till lmlt i' 
hrnn(!l1t 11p ll1r<Htgh the pl.rnki11~. 111111 

11 'o the l1•\tli11g block is seated at th<' 
de:.il eel .111!!IL· .111cl the lra11>clu<:er stem 
io; \Trlic:al hcfure fa5teni11g tl11• 1111il in 
pl.tl't' ~ 

'I r.11Nl11tl'fS h;1\i11g l\\O 11\0lllltill~ 
h(llG c.\11 ht· in .. tallc<l in the same man
ner. All that is rP<111irccl rs to use two 
lmk~ in lite bottom ancl to pass a fisu 
lme up thru11gh boU1 of the-m. Tlwu 
,,·ork ll1e l11ws antl the c.1ble so hoth 
bulb c1mlt.' up to the holes at the same 
tinw 1ml lhl•\' -.lrnulcl n.'adih· find 
"'hom1•." • 

Tlw t1.1mclueers of sonw e11uip1ncut• 
.ll't' tk·~i~1 1l•d in ~ucl1 .1 m.11111er that the 
hot1t 1nusl he out of lht! waler fm in
~t.tl lc1lic111 Somt' ho.tis t' 11\ he 
"lwadwd.. .it hi~h ticle for this pm-
pose. c111d t".1rel'11l'd for u1.1\.imum 
"nrl..iJ1g \[l;ll"t' .is the tide rcecdcs. 
1'.wl s.1illmal s or t" in-sere" power 
boats h<l\\ C\ er, will probabh l1:1n: ~u 
ht• haulPd iu a slup~ a.rd. 

F1{!..llfl'\ .5 to 7 inclusive, show sever.\) 
po!>'>iblc nrr.m~cmenls ~i1itahle for 
nun111' iug t1a11sdnt·er,. TLe one to use 
dt>pe11cls upon the tr:msdu1.:er design. 

[cont i1111ccl 011 page 33] 
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FREE by subscribing to ELECTRONIC SERVICING FREE 
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96 PAGE TV SCHEMATIC PACKO 

You get 16 more pages of new schematics in every issue 

Every issue of ELECTRON IC SERVJCJNG now cames 16 pages of oew TV schematics. 
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HONEYCOMB SCREEN 
[/ rom page ll] 

across their screens. Until now, these 
theatres have been unable to operate 
before sundown and have encountered 
some difliculty with bright illumination 
r rom the moon or nearby city lights. 
The use of a honeycomb layer will 
give outdoor theatres more flexibility 
and longer operating hours by making 
motion pictures visible under condi
tions of relatively bright ambient light. 

ln fact, anywhere that it is neces
sary to view objects or images on or 
behind a reflective surface, light-direc
tional honeycomb screens may prove 
of benefit. Currently, light-direction:il 
screens for home television sets are 
being tested to determine consumer 
reaction; screens for oscilloscopes and 
other laboratory instruments are al
ready being sold. • • 

NEUTRODE TUNER 
[from page 17] 

Note: If the oscillator-mixer tube 
is replaced, the inter-electrode 
capacity of the new tube may bf.'I 
different. Therefore, the oscilla
tor may require re-adjustment. 

Troubleshooting the Neutrode 
Fireball 

Some old time service technicians 
(and a few new-timers) delight in 
poking and probing merrily around a 
circuit, moving parts here and there 
with gay abandon. This may provide 
innocenl fun in an ac-dc radio but not 
il1 a high frequency tuner. Be careful 
nnt to move parts or change adjust
ments indiscriminately- especially if 
;·ou don't have the required alignment 
equipment. If you turn anything, count 
lhe rotations and direction of tum. It 
will then be possible to restore the ad
justment to its original setting. 

If a feed-thru capacitor is replaced, 
be sure to use the correct replacemenl 
part. An ordinary capacitor, although 
I.he same value, cannot be substituted 
for the correct replacement feed-thru. 

As mentioned earlier, the Fireball is 
durable, both electrically and me
chanically. Nevertheless, any electroniC' 
device can develop trouble. A list of 
l!ireball troubles, based on practic:t.l 
experience, appears below. 

Electrical troubles: 

l ) Symptom: No picture. No sound. 
Cause: Defective tube. 

2) Symptom: No picture. No sound. 
Cause: Shorted C13. R3 bums. 
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Remedy: Replace both C13 and 
R3. 

3) Symptom: No picture. )Jo Sound. 
A tube filament unlit. 
Cause: Short betweeu filament 
tube socket prong and bottom 

cover assembly (10). 

Mechanical troubles: 
l ) Dirty contacts. 
2) Beat wipers. 
3 ) Contacts improperly seated. 
•j) Antenna board assemblv ( l4 ) 

cracked or broken. 
5) Shaft and rotor disc assembl.r ( l l ) 

tilted. Makes contact on one side. 
6) Fine tuning cam (23) cracked. 
7) L8 slug "freezes" in core. (Slug 

cannot be turned). Coil mu.-;t be 
replaced if it requires adjustment. 

Note: Use an alignment tool 
which fits correctly. Do not at
tempt to adapt an improperly 
fitting alignment tool to adjust 
a slug. 

Servicing Hints 

U lhe symptom is no picture and 
110 sound, here is a suggestion to iso
late a defective stage within the 
tuner by using the signal substitution 
method. 

Remove the antenna load-in. 
Ground one end of the antenna lead-in 
to the tuner chassis ground. Use the 
other lead-in as a signal injection 
probe. Connect a capacitor in series 
wilh the "probe" lead in as a safet;· 
precaution. If a picture appears on 
the screen when the lead-in is placed 
at some point along the signal path, 
it indicates that the trouble exists be
fore that point. For example, if plac
ing the lead-in on the grid of the rf 
ampli.fler brings in a signal, trouble is 
indicated before the rf ampli.6er grirl. 
In a similar manner, an air signal can 
be injected after the rf amplifier. 

