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Cylindrical machine al left gently vibrates glan tube 
envek>pes, urges them h> dimb inside rraclc and auh>· 
mahcally feed down romp la tubuloting machine. 
Tubuloting machine etches tube type on envelopes, 
cub glou to prttise tube sit.e, olloches eJthoust tube 
lo envelope to oflow creation of a perfect vacuum. 
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Close up of the button 01\ whlth tvbe elements ore 
mounted. Fingers, left and right, move in lo swiftly 
make compliC'.oled .·bend1 which must be kept ex• 
tremely prttise h> it\Sure proper positioning of tube's 
elemenrs. 

This exhaust machine seals the gloss envelope lo rhe 
s1em of lhe mounred rube. Pumps then creole o per· 
feel vacuum in the tube, the inside ports ore 
''bombed" (heated whHe !toll and the getter is then 
flashed lo allow this perfed vacuum lo be retained 
during life. Tul:es ore oulomoricolly discharged ofter 
they hove been tipped, then slide down o romp too 
conveyor and ore carried to the neltl operation. 

IT'S NOT 

HUMANLY 9li 
POSSIBLE 

To Make RAYTHEON TUBES 
AS GOOD AS THEY ARE 

Here at Raytheon, we think we have the most skilUul people 
in the industry, yet their combined skill alone couldn't make 
Raytheon TV and Radio Tubes as good as we make them. It 
takes hundreds of thousands of dollars worth of special instru­
ments and machinery as well. 

Pictured are but a few of the many automatic precision ma­
chines and delicate instruments that are needed to create the 
matchless quality of Raytheon Tubes; precision machines that 
build into Raytheon Tubes their superb physical perfection; 
dc.licate instruments that test and safeguard not only the quality 
of Lhe finished tubes but the thousands of components that are 
parL of the whole. 

Much of this fine machinery was designed and built by our 
own skillful people-exists only in the Raytheon plants. That's 
why Raytheon TV and Radio Tubes receive rigid quality control 
tests exclusive to Raytheon. That's why Raytheon TV and 
Radio Tubes are truly RIGHT ... for SOUND AND SIGHT! 

Buy them from your Raytheon Tube Distributor. 

leff, Note lhe conveyor bringing the finished tubes from the uhoust machine to this rotary 
aging rack. The aging rack operates the tubes for l/2 hour to eliminate early tube foilur ... 
Voltoge.s ore applied to s1obilize the characteristics and season the tube.s so that uniform 
results will be obtained through life. High voltages ore applied to eliminate any weak tubes. 

Righi• This Rayt~on de.signed machine perfonns many complicated lesls - le>b fonnerly 
dependent on h\imon judgment - and outomolicolly e liminates tvbes no1 up lo Roylheon 
standards of quality and perfonnanc:e. 

~ 
RAYTHEON MANUFACTURING COMPANY 

Giid1D Receiving Tube and Semicondudor Operolions 
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Get the most out of your test equipment budget by utilizing HEATHKIT 
instruments in your laboratory or on your production line Get high 
quality equipment, without paying the usual premium price, by dealing 
directly with the manufacturer, and by letting engineers or technicians 
assemble Heathk1ts between rush periods. Comprehensive instructions 
insure minimum construction lime. You'll get more equipment for the 
same investment, and be able to fill your needs by choosing from the 
more lhan 100 different electronic kits by Heath. These are the most 
popular "do-il yourself" kits in the world, so why not investigate their 
poss1b1ldies 1n your particular area of activity! Write for the free 
Heathkit catalog nowl 
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Conlalns dcta·lo.d d sctipUons 
or Heathkit models available, 
including VTVM's, sco11es. 
generators testers, bridges, 
po''·t!l' supplies, etc. 

Also describes Heathkit ham 
g ear and hi· Ii equipment in 
kll form. 100 Interesting and 
cirofilable "do·ll·yoursolf" 
tirojectsl 

I Mail coupon below for 

your copy-Now! 
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TOP 
PERFORMING 
,PAPER TUBULARS 

DURAMIC CERAMIC­
CASED TUBULAR$ •.• 
Type P84CM paper ca· 
pacitors are encased in 
dense steatite for per· 
formance above that of 
conventional paper tubu· 
tars. New thermo-selling 
end seals for exceptional 
humidity protection. 
Firmly imbedded leads 
will not work loose or 
pull out. 

c:) -
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DURANITE MOLDED 
TUBULARS .. • Type 
P88N units are molded 
In a blue permanent 
rock-hard casing that 
does not dry out or 
develop cracks or tis· 
sures. Moisture proof 
operation from sub-zero 
to 212°F. 

VERTICAL MOUNTING 
TUBULAR$ . • • Type 
Pl51N capacitors are 
specifically design ed 
for use in printed-wiring 
chassis. Assembled in 
black molded phenolic 
casing, Aerolene impreg­
nated, thermo·setting 
end fill, sturdy wire leads 
for firm mounting. 

A.de your local Aerovox Dist rib utor for 
your copy of the latest Aeravox Carolog. 

AE RO V OX 
C OR PO RATI ON 

DISTRIBUTOR DIVISION 
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The'· Hofltn-an ... ,,. 

SOtar Radlo 
, : ::__by W. F. Kopl•"1 ., 

\~ 

T ransistorization of radio receivers has made practical the 
use of solar energy for the power supply. Here is a descrip­
tion of a radio receiver which makes use of this energy . 

SI NCE r ecent dc,·elopments in Lhc 
manufacture of semiconductors 

have made practical the use o_f solar 
power to operate electrical devices, it 
is fitting that the first consumer prod­
uct incorporating solar power should 
be transistor t' pe radios which arc :il­
rcady using <UlOther form of scmi­
(•1rncluctor, Lht' trnnsislor. One iostni­
ment of this tvpe which is receiving 
mention wherever the subject of solar 
power is discussed is the H offman 
Solaradio0

• The Solaradio is a portable 
am radio using a ~ix-transistor printed 
'''tring circllll powered by a uuique 
power suppl~· which receives its energy 
from lhe sunlight. To better 11uclcr­
st~rnd the opernliun uf the Solaraclio 
<llld its new power supply. we should 
firsl review some of the background 
relating to the devices whicl~ bavt 
m .. 1de tbe Sol.nadio possible. 

Solar Power 
Scientists tell us thut under direc·I 

sunlight. about 1000 watts of power 
foll on each scpmre yard of the earth"s 
surface. D uring the past couple of 
decades, a gre.lt deal of pro~ess has 
been made in lhe storage of sobr 
encr~ for hrahng purposes. The pro­
ccdmes for this use of solar energ~ did 
11ol however give lhe necessnrv cap.1c­
itv nor Ae.,ibilily For general power 
needs. Uutil such time as a device 
could be developed which was capable 
of com erling sobr energy into 111<'­
chanical or electrical power, there still 
was no practical method of utilizing 

·Field Engineer, Hoftmon Electronics 
Corporation. 
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~ol:u· e11eJ'g)' to drive portable machines 
or moviug vehicles. 

Hcccut developments in the produc­
tion of ·emiconductors have at lu!>t 
\'!;"en us a practical device for c.1p­
turing. storing, and using solar energy. 
This method of converting solar encrg' 
into us.1ble power involves ch.1nging 
light cnerg\' into electrical energy. 
Siuce el eel rical en ergy is ea Sil) stored 
m batteries. can readil) be transported 
to the point of use. and also prm·idcs 
an instant. source of power, this form 
o[ conversion provides an ideal prod­
ut'I of sol.1 r energy. Development of 
u mnlerfal "l 1ich could rffieicn Lh 
generute an electrical voltage through 
diemica1 aclicm when e~osed to snn­
lighl !ms made Lhis melhod of ~ol.u 
energy c011v(•rsion a practical SOlll'('e of 
power. ~lateri<lls having this ch.m1c-

Photo Voltaic Materials 

tcristic are de~cribed as being photo­
voltaic. ll has been found thnt highly 
refined silicon containiug cont-rolled 
minute quantities of arsenic an<l boron 
<:an he used to manufacti1re semico11-
cluc:lors "ilh thr photo-volt,1it' chnr­
acterisbc. Sl•1111cond11ctors with the 
plioto-voltJic chartcrhtic (Silicon 501.11 
Cells ) ure the result of e.xlensivc rc­
i.earch conducted bv Bell Labornlorics 
dnring receDt years: T he Silicon Sol.1r 
Cells arc DO\\. available in a consider­
.1ble vanct\ of sizes. shapes. and power 
ratings. 

One of the flrsl commercial products 
utilizing the Silicon Solar Celli is tlw 
Sol.i.ratlio, a product of Ilo[mnu Elc<'­
tronics Corporation, whose Solar l)ivi-

swu is u 1m11111facturcr of Sil1c.·011 olar 
Ct%. 

Hoffman Radio Chassis 1109 
T hc radio chassis ust.~ with the 

Solar.ulio i~ l lolfman am Rudio Ch.1ssis 
11 Cl9. Chassi~ 1109 has a six transi~tor, 
pl11~ diode detector, rndio circuit 
11tilizi11g ;1 printed wiring chassis 
board. The plug-in type socket is 
pro"idecl for all of the transistors. 
thereby simplifying c;enice replace­
mcut and protecting the transistor 
against the ha7.ards of soldering heat 
damage clnring installation. The minia­
tnre typo tuning capacitor is sealed 
inside a pluslic cnse to minimi.:c any 
problem of noi~c clue lo dust or other 
foreign p.1rticles accumul.1ting on the 
tuning ~a11g plates. 

An unusual feature of the Solamdio 
is the provision for plug-in of two e.ma 
speakers or earphones. (] l and f 2 in 
Fig. 1.) One receptacle switches o[ 
the rnclio speal er when the accessory is 
plugged in, while lhe other receptacle 
merclv connects the accessorv across 
the .1udio output leads. This arrange­
meul allo\\'s for a variel\' of listening 
arra11gcuw11ts: a ) Rcguiar r.1dio. b) 
Radio willt two earpl1oues. c) Radio 
with one earphone. d) Radio wirh 
spealer ,rnd earphone. e) \ remote 
spealer or additional local speaker 
may also be added by use of the plug­
in rec<"ptadc•s. Output impedance is 
ohm~ 

Transistor Biasing 
Ex;uninnlion of Ll1e scliemnlic dia­

gram d1sdoscs that -the radio chassis 
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bas a transistor t) pc circuit designed 
lo oper.1te on .1 .') or 6 volt de power 
supply. Thi~ feature allows for use of 
the chassis in othrr H offman radio 
models he~1cles the Solaradio. All 
h·lmsistor~ us<•<l in chassis 1109 arc 
the 11-p-11 t) pc and are used in 
~rounded emil ler type circuits. Use 
of the same b.isic type of transistor in 
.ill stnges of the circuit allows for sim­
plicit~ in dcsi~n . service, power sup­
ply rcquin'rn<'nts. a11d devclopmenl 1)f 

the r<>c111irecl bi:.ti. voltages. Each tran­
sistor Lias ils own nxed positive bnse 
bias ( forward bins) developed aero;~ 
.l resistor l\ pe \'Olt.1ge di\'idcr cun­
uccted to ils base clement. Tbe p11slt­
pull audio output transistors share a 
c:ommou bi~ voltage. In their c.1se. 
the Iixed Illas voltage is developed al 
the junction of R20 (4 .7K) and 1{21 
( 120) which arc connected directly 
;1cross ll1e de po" er suppl) . The bias 
voltage ii. cm111ectecl to Lhc base cle­
ment of each lransistor in the push­
pull stage via the secondary winding 
of T..J, the audio driver tram.Fonner. 

Self Biasing 

In conjunclion with the fixed hiu.s 
\'Oltage applied to the base. t>ach tran­
sistor also has it~ emitter clement con­
nected above ground ( B- ) via a series 
re'1.stor wilh capacitor b)-pass "hich 
.1cts to establish a small positive volt­
age at the emitter element. The series 
used lo couple the incoming signal to 
the oscilJator circuil and to lhc l>.1sc 
resistor is lhercforc, actuall: .i part of 
lhe bias circuit and iutroduc<>s a sdf­
hias ,·oltagc to the fixed bi<l!> •lpplied 
lo each tr.tnsislor base elcm('nt Thi' 

·. 
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type of comhin.1tion biasing circuit is 
simple and cas: lo ndapl lo almost all 
uses of lr;u1shtors. H uwever. it h,is one 
disadv;ullage whrn used in •Il l if 
mnplifi t'1- circuit. Degenerative feed­
back is reduced. clue to the shunting 
effect of Lhc· low value resistor in the 
\ •oltae;c clivider network and the 
emitter serit·s resistor bypass, ;tnd 
therefore the circuit stability is not 
good at hi~h frequencies. This disad­
rnntage h easih overcome b, resort­
i11~ lo a form c)f neutralization wl1iclt 
has been proven in use will1 triode 
t ~ pc• ,·ac11urn lubes when usticl ns rf 
amplifiers. nefening to the schematic 
diagram. \\ c sec that all if hnns£orm­
ers ha\'l .1 tapped winding. In T2 (if 
interstage) and T.'3 (if output) the 
tapped 'dncling is utilized to develop 
an mil of phase signal which is fed 
back to ll1e base clement of the tran­
sistor. then.•bv stabilizing the operation 
of the sta~e and improving the gain 
eharactenslics. 

Solaradio Circuit Operation 
'I hr Snl.1r;1dio uses a f en·ilc rod 

type antenna coil ( L2) which is lo­
cntccl inside the cabinet .md is part of 
the input circuit to lhe couverlcr SC I 
(2-\1212 transistor) . Transistor SCl 
perfornn Lhrt·e circuit functions: rf 
.unplifkr, o~t·11l.1tor, and ~lixer. The 
resonaut tu11k coil portion of the osctl­
lator t•oil (L/ ) is l:ipped and used as 
part of the colll'ctor circuit. lo prnvidt' 
the necessan feedback lo suslttin osc1l­
h1tio11. The second wiucliug of Ll h 
of ~Cl through a capacitor. The "beat" 
si{!,Hal rcsu!Lint?; from the mi·dng of 
l11e~c 1-\...-o <;ignals is the 4.55 kc ;f 

SC 2 
2N 21 6 

which is tramferred to the first if 
amplifier \i,1 TI (if input ) . Trans· 
forme1- T1 bas a relati,•ely high pri­
mar.' a11d lo" second<U') impedance' 
lo mat.cit lht• transistor input im­
pcdm1ccs. 

The 1st if slage SC2 ( 2:-.1216) is 
biased b' a combination of three 
source voitagcs: a) Rl.J. ( lOOK ), RlJ 
(15K ), .met RJ.5 (5K ) fonn a voltage 
divider lo supply po<;itive voltage ;1t 
the base of SC2. b) The voltage drop 
.1cross R6 ( •170) develops .1 self-bias 
voltogc wl10sc .unplitude is tlepcnuenl 
upon emittl'T current. c) An al'c volt­
a~e I:. de' eloped across lhe detector 
load (R15) , \dlh amplitude dependent 
upon incoming signal strength. The 
ave voltage is negative and "hen com­
bined wit lt the posili\'e voltage al­
ready present at the base. the positive 
l>.1se bias ii; reduced and the g<tin of 
the stage is tliereby reduced in pro­
portion to Lhc signal .strength. The 
tapped winding of Tl is utiliLed lo 
pro,;de .1 feedback voltage to the base 
of SC:2 and thereb,· stabilize the cir­
cuit. The ·J.5.5 kc if signal is iuduclively 
co11plcu lo the 2ud i/ st.lgc through 
the low impc1bnce secondur~ of T2, 
th<> if intt•r-;tage transformer. 

The second if stage is almost iden­
tical lo ll1e first if stni?;e except for the 
ab~cncc of the ar:c voltage al the basP 
of SC:J. 

Detector 
The 455 kc output of the second if 

stage i~ inductively coupled to lhe 
en o;tal diode detector. SC-J ( J '\295). 
The detected signal is de\ eloped across 

SC5 
2N35 

[Continued on p.lf!l' 17) 

SC6 
2N228 

"-" 

5("3 
2 N216 IN ,, AUOIO OllUVlll • \lOtO OUfPVT 

--.f 
SC 8 

.~ 

"'- I 

' ~· 

85~ 

- ...... " . ., 
Fig. 1- Schematic of the Hoffman 1109 tran­
sistor radio employing a solar power supply. 
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ANSWERMAN 

Dl'ar Mr. 1\11.ttcer111011: 

I h11ve a l.0oruliU011 "111<:11 is <pule 
unusual. ll is lUJ oscillotiou Lhal ap­
pears in the picture on the left :.idt•. 
1 have been unublc lo correct il with 
niwtl1ing l've tried. I'm really hisl nnw 
as · lo where to loo\- fu1 ther. The drns­
sis is nu Emerson 12025S. 

H.D. 
Nett• York Cillj. 

The interference i11 the picture i' 
a rerult or ra<li;llion r nnn some circuit 
into the picture s1~11al path and a 
possible sourc:t• of thi'> inlerft>rt>uce i-; 
Lhe <lamper au<l tleflec:lJon S)''lcm. In­
stallation of .m rf choke in the plate 
and cathodt> circuits ol the 12.A.'-I 
hori7ont,u dampN h1bc as showu in 
Fig. I sho111c1 ditni11.1h· 1111 trnnhll' 

22~ 

Vl3 
12AX4 
DAMPER 

/ 
HORIZ CENTER I~ 

Fig. 1- Add it ion of chokes elim­
inates dampe r circuit radiation. 

