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I the best color TV picture 
the growth of color TV means an even greater demand for 
CDR Rotors for pin -point accuracy of antenna direction. 

2 a better picture on more stations 
CDR Rotors add to the pleasure of TV viewing because 
they line up the antenna perfectly with the transmitted 
TV signal giving a BETTER picture ... and making it 
possible to bring in MORE stations. 

t4J 

3 tested and proven dependable 
thousands and thousands of CDR Rotors have proven 
their dependability over years of unfailing performance 
in installations everywhere in the nation. Quality 
and engineering you know you can count on. 

4 pre -sold to your customers 
the greatest coverage and concentration of full minute 
spot announcements on leading TV stations is 

working for YOU ... pre -selling your customers. 

5 the complete line 
a model for every need... for every application. CDR Rotors 
make it possible for you to give your customer exactly 
what is needed ... the right CDR Rotor for the right job. 

SOUTH PLAINFIELD. N J ¡jam CLEVELAND 13, OHIO 



ELECTRONICALLY TESTED BUSS FUSES 
can help safeguard you against troubles and complaints 

With BUSS fuses, dependable elec- 

trical protection is not left to chance. 
Every BUSS fuse is tested in a sensi- 

tive electronic device that automati- 
cally rejects any fuse not correctly 
calibrated, properly constructed and 
right in all physical dimensions. 

As a result, when you sell or install 
BUSS fuses you are sure the fuses will 

operate properly under all service con- 

ditions. You avoid `kicks' or com- 

plaints from customers about faulty 

fuses failing to protect or causing 
needless shutdowns. 

By their unfailing dependability, 
BUSS fuses can help you safeguard 
your reputation for quality and service. 

BUSS fuses have ready customer 
acceptance 

The universal acceptance of BUSS 

fuses is based on the millions upon 
millions of BUSS fuses used in homes 

on farms and in industry over the past 

43 years. This means sales are easier 
to make because BUSS quality is 

never questioned. 

For more information on BUSS and 
FUSETRON Small Dimension fuses 

and fuseholders ... Write for bulletin 
SFB. Bussmann Mfg. Division Mc- 

Graw -Edison Co., University at Jef- 
ferson, St. Louis 7, Mo. 

USETRO 

BUSS fuses are made to protect-not to blow, needlessly w=:= 7,:: 

1257 BUSS 

MAKERS OF A COMPLETE 
LINE OF FUSES FOR 
HOME, FARM, CO1.11.1ER 
CI#L, ELECTRONIC. MUTO. 
MOTIVE ANC INDUSTRIAL 
USE. 
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Introduction To Transistor 
IL 5AkimiLl weimeWY 

In this installment, some of the processes used in the man- 

ufacture of transistors are discussed, along with the 

effect these processes have on transistor characteristics. 

IN a broad sense transistors can be 
classified, from the point of view 

of construction, as point contact or 
junction types. In a point contact tran- 
sistor the emitter and collector leads 
are sharpened to fine points and 
mounted in contact with the surface 
of a p -type or n -type semi -conductor 
wafer as shown in Fig. IA. In a junc- 
tion transistor the emitter, base and 
;collector are arranged in sandwich 
fashion. Fig. IB illustrates one type 
of junction transistor. 

The great majority of transistors 
used today are of the junction type. 
This is because they are easier to man- 
ufacture and result in a product capa- 
ble of being mass-produced with more 
consistent characteristics. Although 
point contact transistors were the first 
to be investigated and produced, their 
operation is not as well understood, 
and they are not as predictable as junc- 
tion types. However, their operation in- 
volves many interesting principles re- 
lating to semiconductors which will be 
discussed subsequently. Point contact 
transistors are presently used in very 

EMITTER 
LEAD 

(A) 

COLLECTOR 
LEAD 

BASE LEAD 

(B) 

J 
EMITTER COLLECTOR 

LEAD LEAD 
BASE 
LEAD 

Fig. 1-Point contact and junc- 
tion transistor construction. 

limited applications. In this section we 
will first discuss junction transistors 
and then the point contact types. 

Classification of 
Junction Transistors 

Junction transistors in general con- 
sist of a large family of transistors 
which can further be classified as fol- 
lows: 

1. Alloy junction 
2. Grown junction 
3. Diffused base 
Another type of transistor is the 

surface barrier type which has junction 
transistor characteristics, and which will 
be discussed later. 

Transistors may be further classified 
in accordance with the following ap- 
plications: 

1. Audio 
2. Power 
3. RF 

Manufacture of Alloy 
Junction Transistor 

As a first step in the study of the 
alloy junction transistor we refer to 
the crystal pulling process described in 
the previous section where a single - 
crystal seed of an intrinsic semiconduc- 
tor material is dipped into an n -type 
or p -type melt of germanium or silicon 
and slowly rotated, at the same time 
that it is withdrawn from the melt. 
The result is a cigar -shaped piece of 
n -type or p -type semiconductor depend- 
ing on the type of doping used. 

This cigar -shaped object is now 
sliced with a diamond saw into a large 
number of discs in the manner shown 
in Fig. 2A. Each disc is about 1 to 2 

mils thick. The discs obtained in this 
fashion are then sawed vertically and 

horizontally in the manner shown in 
Fig. 2B. The result of this "dicing" is 
a large number of small wafers. In a 
typical product each measures approxi- 
mately 10 mils square. Many thousands 
of these wafers may be obtained from a 

single grown crystal 
The wafers obtained in the process 

just outlined are then mounted in a 
jig which contains a number of recep- 
tacles arranged in the manner shown in 
Fig. 3. In the manufacture of p -n -p 
alloy junction transistors these recep- 
tacles generally contain pellets of in- 
dium and n -type germanium. Of 
course any other p -type metal may be 
used. These pellets are positioned above 
and below each wafer, whereupon the 
jig is placed in an oven for heat treat- 
ment at about 530 deg. C. 

Since indium melts at a lower tem- 
perature than does germanium, the in- 
dium pellets melt while the germanium 
remains in the solid state. The liquid 
indium then slowly diffuses into the n - 
type germanium. Careful control of 
temperature and time permits sufficient 
diffusion of the indium into the ger- 
manium to convert the n -type to p -type 

AXIS 

(A) 

(B) 

Fig. 2-"Dicing" is accomplished 
by slicing the crystal as shown. 
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WAFER 

INDIUM 
PELLET 

- CUP 

Fig. 3-Jig holding the transis- 

tor material prior to heating. 

germanium in the areas near the in- 

dium pellets. These p -type areas are in- 

dicated by the shaded portions shown 
in Fig. 4. The unit is then "quenched" 
or cooled resulting in a p -n -p alloy 
junction transistor. This type of tran- 
sistor may also be referred to as a 

"fused junction" or a "diffused junc- 
tion" transistor. 

It will be seen that this type of con- 

struction lends itself to the production 
of transistors with extremely thin base 
sections. A thin base, you will recall, 
is desirable for good high frequency re- 

sponse and for a high "alpha." As pre- 
viously pointed out, however, the tem- 
perature and time must be accurately 
controlled. Too little diffusion will re- 
sult in too small an acceptor concentra- 
tion in both emitter and collector, and 
too wide a base region. Too much 
diffusion will cause the emitter and 
collector regions to merge, and thus 
short circuit through the base. This 
alloy layer is referred to as a "junc- 
tion." 

In the complete assembly leads are 
attached to the emitter, collector, and 
base. These leads are either fused or 
soldered to the different sections of 
the transistor. 

Notice in Fig. 4 that the collector 
area is somewhat larger than the emit- 
ter area. This construction is resorted 
to in order to assure collection of most 
of the carriers coming from the emit- 
ter. Carrier diffusion in general, takes 
place along a radial rather than a di- 
rect path, so that the larger the col- 
lector area the greater will be the 
number of emitter carriers going into 
the collector. Alloy junction transistors 

L 

BASE( -EAD COLLWECTORESR EMJI_ER 

ARROWS 
INDICATE 

HEAT 
TRANSFER 

INSULATED BUSHING 

'MOUNTING STUD 

BASE 

COLLECTOR 

may be made for handling small or 

large signals. 

Power Transistors 

When used in computer switching 
or audio output stages, considerable 
power may be delivered and dissipated 
by the transistor. Unless this power is 

properly taken care of, the developed 
heat may injure the transistor. 

To properly dissipate this heat the 

large signal transistor is built some- 

what differently from its small signal 
prototype. Fig. 5 illustrates the cross- 

section of a typical power transistor. 
Notice that the transistor itself is an 

alloy junction type. The collector and 
emitter areas, in this transistor, are 

larger than in the small signal device, 

this being necessitated by the larger 
current being handled. Heat developed 
in the collector is transferred by con- 

duction from the collector to a metal 
body, through a thin insulating mica 
washer into a heat sink. The construc- 
tion is such that the latter is generally 
mounted on the receiver chassis. Where 
additional heat transfer efficiency is re- 

quired the metal case which enclosed 
the transistor may be fluted as illus- 
trated in Fig. 2 of the previous install- 
ment. (See page 6 November issue 
"Electronic Servicing"). 

High Frequency Considerations 

It was previously pointed out that 
high frequency transistor operation may 
be improved by: 

1. Reducing collector -to -base, and 
emitter -to -base capacitance. 

2. Using low resistivity base mate- 
rial. 

3. Keeping the base width as thin 
as possible. 

Alloy junction transistors made in 

the manner just described, produce 
conditions in which the surfaces be- 

tween the junctions are not smooth be- 

cause of the very nature of the fusion 
process whereby one metal is alloyed 
into another. This is indicated in Fig. 
6. Here we show, in an exaggerated 

HEADER 

(METAL TO 

GLASS 
TERMINAL, 

SEAL) 

NEAT SINK (CHASSIS)' 

Fig. 5-Cross section diagram 
of a typical power transistor 
of the alloy junction type. 