The oscillator can be checked bv 
testing for a negative voltage at the 
oscillatol' grid. Absence of a negative 
voltage indicates a nou-functioning 
oscillator. • • 

HI-Fl 
[from page 13] 

speakers of equal or differing impe
dance are possible. A workable system 
must simply follow the principle of 
"correct impedance match at all 
times." 

Output Transformer Troubles 
Usually, an output transformer of a 

high quality power amplifier seldom 
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and 

MONEY 
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copy of "Ca re and Repair of HI-Fl" will enable you to increose 
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e Every aspect of oudio electronics is covered with emphasis 
on the " why" and the "how" of such popular hi fi circuits a s 
tone controls, loud ness controls, equalizers, cathode followers 
ond pre-amplifiers. 

e Thousands of servicemen and owners of hi fl equipment have 
osked for a manual which goes a little beyond mere genera liza
tions, yet does not require an engineering degree of the reader. 
"Care and Repair of HI-Fl" fills that request. 

e This 5 \/2" x 8Y2'' volume contains over l 00 clear illustrations, 
grophs and schematics in more than 150 pages. A category of 
component manufacturers serves as a buyer's guide for the 
serviceman. 

e With the publication of this book and Volume II, soon to fol
low, you will be eq uipped lo maintain and understand your own 
or anyone else's hi fi rig. 

Special pre-publication price, $2.00 
Regular Price, $2.50 after publication date, 

January 30, 1958 

i------------------------------------------------------
eoWAN PUBLISHING CORP. 
Baak Division 
300 West 43rd St., New Yark 36, N. Y. 
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"Care and Repair of HI Fl". (Postpaid) 

.... eopies of Vol. 1 
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Zone to tie----- -----------------

Pre-publication price expires January 30, 1958. 
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ca11ses troublt . 111e ]teat l!~11t'ratcd 1)\ 
lhi' 1111it under normal program 115(' i• 
vcrv smnll because, ns we have seen 
eariier. avera!!e power delivered lo the 
loudspeaker is usualh· len to twL'11l~ 
clf'cihcls below peak po'' er :rnd thcst' 
units are gencrallv designed to ha11dk 
more> than c·ontin11011s pc<tk [>O\\ er. 
Abm1t tlic ouk rare L':lHSf' of tran.~
fo rmcr failure in this part of the circuit 
is a "shorted lum" whkh nm oecur in 
Ll1e seconrlru' wincli11g either becanst' 
of "dried up" insulation or a sevc·n• 
transient wavt"form causing premalurc 
hrc-ak<lown. The symrt1>ms of such n 
conc1i tio11 are gc11crnllv severe rcduc
Lio11 in maximnm power ontp11l, hc,1t
ing of the transformer and. in rare 
cases, faster deterioration of the ou tput 
htbt'S Lhemse]ves. The condition i~ 
diffic.:nlt to tliagnosC' b~ tLt' simple mt' 
of au ohmmeter, brcause thf' OC re
sist:mt·e c>f th<.' st'cn11clar\' of an output 
lrausfonner is \'erv low, nnd Yaries 
consit.lt·rablv from iiJOdcl to model aud 
Frnrn mnm;foctnrC'r to rnannf,lC'htrt' r. 
T11 us. the intlircct svmploms dPscrilwd 
will serve as \'Our onlv clue. Since out
pu 1 transfomiers nri> pmbablv the mo•t 
l'.\pcnsi,·e single Hem in ;in ampliflrr, 
make cC>rtnin all other possible sources 
of tro11hlc (such ns defective ontput 
tulwo;, low B plus, impropE'r bias ,r 
~t·1ven volta!!C. etc.) have liccn climi
n.itecl hefore""p11 1lin~" thh c·omp1i11c•11t. 
Ont> last word of cantinn: \ gl.mc(' .11 
jobber catalogues would sPem to iu
dic:i te that- an oulput lr:msfonner ib 
spe<'ifi('<l hy: 

1. Cnse lli7.e 
2. Power bandlin~ cnpncity 
8. Primary I mpedance 
.J . Secondary Jmpc<l.111cc 

Ch1msi11g a transf1Jm1er replacemeul 
I.iv Lhc above criteria alone is almo~t 

s1.m• to lt>ad to failures such as poor 
power output :'lfter lhe job is com· 
plctetl. and wiaccount1blc low aucl 
high frC:'qnt•nt·y osC'ilb!ions. S11ffice it 
lo '·': tktl a mnuu£acture-r's L~ pica! 
d rawing of an output transformer lists 
al leasl fifteen more spt>cifications th1111 
Llic frw noted above. DC resislanc"' 
of ,d[ windings, leakage inductance. 
r rimar: ii 1cluetance. 11nhahtnc1>d de 
cmrc111 :111cl ol11ers all form n p.1rt uf 
the tle-:ign. Therefore, always use till' 
manufacturt'r's own rephwcment pa.rt 
i 11 this case, even if the cosl seems 
higher than you might deem reason
able. 

With thi1' nrLic:le. we conclutle our 
<lisc.:ussion of the "audio electronics· 
of the science of High Fidelity. Frnm 
this point on, we shall concern our
seh·cs with Lhc transducers (speakers 
and t"llTtriclges) ancl the "sign:tl 
sources" ( lUJlers, ta pc recorders, mi
crophmw~. etc.) • • 
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ECHO SOUNDERS 
[from J>age 29 J 

T1 1t' woock11 l1liwks 11sed lo 1,., d, 
~tre.1mli11r .111d protect Ll 1e tra11~1 l 11c.:t 
;111 cl c·ahlc·. C':lll be vcn easih· made b' 
. 111.' qualified ship's c.:<~rpenter-or c\ 1·i1 

thf' dcclm11ici1 srrvice111u11 if hr 11 ,1, 
1cce~:. to a handsaw ancl sander. Seal 
i11,g c·ompou11d should he usecl a t .1 11 
j1nnts. nncl \lone! or Evcrc.lnr st•rf\\'' 

ml'd for fasten i11~. Tuke ca re U1al Liit' 
1111il i.~ mm u1 tell where iL cn111111I Ii 
knot:kl.'d off or <lnrnuged bv J..:cc>I hlod .. ~ 
or c:hoc:ks when the bout is hanlPd. l'o 
prcvc11I mllrine gi·o\\ th. tlw same kind 
of .wti-fnuli11g paint as i~ used on lhC' 
linttom of thC' boat should be put on all 
wooden part~-hut not on the trn11~
clucC'r face. Before lnunC'l ling the boa I. 
dean off tl 1e lransdm·er with clet('rgcnt 
~oap to rrmovc grc>ase ancl prt>\'ent ~lw 
c:ollcel1011 nf bubhles ou 1lw focC'. 