Dear Sir. 
An Admiral 17Ll ch.tSsis h.1s bad 

three failures of the sam1.; cou<lenser, 
C./31, 001 uf. In the three instances 
the condenser shorted. I have been 
wondering if there is anything I can 
do to correct this condition so that it 
won't happen again. I doubt thal tlw 
difficulty is t11e resull of my using a 
poor quality condenser .is I have al­
wnys used tl1c best obtninable. J>er­
liaps you can advise me us to whnt 
can be done• to pre\ ent tlw condenser 

6 

Crom foilrng nguin. 
S. T. 
Phllndrlji1tin, Pa. 

The condenser you huve founcl lo 
be shorting should have a 5 KJlovolt 
rating. Undoubtecllv th~ use of a con­
denser of a much lower rating is Lhe 
cuuse of the repeated failures if such 
is the case. 

On lhe other hand the shorling of 
the condensers mav he lhc result of 
arcing in the picture tube cleclrnn 
gun. Resistor R-171 ( 120K ohms) 
should be added as slum 11 in Fi~ 2 
in the focus anode c1rc111L Tlie drcun 
of Fig. 2 ";ll prevent the shorting of 
C-l."31 if the arc-over should momen­
t.trih occur again . 

TO CRT 
21CEP4A 

nOT I-
iL4 R47l 

120K I FOCUS 
, Ai\100£ 

I-
R470 , 

PIN 3 

220K 
20K 

470K C431 

~s~J 
Fig. 2-R471 eliminates failure 
of C431 due to CRT fla shover. 

• \nswerman: 
. .\. ~lotorola c:l1assis TS-127 is Khing 

us a little trouble with its width in 
thal il is slightly narrow. l b1ow there 
is a failure in Lhe receiver because 
the set has worked well before with 
the same line voltage. Do vou h:iw 
a11\ thoughts about this? l can increast· 
the \ddlh but don't like lo modi[\ the 
receiver from its origiual design' if l 
cau help it. All tube, iu the circuit' 
thal might cause lliis trouble as well 
as the rectifiers have been replaced 

'l'. F. 
Wasliingto11, D. C. 

One of the common causes of this 
problem is the cathode resistor, R513 
.LS slrnwn in Fig. •J. The resistor should 
be 12 ohms and ge11ernJJy is of the ~,\ 
wntt variety. Very likeh the resistor 

\\ hich ,Jioukl he al le:i~t nm· wall m 
sizl.' has 111crcnscd in resi:.tance. 

vr2 
12D06 

HORIZ OUTPUT 

470 

IM 
R513 
12 

Fig. 3-Rise in value of R5J3 is 
frequent cause of lack of width. 

Ur. A11.o;wemum: 
A customer's TY receiver has strong 

diagonal line:. in the picture for Onl) 
channel 2. The interference is originat­
mg in thi- receiver because it performs 
the same on my shop bench. I have 
checked everything I can think of that 
might be cuusiug the diffic1.1lh. ,\ny 
suggestions? 

n.T 
Alhariy, N. Y. 

Although ilie b·ouble could be origi­
nating at sC'veral poinls in tl1e receiver, 
a verv likeJv circuit is ihe vertical os­
cillator as sf10" n in Fig. 4. Most prob­
ably lhe blocking oscillator transform­
er T58 is developing oscillations in 
Lhe secondary winding which are ra­
diatccl and picked up in the rf cir­
cuitry. A JOOK ohm resistor should be 
shunted across the parallel tuned cir­
cwt to clamp the circuil. This should 
not matcrialh affect the operatio11 of 
t lw hlocking oscillator. 

[Cm1ti1111ed 011 page -1-'3] 

VERT HOLD 

IOOK 

0047 

VIOA 
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VcRT OSC 

fig. 4- Rf interference caused 
by the vertical oscillator. 
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Multi-Set Antenna 
PART II 
b y it..~olf F. Gnif 

I "' part one of this article bi-filar 
couplers were discussed. Jn this 

second installment other types of 
<'ouplcrs are dealt with. 

Resistive Type Couplers 
In strong sie;oal areas resistive cou­

pler<; are quite satisfactory. One such 
coupler made by Superex contains a 
pi-type filter in addition to Lhe re­
.,istors. A circuit diagram of this cou­
pler together with a curve showi11g 
t11e characteristics of the higb pass 
filter are sho,,n in Fig. I. The band 
pass characterisocs of resistive tvpe 
6lters .ire good and their isolation is 
quite high. Ilowever the insertion loss 
is generally higher than that of a bi­
filar coupler. 

Other configurations are used in re­
sistive couplers. Two of these are 
shown in Fig. 8. The simplest of these' 
consists of two resistors, generally 
about 300 ohms each, connected from 
tJ1c transmission line to the second re­
ceiver us show11 in Fig. Ba. Tho flrst 
receiver is directly connected to the 
Une. In this case, the insertion loss as 
far as the second set is concerned is 
. 9.5 db. This type of coupler would be 
especially desirable in areas where one 
of the receh·ers is barely capable of 
delivering a suitable picture with the 
present antenna and could not do so 
if the insertion loss of some other 
coupler would be introduced. Figure 
Rh shows a resistive coupler having 
a 6db insertion loss and l2db of inter­
scl isolation. ( 6db in each direction.) 

Since resistive couplers do not con­
ta.in an) rcactances, they tend to be 
les frequency sensitive than the other 
h pes discussed. As a result they are 
quite suitable for vhf and uhf chan­
nels. They do, however introduce a 
loss '' hich may be prohibitive in fringe 
arl!as unless Lhe receivers are very 
sensitive and high gain antennas are 
employed. 

Emergency Coupler Construction 
A quickly assembled "emergency" 
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Couplers 

two i.c·t cuupler is <,l1<1wu i11 Fig. 9. 
This unit is suitable for a 300 ohm 
transmission line and lwo 300 ohm 
receivers. T hree 900 ohm resis tors are 
recommended (low reading 910 ohms 
resistors) but if these arc nol avail­
able 820 ohms may also be used quite 
sa tisfactorilv. 

There is· .1 good match all around. 
Here's how. Three hundred ohms in 
parallel with 900 ohms gives an 
equivalent resistance of 

300 x 900 270,000 - ,,.,- h 
300 + 900 = 1200 - -" 0 

ms 

The two 300 ohm sets together with 
R2 and R3 thus represent 22"5 + 225 
or 150 ohms. This in parallel with R1 
gives 

900 x 450 
900 -4- 450 

405,000 300 b 
1350 = 0 ms. 

C'xacth· what we need. Bv the same 
reasoning. the same conditions also 
c•x isl for the otJ1er two resistors. 

Inductive Couplers 
An inductive or transformer type 

of coupler is shown in Fig,. 10. This 
typo of unil generally does not pro­
vide vcrv much inler-set isofation due 
to the capacitive coupling between 
windings. The insertion loss and band 
"id th are frequcnC) sensitive, some­
times tending to be inefficient al the 
higher channels. This may well be 
due to the unfavorjb)e characteristics 
of some of the cores at higher fre­
quencies. One of the manufacturers 
(Telcmatic). claims to have overcome 
this problem b) using a special High 
Q high frequency core giving good 
performance over the f'Tltire TY b.ind. 
An advantage of this type of coupler 
however, is the fact that it has rela­
tiveh low losses and thus ffi!I\ be used 
in '~cllk sign:il areas. · 

Multiset Operation 
Al times it may be required to con­

nect more than two sets to one a.n­
tcnrnt. There ffi:l\ be severu1 T\' sets 

a: e 
r.OTE DIP AT I F FREO 0 
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i: 
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.. ,_7 ... 
z'-' 
Q :),8 -
- c. 
~09 1 
-. "" 

i 
... _ 
cr:£O 
..... I 
~ 
4 
J ro 30 40 50 60 
"' F IN MC ;z:: 
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Fig. 7- Circuit diagram and fil­
ter response of Superex coupler. 
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INSERTION LOSS 

Fig. SA- Circuit of the RCA 240 
A 1. B- The Vidaire C-1 circuit. 

f ig. 9 - Simple two set coupler 
for 300 ohm line and sets . 

f ig. 10-The Telematic inductive 
or transformer type of coupler. 

or fm tw1crs .ind TY receivers. 
\\ Lether it is a home installntion or 
a multiple dwelling or showroom in· 
stallutiou, the types of couplers de­
scnl>ed so for ma) be used to do the 
job. Generally multisel couplers are 

[ Co11ti1111er1 on pa{!,P 10] 
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Tell Why You Like 
Tobe Service Capacitors 

You:r 25 words can win the Ford Ranch Wagon 

.\nd Here .\ re lhe Tse* Features lo Help You Win • No 
substandard materials can possibly ent.er the manufac­
ture of TOBE SERVICE CAPACITORS, because evel'ylhi11g is 
quality-checked beforehand · Highest g ra de dielectric 
materials prevent voltage breakdown in service • TSC's 
are designed for high-temperature operation - will not 
dry out or del.eriorate in s.ervice • Copperweld leads 
soldered directly to foil insure you against opens • 
Moisture-tight seals guard against shorts · Pigtail leads 
will not pull out or break off · No danger of hot. soldering 
iron opening internal connection or melting scaling com­
pound • TSC's will maintain specified capacity over entire 
operating temperature range • TSC's receive 100'1-
quality-control inspection prior to shipment • Conlinuous 
production-line testing automatically rejects "duds" • 
Maintenance of large inventories on complete line means 
faster delivery to your TOBE DISTRIBUTOR and lfflll. 

' Tobe Service Copocitors 

~~#'­~~ 

T 
CAPACITORS 

T obe Deutschmann Corporation, Dept. C 
2900 Columbia Avenue, Indianapolis 5, Indiana 

~·1pref61' Tobe Sen; ice Capacitors in my 1vo1·k because. _______ _ 

NAME---- ------ - --------------

ADDRESS~~~~~-~~~~~--~~~~~~~~~-

CITY~~~~~~~~~~ONE___STAT""'-~~~~~­

l mclou a Tobe bo~lop 

Al li/J1 
by S. R. COWAN 

A s man~ of you know, I have been 
.t\.. nssociuted with or have pub­
li~hcd n r.1dio serviceman's magazine 
srnce 1929. almost 30 ) ears. Next 
monlL "Ekctrooic Servicing" will 
enter its 19th year, and since launch­
ing it I have alwavs maintained the 
firm belief lhat the servicemen who 
subscribt' to H should help formulate 
and ~idc ils editorial policies. To 
that end, for almost 20 vears I have 
travel1ed constantly- or as my wife 
puts it , "much too much." visitinrr 

. • - ·· 0 :.t·rv1t·cml'n s groups in <lil parts of 
the country, getting first-hand infor­
mation ::is lo what's happening. Thus 
I han lcarnro that, continuoush. in 
ever~ ~l't·tor of the country problems 
of an entirelv different nature face 
\ervic:emcn. For example, when uhf 
\\as givin~ Portland, Oregon and 
\Jorfolk, \a servicemen much grief, 
'\ew England servicemen had no such 
woes or interest in the matter. And 
more re<·entl\' when color-TV came 
iulo the East and ~lid-West, only a 
limile<l group of servicemen were af­
fedl'cl, but not those who operate in 
tht> South or \Vest. 

l uwnlion lhe above so vou11 bet­
ter 1111clrr~tand what follows. Also, 1 
might add, it has been our practice 
lo scud Questionnaires to a cross­
scction of our readership periodically 
so we c·.m keep closely in touch with 
the servicemen situated in places 
where I huvc not been. My findings 
in the field and your replies to our 
ttuestiounnil'es determine our editorial 
policies, with the wishes of the ma­
jorit~ prc\'ailing. 

L:L~t !'.ovember onr questionnaire 
form. (sent to every 10th subscriber, 
.me] replied to by the ama7.ingly high 
r.ltio of 37%), was exceptionally com­
p1ehcnshe. The answers )'OU gave arc 
uf sud1 fundamental interest that we 
feel obligated to discourse on them 
in this, and subseqnent editorials, jnst 
.1s your "directives" will be acted 
upon. Li nn aside I might say that 
~ome of vour likes and dislikes rather 
'urprist·<l us. For example, before 
<i<'ndin~ the questionnaire out I bet 
one of the Editors that in response 
lo the question: "Do you want Ad 
Libs cpntinued?" a negative vote 
would prevail Instead J wus rather 
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H.1llered to learn that I lost tlw Ji, I 
because Ti'l voted to continue LI 

while onlv J 2% voted lo disconli 11t1c· 

it and Ii~ did not vote either wav. 
One outstanding fact. or rnther 

confirmation. brought to li~ht In our 
surve), was not al all surprising to 
ns because our own circulation records 
and recent reports from Lhe U. S. 
Bureau of Census mid Stali~lic~ hall 
alread\· forewarned us of the trend. 
I refer to the sharp drop in number 
or independent service firms now in 
business. Todav there aro less i11dc­
pcndent shops· than there wl•rc in 
19·11. {22,500 today as comp.m•cl to 
-12,000 in 1955 and 23.000 iu 1941 ). 
but in contrast the a\'era~<' sen.ice 
shop today has on its payroll l.S men 
in addition to the owner as comp.mxl 
to l. 7 men (plus owner) as of 195:3. 
Stated another wa\ , the men ha\'e 
been separated from the bo' s in thb 
highly competitive field. 

Getting back to our reader~· pref­
erences, likes and dislikes. l'IL now 
discuss the vole~ regarding tear-out 
TV schematic diagrams. Straugeh· 
enough wheu the first 100 replil's hJd 
been tallied a majority (56) were in 
favor of discontinuing the sche­
matics. Subsequcntlv the voting-bal­
.mce changed dr.1slicall) and the flnn.l 
vote on this subject was quite sur­
prising: 92$ of our readers favored 
continued publication of TV sch~­
matics while only si favored dropping 
this department. 

Also, in re~arcl to our TV schemat­
ics, we were ~atifiecl to )cam that 
our subscriber:. .ire m·t'r\\ lwl111i11~h 
partial to our method of publishing 
Lhem as q11as1-complete schematics. 
one manufacturer's set to a sheet, 
rnther than in the optional and uu­
popular form whereby ono mnrmfac­
turer's diagrams appear on one sitle 
of the sheet md another manufac­
turer's schematics on the re\crse side. 

One thing must be mentioned at this 
poinl in direct regard to \\.•hat is sluted 
in the paragrnph immediately above. 
We here at "Electronic Sen.icing" do 
not control the dec:ign and develop­
ment of new radio or T\ cin·uitn.. 
Thus it is that on occasion, and som~­
times for a 1 lo 2 month period, tbcr,' 

[Continued on page 15) 
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WINTHle 
FORD 

RANCH WAGON 
01· one of 49 othe1' valuable vrizes 

Jlf!l'c's nil !ftlll do ... In 25 words or less, tell us why. you 
pl'efer TOBE SF:RVICE CAPACITORS. 

Thl'n, send your entry to us with the top from an~' TOBE 

capacitor canon, or the plastic box some TOBE capacitors 
arc packed in. 

That's all there is to it. En ler as many times us you wish, 
providing em·h entry is accompanied by n TOBE carton lop 
or the plastic box. Use entry blank below. Additional 
1·ntry blanks cnn be obtained from your TOBE DISTRIBUT<>R. 

Contest C'lo~c,, l\la) :JO 

Contest is open to all service-mt:'n over 21 yea1·s of age 
J'!•siding in lhe continent.al United States. Employees of 
the TOBE DEUTSCH:\IANN CORPORATION and their advertis­
in,I! aj!ency nre excluded. All entries become che property 
of TORE DEUT:iCllMAN:>: CORPORATIOJI:. Decisions of the 
judges arc final. In case of lies, duplicate pl'izes will be 
awarded. Contest closes May 30, 1958. Winners will be 
announced June 30th. 

C APA CITOtlS 

Tobe Dcutschmann C11rpornlion, Dupt. (' 
2900 Columbia Avenue, lndinnapolis 5, Indi11nn 

"I prcfe1· Tvbe Ser t>iCC' Capacitul'S i11 lll!J u·ork because 

NAME 

ADDRESS --------

T 

CITY~-~~~~~--~~~ZON~TAT.c._~~~~-~-

I enclose R Tobe boxtop 



Name the great new 
CDR TR-16 Rotor 

Y om· nam.e can win the Plyniouth Station Wagon 
Here Are the Features to H elp You Pick a Nam e 
• Entirely new with features ne\'er before a\·ailable in the popular 
price range. • Quick-mounting mast collel permits speedy installa­
tion (no loose parts to assemble). • Self-centering sawtooth clamps 
take masts up to 1%" in diameter. • Jngtanl locking prevents drift. 
• Mechanical brake releases magnelicalJy. • Direction of r otation 
is instantly reversible. • Rotor makes complete 360° revolution in 
45 seconds. • Complelely weather-sealed, rotor meets rigid MIL salt 
water test. • Fits standard towers. • Streamlined lo reduce wind 
r esistance. • Streamlined control box, non-breakable, impact-resist­
ant case. B eHcr stiU risit YM1t jol,b<'r today nnd try it. 

CORNELL-DURILIER ELECTRIC CORP. 
South Plainfiehl. !\cw .Jerser 

TITE RAOlART CORPORATIOI'\ 
1 ndianapolis, I ndiann 

' CDR ®~ 

• 

Antenna Rotors 
Old Hands at D ependability 

Shop Hints 
and 

Short Cuts 

We would welcome hints and short 
cuts from our readers. ES will pay $5 
for each hint used. Sorry, but we can­
not be responsible for unaccepted ma­
terial. In case of duplication, first re­
ceived will be accepted. 

lf ,\ll ac isol.ltiou transformer is 
needed u1 a hurrv. connect two identi­
t'<ll power or filament transformers 
back to hack n~ illustrated. This mav 
he required when aligning and bu1n 
develops or if ym1 "borro"" the signul 
from 0 11<.• ~ct to check another. 