Note the larger emitter and 
collector areas and the heat 
sink which are necessary to 

accommodate large currents. 

INDIUM 

P TYPE 
GERMANIUN 
(COLLECTOR) 

P TYPE 
GERMANIUM 
(EMITTER) 

INDIUM 

-u o;u! wnipuI }o uoisnwa-q 6 j 
type germanium forms transistor. 

manner how the process of fusion re- 

sults in an irregular boundary between 
the alloyed metals. This results in dif- 

ferent distances "W" at various points 
between the emitter and -collector. This 
variation in base width affects fre- 
quency response. The effect becomes 
noticeable at high frequencies. 

If the frequency of the incoming 
signal is high enough, that is if the 
wavelength is short enough, there may 
be considerable differences in transit 
time of signal carriers across the three 
paths W1, W2 and W3. In fact, the 
phase displacement produced by these 
time differences may be high enough to 

result in a reversal of signal phase along 
one path compared to that along an- 
other path. The resulting cancellation, 
due to out of phase components pro- 
duces an attenuation of the total signal 
being transferred from emitter to col- 

lector. It is evident that if we can pro- 

duce a transistor with a smooth planar 
surface along its junction, better high 
frequency operation will result. Such 

a transistor is the grown junction type 
now to be described. 

Grown Junction Transistor 

In the crystal pulling described in 

the previous section it will be recalled 

[Continued on page 44] 

BASE REGION (ENLARGED FOR 

PURPOSE OF 
ILLUSTRATION) 

WI 

INDIUM 

EMITTER COLLECTOR 
N TYPE 

GERMANIUM 

Fig. 6-Uneven junction surfaces 

result in poor high frequency 
response. 
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another first 
for 

RAYTHEON 

ELECTRONIC 
TECHNICIANS 

AIL 
Now eligible for 

ROUP Uft INSURANOR 
from n 

SPONSORING BONDED PROGRAM DISTRIBUTORS 

at no added cost 
Registered Bonded Dealers who by preference use 

Raytheon Receiving Tubes are now eligible for valu- 
able life insurance coverage through their sponsoring 
distributors. It is obtainable without the necessity of 
a physical examination. 

This Group Life Insurance Plan for Raytheon 
Bonded Electronic Technicians is underwritten by 
one of America's leading insurance companies for the 
exclusive use of sponsoring distributors of the 
Bonded Dealer Program. 

Any Sponsoring Bonded Distributor who meets the 
necessary requirements for setting up a Group Life 

Insurance Plan for Bonded Dealers may help them 
obtain this, important protection. 

Check with your Raytheon Sponsoring Distributor 
and see if he has available to you this automatic way 
to gain personal security for you and your family. If 
you're not already a Raytheon Bonded Dealer, here's 
another wonderful reason why you should call your 
distributor and see if you can qualify. Being a 
Raytheon Bonded Dealer makes you stand out from 
the crowd. And using finest quality Raytheon Receiv- 
ing Tubes for replacement work makes you the 
fair-haired boy with your customers, too. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

NEWTON 58, MASS. CHICAGO, ILL. ATLANIA 6, GA. LOS ANGELES 7, CALIF. 
55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave. 

Raytheon makes Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 
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Test Equipment 
SIMPSON MODEL 

260 SERIES III 

THE Simpson Volt ohm milliam- 
meter Model 260 series III is an 

all-purpose measuring instrument. It 
may be used for measuring ac and dc 
volts, resistance, direct currents, decibels 
and audio output voltages. 

The unit is housed in a sturdy black 
bakelite case with moulded, reinforced 
walls and corners. The handle, at- 
tached to the sides of the case, may 
be used to support the meter in a 

sloping position on the bench top. 

DC Voltage Ranges 

Voltage ranges from 0-250 micro- 
volts up to 0-5000 volts are available in 
eight steps. The upper limit of 5000 
volts may be extended to 25 or 50 kv 
by the use of 'special probes available 
from the Simpson Electric Co. Note 
that there are two dc positions on the 
function switch marked plus dc atld 
minus dc. The two switch positions 
permit reversal of the test lead polarity 
without removing them from the cir- 
cuit. 

The dc ranges all have a sensitivity 
of 20,000 ohms per volt and an ac- 

curacy of plus or minus 3%. 

AC Voltage Ranges 

The ac ranges of the meter have a 

sensitivity of 5000 ohms per volt and 
they are divided into six ranges cover- 
ing from 0-2.5 volts up to 0-5000 volts. 
The frequency response is essentially 
flat from 20 to 50,000 cycles per second. 

In addition to the conventional ac 
ranges, the instrument provides an out- 
put meter connection for measurements 
where both ac and dc voltages are 
mixed. This jack places a blocking con- 
denser in series with the measured ac. 
The blocking condenser reduces the 
frequency response of the meter in the 
output position only. 

The same ac ranges are calibrated 
in decibels based on zero db being 
equal to 1 milliwatt across a 600 ohm 
line. 

All the ac ranges are accurate to 

within plus or minus 5%. 

Direct Current 

The direct current ranges measure 
from 50 microamperes to 10 amperes 
divided into 6 scales. The polarity re- 
versing action of the function switch 
operates for the current ranges as well 
as the voltage ranges. The accuracy 
of the current ranges is plus or minus 
3r:. 

Resistance Ranges 

Three resistance ranges are provided 
with a maximum range of 20 megohms 
on the R x 10,000 scale. The three 
ranges are: 
R x 1 12 ohm center 
R x 100 1200 ohm center 
R x 10,000 120,000 ohm center 
Five 1 % volt batteries are needed to 
operate the ohmmeter section. One 
size D cell is used to operate the R x 1 

and R x 100 scales. Four additional 
size Z cells are needed for the R x 

10,000 scale. 

Maintenance 

A most frequent maintenance prob- 
lem encountered in any volt -ohm -meter 
is replacement of the ohmmeter bat- 
teries. The five batteries are made ac- 
cessible by removing the four screws 
on the bottom of the case and slipping 
the unit out. The batteries snap into 
place and the polarities are marked on 
the mounting board. 

Almost all of the components used 
in the meter are mounted on a printed 
circuit board, thus simplifying con- 
struction. To facilitate trouble shoot- 
ing, the part number of each resistor 
is printed on the board, enabling you 
to locate each component without going 
through the difficult task of circuit 
tracing. 

MOTOROLA TU546 

PORTABLE TEST SET 

SIMPLICITY of use is featured by a 
new, multi -purpose portable test 

set just announced by Motorolae A 
transistorized electronic ac voltmeter 
and a full view, 4", meter have been 
incorporated in the new test set. It 
is designed to facilitate the aligning 
and testing of all Motorola mobile and 
base station transmitters and receivers. 

By combining the functions of a 
number of instruments into one com- 
pact set, this new test set greatly re- 
duces the time and equipment required 
to service two-way radio units on the 
bench or in the field. Its various uses 
include those of a voltmeter, milliam- 
meter, rf power output indicator, rela- 
tive field strength meter, signal gen- 
erator and crystal checker. In addition, 
it contains a built-in pm speaker for 
audio reception. The unit is very easy 
to use. Simply connect the test set to 
the radio set with the metering cable 
that is supplied and set the selector 
switch for the desired test reading. 

Maximum reliability and minimum 
battery drain are assured by the use 
of long -life, trouble -free transistors. A 

transistorized audio frequency electron - 
[Continued on page 43] 

ELECTRONIC SERVICING DECEMBER, 1957 7 



Electrical Fine 

Tuning By George 
Kravitz 

THE Westinghouse "Deluxe" Series 
of television receivers for 1958 

feature a new electronic circuit-Elec- 
trical Fine Tuning (EFT). Westing- 
house EFT provides this important ad- 
vantage: The fine tuning control may 
be remotely located and wire con- 
nected to the receiver. The user of a 
Westinghouse Model H-985 Remote 
Control Unit may adjust the fine tun- 
ing control from the easy chair across 
the room. A conventional fine tuning 
control could not be used in this man- 
ner because of the capacity in the 
connecting lead. The fine tuning con- 
trol, mounted on the receiver front 
panel, is also wire connected to the 
tuner. This arrangement eliminates the 
need for mechanical coupling to the 
tuner which is mounted at the rear of 
the chassis. 

Fine Tuning Principles 

To understand EFT, consider first 
the principle of the conventional and 
more familiar form of fine tuning. 

The usual type of fine tuning ar- 
rangement consists of a small variable 
capacitor connected across the oscil- 
lator tank coil. This variable capacitor 
serves as a vernier adjustment to tune 
for best picture detail. When the ca- 
pacity of the variable capacitor is made 
to change slightly, the oscillator fre- 
quency is changed slightly. Usually, 
the capacitor is mechanically adjust- 
able, but it need not be. A fixed ca- 
pacitor may be used in series with a 

Ci 

Fig. 1-Basic circuit demonstrat- 
ing electrical fine tuning. 

-variable resistor, R1, as shown in Fig. 
1. (Electrical Fine Tuning equiva- 
lent circuit.) 

If the resistance of R1 is changed, 
the effective capacity of Cl is changed. 
To understand why this is so, con- 
sider the resistor as being shorted 
(with the sliding arm at the top of 
the resistor). The full capacity will be 

across the oscillator tank coil, causing 
the oscillator to be tuned to a lower 
frequency. As the slider is moved down, 
inserting progressively more resistance 
in series with Cl, the effective capacity 
is progressively reduced and oscillator 
frequency increases. Finally, if the re- 

sistance is made very high (practically 
an open circuit), the capacitor will 
have no effect on the oscillator fre- 
quency. Thus, frequency increases as 
series resistance increases. 