Afte1 c·unnec-ling the equipment ac
rorcli 111! to l11C' uian11fneturt>r'~ instrnc
twns. it is n good idea to b.1kr L11c Im 11 

out on n test run. E chos obtained 
.tl1111~sitle .1 hulkl1e<1cl, pili11g or othe1 
hoals ma\· be difficult to inwrprl'l . 
Fu1therrnore. u test run enables the 
i11st11llf'r 10 ~liow LLr llll\·er hmY tn 
adj11sl tlic.: ecp1ipment anrf to interpn·I 
th(' i11clk·atio11s ohtained- C)ftcn vcn· 
import.mt tn prl'v('nl callbacks an,1 
reports that Llic eq uipmcnt is uot work
in,g properl~. Re sure lo takc- along 11 
cl1urt lo chec·k Ll1e clt>plh of H1(' wat1•r 

COLOR TVI 
[from 1mgc .21 ] 

tional :300 ohm unpeclu11c.·c· If a 7,5 
ohm or 50 ohm cnnxinl c:i ble is usccl 
it \\ill he lle<:t·ssan lo use ,1 malchin•; 
pad or n matching transfornwr L~ 
lll•1td1 the linl' to the receiver. Carcfitl 
in,i:11laliw1 of t-he .rnte1111a le.td-i11 c::111 
aJcl matcrialh- iu reducing i11t£0rl('l'l'lll'(' 

effl·c.:ts from str;1y rnlise i ~1pulses. 

Will YOU HELP US HELP YOU? 

The committee <>olic:its your upiuic>m 
at1cl help i11 providing thi.~ series of 
T\' £ aid~. T lw oubtarnling fu nc tion of 
the vVT\'IC i~ tu ild as a clearin~ 
ho11sf' for Llir exchange of iclens and 
infon11alin11 lwtwet>n al l pa rties con
l'e>metl w1l Ii T\ ·r. Plea.~f' f Pd frre to 
wri te tn us. \\ e 1dl1 he glad Lo i1wlud"" 
in f11 tl1 rt' lmlleti11-. .11w pt'! reroeclies or 
i11l ormatio11 n·1 rn,1llt•rial you 1uiglil 
wish tu share willt 111lwrs. \ limitc<l 
muuhcr of the m-i~nal bulletins are 
still available. \\'ril~ lo: H arold H. 
Richman. E ditor. Washington TVI 
Co1runitle<.'. T \ "I .\ilk 1110 Lake 
Bm1IP\an.l. :\ 1111.u1dalf'. \'ir!:>;iuia. • • 
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against the indic.:ator rcncUugs. 
Ee jllipmeut u1struclfo11 booJ..:s g<..·1 I 

erall~ tell wlinl to expe<'l in mort• 111 
l l·s~ detail. Herc, however, arr- t Ii•· 
mai11 points. F irst. ll1t' semitfritv con 
trril slioulcl he S<'l to llie rni1;i11111111 
\·:tine· which will ~ive au echo. 01 li1 ,. 
wise'. noise picl.up .111d multiplt' 
h1n111<"es rnuy regi~lE'r as eel1os. A li.u,l. 
level bottom will rrlurn a. ~iurrlr wt·ll
t!Pfin('cl echo, whereas a crrass~ or soft-.., . 
mud bottom will he comparalivel_1 in 
definite .• 11 1cl rnnv even foil to .. rt nb 
!er" ui 1ks~ lhe scnsilh'il\ is incrca~::d_ 
A.s tlw water gets de<'f;Pr it m,1, h<· 
1wct•ssa ry to raise tl1e sensitivit\ .. \~ 
the 5pe~cl of the boat is inerca.scd, a 
point rnn;· he found where sotmdin!!.' 
aro "missed." or when-. tlte C'q11ipme:1l 
~tors opcr.1ting alto~dher. This is 11 11 

a voicl.1hle. and lhe cure> is lo slm\ 
down . TJ1c sounder should al\' ,l\ s lw 
11sf'd iu conjunclinn "ith a chn~l. so 
the equipment imlit•1tliuus <·nu ],.. 
properly identi fied. 

Above all, qrcss to the r>wnrr th.it 
lhe equipment shottld be used al e\'C'n 
oppMtunity. espccrnllv when il i~ 11111 
act11allv needed. This \\ill ~een thL 
gear fi·om dcterioratiug Lhrou~h

1 

uo11-
11st'. :u1d also build hi~ operating ('X

pl"riencc a11d confiden<·e so that ~'·hr•n 
the lime comt?s Ll1at it is urgenth 
11et•clt•cl il will perform propcrl; . :111d 

CONVENIENCE 
UNLIMITED! 

New 

XCELITE I ~ 
Kit ~-

tlw owrwr "ill kuow !tow to interpret 
tlie rPnclings. • • 

Fig. 5- Use of a fairing block 
to mou nt a Be ndix transducer . 

Fig. 6 - Keel mo unted Raythe on 
transducer with ca ble cover. 

_.._.G"T~"'!..'ll tl191"" 

t•.t.- UIUGCI' ef,I J..l 

Fig. 7- Transducer of Fig. 6 

mounted on a fa lse keel plate. 