G. F. 
Los Angeles, Cal. 

REC 

o matter how ue.11 and "correct" 
an ru1le11na iustaJlation may be a 
mi~mntch or unb.uance condition rn:n 
occur. This trouble may sometimes bC 
cured \'erv effectively bv connectin~ 
.1 potentiometer (carbon not wire 
wound ) .1croo;~ the transmission line 
at the receiver and groundin~ the arm 
through n resil>lor to the chassis or 
another ground. Adjusting the control 
lond:. citht•r one side or the other so u:. 
to correct for I he 1111lmlanced comlJ­
.ion. 

THREAD SPOOLS 

RC. 
s .r.c., \' 1 
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1 <lo nnt likl' Lo u•e fluorescent light~ 
on th1• bench bct'<tuse of int<:rferencc 
::.o I 11sc incauclestent bulbs with cone 
shade~. The li~ht pattcm is much 
namm er than the other t~ pe o f li~lit. 
To O\'t'rcome thh I mouutcd 3 drop 
lights 1111 slicllug thread spools 1 stole 
from nn wif'e This lets me t·onct•n­
tr.tl<' u fnt of llght where l 11C'etl il. 

VISIBLE 
SHADOW 

ll. T. 
Brnnk/1111 . \l 

MASKED AREA 

/V" 
SHADOW MOVED OUT 

OF MASK AREA 

\!t•cl.. shntl1m is sometimes tough lu 
grt rid of It is possiule that dul' to a 
sl11~l1t 1111salit,•ument t1f the eledron gt111 
illl\ Jmmmt of ion trap. locusing t·oil 
.111c1 m.1g1wts or ddie~ ti on ~ oke ndj11st-
1111"11t ''ill not produce a I 001 s;1tis­
l adon pich1rt>. H ere j<; a <:urC' l\:t 
Ir 11ml dfr<;IJ\'C' ill ease of a round 
CHT 1 simpl~ tnm the tube ahout 90 
dt·~rt>es 01 k•ss from its po~itiu11 so 
that tlw ~hutlm1 area will be on tht· 
top or bottom and thm he no l nn~c1 
visible. 01 t·nurse. if n<'<:cssarv, the 
JI\' lend will have lo be lengthened 
sinc-e tht• anode councction m,1\' 110\\ 
h<.' 011 tlw other ~idc of lhc R\1 c;1ge 

.\f. s. 
o;;<wra11w11tn. ('a/1f 

/1'? 
RUBBER BAND 

\\'hen t.tki11g in a record ch.111ger 
for repair, the arm should be secured 
i11 such a po,,1tion that it ma1 not a<.-ci­
dc11lalh 1lrop or s,,;ng .incl thus dam­
age the neccllc and cartridge. An eas1 
wa\ to nYoid dJJI1age is to bring the 
.1rm near the top o{ the spindle and 
then hold il in place by wrapping n 
ruhhcr band :trOUilcl the spindle und 
,1rm. 

C. B. 
rrrnshi11gtor1, DC. 

\m 1111c havmg difficult) in m,1tch­
i11~ the t·olor of ~11 cloth with speal..~·r 
1•11"l<h11res can do so by just spra\ i11g-
1t w1tl1 11.nlon Sprav Enameb. Tlw 
rc·~111t is a custom appearanc<.' th 11 
'.Jlcnib with an~ decor. After opplyinl! 
lliC q11ick d1: iJ1g Spray lO tJie l'llC'lCI· 

[Co11l111t1cd on page -15) 
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The name you pick may win 
this beautif1tl 1958 Plymouth Station Wagon 

Here's a ll you do ... There's not a thing to buy. Just 
visit your local CDR Distributor and look over the new 
TR-16 Rotor - then ask the Counter Man for an Official 
Entry Blank. Select a name, fill m the blank and mail ... 
that's all there is to it! 

• • • 
'"fhis. l"onh,'1't l1 orwn lo nn).' JH!1"AAn o'·c1 21 yt-ttr of n~c. nnll re5ttlini:: in the conti· 
neu tn l U. S. Offi.:l'rd. ~mplo)t'~ nnd ml!ml1~rs ol \he •llf'm-.oring org;tnbation ruuJ 
nthocl'li,ins:t ni;cnc)' nre not eligible. Conle•t i~ buujt'l'L lCI 1·,.,1oml, State nnll lo<nl 
1'1·1'.ful:ltinni;;. 
Nu 1•nlal.- will l>e telurned. nnd the cl~cislon. or the Juilsr will he Jinnl. Contest 
c l°'~" A11ril an 111!\R. 

CORXEI.L-OUBlLIER ELECTRIC CORP. THE RADIART CORPORATION 
Soulh PlninflclJ, ?\cw Jersey Indian:ipolis, Indiana 

CDR 
Old H ands at Dependabilit11 



Introduction To Transistor Theory 
Part 7 by George Browne 

A qualitative discussion of some of the characteristics of transistors 

in common base, common emitter, and common collector circuits. 

I ' the previom imt.1llments we dis­
cussed Lill' ba'k pb\'sics of tr~111-

s1stor action from the point of viP\~ 
of hole and ele:: trnn flow in sem i­
tonductors. U mk•rsta11ding trnnsistnr 
circuit operaUon requires, in addiliou. 
•ln undersla11di111! of the manner in 
whid1 tran~i'itors m;w be mo~t effi­
c icnth- used with olhcr circuit ell'· 
uwnts to proclut'l a desired effect. 
Th's effect might h<• tu have the tr,m­
~ istor act as u11 arnplifitJr, nu oscilllllor. 
.1 ~wilcLiug l'll' llll'lll, etc:. In adtlition. 
th,• matte; of t·m1pli11g OLte tr.111~i.,•or 
sla~e to anotlwr is a matter nl 11n­
port;u1ce, jml '" il is \dth \'.tcuum 
tubes. ~to,t of u<:. for example. arl' 
familiar with the problem of mJtching 
the impedance of the speaker \'Oil.'I' 
c·o il to that of the audio oulput tube 
i11 order tC1 act•omplish m;tximum 
power b·ansfer. J\ similar proble111 
,IJ'ises in couplm g transistor stages to 
each other, a~ will be set-n suhsc­
'J"Pntly. 

Jn this i11st.1llml•nt some of the basic 
information rC<Jllired lo gain an un­
<lcrstandiug ol these uspects of tra11-
~istor circuitrv will he t reated. Tlii~ 

will involve the stud r of c.-ertai11 im­
portant characteristies of transistor~ 
.rnd a comp•ll'ison between basic 
W111sistor configurations. an<l those of 
'.1c:num tubt•s. 

In mam cases certain relationships 
will be given as Sl<1tenwnts of f.1ct. 
All this is in keeping wilh our inlc11-
lion to make L11c presentation as sim­
ple as possible Those who 1ll'e intcr­
t'sted in more rigorous and more 
maLhcmaticaJ tre.1tmeuls <ll'e reft·rr.:tl 
to any of tJ1e many engineering texts 
011 the subject. 

\\'c begin our discussiou h~ rd~·r­
cnt·e to Fil!.. I A, the simpli£ccl di.1-
gmm of a grounded or common b.1sc 
transistor amplifier circuit. Ln this illus­
tration. and throughout our discussio11, 
we shall arlntr.1rify me a /Ht·/I jum.._ 
tion tr.rnsistor Where,•er typit• 11 
'alues are given the) loo MC for 
1u11clion transistors. It should lw un­
derstood tban all 11 · /J-/1 lmnsistur t'1>11 lcl 
jmt iL'> '~ell lie used with due regard 
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~hen the dtrectiou of electron Uo" 
i11~te.1d of hok• flo,Y. Tn the commo11-
huse circuil. or con6guralio11. as it is 
1Jflc11 called , the> sigual cutt·r, the 
1 milter and leaves the collector . 

" <Hice Lh.1l i11 accordance with 
transistor biasiug principle~ previuusl~ 
cFs~·usse<l the t•milter and b~e are 
biasccl in a fomarcl directio11 and lhl· 
1.:oUcctor and base biasC'cl in a rever,l' 
clirPc:tion. This holtl.s trne in all of 
the subsc1pwnt cnnfigu r.~tio11 s slu li1•cl. 

lu maki11~ 011 r comp<u·isous lwtwel'll 
tr,111.'>istm and vacuum hi he config;ur ,. 
lions we will m,1k(• 11,e of SOllll' of t lw 
f.1111ilia1 char.1ctt•ristics of ' "1c:1111m 
tu hes sueh .is input resist.incl, 1111lp11t 
resistance. volt.we gain, and ph.1w 
dunge. if a11\. l>C'tween 011tpul .111tl 
inp11t s ii;nals. \ Vith reg.1rd to inp11t 
a11d output rc•sistunc:e it m11\t he kept 
in mind that rntios of signal vollal!;l' 
lo si!?ll,il current are more accurat1·h 
l'xpressecl in tenns of impecLincc. For 
the present, ho" ever. "e will assum e> 
I hat the fr('(111endes used are ltm 
enough to permit the use of n'~ist.1111.:c· 
instead of impe<l.111ce with ncgli~il>I< · 
<'rror. 

COMMON-BASE PARAMETERS 
The ch.1r.1cterislic 'alues of a par­

ticular configuration are conunonh 
referred lo as the parameters of the 
configuralio11. These parameler~ m:1\ 
be in terms of rcsistn11cc, conductance. 
impedance. aclmillunce, voltage. cur­
reu t, power. or ratios of lhese term,. 
Thus. if Lhe ralio i' one of \'Cllt.ige to 
<:11rre11t. U1e p.trarnl'ter is in tht' naturl' 
of impc<laiwe or resistaiwt'. If tlw 
ratio is c111-rp11t lo volwge. Llw p.n 1111 · 

1•ter is 011e of <.·unductill1ee. If Uw ratio 
is 01w voltage compared lo ,111otlwr, 
the parameter is merely a numllt'r 
~•1ch as volt.1~t' gain. 

Input Resistance Rib 
The input re~istance of n coufigurn­

lion ma\ be cll'finl'd as tht' resislunce 
u sig1mf .;ces lool.i11g into Lhc input 
terminals of the amplifier. 

Fi!!. 2 illu tr.1tcs a commonh used 
f>fJ Ui~alenl circuit for a gronnd{;d b.tSl' 
tmnsistor [11 this circuit r represents 
the cmit tn l'esislnnce. ri. Uw b.t'l' rc­
sistancP a11d ,., the collector r<>sist.111t'e. 
The genc1-.1tor in the equivalent cir­
cuit ( i.r. ) is not an .tchul gcnt•r.tlnr 
but mmt lie mcluded to pro\'lde for 
tlw trnnsistnr ;wlion tiJ..ing pl.1ct• 

H0 fere11cc to tlw erjl1ivale11t circuit 
shows tliut to a first npprmmnalion .1r 
k·ast, Ult(] 1w~lt>di "f! the effrct of tr.111-
si~ttlr ,1ction, thl i11put resistaucr \\ 011ltl 
bt' tlw ::.um of r a11<l ro. 

Hem l'' e1, ii is not ljllite .ts simpl<! 
a, all th.it fur .1 tr;msistor is a com­
pli;:.itcd de\ ict' 111 \\Lid1 tlie collecto?", 
emitter, .m<l h.lSl·, set up mulu,11 effects 
upon cac:li nt her. Jn a "nc:uum tube 
such ~lfoc:b ore in the form of fced­
haC'k within tlie l11be. l u a lr:msistor, 
in ndditio11 to feeclbad.. till' c:arrier 
flo\\ in am 011c section inAncncc:. the 
carrier """ iu other sections. T lw sum 
total of tlwst effects rewlts .in com­
plicttll'd e'pn:ssions for the 'arious 
p.uametc:rs. \VC' shall call tlwst> mu­
tual eJJceLo; tlw "mutual resis tive effC'et 
rt>lated to tmnsistor action." 1n this 
particular case, its effect is lo make 
the valuP of R. less than lbc sum of 
r. aud r . 

lu a common hilse cir<.11it thl' emit­
ter-base j11nction is forward bia~ed so 
that in general the input resistance is 
fnirl\ low n~ discussed in prcviou~ i11-
stalline11ls. This value is un tlw orcler 
of 100 olum. 

Common Base Output Resistance 
The output resislancl.' b th,1l S•'t'n 

b~ a lo.id as it looks into tlw m1tr11t 
of a trausistor circuit. in this c·nsc be­
twce11 t·11ll11clor aml hasc (See Fif!. 2). 

Referring ;tg:iin to the eq11h ,1k·11l 
circuit. notice that iu this case. the 
output resistance includes r., r •. ancl 
the mutu.tl n·sisth·e effoct rrlatecl to 
lraruil~tor action. 

Rccalli11g tha l the l·olJector is re­
verse bmst•<l. 1t might be expected Ll1al 
tl11..' 011 1 pul resisuu1ce. fl ••. would be 
high, and such is actuall~ U1e case. ..\. 
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l \ pical '.1lut of R •• for junction tran­
sistors is about 500,000 ohms. 

Current Gain 
ln geuer:il, the current gain of a 

Lrai1sL~tor, is expressed by the r.1tio of 
the output current to the input cur­
rent with the output short circuited. 
The symbol for this ratio is alph;1 (a). 
Tn a common base circuit alpha is 
specified hy the S) mbol a,.,., tht: sub­
~eripl referring to the ratio of currents 
ia the cnllcctor ancl emitter circuits. 

I.ti pre' ious installments it w.1s 
~110wn that for a common-base circuit 
b equ.iJ lo .1bout 0.995. 

Voltage Gain 
The voltai;e g.1in in a transistor '~ 

clt-6.ne<l ~ tht• signal voltage across 
I.he output lo.id divided h~ tlw sil!Jl• 1 
\'Oltagc at th<: input 

The order of maximum volt,1g;c ~.1i11 
in a C.'Ommo11-basc configuration is 
about 2.000. However, with a nomml 
loud the voltage gain Teduces to about 
150. 

Power Gain 

l11,1smm·h as the transistor is .1 cur­
rent operntecl device. Lhe gain usually 
assot'iated wilh it is a power ~aln. 
In fact, it1 lmnslslor charts one of 
the cbar;1ctcrbtics most nlwa\'S listed 
i' power l.!11i11. The reason ·we cli~­
l·ussed voltage gain L~ that it provides 
. 1 compar.1hlc parameter iu rn .1J..in~ 
analogies bet\\ cen lrausistor and tulw 
con.figuraUous. 

Power gain is defined ns the ratio 
of output power lo maximum avail.1ble 
input power. This is generally given 
in characteristics charls as a 1111mlll'r 
if db. A t) pical value is on the order 

of 26 d1J. 

/
POSITIVE 
GOING 1 I SIGNAL PROOUCES 

\ ~iuT 

( 
POSITIVE 
GOING 
SIGNAL 

I AT j 
\OUTPUT 

IA) COMMON BASE TRANSISTOR CIRCUIT 

Phase 
\\'ilh regard to the rel.ltive phase 

of the output an<l input signals we ob· 
serve, that if tl1e sign;il es is in­
slanlnneously positive going at the 
emittN cud of the generator U1c hole 
How is incrt•ased. This re~'lll ts in an 
incrt:a.,ed hoh· Bow out of lhe collec­
tor circuit into the load R1.. Since 
holes flo\' tlcm n the load resistance the 
top encl is positive. And since more 
holes lluw HS ,i result of Lhe applied 
signal. the top end becomes more 
po.,itivc. Thus, the output and input 
sign.ti pltaw arc Lhe same. 

Summary 
Sumrnnri1ing the characteristics as­

sociated wilh a common-base config­
uration we obtain the following. 

J-Low input resistance 
2-High output resistance 
3-F nir \ oltage gain 
-1-. o ph.tse change 

Common-Base Vacuum Tube 
Analogy 

.\n anulo~· might be made between 
.1 coouno11-base transistor amplifier 
;uid a grounded-grid v.1c1111m h1he 
a.mplifit-r. Rl'ferring to Fig. 1 R we 
might recall that in a grounded-grid 
~unplifier the input resistauce- is low, 
the output resistance high. thu voltage 
gain lair ,111d lhc oulp11t :u1<l i11 p11l are 
in the s.1111v ph.1se. These charactcr­
i.tic~ paralld the characteristics of the 
c:ommo11 b.t\{' lrausistor amplifit·r . 