Crystal Diode as 
Variable Resistance 

Although a variable resistor is 

shown in Fig. 1, a crystal diode may 
be substituted, as shown in the simpli- 
fied circuit, Fig. 2. The crystal diode 
may be made to act as a variable re- 
sistance by causing the crystal diode 
current to vary. If more current flows 
through the crystal, it acts as a low 
resistance. If less current flows through 
the crystal, it acts as a higher re- 
sistance. Current through the crystal 
is made to vary by changing the re- 

sistance of R2 which represents a re- 
mote variable resistor. The crystal di- 
ode acts as a higher resistance (draws 
less current) as R2 is made higher. As 
R2 is made smaller, it loads the crystal, 
causing it to act as a lower resistance. 

Principles of Operation 

Referring to Fig. 2, the following 
questions may arise: What is the source 
of crystal diode operating voltage? Why 
does the variable load, R2, cause 
crystal current to vary? 

Positive crystal diode anode voltage 
is provided by the positive alternations 
(half -circles) of oscillator rf voltage. 
When oscillator voltage is applied, the 
crystal diode draws current when its 
anode is positive with respect to its 
cathode. This voltage is applied through 
C2. Condenser C2 charges to the po- 
larity shown in Fig. 2. Assume that 
no discharge path exists for C2. Under 
this condition, C2 will hold a fixed 
negative charge on the crystal diode 
anode. When C2 becomes fully charged, 
the crystal diode is cut off. Why? Be- 
cause no current will flow through the 
diode until the voltage on its anode 
becomes more positive with respect to 
its cathode. This will not happen if 
C2 cannot discharge. Condenser C2 
receives a full charge and holds it. 
The applied oscillator voltage will 
equal this value, but will not exceed 
it. When a leak -off path is provided by 
R2, C2 discharges through R2 between 
alternations of applied oscillator volt- 
age. Hence, the anode side of C2 be- 
comes less negative. The more C2 dis- 
charges between alternations, the less 
cut-off voltage exists across the crystal 
diode and the longer the period of 
current flow through the crystal diode 
when positive alternations are applied. 

In summary, a short time constant, 
which would be provided by a low re- 
sistance of R2, causes a rapid capacitor 
C2 discharge. Under this condition, 
applied oscillator voltage exceeds C2 
charge (cut-off) voltage for a longer 

[Continued on page 46] 

0 
RF 

C2 CHOKE 

«(----7113151 

ióOSC, CRYSTAL 
COIL DIODE 

4. 

R2 

Fig. 2-Diode in this circuit acts as 
variable capacitor. 
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TRY TELCO'S NEW GOLDEN INVADER, 

the powerful antenna for VHF fringe areas 

and UHF primary areas. Extensive tests 
prove its uni -plane design can pull in sta- 

tions from as far as 200 miles away. Ghosts 
and co -channel interference are eliminated. 
The GOLDEN INVADER, for color or 

black -and -white TV, comes pre -assembled 
with the new Snap -Lock construction that 
makes it easier to handle, easier to install. 
Available in single bay (illustrated), two - 
bay or four -bay models. 

VALUABLE BONUS FOR YOU! 
Enclosed with each TELCO GOLDEN INVADER is a spe- 

cial Golden Bonus Certificate. Look for these Certificates 

... save them. They're valuable to you! 

G-C-TELCO 

CONICALS 

SUPER SHARP DIRECTIVITY 

BEAUTIFUL GOLD ANODIZING 

NEW SNAP -LOCK DESIGN 

RECEPTION UP TO 200 
MILES AWAY 

No. A-8121 Single Bay List $29.95 
A-8122 Two -Bay 59.95 

UNCONDITIONAL GUARANTY... 
A Telco Exclusive! TELCO guarantees the GOLDEN 
INVADER and all Telco Antennas to be free from defects 
in materials and workmanship. This guarantee on the 
Golden Invader is for three years. All other antennas 
are guaranteed for one year. 

Division of G -C -Textron Inc. Los Angeles 18, Cal. Rockford, Ill., U.S.A. 

THE COMPLETE LINE OF TELCO POWER PACKED ANTENNAS 
ANTENNA KITS 

YAGIS INLINES BOW TIES INDOORS 



Auto Radios For 

1951-Chevrolet 
by Andrew Doppel 

TRANSISTORS, printed circuits and 
improved tuners all contribute to 

more compact, better performing auto 
radios offered for the 1957 Chevrolet. 
Four different models are offered for 
custom installation. Single and dual 
units, each with separate 6" x 9" elip- 
tical PM speakers, compromise the ra- 
dio group and all models interchange 
with all types of Chevrolet cars. Delco, 
a division of General Motors is the 
supplier. 

Structural Features 

The standard model, part #98757B 
is a single unit, five tube plus rectifier 
set. The custom deluxe model, part 
#987575 is also a single unit, five tubes 
plus 1 transistor. The custom deluxe 
#987693 is a two unit set with six 
tubes plus rectifier. The custom deluxe 
#987577, an electronic tuning set, has 
a circuit identical to the #987693 except 
for the addition of a 12AU7 with a 
circuit to trigger the automatic tuning 
feature. 

The single unit sets and the tuner 
section of the two unit sets mount di- 
rectly in the center of the instrument 
panel above the glove box. The power 

POWER 
SPRING 

a 
LINKAGE 

TO 
RACK --WORM 

UNIT 

Fig. 
used 

RACK -WORM 
UNIT 

GOVERNOR 
GEAR 

TRAIN 

I 
1-Mechanical assembly 

in the wonder bar tuner. 

Servicing procedures, installation 

and removal notes, and struc- 

tural features for these receivers. 

audio section of the two unit jobs 
mount on the right hand side of the 
instrument panel. The speaker, on all 
models mounts directly above the tuner 
section, below a grille on the top of 
the instrument panel. Manual or power 
antennas are available and mount on 
the front or rear fenders. Auxiliary 
rear seat speakers are optional. Five 
mechanical push buttons are standard 
on all models. 

Removal Procedures (All Models) 

1. With a short phillip's screw driver, 
remove the eight screws holding the 
glove box to the instrument panel, (do 
not remove screws 'holding the glove 
box door latch), push box forward, 
down and out. 

lAcAS IPART 
TREADLE SOLENOID 

ENERGIZED 

iNGER SAR 

TREADLE 
SGLENDID 

- R_ iN_ *- 

2-Solenoids for power spring 
and operating treadle. 

2. Remove the front panel control 
knobs and plates. (Knobs are push 
on type). 

3. With 5/8" deep socket remove 
the two front panel mounting nuts. 

4. Disconnect the antenna and speak- 
er wires. If it is a two unit set, also 
disconnect the green wire and the three 
prong connecting plug. Remove the 
"A" plug connection. 

5. With a 7/16" wrench remove the 
nut on the right hand side, holding 
the set to the mounting bracket, sup- 
porting the unit to prevent falling and 
bring forward, down and out. 

Fig. 

6. If it is a two unit set, remove 
the two bolts holding the audio power 
pack with a 7/16" wrench and remove 
unit. 

Speaker Removal 

1. Remove the fou: nuts holding the 

RATCHET AND PAWL 

GEAR TRAIN ROUSING 
LN'vA:yEG 

:2iSENGAGEG 

Fig. 3-The gear train makes up 
a compact unit. Note that the 

unit incorporates a governor. 

speaker grille to instrument panel, and 
then remove the grille. 

2. With a small screw driver, remove 
the four threaded bolts holding the 
speaker instrument panel and remove 
speaker. 

Installation Notes 

Conventional suppression is used 
throughout and no other precautions 
are necessary. 

The antenna trimmer adjustment is 
located on the right hand side of the 
rear of the tuner unit. Adjust the trim- 
mer for maximum volume with set 
installed. Turn volume on full and 
tune to a weak station between 600 
and 1000 kc before adjusting. 

To adjust push buttons it is neces- 
sary to: 

1. Pull button to left and out. 
2. Tune in selected station manu- 

ally. 
3. Push button all the way in. 

10 ELECTRONIC SERVICING DECEMBER, 1957 



TR£A;ì£t 
iEYER 

Fig. 4-Treadle switch and opera- 
tional components. 

Service Notes 

The wonder bar tuner series F2 (see 
Fig. 1) for 1957 is entirely new, so 

some explanation as to its operation, 
testing and trouble shooting is essential. 

Two solenoids are used (see Fig. 2). 
One is the power solenoid for cocking 
the power spring and the other is for 
the operation of the treadle. This moves 
the tuning cores in and out of the coils. 

The gear train has been redesigned to 

a more compact unit which also in- 
corporates a governor (see Fig. 3). Sep- 

arate power and treadle switches are 
used for better control and adjustment 
(see Fig. 4 & 5). 

In bench testing a wonder bar set 

with the F2 tuner, it is important that 
a constant 12 volt supply be maintained 
for proper operation of the two sol- 

enoids. If a battery eliminator is em- 
ployed a setting of 16 volts should be 
used to insure a constant 12 volts 
while the solenoids are operating. 

If a bind is evident in the tuner it 
must be determined whether the bind 
exists in the rack worm assembly or 
the treadle core bar assembly. To de- 
termine this depress a push button far 
enough to disengage the clutch and 
with power on press the wonder bar. 
The rack and worm unit will now 
operate independently of the treadle, 
and if no bind exists, will operate 
smoothly. 

With power off and a push button 
slightly depressed, test the operation of 
the treadle for bind. 

[Continued on page 36] 

Wwta SF++.n 

Fig. 5-Separate power switch 
used for better control. 