Holds ALL Your Most-Needed Tools 
Yes, with t he 99 SM Service Master, 
you ' ll be able to handle 99% of yout service 

calls . . . quickly. eoi ily, proll tobly. Thi• 

convenlt>nt, attractive non-scratch roll kil 

contains 23-yes, twc nty-thrce-<if the mosl 

popular items from tho famous XCELITE "99 
Line" of precision- mode tools. 

You professional flodio. TV, Hi-Fi and Elec

tronics Scrvic<?mcn will kavf? your fovoritt 

XCELIT E Nu1drivers, Scrcwc!rivars, De toch
nble Handles, Pliers, Reamers, Adjus table 
Wrenci>-oll "filed" for insl<Jnt a ccess in the 
99 SM Kit Included is the highly-usefu l 
99X-10 6" Snap-In Exten1ion Blade. 

11 you have ceTto ln speciolixed service nod•, 
you con ' 1custom..gsscmblc" your own se ... 
lcd1on of 1ools from XCELITE'S " 99 Tool 
Linc". T hen your 99 SM Kit will ril yoJr 
o_. n s.er...ice lobs to o "T". 

See Your Dealer Today Order YOUR 99 SM Service Master 

Kit to Ha ndle 99% of ALL Your Service Calls! 

XCELITE, INCORPORATED 

Dept. R. ORC HARD PARK. N.Y. 
6 Alcina A'IC., Toronto, Onl. 

In Cano~o-Chorles W. Poin ton, lid 
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. . . watch for new 

catalog No. 5811 

it's terrific I 

SEMICQNDUCT8R 
PR8DUCTS 

Progress In 1emiconductor (and ouocioted 
components) development is J O rapid and 
vitol that engine e rs In this field agree 
there is need for on authoritative teamicol 
mogo"rine whose text con1ent is devoted 
solely to it. 
Such a mogoiine is SEMJCONDIJCTOR 
PRODUCTS. First issue January 1958. 
Thereafter regular issues will be published 
every-other-month In the Morch-Moy 
sequence. 
SEMICON DUCTOR PRODUCTS textwise 
consish of up·lo-dote technical ar ticles 
and featu re s of vital interest to the de
sign ond applications engineer, prepared 
on on enginearing level b y foremost 
authoritie s in lhis field. Aho Included ore 
!rode news, new produds, current d e vel
opmenls, and new opplicolions, designed 
to provide the engineer and execuliYe 
with up· lc ·the·mlnute industry Information. 

1-;;.;c~;;~;,; ;;~~;;-----
1 300 West 4 3rd Street , Ne w York 36, N. Y. 

I 
Sirs: He re is my remittance for S .... .. . .. , 
Enter my subscription order to "SEMICON-

1 DUCTOR PRODUCTS" as follows: 
Subscription Rates: 

I D $3.00 for 6 Issues. O $5.00 for 12 issues. 
I (Foreign S4.00 and $6.00) 

I Nome 

I 
I 
I 
I 

Address .. 
City -·· 
Firm Nome 

(Print Caref.;-lly) 

Zone_ ..... Stole 

I """ .......... - .. - -· L-----------------
34 
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Answerman 
.\dmiral 14YP-vertical 
Bn.rkhausen-inter! erencc 
Cro•ley 48-t--v.,rtical 
Crvaley •187-vertical 
Duninnt R/\-liO-width 
Dunw11t RA 3411--vcrtical 
C:. E. S lin<>-verl ical 
C: F.. 20Ctfi0-wiggle3 
C. E. M line--w"8.k contrast 
Holpoint MM-Iior linearity 
InterrArrie:r-buzz 
Intercom-RF intcrlere oce 
Interlace 
Mngna\·ox ~6()-arc in yoke 
'Mngn..nvnx~nnw 

Mutnroln TSoa~ow 
)folornln TS.~37-verticn.l 

Motorol:t-remote tuner 
RC.\ KCS8t-width 
RC\ KCS97-<lq~ 
RCA K<'SlOllJ-vertieal lines 
RCA KCSIO:l--uor pick 11p 
Svnc prnblems 
T ran::;j5'tor rncfio--troubleshooting 
Truetone 2D3770A-verlic.o1 
Westinghouse V'.!.~11-vcrticnl 
Westinghouse V2351-vcrtical 

Association News 

Jan. 11. 54 
F.,b. p. 13 
Apr. p. 10 
.Inn. p. 65 

.June p. 42 
May p. 4% 
Apr. p . JO 

.Mar. p. :n 
M.ny '" 4.2 . Jan. p. 54 

.Mar. p. 87 
Sept. p. 4.8 
. Apr. p. 11 
N ov. p. 41 
• Tune p. 42 
Oct. p. 20 

. Feb. p. 12 
Mar. p . 81 
Sept. p . 4R 

nee. p . 12 
~O\'. p. l l 
F eb. p. l;l 
Nov. p. ~1 
Oct. p. 20 

Jnnc p , 4~ 
nee. n. 12 
Jnn. p. 5 1 

Feb. p. 23. May p . 5G, J une p. SS, Se11t. p. 6, 
Ocr p 41 . Dec. p. 39. 

Editorial 
TV O.ca"' 
[ndturtrlal Eleetron!C< 
CoJor TV, (";0nvcnrioru:; 
Portnblc sales 
Jobbers ''iews 
I nw TV prices 
TV Licensing 
M1trine opportun!ti13 

Feature Articles 
t9~• \Jmi rlll TV 

hy F . llndrick 
An11rnat!h lo CAotive Sen-ice 

h)· R. T . G11rl iern 
Audio 'Eonipmrnt 
Auto R<>dio• for l!\!iG Catlllloc 

b>· TI. A. M n.• 
Auto Radio for 1957 Chevrolet 

lw A. Doppel 
Auffl Rndi<>• for 19fi7 Chrysler 

hr R A. '\fos" 
Anl•• R.'ldio• fnr lnfi7 OlcJ.!.mobile 

Jan. p. 17 
Feb. p. 24 

'.\Jiir. p. 2 
Apr. p . 8 
May p. 2 
• Tuly p. 2 
Aug. p. 2 
Oct. p, 12 

Oct. p. 10 

.fan. f>. 19 
Mar. p. H 

Jan. J>. 