COMMON-EMITTER 
CONFIGURATION 

1n .1ddition lo the commo11-bnsc 
c:on.fi~rn tion there are two other h-pes 
of config;11r.1tion., tl::? common-emitt~r 
aud the common-colleclor. In this 

1 POSITIVE 1 

~1~2L I PRODUCES 
AT 1 

INPUT 

'------ -ill 

~~~XL I (

POSITIVE 

AT I 

OUTPUT 

IB) GROUNDED GRID VACUUl\1 TUBE CURCUIT 

Fig. 1- The basic circuit for the transistor in the common base 
arrangement compared with a vacuum tube using a grounded grid. 
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section "c \\ill discuss lhe c:ommon­
cmitlt'r meU1od of coru1e<:tio11 ancl ob­
serve bow it is analogous to a 
grouudC'cl-cathode vacuum lube run­
pli£cr. Following lhis wo will cx.imine 
the grow1<lcd-collector circuit and ob­
serve lto" it is an.1logous to a 
groumletl-plale vacuum tube or cath­
ode follower. 

Common-Emitter Input Resistance 

Th~ conllguralioo corrc~pnn<ling lo 
.i common-emitter transistor circuit is 
showu 111 Fig . . '.lA. An equivalent cir­
cuit for this conliguralion is given in 
Fig . .J. '\ otc t.hat tJ1e e<1uh·alent cir­
cuit is almost identical to that of Lhc 
common h:ISC arrangement, the only 
<lilTercnC'c being Lhat the positions of 
the emitter and base resistors are inter­
chaugc<l. Thh brings up an interesting 
point. Louldng into Lhe input side of 
the equh·alent circuit, it might seem 
that the value of R •• , the input resisl­
ance iu U1e grounded emitter config­
uration should be close in value to Ru, 
lhe i11pul resistance for the grounded 
b.ise conflguralion, since in each case 
the .6rst approximation would be r. 
+ r.. However, a typical value of 
Ri. is about 1.500 ohms compared to 
about 100 ohms for Ro. 

This is explained by the fact th.it 
under normal operating conditions the 
effect of transistor action in the case 
of n, i~ to add to r. + "· while the 
effect on R • is to subtr<1ct from r. + 
'•· In e.1ch case the value of the load 
re-istancc play:. a part in determin­
ing till' ,·alne of the wpul resistance. 

Common Emitter Output Resistance 

Hdcrri11g once more to the equiv­
alent circuit of Fig. 4, the output re­
sistm1cc R •• is determined bv r. ,- r. 
and "bat we have been calling the 
rnutu.11 resisth·e effect related to tran­
sistor action. In this case, the b"UD­
si,"tor e[ ecl operates to reduce th~ 
val11c> of H •• below the ~um of r. and 
r •. 

T \ pie.ti values of common emitter 
output resistance nrc on the order of 
7'5,000 ohms. 

[Co11ti1111ed on pagt• 14 / 

E '· fc r,,,1. c 

I I 

$eo '• 
R, ~ 

I I 
( I 

* B ~ 

Fig. 2- Equivalent circuit for 
common base transistor circuit. 
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POSITIVE M'.GATIVE POSITIVE ( 11.'EGATIVE" I GOING I GONG 
GOl~G GOING 

SIGNAL PROOUCES SIGr~AL SIGNAL PROOOCES SIGNAL 
AT AT AT A~ 

I 
INPUT OUTPUT .INPUT OUTPtr" 

R1e-l'-llGH ' { Rr-HGt< 

1 Roe-HJGH - Re-HIGH \ \ ~G -HIGH 
HOLE \ ~·-""' FLOW 

B 

OUT RL OUl RL 

-

BlGROUNDED C4T"lCrE :IAC.iu·~ T!JBE CIRcu-

Fig. 3- Compariso n of transistor in the common emitter configu ra­
tio n w rth a va cuum tube in a grounded cathode ci rcuit. 

Common Emitter Current Gain 
Jn a common emitter c:irc11il .1lpb L. 

Liil' c.urrent l?ain• i:; expressed In lhc 
S\ mbol a •• lhe subscript rdcrring lo 
the ratio of the collector .11ul l1.1~c 
t'tt rrt'nts 

C.:ousiderntion of current gain in a 
l·on11ncm-cmitter con1ie:ur.itio11 ~hould 
hri11g to ruiml that the input signal is 
I ed into the base :is shown in Frg. 3. \. 
It lhus mod11lutes the hole !low lron1 
cmillcr lr> collector in unlt'h lhl· same 
mauucr as a signal on tlw g111l of a 
\'acuum tube modulates the electron 
Uo" from cathode to plate. For thh 
rc.1soo a smalJ change 111 basl' current 
can produce ii large ch.m~c in holc 
llcm from emitter to collector. T~ pic.•al 
011tp11t to input current gain \ .1lut·, in 
C'ommon-cmitter configurations .tre L'n 
the order of 50. 

Common Emitter Voltage Gain 

The volt.igc gaiu in a l·ommo.1-
cmitler configrnation is defined as the 
ratio of lhc signal across U1e output 
load lo the signal ac:ross the iupul. 
The approximate ,·alue of the ma:1.i­
mum ,·oltage gain is about the s,m1e 
,ts in the case of Lhe common-b.1sP 
configuration, uamel;, nbout :WOO. 
However, the effect of the lo.1<l rc­
-;isl:mce RL in this cnse is much mor.: 
favorable in produch1g larger voltage 
oulputs lhan in a common-base circuit. 
.111d with a uormal loa<l U1c volla"c 

. f ::> 
~a111 o a common-emitter l'ircuit is 
on the order of 500. 

Power Gain 

The increased current gain in a com­
mon-emitlcr circuit favors an increaseJ 
power ga111. As a result typical values 
uf power gain are on the order of ·10 
db. 
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Phase Relations 
\Yilll rel!•lrd lo I he n:l.1Uve output 

lo input sign.ii phJ\e, referring to 
fig. 3. \ it "111 be obsctTed that when 
the gcncr.ttur ~i~n;il .1l the base i.e. 
po~ilive going the t'nultc r-basc junc­
tion forward bi.ls is re<luced. Thi<; 
(".lllSPs a <lccrca~l in hole current Bo'' 
\\ hich reduces the volt.igc drop across 
Ll1c lond resistor. Since the original 
polarity ,1t U1c Lop ol this resistor h 
plus, lhe reduced plus value ls equi\•­
,1leut to n negative goi11g signal. Thus. 
the output and input \ig11.1b are 181)" 
011! of phase. 

Summary of Common Emitter 
Configuration 

. umruarizing lhe characteristics as­
soch1ted \\;lb a common-emitter con­
Sguralion we obtain the following: 

1. High input impedance 
2. lligh output impedance 
3. High voltage gain 
-L 180 phase change 
These cb.1raotcristics arc the same 

.is those of a gruunded-cathode vac­
uum tube making lhe analogy between 
these circuits apparent. 

COMMON COLLECTOR 
CONFIGURATION 

The third typo of ccmnguration, the 
co1runon-c0Ueclor is shown in Fig. 5. t. 
Fig. 6 is a corresponding equivalent 
circuit. 

Common Collector Input Resistance 
Heferring to Fig. 6, a11d following 

lhe p.ittem previou:;ly used, we ma~ 
state that the input resistance in thi:; 
l«tse would be r. + r. and in addition. 
"hate,·er is conrributccl bv the mutual 
resistive effect related to transistor ac­
tiou. In this case, Lhe e£rect is to re­
duce Rk to liclow r11 + ' i:· 

T' pical values of Rh . • ire on the 
order of 750 K ohms. 

B '• 
r.,., .• c r• 
N 

I I 

$ec '• t p 

I I 
I I 

~ E ~ 

Fig. 4 - Eq uivale nt circuit for 
common e mitter configuratio n. 

Common Collector Ootput 
Resistance 

The output rt>sbt.ance in tht· c.·om­
mon collector configuration, co11sists 
of the sum of r. + r. reduced. in this 
c,1M•. h, the mutual resistive elfoct 
related lo transistor action. This again 
may be partly seen, in a qualilalh•u 
way, by reference Lo the equivalent 
circuit of Fig. 6. 

The mutu'a.I resistive effect in this 
(';lse is vel) muc.·h higher than that i11 
tht' mput resistance equation. As a 
rc,i.1lt the output reshtance is ven lcl\\. 
on the order of 50 to 75 ohms. Thu-;, 
the common-collector c~nfigurnUon is 
effecUveh an impedance stqrdO\\ n 
<:ircuil much W..e a cathode lollow'-'r 
in a grounded-plate vacuum tuh<'. 

Common-Collector Current Gain 
With regard to current gain il "HI 

he obsef\•ed that the input signal is 
fed into the base. This signal modu­
lates lhe bole Ilow from emitter to col­
lector as ua U1c case of lhe commo11-
cmittcr. For this reason the current 
gain i~ high, 011 the order of 25. 

Voltage Gain 
B<'cause of the verv low value asso­

ciaLed wiU1 lhe load resistance, 1~ ·. 
the voltage gain is less lhan unit) 

Power Gain 
The power gain in this circuit i .. 

largely a function of the voltage gain 
and the load resistance. For this rea­
so11 it also is ,·ery low, on the order 
of 0.02. 

Phase Relations 
The 1>11tp11t to iuput phase relation­

~hip in ,1 ccmunon-colleclor circuit 
m.i~ be obtained by assuming a po,i­
tive going signal at the base as the 
input signul. This increases the for­
\\ard bitts. thereby increasing the lioh: 
flo" from the emitter into the trnn­
sistor. The <:miller side of the lo.1cl 
resistor being plus, an increased 
emitter current will make it more 
positive. Thus the input and oulp11t 
signals are in phase. 
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+ 

tA !COMMON 
COUECTOR 
TRANSISTOR 
CIRCUIT 
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GOING 
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\
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GOING 
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AT 
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AT 
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Ri-rllGH 

Ro-LOW 

VG-LOW 

(Bl GROIJNOED 
PLATE 
VACUUM TU9E 
CIRCUIT 

Fig . 5- Comparison of transistor in the common colledor configura­
tion w ith vacuum tube in a grounded plate circuit. 

B lo '· E 

c I 

$e, '• 
RL f 

I 
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I 

~ 
r 

-=E-
-:-

Fig. 6 - Equivalent circuit fo r 
common colle ctor configuration. 

IOM 

IM 

100K 
w IOK 
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COMMON COLLECTOR 

~ ~----.i.C~OM'.'.'nMON EMITTER 

f3 IK 
0:: 

5 
Q. 

z JOO 
COMMON BASE 

IQ,i------------~ 
IOK IOOK JM IO IOO IK 

LOAD RESISTANCE - OHMS 

Fig . 7- Variation of input resis­
ta nce with load resistance. 

From Fig. 5B it is apparent that 
tlicsc characteristics are analogous to 
the characteristics of a grouncled-pl.tle 
(cathode-follower) vacuum Lube. 

Although we have made analogies 
bringing out similarities between lran­
~istors and tubes it must be kept in 
mmd that the transistor is primarih 
a current operated device, that is, its 
output is approximately linearly re­
lated to the current feel into its input 
(holes or electrons) rather lhan to the 
applie<l voltage. This is in contrast to 
n vacmun tube where the output de­
pends more or less linearly on the 
voltage applied to its input and not 
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LOllO RESISTANCE -OHMS 

Fig. 8-Variation of curre nt amp­
lification with load resistance . 

40 

LOAO RESISTA'ICE OHMS 

Fig. 9- Variatio n of power ga in 
w ith changing load resistance . 

on U1e current Oc'w in lhe mput cir­
cnit. 

'\s an example of how h ansi~tor 
action causes mutual effects within the 
device we show how one of U1e cir­
cuit element!>, R , affe<:L'> thC' input re­
sistance, current ~ain and power ga111 
in the common-base, t·om111on-e1nitt~r 
,wd common-collector t·onfiguration,;. 
Fig. 7 illustTates ho" the mput re­
sist,u1ce varies with U1c load resist;inc<' 
Fig. 8 shows how the current amplifi­
cation van es with load rcsisl.111cc. Fi!!_ . 
9 shows how power gain varies ,.,.;U1 
lc>ud resist:mce. This is but one uf 
manv variables which ITI•l) ,1ffcct the 

v.i111c or wlial we have called "the 
mutual rt•\i,tivt dfcct rclated to tr .111-

o;istor .ll'tion" .111d which, as we have 
seen. pla, s <111 important role in dc­
tenninin!! the 'alue of the various 
p.1ramet(•rs. 

SUMMARY 
.\11.ilogil'S m,1_v be mucle between 

tr:insistor 1111cl vac11wn tube confi3-
nr.1tiom hv comp.iring certain of their 
l'm1111m11 dtaraeleristics such as input 
rcs1sta nee output resistance, Yolta~e 
~·tin .111d ph.1sc rdaliouships. How­
t>\ C•r •• 1 lr.111,istor is a much more com­
plkatPcl dcYicc U1a11 a tube because 
of lilt' ~re.1tt>r 11111tlwl effects that e'\ist 
.uno11g tltt' elt>ments. Finally, a lrnn­
sh-tor is a c111rci1L operated device: 
that is, llw 011lput signal follows cur­
rcut \':Hialio11s uf the input in an ap­
pro:1.11na te linear fashion rather than 
'ollagc \ urfalious as in a vacuum lubr· . 
For this reason power gain is a more 
\alid figure of merit in transistor rat­
ings than is Ute volt<1ge gain. 

[To be continued] 

AD LIBS 
[from pl\ge 9) 

simph nrc no new circuits thaL a.re 
\\Orlli) of !wing published. W e sim­
ply \dll uol .. loul" servicemen by pub­
lishing rehash or v.1lueless schematics 
mt'Tel~ to ··-;.1ve lace .. or "fill space." 
lu the past and m lhe future, if, JS 

and wlicn \\Ortlmhile material c.in l>e 
nhl,Lincd. we'll publish it-first, ac­
c:uratclv and complete)). If, as some­
timei. h,tppe11s, there's nothing ne\\ or 
wo1 tlm hile to publish-we'll just hnvc 
<l void and not publish schematics th.it 
issm-. l'in;11ly-j11:.t to clear up one• 
more point fo1 those subscribers who 
b.wf' wrillc11 Lhal we onlv had four, or 
eight r•uit•\ of schematic; in any give11 
issue, let me t•xpl<un that a page (con­
lom1111g to regulations of the U. S. 
Po\t C)ffic:c) in our, or any other 
m.1g.izi11t is u11c-side of a sheet of 
paper uppro\ilnatel) 7" X 10" in 
sizt.'. \\'lwn, .1s our schematics do, ,1 

di,1gra111 hac; an over-all sheet size ol 
1-1)," ll\ 1 H" - the Post Office rules 
lhi~ m11~t he called four pages-not 
one, or two, us many of you believed. 

Fi.unlh , regarding our readers' 
\\!\hes. llC\l mo11U1 we expect to giv0 
nm ,111 1~ .. uc th<1t will reallv warm the 
<:od.lcs uf \our heart. · 

I havt touched upon just a few 
s.t11cnt points regarding changing 
trends, our readers' views, and what's 
lo hl' regarding schcm.<tics. In futurn 
\ rl l~ibs-as \ rthur Godfrey sa)S, "Bt! 

The Good Lord \Villin'," I'll cover 
111a11y other subjects brought to light 
through your replies to our latest qucs­
tio1111uire. • • 
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Correction-Jn Part I of this article 
(Feb. 1958, p. 6) il was stated lhut 
"o\ bnliery eliminator is nol recom­
meuded as a source of power for 
lr.1nsislor radios (due to poor regul.i­
lion and possible high ac ripple c:on­
tcnl). 

Ju making this slalemeol, lhe author 
liad m mind the older type battery 

PART Ill. MISCft.lANfOUS 
CIRCUITS 

The more popular l) pe of audio out­
put stage found In present transistor 
radios is the push-pull output circuit. 
Oue such circuit is shown in Fig. 3. 
The uuilio driver stage is also shown 
lo illustrate another tvpe of earphone 
connection jack. lf this jack, located 
in the collector circuit, opens the stage 
,,ilJ not function and no signal will be 
transferred to the output stage. T his 
st.1ge is otherwise checked in the same 
manner as the previous driver stage. 

The audio output stage however, is 
<tuite dilfereut from lhe class "A" 
:iuclio output amplifier shown in Fig. 
I. Here the two transistors are op­
erated class " B" and conduct on 
alternate half cycles. The driver 
transformer couples out-of-phase volt­
ages to the base of each transistor. 

The push-pull transistor audio cir­
cuit ciln have troubles similar to a 

EARPHONE JACK 

dimioator med for, tube l\ pe nut 1 

radios. Man7 nrnnufact1u·ers of modc-r11 
ballcry climiu.ilors have taken spt•c1 ii 
p.uns in the m;rnufaclure of llwi1 
<"<Jnipmcnt to improve regulation .md 
rl:'duce ripple. These units \\ere 
speciflcally made '' ith the trausbtor 
radio in miud and as such mako a 
ve1"> convenient addition to the benC'h 

da$S "A" stage. :--:amely, fused tran­
sistors, open transfom1er windiu~s. etc. 