(A series of service hints 
gleaned from the notebooks 
of Mallory design and 
application engineers) 

Some replacement capacitors may be physically 
larger, or slightly more costly, than the original 
capacitors used in a piece of equipment. Still it 
may be preferable to use these replacement 
capacitors which are not "exact", rather than 
obsolete the equipment because "exact replace- 
ments" are not available. 
For example, one or more sections of a multiple 
unit can be left unconnected, if not needed, 
without affecting or impairing the capacity or 
useful life of the remainder of the units. 
A separate tubular capacitor can be paralleled 
with any section of a multiple capacitor to 
create a capacity section not available in stock 
multiple units. The lowest voltage rating of the 
paralleled sections must not be exceeded! 
Regardless of the circuit-you can count on 
Mallory capacitors to do any service job-right. 
See your Mallory Distributor, today, and lay in 
a working replacement stock. 

R R. MALLORY 8 CO. Inc. 

MALLORY 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 

Capacitors Controls Vibrators Resistors Switches Rectifiers 

Paw -SR Supplies Filters Mercury and Zinc-Corbon Batteries 
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THE ANSWERMAN 

Mr. Answerman: 
I have been asked to repair a West- 

inghouse V2311 TV chassis in which 
the vertical sweep is a little small. I 

would like to increase the height but 
don't know exactly which components 
should best be changed and by how 
much, so as to bring about additional 
height with proper linearity. Tubes and 
voltages have been checked and seem 
about normal. Would you have any 
suggestions? 

M. O. 
Miami, Fla. 

As you probably realize, it is quite 
possible to have a normally operating 
set with small height when the line 
voltage is low as is sometimes found 
in small towns. A change of the fol- 
lowing components will permit greater 
grid drive and greater vertical pulse 
amplification in the vertical output 
stage. By replacing the following com- 
ponents, shown in Fig. 1, the range 
of the adjustable height will be in- 
creased and the vertical linearity will 
remain normal. Increase the condenser 
C403 from .02 uf to .047 uf. Reduce 
condenser C405 from .1 uf to .033 u f . 
The positive voltage coupled to the 
charging condenser is then increased 
by reducing resistor R415 in series 
with the height control from 4.7 to 
2.2 megohms. Additional amplifica- 
tions can be acheved in the vertical 
output stage by removing the bias gen - 

1/2 6CN7 
VERT. DISCHARGE 

C403 

HEIGHT 
CONTROL 

5Meq 

R415 12W6 

C405 3 

VERT LIN 

Fig. 1-Partial schematic of the 
Westinghouse vertical circuit. 

R414 

erated by the cathode resistor, R414. 
Place a jumper across this resistor to 
effectively remove it from the circuit. 

Dear Sir: 
I have a receiver that presents a very 

snowy picture but with normal sound. 
If I adjust the agc control to correct 
for the snow condition, the picture 
becomes overdriven and distorted with 
pulling to one side. As far as I can 
see, the voltages are normal. The agc 
control action appears to be quite ab- 
normal in that the picture goes im- 
mediately from a snowy to an over- 
driven condition with no middle set- 
ting possible. One aspect of the trouble 
is that when the receiver is turned on 
the picture is normal for about three 
or four seconds before it becomes 
snowy. The receiver uses an RCA 
KCS -97 chassis. Where can I look for 
the trouble? 

J. L. A. 
Brooklyn, N.Y. 

Frequently, a service problem oc- 

curs in an agc system that is quite 
difficult to resolve. Waveforms are 
often helpful in service work but, in 
these cases, only prove what is already 
known-that the system is not func- 
tioning properly. A quick check might 
be to measure the agc voltage to the 
tuner and if stages from the points 
shown in Fig. 2. Again, this test also 
only shows that something is wrong. 

I st PI% I -F AMP 

D 

-0182 
47 56K 33K 

Ordinarily, with an rf signal being 
received, as the agc control is adjusted 
an increasing negative voltage should 
be developed at the plate of the agc 
tube and applied to the different points 
to be controlled. More than likely, it 
will be found that the circuit does not 
produce an increasing negative voltage 
as the control is adjusted or produces 
too large a negative voltage. 

The negative voltage developed in a 
agc stage is the result of the applied 
video signal, the dc potentials, and the 
pulse from the horizontal deflection 
system. The last two voltages can be 
easily measured. The applied video 
signal in the keyed agc system is more 
difficult to check since it is a result 
of the control achieved by the agc sys- 

tem. 
One of the quickest methods of serv- 

icing this type of problem is to employ 
a bias box as a substitute for the agc 
voltage. The bias box can be adjusted 
so that the potential developed by the 
agc system is over -ridden by the bias 
box potentials and a proper bias is 

established. This will verify that the if 
circuitry and video amplifier system 
is capable of functioning properly 
when a proper agc bias is applied. It is 
then a matter of examining further, 
the agc system to determine the de- 
fective component, since it has been 
established that the other circuitry is 

capable of functioning properly when 
[Continued on page 36] 
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Fig. 2 -Schematic of the agc stage, distribution network and 
delay circuit in the RCA KCS 97, which caused snow or distortion. 
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For Profit and Customer Service Without Problems! 

POWER -POINT is the unique, 
easily installed, miniaturized unit 
containing BOTH a fresh ceramic 
cartridge and jeweled playing tips. 
You sell POWER -POINTS for LESS 

than the cost of a separate car- 
tridge or two comparable phono 
needles alone! Most models $3.95 
list. Only 3/4" long and less than 
1/2" in diameter, they're in color - 
coded nylon cases, blister -packed 
in plastic to keep them clean, fac- 
tory -fresh, easy to handle. 

YOU install the mount. Once 
that's done, the CUSTOMER can 
remove and replace units in a 
matter of seconds. You get the 
replacement business but none of 
the grief. You stock just three 
types of mounts and seven types 
of POWER -POINT units to service 
virtually all modern phonos. You 
save on inventory costs, conserve 
shelf space, take no risk of obso- 
lescence. 

Long Life, Smooth 
Operating Mechanism 

POWER -POINT 
"Slip -In" 

Replacement 

Ceramic 
Element 

No 

Set -Down 
Error 

Precision Miniature 
Construction 

Clear View of 
Playing Tip 

Positive 
Easy -Action Lever 

Minimum Resonance, 
Distortion and 
"Needle Talk" 

Ingenious "Slip -In" 
Replacement Assures 

Indexed Alignment 

THE MARKET IS BIG: OVER TWO MILLION 
NEW PHONOGRAPHS USE POWER -POINTS AS 
ORIGINAL EQUIPMENT! THE PROFITS ARE 
BIG-AND E -V HELPS YOU SELL WITH THESE 
MERCHANDISING AIDS. 

Fact -crammed folder tells the full POWER - 
POINT story. Ask for Bulletin No. -223. 
Colorful, compelling envelope stuffer for 
mailing. Bulletin No. -225. Write Dept. ET19. 

Typical POWER -POINT and Turnover 
Mount 
POWER -POINT 
Cose-Nylon 
Element-Ceramic 
Tip Material-Superior Synthetic 
Sapphire or Natural Diamond 
Tracking Force -5 to 8 grams 
Net Weight -300 milligrams 
Terminals-Berylium Copper, Self- 
cleaning Type 
Load -1 meg. 100 mmfd 
Compliance -1 z 10-6 cm/dyne 
Average Output Voltage at 1000 cps 
Test Record RCA 12-5-49V.85 Volt Col, 
10004M 1.75 Volt 
PT1 Mount 
Material-Steel and Nylon 
Finish-Cadmium Plate 
Connector Size-.050" 

Plastic -sealed blister -packed Power - 
Points are always in perfect condition. 
Package gives model identification, 
color -coding and instructions. 

These are the 
color -coded 
POWER -POINT 
units, 
actual size 

RED 
Model 51-1, 
two 1 -mil 

sapphire tips, 
$3.95 list. 

GREEN 
Model 52-2, 
two 2 -mil 

sapphire tips, 
$3.95 list. 

BLACK 
Model 53-3, 
two 3 -mil 

sapphire tips, 
$3.95 list. 

1, 

BLUE 
Model 56, 
one I -mil, 
one 3 -mil 

sapphire tip, 
$3.95 list. 

ORANGE WHITE PINK 
Model 56DS, Model 76S, Model 76DS, 

one 1 -mil one 1 -mil, one 1-mll 
diamond, one 3 -mil diamond, 
one 3 -mil sapphire tip, one 3 -mil 

sapphire tip, $4.25 list. sapphire tip, 
$16.50 list. $16.50 list. 

CALL YOUR 
E -V DISTRIBUTOR 
TODAY I gkerrofer, ELECTRO -VOICE, INC. Buchanan, Michigan 

Export: 13 East 40th Street, New York 16, 
U.S.A. Cables: ARIAS 
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3i Wows 
fo?srvie ailc from WeGcvr 

Webcor recognizes the importance of providing a 
national network of service agencies to facilitate prompt 
handling of the parts and service requirements of Webcor 
fonografs, tape recorders, and diskchangers for 
service dealers. 

For the last several years,Webcor has been establishing a 
nation-wide network of authorized service agencies. We 
are proud now to list these agencies on the following page 
for your convenience. These agencies have been appointed 
to furnish service dealers with technical know-how, 
service literature, and service parts. 

So, please contact the Webcor franchised service agency 
nearest you whenever you need their assistance. 

This new policy of locating a source of supply for Webcor 
parts in or near your home city is designed to speed up 
delivery, simplify your inventorying, and assure better 
service to your customers on a more profitable 
basis for you. 

We are sure that as a result of this new program, you will 
be more than satisfied with the promptness and ease 
with which your needs can be fulfilled. 

WEBCOR, INC., 
Service Department 
912 West North Ave., Chicago 22, III. 
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WEBCOR AUTHORIZED SERVICE AGENCIES 
ALABAMA 

BIRMINGHAM 
Allied TV Service 
Triple "A" Service, Inc. 

9158 4th Avenue S 
MONTGOMERY 

Hanna Radio Goldthwaite St. 