Dec p. 10 

Apr. p. ~!l 

l1y A. Doppul :\lny p. 16 
Auwninlic Cbromn Control Circuit.. 

Jiy R. Onrstaa nnn S. T,. Mars hnll Jnn . p. 2fl 
A ntnmot ic Eleetronfo Control 

by M. Barlowe 
.\ utornation :tnd Servicing 

toy A. T,ylel 
The CnLh otle Pulluwer in H.1-Fl 

Ar>r p . 2 

.Tan. p, 14 

by L . Fieltlinit Feb. p. S 
C"heek your Osci!I06cOpe Performance 

hy R. G. Miol1!1ctn n 
Pnrt 1 
Part 2 
P:trt 3 

Color Display Gcnor9tor 
by W. J. Cc-rveny 

Color Piel u~e Tubes 
by S. l,. Marshall 

Pa.rt I 
Part 2 

Sept. p. 8 
Nov. p. 8 
Dec. p. 18 

l\1.ny p. ' 

Mar. p. In 
May p. 18 

ELECTRONIC 

Annual Index 

Communicntions Equipm.,nt Feb. p. 44 
Conn~tcr Cable Assembly F~b. p . -4:1 
Echo Sounders in Mat'ine El~tronica 

by E . Robb<!non Part I . . . . . Oct. p. n 
Electrical Fine T unio11: 

by G. Kravitz . 
Electronic Scrvioo Firm Annli•ais 

hy S. D'An:y 
Eliminating Color TVT 

Part l 
P art 2 

Equnllz.a!:ian In Hi-Fl Systems 
by L . Fielding 

Pnrt t 
Pru-t 2 

Eli-Fi in Kit Foan 
Ly P. Ru.inrlero 

fforizu ntal Retrace Blanking 
by l. Tepper 

How One Man Got Started ln 
Mobile Communicntions 

by O. Fisch 
Industrial TV 

hy A. Lyle.I 
In troduction to TransbtDr Theory 

hy G. Brown 
Part 1 
Part'.! 
Part !l 
Pan 1 
Part;; 

!.nudnes.s Conlrols in Fi l-Fi 
by L. FielrUog 

Marine Electronics 
by E. R obber11on 

Part 7 
Par~ 8 
Part 9 

MidJ1etape Recorder 
N'ew York State Servioe Report 

by J . Wheat.on 
Noise Reducing Circult.s in Color 

TV Receivers · 
hy S. L. Marohall 

OpeJ'l}tion n.nd Servicing o! 
Trn.nsis lor Radios 

by S. E . La.rrad 
Par t I 
Pa.rt Z 

Outboard Motorboat Eltttronlcs 

Dec. p. 8 

Aull'. p. 12 

Oct. p . 8 
Nov. p. 50 

Mar. p. 8 
Apr. p. 12 

Au$:'. p. 4 

May p . 20 

J uly p. 12 

June p. 2 
July p. 6 

Sept. p. 14 
Nov. p. G 
Dec. p. 4 

JaJl. '" 12 

• Tan. p, ~ 
F.,b. p. 18 
Mar. p. 10 
Jin1. p. 53 

Feb. p. 14 

Feb. p. 4 

Jan. p. 2 
Feb. p. 6 

by E. Robberson Aug. p. 10 
l'bnsc Invcrtel's in Hi-Fi Am1ilifi"rs 

by L. Fielding Sept. p. l~ 
19G7 Philco TV Recelvers 

b!' H . King 
Par:1. 1 
Part 2 
T'art a 

Phuto El..etric lndustrlnl Controls 
hy A T,yte! 

Ph<1tn Elert:-ical Control. 

July p. 4 
Aug. p. 1-1 
Sept. p. 18 

May p. S 

by A. M. F erres SepL I" :!.I 
Plug In SpcnkMs for P . A. System~ 

bv L. F eldman 
Power Amplifiers in Hi-Fl 

by L. Fielding 
Part I 
Part 2 

P<>w4'r Output Stages in ID-Fi 
by L. Fiel.dlng 

P:irt 1 
Part 2 

l'n•ctical Scope Servicing 
by A. Kinckin"r 

Part 1 
Part 2 

Production L ine Fugith~£1s 
by A. Kinclcincr 

Rndio Direction Findin11: In 
Marine Electronics 

by E. Rolilwr.ron 
Part 1 

May p. 21 

June '" 16 
Juh p. 26 

Oct. p. 1.1 
N ov. p. 18 

Feb. p. 2 
Ma.r. p. 14 

Aui:. p. 6 

:\tay p. 12 
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SERVICING 

For 1957 

Parl 2 June p . 4 
Pa.rt a July p . 11• 

Radio Perform= and NoiJoe SupprEt<sion 
in Taxicab Communication Systema 

by C. A. S\•it<!k Jun<' p, ~ 
Selllnit SerYlce 

by M. E. Wirt. 
Se!! Service Tube Testers 
Senicing Emerson l!li\7 TV 

by H. Bern•lein 
Part 1 
Part 2 
Part 3 

Servicing Intennittenl!i 
by C:. Kr~ vitz 

Apr. p. 45 
Mny p. 60 

ReC!eivcrs 

... M.ar. p. 41 
.Apr. p. I~ 

Muy p . 63 

A ug. p. S 
Servicing the Micrc:>wnve System 

by W. ,\. Peifer Se11t. p. 17 
Snnspol l\~U,·!ty On The Tncrease 

by A. Hund!>' Feb. p. 10 
TV Ct>oking Bench 

l>y 1:L Miller . J une p. 12 
T V lrlterference Aids .Mar. p. 8 
Test Equipment . Apr. p. 14 
Test E qu.lpmen t Feb. p. f'>5 
Test Equ.ipment .Mar. p. 19 
Tesl FA1ui11ment Dec. p. 7 
Tips On 2 Way Mobile lnsta!lalion 