llowe\'er, if only one transistor is 
fused, an w1balanced condition oc<·urs 
and the audio will be weak and dis­
torted. Likewise if lhe .1 mfd ca­
pacitor across Lhe output transformer 
primary were shorted or leaky n weak 
di,torted signal would re!>'Ult. If OIU) 

one of Lhe transistors is defective 11 
" ill be necessary tu replace both of 
the transistors with a matched pair. 

When Lhe transistors are not 
matched or an unbalance exists the 
audio peaks will be clipped unevcuh 
"ilh resultant distortion. To check a 
push-pull stage for unbalance, couplt 
a :.ignal into the receiver at the au­
teuna. Connect the vertical input of 
tut oscilloscope across the voice cod 
Observe the signal on the scope as the 
volume control is varied. As the vol­
tunc is increased, clipping of the sine 
wave should occur at equal ampli­
tudes, above and below the zero refer-

2N35 121 
AUDIO OUTPUT 

IBK 

16 

2N35 
AUDIO DIVIDER 

220 

2.2K 
4.71< 

• 
'J'-50ml 

Fig• 3-A typical 
push-pull out-
put stage in 
transistor re-
ceivers. Opera­
tion is Class B. 
Earphone jack 
in driver stage 
is another com­
monly used fea ­
ture in these re­
ceivers. 

Pnt't", if Lite t r.1nsistors .ue m 1tchccl. 
U Lhev art> 11ot malch4"<l one side of th~ 
sine \~ave signal will be clipped more 
than the other. Typical waveforms 
nre shown in Fig. 4. 

Transistorized detector stages are 
used frcqucnth bec.1use they supply a 
snull .1mounl of autlio gain (approx.i­
mateh- I Od11). One transi:.torized de­
kctor sta~e is shown in Fig. 5. The 
transistor is operated class "B" so 
that it d ips the i/ signal. The .05 
mfd capacitor in the collector fl lters 
111\ rL'lllaining if signal. AVG voltage 

[Contit11wd on pa~e -!.6] 

Fig. 4 - Un­
equal clip· 
ping seen in 
lower wave­
form is an 
indication of 
unmatched 
transistors. 

' B f
\ 
--u 

880 
455KC DETECTOR 

IF TRANS 
r- -_-_.,'---"-'--! 

I CO:: I 

TO AUDIO 
OUTPUT AMP 

330 VOL 

.05mf 

CONT 
5K 

~l 1'1 ~ 1 
I ~I t-- ~L .__ ______ 2..,.2.,..0.., 

• 
330 

9~ -

i -
2..2K 

Fig . 5 - Dete ctor circuit used in 
Westinghouse Model H587P7. 

"" ~BIAS B" 
VOLTAGE 
SUPPLY 

Fig. 6- RCA 7-BT-9J converter 
uses collector-base feedback. 
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GENERAL ELECTRIC 
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~ 
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~ 
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\/Hf 111 3 111 
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ELECTRONIC I M~'i 
J.· · S E RV ICING Schem.uii.cA 
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• 
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VHF TUNER 

-Se leniwn rectifier (Y401) moved to position indicated by * 
position marked by **· 

REAR VIEW OF CHASSIS - ALIGNMENT ADJUSTMENT LOCATION 

c403 placed in 

lb ELECTllOH/C SEllVICIHG COMPLETE MAHUFACTUREllS SCHEMA·i)ICS . A su•ice ol Cowan Publishing Corp. 

l 
1 



ELECTRONIC IM~'~ 
1:.- S E RV ICING Schem.uti.u 

0 

'" U l( IU 

R U N CHANGES 

@ S100 01 11' <1d11cl•O'I tT8 1. 

@ ';,, ;~""!~,'a,c;,~,~a:;"J.' ro "''"'' '"H. 

(?; !;~';:,.::,'"!~~:;:,o:n·;, ,~" ,:,:!;~;' 
•o "0 11 0 ,...,1 ' '· 

© ~-,~~· :;,.~':'~-:.,,,:"', :~· ,~,,~:":. ''· 
!!) ;~ --;r;~~ JO""" d l l#tlo;_ lllOT '"°"'"' 

® ;~;::.·' ',, :~;,.,•,::;::: · , 0/l!;o';~K Ol+,,,IJ 

!.[; j\,o ' """'" "'"'"· 

\'!J ;0:-:. '::;:_'';';(/t; ,'/l'a::.:"r;;/0d::,":::. 
"0' ' I 011 •• t'd • 1111 " I• l t Ol'JI0• -1 , 

@ /lfo cllo"V '' "''d•. 

0 

VHF TUNER 94 E144- 25 

J.O 
•J • , 

1102 

'" "' 

.•. 
IZOI 

----, 
I 
I 

001 1 

!"" . ~o' 

I 
I 

CHI 

" " 

llOl 

"' II 

I 
tm I 

OOl l l ; ~; ., 
I 1 l01.t.I 

I cm 
I q t 

t--t-----;-'L~: J 

#IJIT 

I .,,,, 
~ ~ 

CJIDJ UN r ::;-, 'H"' 
IJ\J •• 

rHU Ull m llt 

"ncl ,. I •St• •m cm ® r ~·~· N!llNl-+--+---~n~Ol--+--,n 

---------­
' ~ - - - - - - -
'• 

CHASSIS 1781, 17K1, ADMIRAL 

IJll 
Sil 014 

UI '1'1 __ .::..J 

'"' ... 

L __ __J 
L....--- ------- - __ __J 

'* noo 
noo. n 

Id/(· llltW 1Mtvo 

1111'11£ "' H 
( 4111fJtJlll#l(J/{j 
(llC" ISl#flll# 
II# IJ/11111 Jff!M. 

C~Oll 
mfi 
JOOl 
0 

1401 
IO lfC 

1/Jlf 

.r._ ... 
·-r.-n .... , 

..L.... 

u • c 
uu tu r 
4.1.C I.JI 

CUI 

, OOl l f ... 
IOJ 

4.f l(C 

... 
"' "" '" 

... 
m 

-.--H !Ml ' 
lfll 

_j_ c~ 
.OOll • 

1411 C-Ol r 151 .Ollf 

lllf-. "' ""'· ... 
- - --------· 

ELECTllOH/C SEllV/C/HG COMPLETE MJ.HUFJ.CTUllEll5 ;CHEM.I.TICS . .I. s•rYice ol Cowan Publislting Corp.· 

.... 
"' cm 11 

I°'" 

"" .Mllf 
I .In 
uu 
Ull 

HM .. 
" 

UO) 

..L n '" t lll 

T 
uou. ~ 

r- - - _w_IT~-D~r-'~'~- _ -- , ~ 
: 

4 
IO ~ UU 1 IQ , 

UAtlU ,..,,.,.. 

101 UJJ 

"'' L _ - _u~ - - - - -- - - -'-"- - - J 
.0'111 11111 1111c1-

183CT 
•••1cm111 

v• o1 

C411 

:f#t(l 14 lf)lf! 

' · /(JI( 1-C~t(I 
'ltlrtf(J l (JI IJ((IS. 

lttlf----t-----r-::--r-::-::--1'-'-,'-;-i : :.;~~'" 
,Q(f 101( 

M(l!I' 

111 :'.'•t 
ll't fh l 

2a 



' ADMIRAL 1711 and 17Kl 

SOC I ET 
Lue VIEi 

·0---0 I 

·~ I~ 
,. t 4 
0 0 ~ 

" & 

It! VOLTS 
60 CYCLE 
AC om 

Adaptor Socket No. 7008122 

View of Printed Wiring Side of IF Board 
A5775-2. Used in All "17 Series" Chassis. 

::: :::::::~ 
--SUPER RANGE FINDER . ~~~Ill!! 

See information under "Check Super 
Range Finder". 

IF BOARD A5775-2 

Move tabs closer together or farther 
apart to center picture. 

MAIN BOARD A5780-3 

See information under "Horizontal loclc 
and Horizontal Drive Adjustment". 

TUBE LOCATIONS FOR 17All AND 17AK1 
CHASSIS 

TR\BLE CONTROL AF INPUT 
~PUT socm socm 

TUBE COMPLEMENT FOR 
1
17 ABl AND 17 AKl 

CHASSIS 

CR801-1N82A 
Y801-6AF4A 
V101-6BC8 
V102-6CG8 
V201-6DT6 
V240-12AX7 
V241-6AQ5 
V242-6AQ5 
V243-5Y3GT 

V301-6BZ6 
V302-6BZ6 \ 
V303-6CB6 1

, 

CR301-1N87 
(Crystal Diotle) 
V304-6AWIA 
V305-21CEP4A 
V401-6BU8 

DEFLECTION YOKE ----, . I 
YOKE RETAINING SPRING 

To correct picture tilt, loosen mew on 
yoke retaining spring. Rotate yoke 
until picture is straight. Tighten 

To correct improper picture height 
or vertical linearity, alternately 
adjust HEIGHT and VERT. LIN. 

4R2 HI-Fl AMP. 

I 

(1401-9315-4 
(Dua1 Selenl ... 1 Diode) 

V402-6CG7 
Y403-6Dl5 
V404-6CG7 
V405-6CD6GA 
V406-6AU4GTA 
V407-1B3GT 
V501-5V3 

ELECTRONIC I M~'1 
,.. SERVICING Sch.emuti.u 

CHASSIS REMOVAL 

The chassis, picture tube and front escutcheon 
(molded mask) are removed as a UNIT FROM THE 
FRONT OF THE CABINET. 

Remove chassis as follows: 

a. Remove antenna leads and cabinet back. 

b. Remove the screws which mount the chassis 
support channels to the sides and bottom of 
cabinet. 

c . For models without a tt1-Fi amplifier , remove 

Rear View of Escutcheon (Molded Front) 
With Picture Tube Mounted, Chassis Removed. 

ro ttzoa 

TOR319A 
--!!'----CONTRAST 

CONTROi. 
.....,.:.---;--""'--1--,--+--r......, ... TO 8+150V _.,...._..,....._TOC5038 

.~=:i:::il..,: ~~~IAG 

TREBLE PLUG 

Rear View of l 7B l, 17 AB l, l 7Kl, 17 AKI Chassis Showing Adjustment 
Locations. Actual View is of VHF-UHF Chassis. View of Printed Wiring Side of Main Board A5780-3 Used in 17BI, 17AB1, 

17Kl and 17AK1 Chassis. 
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ELECTRONIC I M~'i 
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WESTINGHOUSE V-2373 & V-2383 Chassis, Schematic Diagram 
470V041HOI 
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Figure 17 - 472V032H01 UHF Tuner, Schematic Diagram 
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Video s~ s~ 3~P-HU • DAT A SHEETS Ci. E. 

/ CHANGE TO 100 K 

l\lfr: General Electric 

Ca rd No : GE-S-1 

Chassis No. S 

Section Affected : Vertical oscillator. 

ymptoms: Vertical roll after warm u~old 
control at end or range. 

Reason For Change: Hold control range limited 
on strong signals. Mod ification also improves 
noise immunity. 

Wha l To Do: Increase value of R206 to lOOk. 

Mir: General Electric 

Card No : GE-S-2 

Chassis No. S 

Section Affected : Raster and video. 

Symptoms: Insufficient sweep, weak contrasl 
and low seruiLiYil). 

Cause: Low filament vollage on all tubes. 

What. To Do: Resolder 6.3 filament. line that is 
connected to the d.1p soldered eyelet along­
side the 5U4G. Resolder it to the chassis with 
a heavy iron 

l\l.Cr: General Electric 

Card No: GE-S-3 

Section A.Jfected: P ix 

Symptoms: Picture r lllging. 

Chassis No. S 

Reason For Change: To eliminate picture ring­
ing . 

What To Do: Increase C167 from .005 mfd. to 
.01 mfd. 
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R206 

33K 

RESOLDER DIRECT,,..._-
TO CHASSIS 

VI06A 
6AU8 

8 

135v 
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1/2 6BL7 
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TO 7AU7 
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6.3v TO 
HEATERS 

GREEN 

~DIPPED 
EYE ET 

Cl67 
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G. E. Video Sped g~ S~ c DATA SHEETS 

( 

' l 

Rl69 

..o OS' 

~
nc 5,JNSERT 
lC I 

if 

I 

( 

I . 

275v 

Vll 4C 
6 6T8 

3.3M 

135v 

Cl55 HERE 

Cl55 

~ 
Vl04 

6AU6 

/REMOVE AND 
SHORT OUT 

Cl55 

v 116 
21ALP4A 

BRIGHT. 
CONTR . 

i\lli: General EJe<:tric Chassis :-Jo. S 

Card No: GE-S-4 

Section Aft'ected: P ix 

Symptoms: Overload on strong signals. 

Cause: Insufficient age voltage. 

What To Do: Remove R169, a 3.3 megohm r:?· 
sistor from the circuit. 

Mfr: General Electric Chassis No. S 

Card No: GE-S-5 

Section Affected: Pix 

Symptoms: Intermittent overload . 

Cause: Leakage from primary to secondary oI 
T151. 

What To Do: Remove ClSS, 800 mmf, from the 
low side of the secondary wmding and ground 
direct Insert CISS in series with the grid 
line. 

1\lir: General Electric Chassis No. S 

Ca.rd No: GE-S-6 

ection Affected: Raster 

Symptoms: Brightness control partially or com-
pletely inoperative. . 

Cause: Leaky or shorted C174. 

What To Do: Replace CJ 74, a .15mfd. 400V. 
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Video Sped s~ s~.< DATA SHEETS WEST. 

i\Ifr: Westinghouse Chassis No. V2372 

Card No: WE-2372-1 

ection Affected: Pic{ure 

Symptoms: Reduced contrast. 

Reason For Change: Lowered crt screen \'olt­
age increases contrast level. 

'What To Do: Remove R330 and ground the fret:' 
end of C320. Parallel C320 with a 10 meg. 
I w. resistor. 

~1fr: Westinghouse Chassis No. V2372 

Card No: WE-2372-2 

ection Affected: Fine tuner 

Symploms: Fine tuning range. 

Reason For Change: To improve fine turning 
range. 

What To Do: Change R201 from 100 ohms to 
330 ohms. 

Mrr: Westinghouse 

Card No: WE-2l72-3 

Ohassis No. V2372 

Section AJfected: Automatic fine tuning. 

Symptoms: Poor lock in when set is cold. 

Reason For Change: To improve lock in from 
cold start. 

What To Do: Rewire age cu·cuit as follows: 
1. Remove R318 (3.3k). 
2. Replace R318 with a l.5k and 2.2k m se­

ries as shown. 
3. Lift ground end of R309. 
4. Connect R309 to new divider as shown {us~ 

shortest lead possible). 
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WEST. Video Sp-eed s~ s~ . DATA SHEETS 

------ GREEN DOT 
I T 303 I c; 
I le/ 
:1 ~3~--4....._--. 
L ____ J 

1204 

C427 
- ,/ 

REMOV E 

R318 

1 
T 

OPEN 

/~ 
CONNECT TO 
+265 v AT C5128 

+ 250v 

CONNECT 
C427 
HERE 

Mfr: Westinghouse 

Card No: WE-2372-4 

Chassis No. V2372 

Section Affected : Pix 

Symptoms: Reduced sensitivity. 

Reason For Change: Improved sensltlvity. 

What To Do: Increase value of R318 from 3.3 
to 3.9k. 

J\lrr: Westinghouse 

Cn rd No: WE-2372-5 

Section Affected : Raster 

Chassis No. V2372 

~ymptoms: Insu.flicienl width. 

Reason For Change: Increased width. 

\'\',1at To Do: Remove C429 connected between 
terminals 3 and 5 of T401. Reconnect bet ween 
terminals 3 and 4 of T401. 

:\Ur: Westinghouse 

Card No: WE-2372-6 

Chassis No. V2372 

Section AJlected : Vertical sweep. 

Symptoms: Lack of height. 

&ea.son For Change: To increase vertical output. 

WJ1at To Do: Remove pin 1 of 5CZ5, vertical 
output. from the 250V line and reconnect lo 
the 265V line. 
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T ms is tht s.:co11d in .1 ~( n1·~ of 
Work He11d1 articles 011 <:rilor rP­

c·eiVl'rs .. \ thorough knowlcd~c of fun­
dameuwJ ... i~ helpful in solvi11~ these 
problems 

RCA Color Receiver 21-CD-8725 

The rccrivC'r was hll"llNl on and i l 
''••~ ohscn eel tit.it thl' hlac·k and white 
d1mmf'I-. Wt'rl' 11pt.•rnlit1~ prnp1·iJ,, b•tl 
the color cl1.1111wl also appc-art>cl 111 
lihte!- and "hite. \-;"O I.\ .tnd B. ,1 

(iUbA, color killer and I ~t hand pass 
•lrnplil:ier wns replaced hut h.1cl nn 
cffoct. \'702 \ ;md B, llw fiA WS.\, 2nd 
bandpass JncJ hnr:;l amplifier "as next 
replaced but .1lso Lt.id no dfod. \706.\ . 
ll. and C, 6B1\>,, phase dt-tector aud 
c:olor kilJer dctcctor was then replaced 
with no effect ou thP trcmbk· Vl07A 
.u1cl B. a GUS\, n•act.uice tonlrol and 
'3.58 me osc·illator was replaced but 
had no eHect 

Why \\ere these tube~ repl.1cC'cl? 
rhe 1st and 2nd bandpas~ nmpli6crs 
were replaced because the;. pu1>s lhe 
cfo·omn information. If either of these 
h1bes is dead no chroma Will reach 
the control ~rids of the pich1re tube. 
l'he color li.JJer, killer detec·Lor, 3.58 

mt· oscillator, nml burst ~mplifler Lubes 
were replaced becnuc;e each of these 
h1bes is Ot'C<.'SS,u'\ in order Lhnt the 
killer tube fu11ctfou properh• If Lhe 
killer tube is conducting durine; color 
trnn~mission, it will supply cutoff bias 
to Lhe 2nd bandpass ;1mpli6er control 
grid. Thus. no color. 

ltenlizing this, the killn Uiresho1d 
t:outrol was v;uied frorn minimum to 
maximum. hut could not t'ausc the 
color to appear. With tJ1e channel se­
l<>ctor set to the color channel, a volt­
age check wa' taken at th<' plate 11£ 

V701.\, the kilkr tuuc. The meter 
re.id about -2-1 volts. This voltage was 
t nough to l'Ut off '702.\, the 2nd 
bandpass nmph6er .• \s a pu~ithc chccl. 
that the kiJlt•r "ns supplying cutoff 
hins lo \'70ZA, a iumper was plac('tl 
across R706, l OOK, the grid leak re-
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sistor of \ '70:2.\ . !!rnundin~ tJ1c c.·utofI 
hias. \\'hen tliis wa~ clone, the color 
earnc in propcrl'· 

Tlw schernati(' wa~ then studi(•d. ln 
thi' rec:(•i\ er m1 ,1 color chaJ1nl'1. the 
hmst arupLflc:r \"702B conducts when 
I he hurst r!'.1d1,'' il' grid (~al(>(] hv 
tlw hm;;mntuJ rl'lruce puhe) This 
hnr-.t is :m1plifit·cl and fed into the 
pl 1.1sP tlf·tectur \'706 .\ and ll The 
·3 )\ 111r o~cillator. \ 70/B. also feeds 
a rnlta!!e through C/21. to the phase 
detec.·tor. _.\ rP'11h.111t voltage is t.1ken 
olf the phase cletel'tor circl1itn· and 
li:d lo lhe kilk-1 dt'IPC'tor ca lhude. pin 
!:I. of \"";"06C. This voltage t·a11~cs the 
killt•r detector to conduct ns the 3.58 
me o~cillator snpplie a voltage to th..:-

I M 
':" 

6BN8 
Rl23B 

R706 V706C 
l(J 22M ~ILLER DET 
THRE C702 
HOLD 

1 0<17 J ':." "'QEAO SHORT 

plulc of \ 106C through Cr10. When 
the killer detector conducts il supplies 