ARIZONA 
PHOENIX 

Black & Ryan Distributors 
630 West Washington Street 

ARKANSAS 
FORT SMITH 

Wise Radio & TV Supply, Inc. 
1001 Towson Avenue 

Muse's Melody Shop 311 Main St. 
NORTH LITTLE ROCK 

Stanley Sound Service 
915 West 23rd St. 

TEXARKANA 
Lavender Radio & TV Supply 

520 E. 4th St. 

CALIFORNIA 
BAKERSFIELD 

Radio-TV Service Company ..712 Lake 
BELLFLOWER 

Whitmore Television Service 
17816 Bellflower Boulevard 

BERKELEY 
Dale Sanford Television Serv. 

1405 Grove 
COLTON 

Central Service Company. .709 Colton 
FRESNO 

Steinhauer's TV and Radio Service 
729 0 Street 

GLENDALE 
Glendale Service Company 

210 West Broadway 
INGLEWOOD 

Coates Radio & Electric 
659 South LaBrea Avenue 

LANCASTER 
Dale W. Roe....45127 Sierra Highway 

LONG BEACH 
Fredericks TV Center 3905 East 7th St. 

LOS ANGELES 
H. R. Chapman Service Co. 

509 West Vernon Avenue 
United Sound & Television Co. 

5036 Venice St. 
PALO ALTO 

Palo Alto Radio & Television 
440 Kipling Street 

PASADENA 
Boulevard TV Company 

328 South Rosenead 
POMONA 

Authorized TV Service Co...930 E. Holt 
RIVERSIDE 

Associated Television Service 
2810 Eighth Street 

SACRAMENTO 
Radio -Tel Service Company 

4812 Folsom Boulevard 
SALI NAS 

Santa Lucia TV Service .12501 N. Main 
SAN DIEGO 

Modern TV Service...3410-30th Street 
SAN FRA NCI SCO 

Palo Alto Radio & Television 
1015 Silver Avenue 

SAN JOSE 
Ash Radio & TV Service 

97 East San Salvador Street 
SANTA ANA 

"Whitey's" Electronic Service 
304 West 3rd 

STOCKTON 
Emergency Television Service 

332 North California Street 
VAN NUYS 

Smith & Larsen Radio & 
Television Service 

5751 Van Nuys Boulevard 
VENTURA 

Pacific Radio & Television 
3028 Telegraph Road 

COLORADO 
DENVER 

Universal Radio -Television Co. 
2000 Lawrence Street 

PUEBLO 
Bill Cook's Television & 
Radio Service Co.. ..218 West 7th St. 

CONNECTICUT 
BRIDGEPORT 

Ralph's Radio Specialists...227 Lenox 
GLENBROOK 

Glenbrook Radio & TV Co. 
495 Gleobrook Road 

HARTFORD 
Hartford Element Main St. 

NEW BRITAIN 
United Appliance Distributors.98 John 

NEW HAVEN 
American Dist. Corp. 76 Franklin St. 

DELAWARE 
WILMINGTON 

Radio Electric Service Co..3rd & Tetnall 

FLORIDA 
DAYTONA BEACH 

Poole Radio & TV Service 136 Bay 
FORT LAUDERDALE 

Poling Radio & Television 
1609 East Sunrise Blvd. 

JACKSONVILLE 
Manufacturers Serv. Co. 

555 Osceola St. 
LA KELA ND 

Television Laboratories, Inc. 
2171/4 New Auburndale Highway 

MIAMI 
Southern Authorized Factory Service 

1352 N.W. 27th Avenue 
MIAMI BEACH 

Miami Beach Service Co. 
1229 Lincoln Road 

ORLANDO 
Photo Sound of Orlando.1020 No. Mill 

PENSACOLA 
Davidson Radio & TV Co. 

2525 North Peloton Street 

FLORIDA (Cont.) 
ST. PETERSBURG 

Dealers Service & Supply Company 
1035 Lafayette Street 

TALLAHASSEE 
Thurow Distributors. 213 E. Tennessee 

TAMPA 
Southern Photo & News.608 Lafayette 

WEST PALM BEACH 
Pete's TV 2015 South Dixie 

GEORGIA 
ALBANY 

Duncan and Morrison. .900 Oglethorpe 
ATLANTA 

Hopkins Equipment Co. 
418 West Peachtree Street 

AUGUSTA 
Dover's Radio & TV Service 

1857 Central Avenue 
COLLEGE PARK 

The RalBo Doctor. .114 No. Main St. 
COLUMBUS 

Dersy's Radio Service..314-13th Street 
MACON 

Adams-Feigan Hardware Co. 
42 Walnut Street 

SAVANNAH 
Kontor Radio & T.V. Service.2114 Water 

HAWAII 
HONOLULU 

Honolulu Electrical Products, Co., Ltd. 
930 Clayton Street 

IDAHO 
POCATELLO 

Tale-Tek.... ..,.353 E. Center Street 

ILLINOIS 
CHICAGO 

Lincoln Radio & T.V. Corp. 
1201 W. Washington Blvd. 

WEBCOR Service Hdgtrs. 
912 W. North Avenue 

DANVILLE 
Belcher TV Service Co. 

2809 North Vermillion SI. 
GALESBURG 

Foster's Service.47 South Cherry Street 
KA N KA KEE 

Bob's Radio & T.V 286 So. East Ave. 
MOLI NE 

23rd Avenue T.V 3100 -23rd Ave. 
PEORIA 

United Radio Service 
101-103 Seventh Avenue 

QUINCY 
Waverite Radio Service Co. 

334 North 12th Street 
ROCKFORD 

Mosley TV Service 3011 Auburn 
SPRINGFIELD 

Beatty Bros. Electronics 
115 W. Allen St. 

INDIANA 
EVA NSVI_LE 

George C. Mettle Companyl 
17 S.E. First Street 

FORT WAYNE 
Moore's T.V. Service..231 So. Harrison 

HAMMOND 
Electronic Television Service 

2245 - 169th Street 
INDIANAPOLIS 

Jan Eden Recording & Sound Inc. 
621 Ft. Wayne Avenue 

Radio Distributing Company 
1013 North Capitol Avenue 

SOUTH BEND 
Radio Clinic 729 So. Michigan 

IOWA 
CEDAR RAPIDS 

Ace Electronics....1024 First St., S.W. 
DAVENPORT 

Supreme TV Service...1618 W. 3rd St. 
DES MOINES 

TraViss Television and Radio 
1606 Locust 

SIOUX CITY 
Bob's Radio & TV Sv....703 W. 8th St. 

KANSAS 
DODGE CITY 

Interstate Electronic Supply Corp. 
402 Military 

HAYES 
Interstate Electronic Supply Corp. 

122 West Ninth 
HUTCHINSON 

Interstate Electronic Supply Corp. 
325 West 4th 

KANSAS CITY 
Thomason Radio and Electronic Service 

2810 West 53rd Street 
WICHITA 

Booker's Television...5403 E. Kellogg 

KENTUCKY 
LEXINGTON 

Webb Radio Service.712 No. Limestone 
LOUISVILLE 

Magnetic Tape Recorder Co. 
6371 South Preston Street 

LOUISIANA 
NEW ORLEANS 

Southern Radio Supply. .1900 Tulane 
SHREVEPORT 

Shipp Radio Service...415 Lake Street 

MAINE 
PORTLAND 

H. D. Bornage & Company.92 Exchange 

MARYLAND 
BALTIMORE 

Jos. M. Zamoiski 110 S. Paca St. 
CUMBERLAND 

Humbertsno s Strand TV Service 
29 South Centre Street 

FREDERICK 
Hankeÿ s Radio Service 404 Elm 

HAGERSTOWN 
Stouffer Radio Service.201 So. Potomac 

MASSACHUSETTS 
BOSTON 

DeMambro Radio Supply Co. 
1095 Commonwealth Avenue 

SPRINGFIELD 
Springfield Audio & Electronics, Inc. 

664 Worthington Street 
WORCESTER 

DeMambro Radio Supply Co. 
220 Summer Street 

MICHIGAN 
DETROIT 

Allied Music Sales Company 
7600 Intervale 

FLINT 
Flint Radio & Television. 106 First Ave. 

GRAND RAPIDS 
Reid Television Service 

444 Michigan N.E. 

KALAMAZOO 
Kui per & Wart'ield Electronic Service Co. 

2242 Portage Street 
LANSING 

Wolverine Service Company 
4000 South Cedar Street 

MUSKEGON 
Reid Television Service I638 Terrace 

PONTIAC 
Blake Radio-Television.3149 W. Huron 

MINNESOTA 
DULUTH 

Hawley -Collins Co...2814 W. Third Ct. 
Lew Bonn Company...228 E. Superior 

MINNEAPOLIS 
Lew Bonn Company 1211 LaSalle 

ST. PAUL 
Dealer's TV Service....137 W. 7th St. 

MISSISSIPPI 
JACKSON 

May & Jackson 125 South Lamar 

MISSOURI 
ST. LOUIS 

Fridley Brothers, Inc..6510 Page Blvd. 
SP RI NGFI EL 

lack's Radio & TV Service 
618 Kimbrough 

NEBRASKA 
LINCOLN 

Harlan -Weis! Sv. Inc. 
1025 N. 35th SL 

OMAHA 
Tele -Radio Technicians.. .4605 Dodge 

NEVADA 
RENO 

Emporium Electronics..214 No. Sierra 

NEW HAMPSHIRE 
MANCHESTER 

DeMambro Radio Supply Co. 
1308 Elm Street 

NEW JERSEY 
ATLANTIC CITY 

Radio Electric Service Co. 
452 North Albany Avenue 

CAMDEN 
Radio Electric Service Co. .513 Cooper 

HACKENSACK 
Greater New Jersey TV Service 

210 Essen Street 
LINDEN 

A.C.S. Television.. 1111 E. Elizabeth 
MA NASQUA N 

Brad Radio 77 Main Street 
NEWARK 

All State Distributors 457 Chancellor 
Michael's Radio Service. .60 Williams 

NIXON 
A.C.A. Television 156 Plainfield 

PATERSON 
R. H. Sonnenberg TV Experts 

178 East 33rd Street 
TRENTON 

Trenton Television Parts & Service 
Co., Inc 1849 Brunswick Avenue 

NEW MEXICO 
ALBUQUERQUE 

Art's Shop 112 - 14th Street 

NEW YORK 
ALBANY 

Lake Electronic Co. .1650 Central Ave. 
BI NGHAMTON 

Ross' Radio Service 34 Chenango 
BRONX 

Universal Sound & Phono Serv. 
1916 Cross Bronx Expressway 

BROOKLYN 
Audio Visual Equipment Co. 