by L. M . Owens .Mar. p. 4 
Using The Color Rar Generator 

by R. G. ll1idd!eton Apr p. 
V crtieul Retrace .Blunklng 

by T. Tepper 
Voltage Amplifiers in H.I Fi 

by L. Fielding 
Westingbome Pkture P!loL 

h)' S. L!bes . 
195 i W estingbouse TV 

by S. Libe3 

.June p. 6 

Joly p. 14 

.Nov. p. 14 

M ay p. 10 

Manufacturers TV Schematics 
Admiral ST587 
Admiral HUY 
Admlral 140Y3B 
Ad.mini 19SZ4D 
Adrnlrnl J!lZffiS 
Andt'l'n VQ21 
Arvin ST700 
Crosley 493 
Dumcmt RA400 
ca: MM line 
GE ST line 
GE T line . 
GE V line 
Gll 21T500 
Hoffman 326 
Hoffman 329 
H otpolnt T line 
Mngruivox 10fi 
M.!l)tnJlVOX 117 
Motorola TS41!.2 
Motot'ola TS423 
Motoroia TS428 
Motoro!<1 TS125A 
:\fotorola WTSo:il A 
Packard Bell 88~2 
Philco 740 
RCA Colo1' CTCS .. 
RCA KCSlOOD 
RCAKCS10l 
RCA KCS108C 
RCA KCS111 
RCA 14S7052 
&CA l4Si052 
.ROA 17S-7090 
Sparton V /U21 ·0UBB 
Westin11:bouse 2371 
Westinghouse V2311 
Westinghouse V2347 
Zenith 1530 
Zenith 16A25 

. Nov. p. 29 
May p. 2S 
Jul)· p, 19 
Feb. p. 25 

.lune p. 17 
Oct. p. 33 

.Nov. p. 25 
Jan. p. 25 

. Nov. p. 21 
f't'b. p. 29 

. June '" 21 

. • Aug. p. 16 
..... Dec. p. 21 

. . .. . . Sept. p. 29 
.. Apr. p. 34 
... Aug. p. 19 

Nov.p. 38 
. . . Sept. p. 25 

.Mar. p. 22 
.... Mar. p. 26 

••. .... May p. 29 
Apr. p. 25 

Sep t. p. 87 
Sept. p. 33 
lllay p . 37 
Ap. P· aa 

Jan. p. 29 
Feb. p. 38 
June p. 2s 
Oct. p. 25 
Dec. p. 25 

,\pr. ll· :Ill 
May p. 33 
July p . 16 
Feb. p. 37 
Oct . p. 21 

.Mar. p. 80 
Jan. p. :'13 
June p. 29 
Oct. p. 29 
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Zenith l6Z25 
Zcn.ilh 17Z21 

. .. Jan. p . 37 
Mar. p, 34 

Manufacturers Radio Schematics 
Airline Transistor GTM1108A 
Dumont Tram1istor RA902 
Emerson Transistor 120328 
:Motorola 'fransi..wr RSo07 
Philco Transistor 1'7 
ROA Tra n.•i•tor 14S7052 

New Products 

~lay p. 47 
Apr. p. 37 
Jan. p. 41 
Jan. ¢ 48 

.Mny p . 48 
Apr. p . 80 

Jan. p. ~1. Feb. p. 42. 61. Apr. p. 17, 20. 
Dec. IJ• 83 • 

Rider Speaks 
J an. p . 45, June p. 41, Feb. p. 58, Mnr. 

p, 50, Apr. p. 49. 

Trade Flashes 
Jan. p. 10, Feb. p . 16. Ma.r. p . 38, Apr. p. 4fi. 
~lay p . 14, June p. 16, July p. 24, Aug. p. 24. 
Sept. p. 24. Oct. p . 18. Nov. p. 46, Dec. p. 16. 

Trade literature 
Jan. p, 23, June p . .JO. Dec. p. 41. 

vsss 
Admiral 14UY1'2D 
,\drniral 17XP3 
Admfral 20AX5 
Admiral CH !4YP34 
t:LIS 3000 
ens ~21 -9~9• 
Crosley 4'i2 
numonl RA392 
Emerson 1202!>2P, V 
Emerson 12083IH 
Emerson 120306 
G..E. 9TOOI 
G.B. HT0!6 
G.E. ST line 
GE. ·r lin.n . 
C.E. K Uno . 
Holtman 329, 330 
l-lotoroln TS423A 
lfotorola TS533 
llunlt 49A4 
Philco TV396 
Philco 396 
Philco HO 

Workbench 

Nov. p . 37 
. . Ja.n. p. -49 

Jul1 p. 29 
Apr. p. 41 
July p. 31 

. Jan.. p . Gl 
Sept. p. ~1 
Feb. p. 49 
June p. 33 
Oct. p . 39 
Dec. p. 31 
N'ov. p . 39 
Dec. p. 29 

May p . 43 
Aug. p. 29 
Ma.r. p. 4i> 
Aug. p. 31 
.Feb. p. 51 
Mar. p • .t7 
June p. 3i> 
lllay p. ~ 5 

Sept. p. 43 
. Oct. p. 37 

Admrtlll 14YP3-comp,111ite "YDC Nov. p, 12 
Admiral 17Zl\D-filnment cl.reuit Mo.r. p 43 
Admlral 17Z3D-nQ raster June p. !l7 
Crosley 386-<:omposlt~ sync . . . June P- a7 
Dumont RAl12-weak ,·idco . ... . Aug. p. 28 
Dumont RA130A-w;dlh May p , 55 
Dumont RA162B - vi<lt-o o,·erload Sept. l• 1r. 
Dumanl RA340--Composite sync Apr. p. 6 
OumonL RA370-harizont.al freq. J nn. p. 57 
Emers<>n 120292-V- fllam.enl circuit Mar. p, ·13 
GE 21C40--comp09itc gync . . . .. . Apr. p. 7 
Hotpoint HS201-raster .Feb. p. f>7 
Motoroln TSD02A-color problems . Jan. p. 56 
Ph!lco 7!;:10-tcaring Nov. p . 4.2 
Philco TV4JO-no video or sound June p. lli 
RCA KCS68C-hook In pix :\lay p . 5S 