c11 l:o[ hi.ts to Lhc grid of the color 
killer. \Vitb the killer cutoff no cntoH 
bias 1s supplied to the ~d handfas~ 
amplifier. whicn is thus enablec to 
pass the chroma i11fon11ation. 

With these facts in min<l, a voltage 
check was madt• nl the grid of the 
{'o)or killer Lubl.'. Tlw meter rt>arl 7.ern 
\'Oils. .\ resislnncc check was ne·,t 
made &om the l!ri<l of \ 70 L\ to 
gro1111d. The mctf'r read 1:ero. Capaci­
tor Cr02 \ 'hlS r1ext clipped out of the 
circuit and measured. ] t was found tu 
llC' a dl•ad '>hort. l nder normal t·ondi­
tions ( hlack and white) the grid •>l 

f Cnnti1111rd n11 pa!!.r 42] 

R746 
27K 

R~ 680 1' '="BURN 
a+ 

e~ 

Fig. 1- Partia l schematic of RCA colo r rece iver 21 -CD-8725. 
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TRADE 
T:ipe recorder Ian' '' II buy enough magnetic recording 

, tape in 1951! to 'IMO the 2 lfl.!HlO-milC' Jistance h~l ween the 
earth ancl the moon ten time~. ":\nd there would be enough 
lt:ft mer lo (ircurmcrihc the glob;: ( 25.IJOU miles) si"< times.'' 
,,1iJ I. Herl~n Orr. pn:\iJlnl ot ORR.1Jm lnJusmcs. Inc .. 
m.111ui.1.:turC'r'> ol lri'h hranJ tap;: . .\[r. Orr ~ees 1958 as the 
yi;;H the t.1p:. re.order wrll come into its own. H e e~timates 
grO\\ ing tntere~t m wp~ rccoriling w ill b ring sales of 13 
hillion icct of tape to Lhe more rha n 3~·i mill ion people who 
wrll hayc rnp<: recorders hy the end of 1958. He baseJ h is 
predictions on ltgurc:s cornpi lcJ by the Magnetic Recording 
lndusirv :\ssoci:uion. Tho:~c: ~howeJ 500,000 wpe recorder' 
sold i11 1957, including ~llll,000 new owne•s. "The estimaie 
for tape rcrordcr ,ale~ i, W0.000 for 1958, 725,000 for 111511 
.inJ 850,(10() for I %0." he ~ard. "The industry- expects Wlpe 
,,1b to ri~e from 13 h1llron feet in )95'! to I/ billton in 1959 
.mJ n l11llion an 1%0 ... The emph.1m on high fidelity plus 
the imp.1~1 ot 'tereophorm "ound will bnng the r:ipc re· 
corJer into !ls O\\ n. Herctolo rc IL h.is been an acccssor~ to 

the /m tuner .tnJ the 1urnuble. In 1953 we believe the tapi; 

rl"corJer \\ rll bc:~omc the \·enter o( the home music system," 
saicl ~Ir. Orr. 

• • • 
A 90-day parts and labor warranty on new RCA Vidor 

" Flight-l ine" portable le 'evision receivers is now being of­
fered at no extra cost to the public by mos1 retailers, it w a s 
announced today by J . P. Bannon, General Soles Manager, 
RCA Victor Television Division. 

' This consumer protection against any service cha rges 
during tile initial 90 day period is available because of the 
exceptionally high quality of our cu rrent line of portables," 
Mr. Bannon said. " While the plan is optional with dealers 
and dis1ributors, practically a ll of them have decid ed to 
make this additional feature available to their customers." 
Any set needing service is to be taken by the customer lo a 
service shop designated by the dealer. Use of the dealer's 
own facilities, on outside service orgoni~otion or the RCA 
Service Company is optional u nder the pion. 

All RCA Vidor television receivers carry a 90-cloy factory 
warranty on all ports with the exception of the piduN! tube 
which hos a one-year warranty. This warranty does not 
cover labor involved in replacing the ports. 

Mr. Bannon stressed that the labor warranty on portables 
is being assumed by dis1ributors and dealers due to t he ex­
tremely low average role of service currently required on 
the new RCA Victor portables. 

• • • 
Rui.:.gC(l rad.irs th.u :tre Jl their best even when stormy 

sc:.1s and ~kie\ :ire al their worst soon " 'ill help che military 
merch.rnt tlcet supply the DEW Line, Greenland and other 
~1r.11egic global h:i,es \~ith \ital logistic and troop support. 
The l\filitarv ·ca Transportation Service Jjsclosed purchase 
o[ -10 new ;ad:m from Ravtheon l\bnufacturiag Compaa; 
of W:ilth:im, Ma,s. lkca11s~ oi the radars' frequency, rhey 
can "pcnctr;rn.:" :i ~wrm more deeply, and c:in pick out 
\\':lilted ohjecb from a m:izc of w1wanted clulter. Choppy 
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FLASHES 
~eas and irregular water spr:i~ wh1.h lorm lalsc r;JJ.tr re· 
nections have liule effect on lhe ~ISTs·~ ne\\ r:i<l:irs. Like.: 
wise rain squall~ and snowstorm~. whrch otten ·'knock om·· 
other type rad:irs, :ire handled in stnJe hy the new un1rs. 
"rhe r:idar·s 16 inch picture clear!) reH:als rhc rniallest oh· 
1ects like buoys or small boats :is dose ·" 35 yard~. It ;1[,o 
detects targeti. up to -10 miles distant. The radar'~ si' r.rngc 
scales: 1, 2, 4, 8. :W and 40 miles, !,>ivc the wid~· t a11 cra~c 
I<> :ill possible n:ivigational situations. 

• • 
With on eye to the future, the Webs1er Electric Company, 

Racine, Wisconsin, announced today the production of a 
low-cos1 stereo-ceramic cartrid ge for the coming new stereo 
record marlcet. The small, lightweight cartridge is designed 
to fit any standard record player or changer and can be in­
s1alled in a ma tter of minutes, according to the manufac­
turer. Tests hove proved complete compatibility on both 
regular (monaural) and s1ereophonic records. Howard 
Stacey, vice president of Webster, said that the company's 
sound engineers develo!)ed the cartridge in advance of the 
production of stereo discs cut by the new Westrex system 
(symmetrically cut at two 45 degree angles). " It hos be­
come apparent that the Westrex system of cutting stereo 
records will be the standard in the United States, so 
Webster engineers developed' the ceramic cartridge well in 
advance of what we believe will be a booming market this 
spring or early summer," Stacey said. 

• • • 
Both rad io and television receiver soles in November in­

creased over October retail soles and were reported to be 
consid e rably over t he sa les level of November a year earlier, 
the Electronic Industries Association announced today. Cu· 
mu la tive sales of TV sets during the first 11 months of 1957 
remained under the like 1956 period while radio set soles 
at retail climbed to one mill ion u nits over the number sold 
during the like months of 1956, EIA said. Manufactu rers' 
sales of both receiving and TV picture tubes in November 
and the first 11 months of 1957 declined from the number 
sold in October and the fi rst 11 months of 1956, respec· 
lively. • • • 

Supported by an extensive promotion cam p:11gn, the 
tourth annual ~ational Tclension Sen icemen's Weck 10 

tended as a tribute to the technicians \\ho inst;all and m.un 
tatn the nation's 45 cnillion T \ ' receiwrs will he ob..crved 
this year &om March ~4-2Q. HJTold S. Stamm. ~f.rnager . 
. \<l\'ctllsang anJ Sales Promotion, RC'.-\ I.:.lectron Tube Di· 
vision, announced today. The Week, he ~.1id. t\ recogniz~l 
anJ registered by the L.'. S. Chamber ol Commerce. The 
1958 campaign for Xauonal Tele\'ision Seniccmen's Weck, 
the most extensive m the Division's hhlOr\, wall utili:1e 
magazine. television. radio and local newsp:ipcr :ichcr1is111g 
as well as special contests and sales promotion aids. The pro 
gram is now underway and promotion materials :ilread} 
have been mailed to RCi\ T ube Distributors for use by 
independent TV service dealers across the nation. • • 
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COUPLERS 
lf rom page 7] 

designed specifically for the purpose, 
ho\\ ever it is also possible lo use some 
of the "two set" coupler:. already dis· 
t•1tssed. 

A typical bifllar multiset couplers 
such as the Brach 300-72, each of 
which can accommodate up to four 
rt•ceivers. is ~hown in Fi:;. 11. fhis 
particular unit is designed to oper:ite 
from a 300 ohm line into four 75 ohm 
receiver inputs. Reference to the 
sdu.•matic in Fig. 12 shows lhat at 
tl1e input end, the two bifilars are in 
s<'ries to match the 300 ohm down­
le.1d. The output of each of the bi-
111.irs is connected lo two 75 ohm re­
Cf'ivers in series so I.bat here again 
we have a correct match. There are 
75 ohm du.mm,· load resistors built 
into each of the plugs and these are 
'upplied will1 the coupler. This is 
clone so that in the event there are 
only two or three sets to which we 
want to couple, the remaining con­
uections can be terminated to main­
tam a proix•r lo.1d If there b sulflcie•1t 
~ignal and more than four outlets are 
desired. couplers can be cascaded as 
shown in FiJ!,. 13. In this parUcubr 
l'aSI', up lo J6 sets can be fed from 
one antenna. 

The schematic of another coupler 
using bifillr coils is shown in Fig. 14. 
This coupler operates from a 300 ohm 
antenna to 300 ohm lines. The bi·filars 
are again in series to match the 300 
ohm antenna lead and across each 150 
ohm output there are two 300 ohm 
sets in p:irallel lo again match at this 
end. 

Resistive couplers such as the Vid­
aire model C.l or the RCA·240Al 
who~e schematic is shown in F ig. Ba, 
may very easily be cascaded to SUP" 
ply any number of sets. It is bow· 
t·,·cr necessary to have one coupler 
for each set and I.be practical limit is 
usually no more than sLx sels that may 
bl! connected in this way before the 
lo.1ding of the line practically shorts 
the sign.11. Fi(!.ure 15 shows how to 
<'Ottnect the RCA coupler. Each of the 
eouplers has a 9.5 db insertion loss 
which will not be too serious in 
primary signal areas where the high 
( 19 db) intcrset isolation between an 
rect:ivers ma\ be very desirable. 

,\ resistive type taP-off which can 
be easily constructed and is recom­
rnended where many sets hnve to be 
connected to a 300 ohm line in a 
hjgh signal area is shown in Fig. 16. 
Using the values shown there is a 16 
db insertion Joss (.'32 db isolation) but 
vcr\' little load on the line. H ence a 
gr<'al number of sets may thus be 
connected. 
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Coupler Selection 
The choice of couplers is dependent 

upon the sig11al strength and particu· 
lar problems that may e:\ist. It is gen­
erally true that a coupler with verv 
high :interset isolation also has high 
insertion loss. Thus in fringe areas 
such a coupler may not be lhe most 
desirable. On the other hnnd, a cou· 
pler with a low insertion loss m.w not 
pro\ide sufficient isolation if one or 
both of the receivers radiate n strong 
interfering signal. This ma) be par· 
ticulnrly true of older sets. 

The prohli-111 of 'T\. rec."l'iH·r r:tclia-

Fig. 11 - A 4 set bi·filar coup­
ler with 75 ohm output plugs. 

300...,. ANTENNA 

li7 
4 15,.. ournrrs 

Fig . 12-Schematic of Brach 4 
set couple r shown in f ig. 11 . 

5 FOUR sn 
COUPl£RS 

\ 

ANTENNA 

16 RECEIVERS 

Fig. 13- Method of cascading to 
operate 16 sets on one ante nna. 
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lion bas been reduced on receivers 
produced as of this year, b) an FCC 
ruling whieh ~els a limit 011 the radiat­
c·d signal of .1 TV recei\•er. The rnaxi· 
mwn direct chass~ and antenna radi.t­
tion measured at 100' is 50 µ\ per 
meter on channels 2 to 6 and 150 µv 
1wr meter on cha11nf'IS 7 through 13. 

Whe11 a T \ ' reel-liver is turned off. 
the impedance at the antenna termi~ 
nals increases. This change is gen­
<'ntll) more pronounced on channels 
7 through 13 and the impedance mav 
increase~ to anywhere from npproxi-
111aleh oOO to 1200 ohms or more. If 
Iii<' l'lrcuil~ are well neutralized such 

300,.,_ ANTEN'IA 

Fig. 14-Method of connecting 4 
300 ohm sets to 300 ohm line. 

ro 
... NTENNA 

l----......,....FF.....J,-.-.,!..F 
ro ro ro 

5lf1N&l $CT N•2 $E1 ... t) 

fig . 15- RCA 240·A 1 couplers 
accommodating three receivers. 

ANY NUMBER Of TAP·OFFS °"· 
300A. 

/ TO RECEIVER 300A 

'"Ol.HT ON PLASTIC SUPPORT 

Fig. 16 - Resistive ta~off for 
isolation and minimum loading. 

Fig . 17-Blonder·Tongue Lab's 
Model 8·23 multi·set coupler. 

as triode cascode circuits, this im· 
pedance change will be less p ro­
nounced than for a pentode circuit. 
\ uothcr factor allcclillg the input im· 

pcdance of a receiver is the age volt­
age. Receiver inputs will be clos~t to 
300 ohms in fringe or semi-fringe 
nrcns. Furthermore, the best match, 
that is closest to 300 ohms is usualh 
obtained near the picture carrier sin~ 
it is not yet possible lo design a front 
end with a constant input impedance 
over six mcgacycfos. 

1 t has been found, tha.t in primary 
aud secondary areas, the l'CSultanl 
mismatch due to one or the other set 
being turned off, does not ca1tse an: 
perceptible change in picture quaht) 
011 lhe other set. As a matter of fact 
iu many c-.ises one of the receivers 
has been completely disconnected and 
the picture on the other bas not been 
appreciably affected. In general a mis· 
match of up to 3: 1 will not cause au~ 
serious difficulties in 90$ of all iu· 
i.lallaUons. 

When i.ustallillg any type of coupler 
do not run the wires to the receivers 
in parallel since capacitive c·oupling 
will tend to negate the isolation pra. 
\ided by the coupler. The lengths of 
each transmission lin~ to the sets 
should be about the same to ensure 
proper distribution of the signal. If 
they are of unequal length, the set 
"ith the longer line will generally be 
the one to suffer. 

In addition to the 11SUal applica· 
tion of any of these couplers, they may 
also be used to join two antennas to 
one transmission line. Thus the need 
for switching antennas is diminated 
u1 areas where more than one antenna 
is used beca1tse of the geographical 
location of the receiver or because of 
co-channel or adjacent channel inter· 
ference. This is accomplished by con· 
necting the couplers batl·wards. That 
is to say where it says .. Set I" and 
.. Set 2," connect the antennas, and 
where the "Antenna" terminals a.re, 
connect the line which goes Lo the set. 
lu weak signal areas a higher gain 
antenna may have to be installed in 
order to compensale for the fact that 
c.1ch set receives only a fr.1ction of the 
received signal. 

Figure 17 pictures a powered t\pe 
of multi·~el coupler manufactured· b\ 
th1; Blonder-Tongue Laboratories. This 
unit is capable of supplying an am­
plified signal to one, two, or three 
receivers. Amplification is accom· 
plished bv the inclusion of a broad 
band .unpWler \\ lticb covers all of 
the i:hf channels. Tho unit is cle­
'igned for conlinuous operation, and 
ma,· be mounted al the rear of om 
of ·the receivers. ll is claimed that 
there is no interaction between re­
ceiver~. • • 
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sets more efficiently. 

A compilation of specific re. 
ceiver service repairs, "bugs," 
chronic troubles, field circuit 
changes, manufacturers' pro­
d uction revisions, etc. The com­
pilation ena bles the service tech­
nicia n to pinpoint what is wrong 
with o ny g iven TV set and to cor­
rect the fault in the shortest pos­
sible time. 

Video Speed Service Systems is guaranteed to simplify servicing all 
TV sets. Contains over 600 service items representing over 2500 of the 
most serviced TV models now in use. Over 25 different manufacturers' 