2516 Avenue "U" 
BUFFALO 

Erie Audio Sery Co...151 Genessee St. 
Johnson Radio & Television 

1530 Main Street at Ferry St. 
Radio Equipment Corporation 

147 Genesee Street 
EL MI RA 

Chemung Service Company 
403 E. Third St. 

FOREST HILLS 
Circuit Laboratories 

110-68 Queens Blvd. 
MI DDLETOW N 

S & L Electronics....17-21 Cottage St. 
NEW YORK 

Sigma Electric Co....11 E. 16th Street 
NIAGARA FALLS 

Val's Radio & T.V. 
2728 Woodlawn Ave. 

ROCHESTER 
Rochester Radio Supply Co. 

600 E. Main St. 
SYRACUSE 

United Radio 711 So. Slate Street 
UTICA 

Jewell's Radio Service...1137 Linwood 
WEST HEMPSTEAD 

Audotronic, Inc 499 Hempstead Ave. 

NORTH CAROLINA 
ASHVILLE 

Frack Radio Supply Go - 
38 -40 Biltmore Avenue 

NORTH CAROLINA (Cont.) 
CHARLOTTE 

Radio T.V. & Appliance Co. 
1300 East 4th Street 

DURHAM 
United Radio Service...121 Orange St. 

FAYETTEVILLE 
Jones Radio & T.V. Service. 116 Old St. 

GOLDSBORO 
Hughes Radio Laboratory 

1009 North William Street 
RALEIGH 

Nelson's, Inc 517 Hillsboro Road 
WILMINGTON 

R & E Radio T.V. Service 
1415 S. 5th Avenue 

WINSTON-SALEM 
Andrew's Appliance Service 

803 North Liberty Street 

NORTH DAKOTA 
BISMARCK 

Bristol Distributing Company 
Palmer TV & Radio... 423 Third Street 

FARGO 
Bristol Distributing Company 

1345 Main Avenue 
GRAND FORKS 

Bristol Distributing Company 
MINOT 

Radio Clinic....201 First Avenue, S.E. 

OHIO 
AKRON 

Midtown Radio & Television 
Service, Inc. 

11 North Summit Street 
CANTON 

Television Maintenance Co. 
3017 Cleveland Avenue, N.W. 

CINCINNATI 
Factory T.V. Service.. ..25 E. Court SL 

CLEVELAND 
Associated TV & Radio Service 

3101 Berea Road 
COLUMBUS 

Ace Radio & T.V. Service 
214 East Gay Street 

Thompson & Hamilton, Inc. 
211 North 4th Street 

DAYTON 
Guarantee Radio and TV 

12 South Williams Street 
TOLEDO 

Allied Music Sales Company 
2940 Monroe Street 

YOUNGSTOWN 
Appliance Wholesalers.1197 Wick Ave. 

OKLAHOMA 
OKLAHOMA CITY 

W. S. Cox Radio and Sound 
Ill N.W. Ninth Street 

TULSA 
Audio Electronics, Inc.. 216 E. 10th St. 

OREGON 
MEDFORD 

Medford 19 Fir Street 
PORTLAND 

Bressie Electric..909 S.W. 5th Avenue 

PENNSYLVANIA 
ALIQUIPPA 

Lou's Fonogral Sv. Co. 
345 Franklin St. 

ALLENTOWN 
Ray Electronics Co. ..141 North 6th St. 

ALTOONA 
General Electronics. 508 Crescent Road 

CHESTER 
La Gamba Bros 406 E. 9th St. 

EASTON 
Howard's TV Service...809 Wilbur St. 

ERIE 
Warren Radio Company.... 1313 Peach 

HARRISBURG 
K. & D. Service Company 

126 South Second Street 
LANCASTER 

K & D Service Company 
332 North Queen Street 

LEBANON 
George D. Barbey Company 

821 Quentin Road 
NEW CASTLE 

McGrath Radio & TV 267 Mills Way 
PHILADELPHIA 

Audio Service Co....131 North 10th St. 
Lee Service, Inc. 

N.E. Corner 40th & Walnut Street 
Merit TV Sv 6640 Ogontz Ave. 
Radio Electric Service.112 N. 7th Street 
Seattle TV & Radio 4672 Griscom St. 

PITTSBURGH 
Dealer's Radio Service...508 Chestnut 
E. & M. TV Service 3625 Butler 

READING 
George D. Barbey Co. 157 Penn St. 

SCRANTON 
Greene Radio Service 405 Gibson 

STRAFFORD 
Boyd Radio Service 

710 Lancaster Pike 
WILKES -BARRE 

Rad -Art Radio Service..13 Carey Ave. 
WILLOW GROVE 

Louis J. Smith Service Center 
359 North York Rd. 

YORK 
Robert N. Tate 802 So. Duke St. 

SOUTH CAROLINA 
CHARLESTON 

Holst Radio Service Co. 
428 Meeting Street 

COLUMBIA 
Colonial Radio & TV Shop 

- 3207 Colonial Drive 
FLORENCE 

Tommy Ayers Radio Service 
116 South Coit Street 

GREENVILLE 
Carolina Camera Repair 

500 Rutherford St. 

SOUTH DAKOTA 
WATERTOWN 

Jensiú s Radio & TV Service 
II South Broadway 

TENNESSEE 
CHATTANOOGA 

Northside Radio & Appliance Service 
313 North Market Street 

KNOXVILLE 
Chemcity Radio & Electric Co. 

2211 Dutch Valley Rd. 
MEMPHIS 

Denton Radio & T.V. Service 
3515 Southern Avenue 

NASHVILLE 
Eddie's Radio & TV Co. 

265 Hermitage Ave. 

TEXAS 
ABILENE 

Howard Television Service..1511 Pine 
AMARILLO 

R & R Electronics Company 
707 South Adams 

AUSTIN 
Friendly Radio & Television 

119 Congress 
BROWNSVILLE 

Blackburn's.. 747 East Elizabeth Street 
CORPUS CHRISTI 

Harken Company.. 3001 Leopard Street 
DALLAS 

Bradley Radio-TV Service 
912-914 North Peak Street 

EL PASO 
The Telectronix Company) 

108 West Paisano Drive 
FORT WORTH 

The Cearley Company 
517 Pennsylvania 

HOUSTON 
H&H Television, Inc .3307 Chenevert 
Miller Audio Co. 4811 Gulf Freeway 

LUBBOCK 
Radio Lab.... .....1501 Avenue Q 

NAVASTA 
A -Z Television Service 

1209 South La Salle Street 
PORT ARTHUR 

Carl's TV Co 1816 Seventh St. 
SAN ANTONIO 

Spangler Radio & TV 
322 Marquette Dr. 

VICTORIA 
Sam Niel TV Service...204 So. Moody 

WACO 
Radio Center Television..1813 Speighl 

WICHITA FALLS 
Perry & Bob 1104 Grace 

UTAH 
SALT LAKE CITY 

Electronic Service & Supply 
115 E. Broadway 

VERMONT 
RUTLAND 

Vermont Television Service Co. 
28 Allen Street 

VIRGINIA 
HARRISONBURG 

Chew Brothers..242 East Water Street 
NORFOLK 

Bradshaw's T.V.-Radio Service 
810 W. 25th Street 

RICHMOND 
Lakeside Radio Service 

5101 Lakeside Avenue 
ROANOKE 

Wagner Electric Company 
2902 Williamson Road, N.W. 

STAUNTON 
Southern Electric Corp. 

818 Greenville Avenue 

WASHINGTON 
CLARKTON 

Orin s Radio Service 724 Sixth St. 
SEATTLE 

Seattle Radio Sup ply. Inc. 
2117 Second Avenue 

SPOKANE 
Mu -Sonic Services 

208 Symons Building 
TACOMA 

Ajax Electric Company 
747 Faucett Avenue 

WASHINGTON, D. C. 
Emerson Radio of Washington 

1522 - 14th Street, N.W. 
National Radio & T.V. Co. 

6902 Fourth Street, N.W. 

WEST VIRGINIA 
BECKLEY 

Haddad's TV & Furniture Co... 112 Main 
CHARLESTON 

Pierce and Sodaro 
325 West Washington Street 

HUNTINGTON 
Cunningham Television Co. 

3437 Piedmont Road 
PARKERSBURG 

General Electronics Distributors 
512 Seventh Street 

WHEELING 
General Electronics Dist.. .735 Main 

WISCONSIN 
APPLETON 

Tri -City T.V. Service, Inc. 
605 North Superior Street 

EAU CLAIRE 
Luarken's Inc. 315 North Barstow Ave. 

GREEN BAY 
Video-Electronics..1514 No. Irwin Ave. 