-

«Papa really goes to pieces 
when they forget to bring 
JENSEN N EEDLES. " 

(f\IJl·i1h;J1·1 
llUllD YOUR OWN 

AlllED knight-kit 

Printed-Circuit VTVM kit 
Top buy ina VTVM! Prinled 
circuit board for easy wiring • 
Features: big 4 ~·meter; 200 
ua movement; zero-center 

Only s249s scale; polarity reversing 
Bwitch; 13 film-lype preci
sion resist.ors. Response, 30 

cycles Lo 3 me. Tnput resiJ;tnnce, 11 megs. 
Ranges: AC peak-te>-peak v., 0·4-14-40-140-
400-1400-4000; AC nns v. and DC v .. 0-1.5-5-
1&-50-150-500-ViOO; ohms, 0-1000-lOK-lOOK; 
1· 10-100-1000 megs; db scale, -10 to +s . 
Includes all parts. tubes, ba lt.ery, tel\t leads 
and portablo cru;c, 7"4 x 5 ~ x 41A6'. Shpg. wt., 

61.m. $ s Model 83Y 125. Net only .. ...... 24.9 
ORDER TODA. YI 

(l'riat Nol F. 0. 8. Chicago) 

ALLIED CATALOG 
l i•h c:loxens of other !ow-co st 
AUIED Knight-Kil t"11 iru1ruments, 
plus lhe world's lorges1 se1Kti"'1 
of ports and equipmenl for serv· 
ice work. W rile for FREE copy. 

- ALLIED RADIO, De p t. 26-All -
• 100 N, Western A ve., Chicago 80, Ill.• - . • o Send Kil No. 83 Y 125. $---enclo~d. • 
• 0 Send FREE 404-Piae ALLIED Cala!oa.. • • • 
• Nam : • • 
• Addr I 

-------------35 



.. ------------.. ~ILL Y!1~~7.'~~~~·1C!M~~~ 
I ·: \JITI:.>d r/1~Q:.>n~n01J:. I 

· 8URN OUT AGAIN? I 
Hot if you use- I 
The NEW SENCORE I 
"FUSE-SAFE" I 
CIRCUIT TESTER I 

I Save couly coll bockt 
b y te .uing the circuit I before replacing 

I 
f us.e, fu.te rHhtor or 

circuit breaker. 

·~ 
: ttfP1.-ED 

lndlvlduol \Cole for I each vah.1e fua.e re• 
1istor - no Inter· I pretohon, fu4' 1eod 

I inredorgrHnouto * Mto \urH ll"e cvrr,.nl 

I and up to 1100 wc111. of 
power a t 115 volt1 u1ing I line cord and lO~el 

I 
* Two e:onvenienl current. 
ranQH - 0 lo 2 amps and 

I 
0 fO 10 OrrtDl . Te1t le-Gdi 
cHp ift pfoc_e of fuse ot fuw 

I 
I 
I 
I 
I 
I 
•1 I 
I 
I 

I r.-s;uor I * .S ohm. 10 wott re11Uor pr• .. •" ' ' TV circuit I damage o.nd ,imulohu OOI ro'tinq c°"d.tioni. I 
I 

As Recommended by leading Manufacturers I 
~~19 SERVICE 

I ;ii~I INSTRUMENTS CORP. I 
I .- ia 171 OFFICIAL RO . ADDISON, Ill. I 
• c"'' out rhis od 11ow /or f • .ut'1et ,,,1011,,0110,, . 
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SN· 50 
CHIMNEY MOUNT 

SNAP-IN TYPE 
with unique U-Bo!t "'1 F: \0 or '-CRF:\\..., ror eaay one hand 
··sptnttte· !aHenln.; Hot Dip 
Oal\'llnl7cd - 1:? Ft Strap~ 
two to a set Same Unique 
0-Bolt.s used on Snnp-tn Wall 
Brackets Also A"ullable w!Lh 
Stainless Steel Brmdtni: 

Write for new catalog 

SOU'rH 1uvi;H 
MET Al PRODUCTS CO., INC. 
South River, New Jersey 

pion~er & 
out•tanding 
producer a l 
/in~st line 
of anten na 
mounli; 

Advertisers' Index 

Acme Electric Corp. 3 

Allied Rodio Corp.• 35 

Bussmann Monufocturing Co Cover 3 

Central Electronics, Inc.. 36 

Cornell Ou bi Ii or Elec. Corp. 8. 9, 10 & 11 

Generol Cement Mfg Co. 27 

General Electric Co. .j & 5 

Heath Company 17 

Jensen Industries 35 

Merit Coil & Tronsformer Corp. 34 

RCA Electron Tube Div. Cover 4 

Roylheon Mfg . Co 

Service lnstrumenls Corp. 36 

Shure 8ro1hers, Inc. 2 

Soulh River Mrtal Prod>. Co 36 

Triplett Elec lnstrumenl Co Cover 2 

Tung-Sol Electric, Inc. 18 & 19 

Unil,.d Cotalag Publi1hen 36 

Xcellle, Inc. 33 

NOW! 

• • 
NEW MODEL RE-2 • 

• REJUVA-TUBE • 
• • 

• 
• • RHtorn tat ha.de t nuu11n No •ue-n-ork-thl • 

11nly lnttru111tnt that meten c:athedt ac:li"'ity • 
rlur1n1 rejuven1t1tn ta prevent burnoull • 

• • Hr-w ruttld 1111-•tuJ tau-illuminated mc.ltr 

• • Nt1w clrtu i1 re:ads 9u conttmt tn nu1ter. 