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WORK BENCH 
[ f rm11 7iagc :37] 

VIOL..\ ~hould me..isure about - 1 volt. 
This is because of the isolating resistor 
R704 off the center arm of Rl23B is 
99 meg. C702 was replaced with l 

new .047 mf nud lhe receiver was 
lmnecl <m. T he channel selector was set 
to an inactive channel and the killer 
threshold control R / 2.'JB was adjusted 
to jwl below lhe point al which col­
ored snow appeared in the raster. The 
ehmu1cl selector was next set to check 
the color channel. The color channel 
funclioned properly. Observing no col­
ored strenJ.."'S in the black and white 
pic.<tures we could state that the lhresh­
old adjustmeut was made properly. 
(The 2nd bandpass amplifier was nol 
conducting during black and white 
tran.smission ). 

RCA Color Receiver 21-CD-8725 

The receiver was tumed on and it 
was noted lhat while black and \vhite 
pietures were received properl~, (Jn 
the color channel there were diIIerenl 
colored horizontal bars running verti­
cally through the color picture. This 
is an example of the loss of color sync 
which is usuallv caused bv tTOuble 
in the color sync burst ci~cuits. ln 
this receiver however, if the bmst am­
plifier •tube, Vl 02B, does not function. 
there will be no color because its 
cathode voltage and output nre essen­
tial to the operntion of lhe color killer 
lube. Thus, in I.his receiver loss 0£ 
color 5' ne could not be caused bv a 
dead burst ~unplifier lube. :\ dead 
bursl amplifier \\ ould cause no color. 
lf the 3.58 me oscillator tube were 
dead there woukl also be no color, 
bccnu.sc Lhi.s tube also is csseutial to 
the opern.tion of the killer tube. ( S<!e 
Fig. I). The color sync trouble 
could lw cmL~etl by a misaJig11mcut ill 
the lmrst :111d 3.58 me oscillator cir­
t·uits. Thus the following tubes were 
repluccd: \'702 . .\. and B, (to be sure 
there were no freak effects taldng 
place). V706.\ , B, and C, V707A nnd 
B. Replacin~ these tubes had no effect. 

Tn the light of the pre\-ious facts, 
we knew that the bnrst was getting 
t1 1ru11gh to the phase detector, hut 
it was not synchronizing the 3.58 me: 
oscillator. We next studied the react­
ru1ce control tube circuitry. The re­
actance conh·ol tube V707 A receives 
the resultant de voltage from the phase 
detector. The burst and Lhe 3.58 me 
oscillator voltages combine in the 
phase detector to produce this de cor­
rection voltage. The correction voltage 
at the \'707 A control grid affects its 
plate current in such a way as ti> 

[Conti1111ecl on page 44) 
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GASSY TUBES* 
*Reprinted from No.vember 1957 

Sylvania Service Digest 

M \.l\ .. Y ~ervicemen in daily routine 
serVlce calls change tubes nnd 

lhen return them to the tu be manu­
facturer, labeled "Gassy." Ninety-nine 
out of one hundred servicemen <lo 
not know what actually has happened 
to a tube lo cause it to become gassy. 

There are actually two conditions 
or symptoms that appear quite simiLu·. 
One of these symptoms is the gass; 
tube, the other symplom is grid emis­
sion. The two will be dealt witb se1>­
:m1tely. 

A gassy tube is cau.sed mainlv b\ 
an accumulation of positive io11s on t11e 
grid. These positive ions are some 
form of foreign gaseous malcrittJ in 
the tube that have become positive 
charged. They are attracted to the 

1++ 
ACCUMULATION OF e. $. 
POSITIVE IONS---+ $v....Srvv$'V$"v---~o V 

1 
Fig. 1- Positive ions on grid 
ca using a rise in plate current. 

ANSWERMAN 
[From page 6) 

Dear lvfr. Ans111erman: 
1 b::n·e an Emerson TV receiver 

chassis 120386 that exhibits a slight 
audio distort.ion. 1 have checked all 
possibilities such as tubes, alignment, 
.:tc., and measured components, at least 
those which are readily accessible. The 
trouble presents the appearance of a 
defective audio output tube. Replacing 
the tube does not correct it. Can you 
suggest some component that is likely 
to be causing lhis distortion? 

H.B. 
Chicago, lll. 

A most frequent cause of this 
trouble is the coupling condenser from 
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gricl as it is the most negative elcmc11t 
iu tLe tuhe. This accumulatio11 on tl11 • 
grid places a positive charge there. 
This positive charge causes an in­
crease in current Lhrough the Lubt'. 
This increase in current will cause nu 
iucrcasc ill the cat.liocle bias of tlw 
luhe, Lut the grid will still be nega­
tive. with respect to catl1ode. Due l•J 
tlte changing in bias and lhe positive 
vtilL1gc 011 the grid, the tube condm'­
tion becomes so great that the lube i~ 
nsuall: damaged and associated com­
pone11ls may be ruined. See Fig. I. 

The gas accum11lation usually oc­
curs after I Le t11 he is iu opera lion, 
as all tubes are tested before thev 
nre shipp<'<l. Ever) effort is made 
tn prf'\'t' rll tl1is gas oecwTence. All 

++ 
CATHODE 
MATERIAL 

......- VAPORIZED 
,._,,r..r.a...=::.___ ON 6filt> 

Fig. 2-Grid current caused by 
cathode material on the grid . 

the auilio amplifier to the audio output 
stage. This condenser is shown LnFig. 5 
ns C7. It is suggesce<l tlut another 
condenser be mbsrirured for this one. 
As can be noted in Fig. 5, the con­
<lensc:r is ..i component of a couplatc. 
Components contained in couplates 
frequently MC more dilficult to reach 
an<l check and thus some condenser~ 
are overlooked. Generally, components 
such as this condenser can be replaced 
without replacing the whole couplate. 
In this case, terminal 7 is cut of! the 
template. The elimination of this ter­
mrn:i l removes the connection between 
Cl and RIO. :\ conventional .022 mf 
condenser is now connected from pin 
2 of the: 12C5 tube (V3) to couplate 
tcrminal 4. Resistor RIO is .td<led by 
connecting a 470K resistor from pin 3 

the el~mcnts inside of the envelope 
.ire h~1 kecl 111 a hydrogen atmosphere. 
I 11 other words they are broug:hl to 
a reel heal temperature to drive out 
;my impurities that mar be in the 
meta.I itself. The' arc then allowed 
to (·ool i1t an ~tmosphere ol pm·e 
h~·clrogen. As the metals cool, they 
will pick up hydrogen gas. It bas 
hee11 fou11cl that hydrogen gas, of 
ull gases, causes the least amount 
or u'i'crcasetl current in the tt1 be or 
i11 other words, is the least destruc­
t i\·e of all gases. 

Grid c.·LUission will show lhe same 
s~·mptmn as a gassy tube. Actuall~ 
what has happened here is that the 
c·nlhocle m.1 terial luL~ been \'aporized 
nwr lo the grid. As Ll1e grid is heated 
by lhe cathode, it too will begin to 
<'lllil eleclrous causing a cune11t How. 
TIJis current Oow through the g rid 
n•sislor \\ill cause a positive voltage 
lo appe;u· ou lhe grid. This is exactly 
tltc same coudition that happens lo 
the cat11ode. Sec Fig. 2. 

At1 eas\' way to distinguish be­
tween grid emision nod a gassy tube is 
h:· a l o~ change in filament voltage. 
This 10% change in fihtment voltage 
\\ill reduce grid emission approxi­
mately 4 limes, whereas it will 
eausc only n slight change in the 
!!rid current of a tnhe that is gassy. 

•• 
o( V3 to chassis. By following the 
above JescribeJ proceJure the lJrne re­
quired for the rep:iir is shortened. 

rc;;;;;;LAIT - I j 
1;;,-~ 923052 ~-~ 

I 220K ·1 
I I 

I 

VOLUME CONTROL 

Fig. 5-Leaky C7 in couplate 
causes slight audio distortion. 
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WORKBENCH 
[From page 42) 

c.111,e it to .wt as an ioduclh e loa<l 1111 
the ;J.i;b me oscillator. fhis changl''­
tl11 11~dll.1tor frl·queucy and thu~ 
furt·c~ tlu 3.5'> me oscillator to oper­
:ile in phase wilh lhc burst signal 

\ volta~i- check ".t!> taken at th~ 
pl.1te uf \ 107 \ . The plate \'Olta~e 
mca~nr<'tl about -r30 volts instead of 
+ JRO \'ulh. The circuit was examined 
;111J it '~·•s nuted that resistors R7./6 
~7 r..: and R7..J5, 680 ohms were bum ed. 
T he re\ista11<.·e of Rl-16 "as measured 
.w<l f1111nd to be 2K "hill' R745 me~s­
mccl ahoul 2~0 ohms inst(md of 680 
ohms. Il7-l6 autl RI 45 were replaced. 
\\'lien the receiver was now tuml•d 
on, lite color piellll'c w.1s properly s~ 11-
<:l1ro11i~cd. The 6USA wa~ rc;>plncecl .is 
" pn.:<:1111lionary memrnre. 

RCA Color Receiver CTCS (Fig. 3.) 

lho r.1stcr on this receiver had a 
clcflnile \ ellow tint on both color ancl 
1notH>ehfumc reception. This usuall) 
111tl1catcs that the blue is not gettiuf! 
tltrn11gh. \\'it houl the blue, the red 
.111<l green mix to a )ellow. This re­
cci\·er does not utilize demodulal01 
• unpliSt:rs. T he tlemoduJators Y702 
.u1d \ '';"0;3, l2AT7's feed the three 
C'ontrol e;rids (red. green, blue) of 
the picture tube directly. In this re­
lCiwr a ( \\! ~tgual of correct phaJ;e 
b applied to the cathode of the 
- B - \ <lemod11lator. The signal is 
1mwtc<l lbO and applied to lhe 
lalltodc of Un! - B - Y demodulator 
Ii} 111ca11s nf a ccnl:ertapped coil, 
l"i06, wl1icl1 is connected between 
the two c.:alhodes. The CW si~tls 
fm the - G - Y and lhe + G - Y de­
modulators are applied in the same 
lll<tntwr Bcc:ausc of the d irect coupl­
i11g between the plates of the demodu­
l.1torc; nncl the grids of the picture 
lnlie an incrt•ase or decrease in l11c 

ilemoclul.1tur plate voltage causes an 
increase or decrease in the corre­
~po11<li112 pichue tube grids and thus 
111t·n•;i.~cc; or dene:1ses the Red, Green 
or Blue beam currents. Koowine; these 
f.wls. lhe demodulators \'702 and 
\ 10:3 ''ere replaced individually but 
had no effect. The blue background 
<·1111trol was next varied, {Red and 
Green mix to yellow) when the chan-
11el selector was set at n blank chan-
11cl. 

\djusting this control Rll7A had 
'cry little effect. A \'Ollage chec·k was 
then made al t.he plate pin ::16 of V702 
which seemed to be correct at about 
1000. Because ' 'ery little effect was 
uotcd wil11 variation of R117A, n 
rcsislancc check was mode of Lhis po­
tcnliomcler. lt was found to be open 
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Rlf7A~-..y,..,_...., 
V701A 
6AW8 

BAND PASS 1--- ----- ------. 
AMP 

V705 
6C B6 

3. 5t.mc 
DSC 

I 
TO RED GRID-----' 

TO GREEN GRID-------' 

R707 
12K 

e+ 
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G-C K·TIIAN TOOL Specially designed for 
K Tran and l.F. transformers. 6' long. 
screwdriver at each end (fibre and 
metal). 
No. S097.... .. . .. . .U•t $0.IS • - · ~ ---·---· -- ~ 

G-C NYLON HEX WRENCH 
New ahgnmenl tool for Zeni th , Admira l 
and olher TV se ts. s• long, one end 
undercut lo reach bottom slugs. 
No. 8606..... . .. . . . .. .. .U•t S0. 55 

TO BLUE GRID----------- -1 et 

Fig . 2- Partia l schematic of RCA colo r receiver model CTCS 
~===E) 

from the ccnll'r arm to R-. Thts po­
l<•ntiometer "as replact><l "iU1 a m·"' 
ont' and LhC' rec en c>r \\ a' 111 nw<l 011. 

H.td tllis potmtiometer Rll-;',\ 0<·1•11 
opC'n from the c·enter arm to gruuu l 
B+ would have heen applied lo the 
hlut.: !!rid and .i blue picture would 
ltav{' been the r~nll. 

.\ black and \\'hitC' piclurl' wJS 

l111wcl in and Rl 17 A. lite blue b.1d;­
gro11nd co11lrol "a.c; reset for the cor­
rt•Ll wltilC'. ~n·y and hlack. The color 
c:lt.11111d ".ii. tlwn hmed in and ".1~ 
I m111cl to bC' f1111t·tioning properl~ • • 

SHOP HINTS 
I From 7wgl' ll] 

't1re, sprn\ LhC' g rill doth with th~ ~ame 
·olm or in a contrasting color. Thi~ 

ill'l'Orative finish has no effect upon 
t ht' sonnd quality of the grill elnll1. 

Kn1lo11 lllc. 
Norristown P.1 

TWO 5l'°Rr•:..s 
- ,...~= ~".) 

/\ . .. -
~ome hints for repairing di.ti cord~ 

Ill': 
1-, \ vcn hanch fool for strintri11g 

di.t.l cords is a Slllal1 C"rochet ueNlh· 
\\'hen it comes lo getting around ll!~hl 
pl.1c<'~ twd pullic., or when installing 
springs it can't bC' beat. 

~-When the cord slips 
n) Fsc a lhree cornered file or 

msp to rough up the -ih 11r1 
or 

h) P11l c;>lc;>ctridnns Lape armmcl 
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tht \haft lo 111t·rease Ute <li­
amt'lu .llld at the same tune 
!!cl ul'ltt-r c.:o11t.1d. 

:3- If lhc corcl ., a lillle too ~hort or 
\'Oil w,ml a litllt more tension. use an­
othet spring "' il111-.Lr.1l(•d . 

n· L . 
Dem ( r. Colr>. 

CONVENIENCE 
UNLIMITED! 

New 

XCELITE 
Kit 

G-C SLUG RETRIEVER 
Oes1gned for removing lost Standard 
Coil tuner slugs. 12 IOfl8. easy to use 
Hardened s teel hp. 
No. 9096........... . .u.1 $3 .70 

GENERAL CEMENT MFG. CO. 
DH'lll'Clll ol lt .. d /04' Inc.. l ol Artc•tu- rt0ie .. foul. II •DO•' 

ASK YOUR G-C J 0 88ER 
FREE CATALOG ••. s"nd po1lcard today! 

Holds ALL Your Most-Needed Tools 
Yes, wi th the 99 SM Service Master , 
you'll be able to handle 99% of your s""'i"' 
ulls . . quickly, t asily, profitably. This 
convenient, ottTacl1Ye non-scratch roll lclt 
contaiM 2l-yes, twuty-lhroc--ol lht' mast 
popular itoms from th., famous XCEllTE "99 

lino" ot prtclsion-made tools. 

You profus1onal Radio. TV. H1-fi and Elec­
tronies Strviccmon will have your faYorito 

XCUITE Nutdrivtrs, Scrt.,.driYors, De1ach­
able Hondle.s, Pliers, Rca<nurl, Adjustable 
Wrtnch-<111 " filrd" for instant access in t h" 
99 SM Kit lndudtd is the highly-usriul 
99X-IO 6" Snap-In Extension Blad.,. 

If you ha•e ccrtoin specialized service need• 
you con "cu..stom-o:s.se.m.bfe" your own se .. 
lcction of toob from XCEllTE'S "99 Tool 
line". Th"" ynur 99 SM Kit will fit your 
o-.n s-ecrvice jobs to o ' 'T" 

See Your Dealer Today Order YOUR 99 SM Service Master 
Kit to Handle 99% of ALL Your Serv ice Calls! 

XCELITE, INCORPORATI: O 

Dept. R, ORCHARD PARK, N.Y. 
6 Alcina Ave .. Toronlo, Ont. 
In Cono~a-Chartcs W. Pointon, lid 
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I 
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bias botteri ... 
Completely isolated. Recommended by TV I manufacturers. Wire wound control for coll .. 

I 
brotion accuracy. for AGC trouble ihooting,, 
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... w a tc h fo r n ew 

cat a lo g No. 5811 

i t ' s terrific I 

~ ''COMPARE IT 

~~fl~ VITITH MERIT" 
c-••• 

MERIT PLAZA 
HOLLYWOOD, FlORIOA 

TRANSISTOR RADIO SERVICING 
If rom l'"g'' 16] 

i' dl'\ eloped h\' curn·nt llowin!?, 
tltron~h the 2.2K rcsMor. This rc~isto:. 
in se1~ies \\ith llw t>millcr of thc.:> first 
if :unplifier (not shown), reverse 
hiase~ the stage us lhC' detector tran­
,:stor conclncts Tliis circ:uit should be 
d1ec·ked in the !itu111· m.1nner .1s ,m 
nudio amplifier stn~. 

47K 

h rng joh~ l'<p1.llh• ''ell. T o checJ.. the 
opC'ration of lhe ('ir('Uil fir t check it 
as an if amplifier and then as an audio 
amplilkr as 1lcscribed in the churl in 
P\RT l l. 

CONCLUSION 
This discu<;c;ion has not allt>mptecl 

455KC 
IF TRANS 

_ _ _ ,_ - - -.--1~ ... - .. 
I 
I 
I 

IN87 

I 

331( 

• 9v -..__ ________ ..._......,.~_,I,~ 

Fig. 7 - Reflexed a mplifier ci rcuit used in GE Model P71 OA 

I'he more popular form of con­
vl'rler--oscillatnr circuit was shown in 
p ,\lff ll, Fig. 1. The oscill,1tor drcuil 
11w~ a feedback palL from collector to 