KENOSHA 
Clear Vue T.V. Specialists 

6821- 14th Avenue 
LACROSSE 

Numsen TV & Appliance Service 
1804 Jackson Street 

MADISON 
Chic Young TV Engineering Service 

2503 University Avenue 
MILWAUKEE 

Mr. TV.:... .5407 West Center Street 
OSHKOSH 

Ra -Tel Service, Inc...394 Ceape Street 
SHEBOYGAN, 

Van's Radio & T.V., Inc. 
1511 South 12th Street 

WAUSAW 
Day's Hardware & TV Service 

1910 - 6th Street 
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ACTUAL 
SIZE 

(and a whole lot more) 

with this new mike! 
Selective Recording, (editing sound as you 

record), is easy with American's new TRC model. 
Push-button control at the mike can be locked "on" 
whenever wanted. You'd expect to pay much more 
for SR' and other superb engineering features that 
let you take full advantage of your tape recorder range 
-wide frequency response, omnidirectional pickup, 
faithful audio reproduction. Note the sleek styling in 
polished chromeplate. Weighs a mere 9 oz. 

Choose from three types: Dynamic -80-8500 c.p.s., 
low or high impedance, Ceramic -80-7500 c.p.s., high 
impedance, Crystal -80-9500 c.p.s., high impedance. 

Use three ways-as a hand mike, table mike (stand 
included), or wear as a lavalier for p.a. use. You get 
a lot of microphone at low cost in American's TRC 
... complete specifications on request. 

Choose the mike with 51N Lists from 511.50 to $ 17.85 

Mûpìcne 
A DEPARTMENT OF ELGIN NATIONAL WATCH COMPANY 
Iss .LUrr CITY aouL[VARD. CLGIN. ILLINOIS 

TRADE 

FLASHES 

Hoffman Radio Division, Hoffman 
Electronics Corporation, has reduced 
the price of its Solaradio, a solar - 
powered alkransistorized portable ra- 
dio. The Solaradio, which was intro- 
duced earlier this year, contains silicon 
solar cells, manufactured by the Hoff- 
man Semiconductor Division, Evans- 
ton, Ill. These cells convert the energy 
from the sun or from an incandescent 
light into electrical energy to power the 
radio. Rechargeable batteries inside the 
radio store the power for use at night, 
thus providing for virtually endless 
life. 

A Four -Point Clinic Program which 
will provide the latest service informa- 
tion on transistors, tape recorders, high 
fidelity, and color television for the 
benefit of RCA Victor Distributor, 
dealer and independent servicemen, 
was announced by the RCA Service 
Company. The two-day clinics, to be 
held in scores of major cities through- 
out the nation, include slide projector 
lectures by the company's Commercial 
Service Field Representatives, and dem- 
onstrations and workshop sessions con- 
ducted by either the field representa- 
tives or individual Distributor Service 
Managers. Each serviceman attending 
the clinic receives a special service 
booklet covering each of the four con- 
sumer products demonstrated. 

Setchell-Carlson, announced its new 
1958 line of Unit-ized Television Re- 
ceivers. The new line is composed of 
17", 21", and 24" TV Receivers. All 
receivers feature straight ac operation 
with full size power transformers and 
new ultra -efficient Silicon Rectifiers, 
new extra -sensitive Cascode Tuners 
(continuous all -channel uhf -vhf tuners 
available for all series), new short -depth 
90° aluminized self -focusing picture 
tubes, "Filter -Ray" removable safety 
glass, and the exclusive Unit-ized 
Chassis design, which consists of a 
Master Chassis on which functional 
"plug-in" units are mounted. Each unit 

[Continued on page 44] 
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GUIDE 

AUTIRcH\i ic- E 
TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YOU! 

Courses for experienced service 
technicians provide latest repair 
information -enable you to do the 
job faster and more efficiently. 

Quick, accurate circuit diagnosis and repair to factory 

specifications boosts your profits. That's why so many quali- 

fied auto technicians attend these Guide training courses 

at no cost other than transportation and living expenses. 

The Guide Lamp diploma, awarded only to those who 

successfully complete the course, is proof that you're 

equipped to give more and better service to more 

people-and that means business. 

If you're an auto radio service dealer, come yourself, or 

send your technicians. There's one of 30 GM Training 

Centers near you. Apply though your local United 

Motors Service Division Distribjtor or write 

GUIDE LAMP DIVISION GENERAL MO1ORS CORP. ANDERSON, INDIANA 

Jumbo -size operational panel of Guide's Autronic- 
Eye Circuit puts all parts out front for better, more 
efficient instruction. 
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Check Your 

Oscilloscope 

Performance 
by Robert G. Middleton 

International Director-Radio 
Part 3 Electronic Television Schools 

This concluding installment deals with 
the square wave technique in the 
analysis of oscilloscope performance 

711111III 

IN addition to the tests which have 
been described, the technician should 

check the transient response of his 
scope. The transient response concerns 
the ability of the scope amplifier to re- 
produce complex waveforms without 
introducing distortion in the form of 
ringing and overshoot. 

Square Wave Testing 

Square -wave signals are customarily 
used for checks of transient response. 
A typical good square -wave display is 

shown in Fig. 1. Before making square - 
wave tests, the following facts should 
he determined: 

1. What is the rise time of the 
output from the square -wave 
generator? 

Fig. 1-Good frequency, phase 
and transient response. 

2. Is the output from the square - 
wave generator free from tilt 
at low frequencies? 

3. Does the output from the gen - 

erator have square corners at 
high frequencies? 

These are important considerations, 
because it is obvious that the accuracy 
of tests can be no better than the ac- 
curacy of the square -wave generator 
which is used. 

If your scope has a bandwidth of 4 

or 5 mc, the rise time of the generator 
must be 0.05 microsecond, or less, to 
obtain a useful test. On the other hand, 
it is undesirable to use a generator hav- 
ing extremely fast rise time, because 
the scope will "look bad" although it 

TOP OF SQUARE WAVE 

VOLTAGE INTERVAL 
10% TO 90% OF FULL 

VALUE 
-t - - 

IRISE TIME IN MICROSECONDS 
TIME 

Fig 2-Graphical representation 
of the meaning of rise time. 

may be quite adequate for service 
work. 

The meaning of "rise time" is illus- 
trated in Fig. 2. The fraction of a mi- 
crosecond required by the leading edge 
to travel from 10% to 90% of the total 
rise is termed the rise time of the 
square wave. Of course, a scope must 
have a fast triggered sweep if you wish 
to measure rise time. However, it is not 
necessary to measure rise time in the 
shop, because the ratings of generator 

manufacturers are quite reliable in this 
regard. 

The rise time of common television 
receiver waveforms, such as shown in 
Fig. 3, are relatively slow. They are in 

Fig. 3-Most TV signal and pulse 
waveforms have a rise time 
more than .08 microseconds. 

the order of 0.08 microsecond, there- 
fore a scope which reproduces a 0.05 
microsecond square wave satisfactorily 
is quite adequate. 

Forms and Causes of Square -Wave 
Distortion 

Ringing and overshoot, illustrated in 
Fig. 4, is termed transient distortion. 
The damped sine wave which is super- 
imposed on the reproduced square 
wave is a spurious component. If a 
scope displays substantial transient dis- 
tortion on a square -wave test, it is un- 
suitable, of course, for troubleshooting 
circuits which develop complex wave- 
forms. 
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Fig. 4-Ringing produced by in- 
adequate transient response. 

When transient distortion is encoun- 
tred in a scope amplifier, it is usually 
caused by insufficient bandwidth, often 
accompanied by a rising frequency re- 

sponse-i.e., a frequency response 
which provides more output at high 
frequencies than at low frequencies. 

Transient distortion can also occur 
in a scope amplifier if a peaking coil 
is under -damped, and causes a rise at 

some point in the high -frequency re- 

gion of the response. 
Frequency attenuation alone pro- 

duces curvature in the tops of a repro- 
duced square wave; while phase shift 
alone produces tilt in the top of the 
square wave, as depicted in Fig. 5. Of 
course, in practical circuit testing, si- 

multaneous frequency attenuation and 
phase shift may occur, as illustrated in 

Fig. 6. 

A coupling capacitor which is too 

small produces a low -frequency lag and 
attenuation. The result is shown in 

Fig. 6B. When the coupling capacitor is 

too small, its reactance is excessive at 
low frequencies, and a leading current 
flows through grid -leak R. But at high 
frequencies, the reactance of C is negli- 
gible and no phase shift occurs. There 
is also a low -frequency attenuation, 
due to the voltage -divider action of 

R and C at low frequencies (shown 
in Fig. 7). Otherwise stated, the 
coupling capacitor C and grid -leak R 

cause a differentiating action at low 

frequencies, although high frequencies 
pass through C without hindrance. 

Next, let us take a look at Fig. 8. 

Here, we have series resistance feed - 

C 

R 

I 

Fig. 7-Low frequency attenu- 
ation due to voltage divider. 

B 

o 

Fig. 5-Phase and frequency dis- 
tortion produce above patterns. 

ing into shunt capacitance. When C is 

large, high frequencies are attenuated 
due to the voltage -divider action of 

R and C. Furthermore, the low -fre- 
quency voltage across C will lag. Other- 
wise stated, we have an integrating cir- 
cuit, and the square -wave response ap- 

pears as in "C" of Fig. 6. 

Still other types of square -wave 
tortion are encountered in practical 
work. For example, Fig. 9 shows a case 
of diagonal corner rounding in a repro- 
duced square wave. Diagonal corner 
rounding refers to the fact that one 
corner is rounded and the other is 

square at the top of the waveform - 
likewise, rounding and squareness are 
repeated along the bottom of the wave- 
form. 

It will be apparent that diagonal cor- 

ner rounding is a situation basically 
similar to that illustrated in Fig. 6C, in 

which high -frequency attenuation and 
low -frequency lag are present. The dif- 
ference is that in Fig. 9, fewer high 
frequencies are attenuated, which leaves 

most of the top portion flat. 

dis 
test 

Fig. 8-Shunt capacitance causes 

high frequency attenuation. 

C D 

Fig. 6-Patterns when both types 
of distortion are present. 