• • ' Nr .. •·tubll StH:kfl Selrctor'' for color. t 10 
rind iCH'"r"llonal pl)( tubts - lour mounted 

• 

toe ket..-no rtan11lln9 wlrn-·nal a plug-in ~ 
• ndaptor'" l e r.,en h,,hind • • • 

• • Ne• TV 1nte:r:(!c k pOWflr f(lrd eliminates ~earch 
f•r AC uutlrit- iave• timt. • • 

• • By lh• ORIGINATORS •• CRT R•luv•natton. 

• ......... 
Pa1tnl - 2.n4.645 

' Nu cs.2 CUBE SOCK· 
ET SELECTOR 1valf1tbla 
IM M1d1I RE· I Sl2.50 

FREE LITERATURE 

CENTRAL ELECTRONICS 
INC. 

ll-41 'W Bthaont A:n:rtu• 
Ch1ca10 l.s lll1n .. s 

KIT 
WIRED 

$59.50 

$ 79. 50 

looking for the 
right replacement? 

~ 

you'll find it 

faster in the 

MASTER 
new 1958 edition-world's largest 
electronic catalog only S3.SO at 
your local parts distributor-now 

THE RADIO-ELECTRONIC MASTER 
60 MADISON AVE., HEMPSTEAD, N. Y. 
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Dependable BUSS FUSES can help protec t your profits. 

Here 's how - BUSS fuses help 
sales and service organizations avoid 
adju.qtment~ and call-backs because 
. . . BUSS fuses are designed to 
operate properly under all service 
condilions. 

Selling or installing BUSS fuses 
fur ther helps protect your profils by 
safeguarding you against loss of 
fut.ore businc._~ lh:it could result if 
you handled faulty fuses t.hat failed 

to protecl or blew needlessly. 

The unfailing dependability of 

BUSS fuses is assured by the care
full tcsling of every BUSS fuse in a 
sensitive electronic device. Any fuse 
not correctly calibrated, properly 
constructed and right in all physical 
dimen!'ions is automatically re
jected. 

It is just good business lo stand
ardize on BUSS fuses. You are 

helping lo prolecl bolh your profits 
and your repulalion for quality and 
service. 

For more information on lhe com

plete line of BUSS and FUSETRON 
Small Dimension Fusc..>s and Fuse
holdcrs . .. Write for bulletin SFB. 
Bussmann Mfg. Division M cGraw
Edison Co. University at Jefferson, 
St. Louis 7, Mo. 

MA.l<CAS or A COMPL.C"rt: 

B USS fuses are macle to protecl - not to blow, n eedlessly 
r•uJJWOHIO' ........ IH 

fU C-U IC.&l l'• Olt<f!OH 

LINC" OP FU5E$ FOlt 
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f CA talks picture tubes 
to your customers 

... presel/s 'em for you! 

HD 'ts" 
t t " Dos" and on Some lmpor an 

For Every TV Set Owner 

.. Tube "1tuc--" com pletd). 
• l until th .. all-11nportan1 I actur l>on t .,.. , .. 

l:.d<Jt'e rtpladol it. \ ...,,.,r or .. u1" nrn tu~ 
· th h•3rl nf )OUr •ct. '" · I J 

The Picture T1~bc 1' e " ui.t.hlc: brand tube,"'' 1 11 ira. e· 
can 'poi I your l \ plt:;o.,ure . ~:=~ olJcr T \ "'en hc11er than '""' 

k u '-"'"'' can often ma 1n11r ) o d" 
l)on' • ucccr1 "jll'1 a~ Jto<> • 
~ h11y "" "l'ricc"' aton,·. I . ·a\ fnr ) <>U• "11rr11n1y 
~ ' I T\ 'en ic" ' "" inic• ' f ·r< 
Dun'1 lort<:I I•> a'" I'" J J . nwnll nan1C '"""" iclu« 
--J- 1, ""'"'"' ;, , 1nuulh ''·"' ,,,. " I f.,,.,J :l' ihc crnnpan) 
car - J . f • •1 .3 ""rr>1nt) ,, on) 3' 
tod.i~ . \ oJ nn I ur.,c 

\).:hinJ 11 --------
' ( R< ,\ ..; ,h.,raina Pic1urc 

\)n ,~Cl ~ '111 •· 

if h 1 .. r n:rljccmenl 11 
' , R( " \ '>ihcrat1i.1 Rcrlacc· lH \ 1110,.c• un • 

' I Pic1urc ruhe lor '1nuull) .,, "';i 
men • I -.·1 11·, 1hc ,..,q '·""" wbc u•c 
ro>1\.• 0 tllS! .1, It incorpo· 
• ot the nc\' ~ '1.: ~ an 111.1n) J . . . 10 rnhc 1nult.1nt . 

. , t.;, t:r' trt;.·:.tC .l ":.inc.:t: 1. rah: • than u thcr tup•QUJ II) It ~0,,, 1111 n\orc ~ l 
J I>("\ b3~k~ ur '"~" . ''er· 

ruhc' \ n ' -
.1111" "uh ~ aull >e:ir·, '"" r;ant) 

~ D aylight Cle ar 
Super Aluminlxed ~~ 

{~ l~ -- e•'a:in j 
-~ CTURE TUBES Pl n )"ta.rt •O" N J 

RCA Ete-etr~,, -r 09 01" !i o 

F requent, straight-from-the-shoulder ads li ke this will appear 
in TV Guide .. reaching 5.300.000 TV fami lie:- coast to coast 
during 1958 The ads arc designed to acquaint the public with 
facts about picture tubes and will prove helpful in 
impressing your customers with the importanc.·c of asking 
for top-quality, brand name lubes. 

T hese ads will also continue lo build acceptance for 
Silverama Pictw·e T ubes tubes that arc noted for trouble-free 
performance and customer saLi.,facuon. Sec your RCA 
Tube D1stnbul<>r for your ('OPY of the newly rcvLsed R CA 
S ilverama Picture T ube Rcph1cernent Chart. 

~ RADIO CORPORATION OF AMERICA 
~. Electron T u b e D i vision H a rrison , N . J . 