emitter frnm a tap on the oscilbtor 
l'Oil. Another l\ pe of osdJl,1tor circuit. 
,, hid1 although less popular is still 
t·ommon. i'> the collector to base feed­
h.1cJ.. circuit shown in Fig. 6. Jn thio; 
.·1rcuit the sigoal freclback lo the base 
b obtained at the low cntl of tJ1l' if 
t ransformt>r (for signal rev<'r~nl). TI1i~ 
.·ircuit can be cLccked and serviced 
min~ the procedures ~i\ en in the clrnrt 
in P\RT TI. 

One circuit which 1s relabvch new 
in tra11shlor radios and ''Web ·is be­
c·omin.,. more Popular because of its 
econo~v is the reflexed if amplifier. 
The circuit is sho,,n in Fi!!. 7. Audio 
,ignals developed at the detector 
crystal are C"ouplet.1 back to the base 
of till' secoud if Lransislor through a 
-t7K rt>sistor. The transistor amplifies if 
and audio energy simultaneously. ~o 
inll'raclion between the lwo signals 
ocC'urs. This is because the if signal is 
developed across Lhe tw1cd inductive 
lo.id of the if b-.rnsformt•r. while the 
audio signal appears across the resis· 
h' e load (volume control) in series 
'' ilh the if transformer The if trans­
former offers practically no reactance 
al .1mlio frequencies, while the if !.ignal 
1s returned to gro1111d h\ a .05 mfd. 
c.1 pacilor lo ground. 

In most cases il can be assumed that 
if Lbe reflexed stage is operntin~ it b 
pctforming both its if and audio •lmpli-

lo tlm:uss all the variations in transistor 
rnclio desi~n used today. Rather it 
h.1~ toucliC'd only upon the circ11its t.ht> 
~C'1Yicinu tPchnician is mosl likch lo 
e11cou11l;r. The variations can. i~ al­
mo~t evN\ case, be service<l 1Lsin2 tlw 
proc:t>durec; described in the chart !n 
PA.HT U. 

Tlw tr,u1sistor radio is onl) the pre­
lude of things to come-nameh· the 
lrnnMsluri.i:cc.l teledsion receh·er. Ap­
proach tr.111sistor r,1dio servicing with 
l'l~t>l'll<'~~ and patience. Nolliiug is 
u:- hard as it first seems- this i!> pLlr· 
tk11Ltrh lrue of tr,msi~lor radio servic·­
i11<r. Those who gain experience now 
wW reap tlrt' pr~fits later. • • 

" You and your big ante nna!" 
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SOLAR RADIO 
[from page 5] 

a rel.\lheh low value Joa<l r<'si,tm 
'' hit'11 .1lso <lonhlcs ,1s the ,-olume con­
lrol for Llw olu.raclio. While the vol­
umt> c·nn trol scoms to have a vcn lcl\,. 
rc·~ista11t·C' as compared to those· used 
in a vac·uu111 tube type radio or am­
plific>r circuit, it docs not Joacl clown 
the prct:C'cli11g ~lage since its resistanl'c 
is ma.it\' lime~ greater than llif' im­
ped.rnce of the secondary winding 11£ 
T.'J. Tlw \'Olume control pro\ ides ,111 • 

other of the unusnal feall1rcs of lJll' 
Sol.1r,\clio. \\'ith the volwne set at 
mmimum. sig11.lls of average ~trength 
will still be rep rod uct>d al an ;lllclihle 
lrv<•L This feah1re h med ii.~ an audthlc 
ahu·m to minirnizr the ba1:;trcl of b.1l­
lc1: clumage due to accidental fail11rc 
to turn the 'iolarndio off when not in 
11s<' for loniz prriocls of time. 

Audio Stages 

T he audio driver :.tage consists of an 
a/ tran islor amplifier- stage ( 2~'3.')) 
~urd an nudio dri\'cr transformer (TI) 
with ce11lf'r·lapped secondnn·. The 
dpsi~n of T4 mC'ets the requirements 
for drivin~ the l.luss n push-pull out­
put stage of the Solnrndio. Just lik(' 
their V<\c1111m tube C'qnivaleut l'irruils. 
~ransistor push-pull circuits requir<' ti 

phase inverting de,;ce to supplv n 
bulmced '>ignal input. SinC'e a puc;h­
pull transistor cirrnit requires a h.11-
ancecl current signal, rather than the 
hal.mccd voltage signal required b_,. 
tlwir 'acuum tube counterpart:. the 
center-tapped secondary windings of 
T-1 cm1 provide a suitable phnse in­
version of current for this purpose. 
Re"istor~ R.:?1 (120) and R20 (4.7K) 
are n voltage divider and provide a 
forward hnse bias of correct value to 
keep each push-pull transistor from 
hdng n}tematelv hinsed ex.cessi\'e)v in 
the reverse cUrection. Since rever;c 
base bi:ls could increase the input 
re ·isla.ncc of the l:Tansistor to a degree 
resulting in distortion of the output 
siJ,?;nal, a smull amount of forward base 
bl.is is neces'iarv lo minimize U1is ehur­
aclC'ril.lic. The· value of both. R21 and 
R20 is c-ritiC'al becau.se not onlv mav 
distortion be introduced when forw::ircl 
base bius is not mfficieut, h11l wilh 
excessive forwt1rd base bias a relative)\ 
bi~h de collector current would flo\, 
and the circuit would no longer op­
erate a:. a Class B amplifier. 

Solar Power Supply 

The power supply for the Snlar::tdio 
presents the really important point jn 
which this instrument differs fro111 
convcnlionnl transistor portable racUos. 
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l'he h>w power re<1111r('me11ts of this 
p.trticnlar radio circ111l ( 15 lo 20 milli­
amperes for normal li\lening) m 1ke 
1t .1 suitable iusln11m·nl to he com· 
bincd "ith tJu• llofim.m !:>olar Ilal­
tc n Pmvc.>r P ack. 

Thl" solar hattc~· pn\\'cr p.wk 11.;c><I 
in the H offman Sol .. radlO consists nf 
two ~ections. One ~ecllon is macle 11 1> 
nf four rcchnrgeablE' cl'lls nncl is co11· 
tainecl inside the Solan1dto c.1h111et 111 

the are11 11onnalh m<'d for lhC' in.stul-
1.tlion of lhe ~· et'll power ~uppl~ 
L·ommon to mo t tr<rn ,islor l \ (W port a­
h le radios. The c;econd section of l lw 
power pack is localed inc;1dt• of tlll' 
Sol:ira<lin hancHe and is th< heart of 
tl11s 1m11.sual power su 1>pl~. This sel'­
cmJ ~cction is the solar powPr COil\ ert­
iug <lPvice and is l'm·.1~('d behi11cl ;l 

dt•ar plastic wi11dO\\ 111 tl1e hamllP •>f 
tlw instmment, ther1.>h\ allowi11~ full 
1•xpns11re of tJ1f' sol.11 ell'\ ice to .111\ 
available light. 

The solar device l'Onsisb of si:deen 
( 16) ~ pe 120C IIolim,111 ilkon oltr 
Cells 0 c01mectecl m series The met.11 
ends of t11e Sol.uadio h;mclle arc util­
ized lo male electrical t·on11ectio11 be­
tween the Silicon Sol"r Ct-lls an<l the 
de power te.rmi11.1h in\icle the SoJ.1r 1-

cUo. The H offman Silicon Solnr Cell is 
essentially n silicon 7H1 junction which 
provides a photo-voltaic or self ~c·uc:-­
ating action. The coils are rectaug11la1 
wafers of material 1 -. 2 cm in siz(>. 
(One cm-equals approxim<itelv !~ 
mch). The active area of c.1ch cell i!> 
I S square cm. An interesting char.1~­
teristic of the type 120C cell is th 11 
while the output rnltage is ec;sc11ti,1ll~ 
constant o,·er large hlri,llions of light 
intcnsil~ and freque11c:y, the current 
;md power churucteristics vary in di­
rect pmporlion lo m1~ change in lig!it 
intensity. For example: Wben exposed 
tu 100-foot candles of sunlight, each 
l\ pe 120C cell is capable of delivt·r­
ing 4.2 milliampere" of <'llrrenl at :39 
\"Oils to a matched load ( l 000-foot 
rnndlcs of light is equ.1) to .1 1000 
ca11dlc power light at a distance of mp 

foot.) When the supply of sunlight 1s 
increased to J 0,000 foot candles. tl1e 
s:lll1C cell is capable of clclrvcring 4.2 
milliamperes al . J \'olts lo th<' s:ernc 
111.1tched load. 

Spectral Sensitivity 

The Silicon Solar Cells h.tve a verv 
broad specl:Tal sensith ily. being mo;t 
'\Cll~itive to light in the infra red por­
tion of the light spcctmm and least 
sensitive to light in the ultra \ iolet 
portion of the light spe<'lntm. This 
C'huracteristic of broad sensitivit> al­
lows Lhe solar cell~ to generate 'elec­
tricitv under almost n.nv variati<Jn of 
clavlight, even under the artificial light 

I I l Wif1lJ1J1.. 33-00 Northam Blvd., D ·Sl 
I - L I. c. 1, N. Y. I 
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5" OSCILLOSCOPE 
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• features DC Amplifiers! 

Incomparable! The world's FINEST protesslon11 
scope value - far outperfonns and outteatures 
scopes of many times Its cosll for Color, Black· 
and·Whlle TV, lab and Industry. 
Flat from DC to 4.5 me. usable to 10 me., featur­
inr DC ampllfers. Vert. Sens.1 25 mv/ln., push. 
pull lhruout. Sweer. freqs.: 10 cps to !OD kc, 
low sweep with ex • condenser. Automatic sync 
limiter and amplifier eliminates sync voltage 
adjustment. On front pa~el: int. mod., saw·tooth 
output, 60 cps, ext. sync. ext. capacitor jacks! 
60 cps variable ph•se sine sweep. Pre-set TV 
Y&H sweep positions. Edge-lit plexlrla.ss fil ter 
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G·C RADIO-TV 
SERVICE CEMENT 

H11h &ride U"menl fOf 
m1t..111tc IP•lrt rtQain 1M 

•lhr Mr•cn fut-cu,1ll.t 
•11WtJfoaf perntUll'lt 

Ho. 341-2 2 ez. . l.nt S0.15 

G·C DE-O X-ID 
CltlH IM 0110,_U 
o.1idahon on TV. rldlO. oltter 
MtdronlC ClrCU'I CCll'llkll. 
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G-C TV CORONA 
DOPE 
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•n hittl •oOatt ciru11ll 1n 
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GENERAL CEMENT MFG . CO . 
o.~11100 uf Tatro• lrl(., l o1 Antefn Ftodloro, lll1noU 

ASK YOUR G-C JOBBER 
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41 MC 34Q/R 50R· 690 

260 R 34U 41MC 71Q. 
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2tMC 35R 5tQ 2t MC 
2701· 360· 5tR· 33R· 

4t MC 21MC 41MC q1 MC 
28U 36R 520 740 
28R· 380 536t - 74U 

4tMC 38R 4t MC 170 

Mt•lmum order $5.00. Mm:bandisa thlopd within 
2• h1ura t f receipt of 1rdn. 1s•. lltPotlt rt:-
4ulred •llh IN"ller. F 0 .8. Brooklyn. 

-f EDERA TED TElEVISION 
MART, INCORPORATED 

5t3 Ro1on Ave.. Oopl s. BrHlllY• 25, N. y . 
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from an incandescent lamp. 
Tt is not nccessarv for the cells lo 

be e'1)<>~ecl to direct· sunlight although 
direct sunlight produces most efficit:'nt 
operation Reflected sunlight or out­
door daylight on n hnzy or cloud~ cLi\ 
i~ usu:i!Jv sufficient to activate the 
Silicon S~lar Cells to the point neces­
sary to operate the Solaradio without 
discharge of the rechargeable cell' 
iuside tJ1e cabinet. This combination 
of characteristics o} the Silicon Sol 1r 
C ell:. mal..e them ~n ideal de\'ic-e for 
.memhly into a battery charging dc­
\'icc. which is one of their functions 
in the Solamclio. 

The life of the Ho[man Silicon Sol.tr 
Cells appears to be almost unlimited in 
nonnal use. Thev will operate und•' r 
severe conditions of humidity and harn 
Lin excellent temperature range of 
+ l 75 degrees C. to -65 degrees C. 
( t I 00 degrees C. equals + 212 d e­
wees Fahrenheit. ) Barring phHica.I 
damage, thev mav be expected to 011~­
h~t the useful file of most of lhe i11-
-;trnments in which they will be in­
r·orporatecl. 

Rechargeable Cells 

The four recharge;.1ble 1.25 volt cells 
111.,i<lc the SolaradTo cabinet prO\.iclC' a 
)>t,mdby source of power for use when 
t111 light, or insufficient light, falls upon 
the s11rface of the solar cells in thC' 
Solaradio hnndle. Since this section 
of the Sol.1r Batten· Power Pack is in 
par.t.llc1 wilh the Silicon Solar Cells, 
it is possible for the Solnrndio to op­
t>rate on eitlwr. or hoth, sections of Liu 
l:>olar Batten Power Pack without am 
manual S\\ itching. The four rcch,1rgi.:­
.1ble cells are connected in ~eries to 
proddc a 5 volt power supply to Lhe 
tr.uisi:.tor C.'hassis of the Solaracliu. 
E~Lch t·ell h.1s a uominal voltage of J .25 
volts and '' capacity of ..t.'5 ampere 
hours at n 5 hour rnte ( .09 ampC'n•q. 
The average current rCC}IJirement-; of 
the Sobradio are about 15 to 20 milh­
,unpere.~ with normal signal and vol-
11me. It 1s apparent that sufficient re­
~erve power is alwavs uvailablc for 
loni; petirnh of operation without sol.tr 
power. Howc>vcr, the characteristics ol 
the Hoffman Silicon Sobr Cdls m 
lont·h that an almost constant trid;lt> 
<"11.u·ge exisls whenever Lbe Soluradio 
i-. expo~cd to the bright da~ light. 

The recha~cable feature is auto111·1-
t1c at all hmes, whether lLc Solamcl10 
h turned on or off. The sol.1r ceU~ nn I 
rechargeabll' cells are counectcd 111 

parallel across the Solaradio PO\\ er 
lt>rminals. A silicon diode (SC9, Fi~. 
2 } is utilized as an automatic swHt'h 
to prevent discharge of the storage 
batteries through the solar cells when 
t11e solar cells are inactive. • • 
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BUSS FUSES lielp you avoid 
adjust1nents and call-backs. 

Faulty fuses can cause trouble 
for you and your customers by 
failing to protect. - or by blowing 
needlessly .. . but, wit.h B USS fuses 
you can be sure of dependable pro­
tection under all service conditions. 

Every BUSS fuse you sell or in­
stall is tested in a sensitive elec­
tronic device. Any fuse not correctly 
calibrated, properly construct.ed and 
right in all physical d imensions is 
automatically rejected. 

That's why BUSS fuses prO\ide 
maximwn protection against dam­
age due to electr ical faults. Users 
are safeguarded against uru1eces­
sary repair biUs, - and your 
reputation for qualit.y and service 
is prolected. 

Equally important., BUSS fuses 
eliminate needless blows that irri­
tate users and require adjustments 
or call-backs on the par t of sales 
and service organizations. 

P rotect yourself against faulty 
fuses causin g trouble by relying on 
B USS fuses. To meet service needs. 
Lhcre is a complete line of BUSS 
fuses available. 

For more information on the com­
plete line of B USS and F USETRON 
Small Dimension Fuses and Fuse­
holdcrs ... Write for bullet.in SFB. 
B ussmann M fg. Division McGraw­
Edison Co. U niversity at J efferson, 
SL Louis 7, M o. 

BUSS fuses are made to protect - not to blow, needlessly 
4ilf ffl;frl:, ~~~ER!."F :u~~Pl.~: 

HOM E. F'ARM. COMMER• 
Ct4~ £1...CCYRONIC., AUTO­
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4th Annual NTSW 
March 24-29. 1958! 

"Nationn.I Television 
Servicemen's Week"­
"showmg" for the 4th 

consecutive year in national 
.magazines such as Life and TV 

Guide, television and radio 
commercials, nation-wide 

publicity .. _ local newspaper 
advertising and special attention­

getting displays and promotion 
kits-gives you the "star" billing. 

Attention Getters! Traffic Stoppers! 
Business Builders! 

A dazzling •·cast" or NTSW stickers. 
sLreamers. cards, displays. p1·emiums, 

mailers. broadsides, signs of 
all kinds- all available lb.rough your 

RCA TUBE DISTRIBUTOR. 
See him 11ow! 

See lhe ··RCA MYSTERY· 
SHOPPER CONTEST" ad 
appearing in other trade 
magazines this month. You 
can \\1n one of 192 big 
awards. Every service-dealer 
who enters receives a 
gift. just for entering. Contact 
your RCA tube dislnlJutor 
for full details; 

Never before in the history of the TV 
service-industry has there been such a 
tremendous "cast" of featured "players" 
to back up a "star" performer-you, the 
independent TV service-dealer_ 

Yes, RCA is putting you in the spoUight 
to help you • gain greater public 
recognition than ever before • build 
customer good- will • promote 
your skill and experience 
• merchandise your sales and 
service business. 

Take a bow! You're the 
"star"! Contact your RCA 
TUBE DISTRIBUTOR 
1101.0 for full details! 