Square -Wave Frequencies Used 

In Scope Tests 

The best test information is obtained 
by using two frequencies of square - 
wave test. The first may he made at 60 

cycles, and the technician will usually 
observe tilt as the most common fault 
in amplifier response. There is usually 
a minor amount of curvature associated 
with the tilt. 

Note that to reproduce a 60 -cycle 

square wave satisfactorily, the frequen- 
cy response of an amplifier must ex- 

tend much below 60 cycles-down to 

about 20 cycles, to avoid noticeable tilt. 
This is because the phase characteristic 
of an amplifier drops off before the fre- 

quency response drops off. 

The second test may be made at a 

relatively high -frequency square -wave 
output, such as 200 kc. The technician 
will usually observe diagonal corner 
rounding as the most common fault, 
although some ringing and overshoot 
may also be observed. Such distortions 
become more prominent in an ampli- 
fier when the square -wave frequency 
is raised so high that an appreciable 
number of the harmonics fall outside 
the pass band of the amplifier. 

Admittedly, only the bare essentials 
of square -wave testing can be covered 
in a single article. However, the points 
which have been discussed permit an 
appreciable number of practical tests to 

be made at the service bench. 

Fig. 9-Diagonal corner round- 
ing from attenuation and lag. 
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The Home Intercom Market 
by Engineering Staff 

Home Music Systems Inc. 

An outline of the attractive features of home intercom systems which 

make their sale and installation a profitable source of income 

The techniques used in installation are similar to those used for ordinary house wiring. 

THREE short years ago, home in- 
tercoms were practically unheard 

of ... today they represent a rich re- 
source from which service and sound 
dealers may reap extra profits. Strangely 
enough, the home builders were the 
first to realize the almost magical ap- 
peal of these appliances. And despite 
their relative "newness" on the market, 
according to recent figures published 
by American Builder Magazine, 8% of 
all builders questioned stated that they 
included some type of home intercom 
system in their homes as original equip- 
ment. Since builders were so receptive 
to them, practically all of the companies 
manufacturing the systems slanted their 
sales efforts at the builder. 

Obviously, the millions of existing 
homes in the United States constitute 
the greater potential market for systems 
of this type. That's where the service 
and sound dealers fit into the picture. 
According to S. D. Wooten, Jr., of 
Home Music Systems, Inc., who man- 

ufactures the Musi-Kom line of built- 
in radio -phono -intercom systems, the 
service and sound dealer is just begin- 
ning to take advantage of the sales and 
installation opportunity these systems 
present. Many Radio and T.V. parts 
houses are now stocking Intercom sys- 
tems. A look at the multiple features 
offered by these shows why home own- 
ers are anxious to have their homes so 
equipped. Here they are: 

1. Radio programs in every room 
2. Intercom from any room to all 

rooms 
3. Phono jack for including record 

player into the system 
4. Automatic Electronic Fire Alarm 
5. Automatic Baby -Sitting from 

Every Room 
6. Front Door Answering from 

Every Room 
Installation is quite simple, and color 

coded wires also help make the install- 
er's job easy. 

Despite the tremendous potential, 

these systems are relatively unheard of 
out of the trade, because almost all 
advertising has been concentrated on 
builders. Thus while the service dealer 
can of course take advantage of the 
builder's knowledge of radio -intercom 
systems and sell to builders, the dealers 
real opportunity for volume sales is 
to educate the homeowner ... partic- 
ularly since remodeling and moderniz- 
ing are becoming increasingly popular. 
Many cities now have radio stations 
that program music only, which means 
that with intercom in the home, the 
occupants can enjoy music constantly 
in any room they desire. Owners of 
2 story homes are prime prospects also, 
as the genuine need for intercom facili- 
ties in such homes is quite apparent. 
Everday contact with homeowners gives 
the service and sound dealer a wonder- 
ful opportunity to tell a convincing 
story of new convenience, comfort, safe- 
ty and music enjoyment through a 

home radio -intercom system. 
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REMOVE TWO SCREWS 
HOLDING HANDLE - 
REMOVE FRONT SCREW 
FIRST. 

REMOVE 
REAR 
ANEL 

REMOVE TWO SCREW 
AND REMOVE GUARD 

:7.N ."SE 

REMOVE TWO SCREWS 
AND REMOVE GUARD 
(ON UHF -VHF MODELS 
ONLY) 

SPRING CASE SLIGHTLY AND 
SLIDE CASE UPWARDS OFF 
CHASSIS ASSEMBLY 

Chassis Removal 

Rear Adjustments 



ELECTRONIC / Ma., --1-w> 's 

SERVICING ScltesscalicA. 
KCS111 RCA 

TUNER UNIT HF SECTION-KRK45-A 
51-D SI -D 

FRONT REAR 

2 
Ii é 

CHASSIS CIRCUIT SCHEMATIC DIAGRAM KCS111A & KCS111B 
(KRK44A Tuner Used in KCS111A VHF Chassis) 
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13 27 - 

L5 L2 8 MATCHING I CR1021 S00K I 

TRANSI I 

1 I 
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L251 
330- 

M 

C13 
82 

CII 
68 

L7 

V1 

4C 56 
RF AMPL 

cs 
61 7 1000 

0 

1000 6K .. T' 
7 i8I 47 1 R103 I 

3 270 
+260V 

RS C2G C104 1000 1000 T OI 
HI- BAND 1_ WI03 
COUPLING R12tt O 
ADJ. 100 < 

C10 LB , 
vI V2 C24 

IS-14 
L58 3L59 1100 

3 4 -1tRJ 
- C27-. t C31 

1.2 - 1000 

L55 
47I< 1.340 

LS3¶ 

L521 

L51V 
1.50 

021 
47 

R7 
3 A4 

SIB REAR 
14 

1 

.2 15 15K II° 3 ILroR8 
e3 A. L40 2200 R6AI 
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FRONT WITH CONTROL SHAFT O 

IN IF POSITION. 
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Direction of arrows at controls indi- 
cates clockwise rotation. 
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GENERAL ELECTRIC "U" LINE ELECTRONIC / M 1` 
SERVICING / sclLieirs.a2iv4. 

r - 
VHF TUNER 

RJX-0B9 OR RJX-090 
OUTPUT CIRCUIT 

VI02B 
CONY. 

()MO0194 

POINT O 
TEST 

I i J YS7.1. - 
Ive 
L-- -- WII. BRN. RE t 

TO 
UHF FIL.+ 751135 
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L135 
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;133 

I 
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3 
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R160 t 1.80. 
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44700 

* SCOPE SYNCED AT 1/2 VERT FREQUENCY 
**SCOPE SYNCED AT 1/2 HORIZ FREQUENCY 
WAVE SHAPES TAKEN WITH NORMAL CONTROL 

SETTINGS a NORMAL SIGNAL APPLIED. 

TUNER AGC 

VII4A 
1/2 6T8 TEST 
RATIO GET. POINTY 
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VOLTAGE MEASUREMENTS ARE IN RESPECT 
TO CHASSIS WITH A 20,00011/VOLT METER, 
WITH CONTROLS SET FOR NORMAL 
OPERATION. NO SIGNAL APPLIED. 

A MEASURED WITH VTVM 
VARIES WITH CONTROL SETTING 

t VARIES WITH INPUT SIGNAL STRENGTH 
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TUNER FIL 
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4 
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ELECTRONIC / M 'l 
SERVICING Sc teF»raIic4 

"U" LINE GENERAL ELECTRIC 

o 

o 

SI50 C 
RANGE SW 

(SOME SETSI 

5250) 
WIDTH SW 

I SOME SETS) 

R 214 
VERT LIN. 

R210 

HEIGHT 

R271 

HOR HOLD 

o 

VIDI 
6507A /6E158 

OUT 

AGO 

ANTENNA 
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UHF- I -F 
INPUT 

B+EOR LIME B+ TO 
FROM 0194 UHF UNIT 

/ 
VAC 

ALL FILS 

1.07.1 
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Top View of Tuner 
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I 

} 
---- F250 6CG7 L250 i E W1LTI ®NOR .STAB, 
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GRID 

1 L157 
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CLIPPER 
NOISE CANC 
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0307 
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TRAP 1171 4560 I 
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PLATE PLATE 

T300 
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u 
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AUT 
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n 6BL7 
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I 
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I 
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III 
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1 
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S400 
ON-OFF c 
SWITCH 
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CAP 

J 
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0311 
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CAP 

711.151 

C108 
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V102 
SUB 

TESTI POINT 

U35 
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35V 

B+ 

UHF IND 

TUNr10 

CHANNEL 
SELECTOR 
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R305 
VOLUME 
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i 
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TRAP 
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5 
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03 

V101 
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LION 

6 72- 11-r 
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REAR 3 

270 

B00 

NOTE: 
LATE PRODUCTION THE HEATER 

TERMINALS OF V101 WERE REVERSED. 

SELECTOR SWITCH 
SHAFT EXTENSION 
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RETAINING 
RMS-38 

t/I 

C108 
5- 3 
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B20K C127 
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VI01 
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4 

V102 
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FI 

NOTE 275V IN LATE PRODUCTION 
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TENSION WHEEL 

SPRING 
RMS-387 

SPRING DRIVE 
PLATE 

RAP -046 
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Video. grmed seizi#9. 5i/ DATA SHEETS 

Mfr: GE Chassis No. 14T016-7-8 

Card No: 14T016-1 

Section Affected: Sound 

Symptoms: Crackling and possible distortion 

Cause: Speaker leads improperly connected. 

What To Do: 
Reverse speaker leads so that the black wire 

is connected to the ground lug on the speak- 
er terminals. 

Mfr: GE Chassis No. 14T016-7-8 

Card No: 14T016-2 

Section Affected: Sync 

Symptoms: No vertical sync. 

Cause: Shorted capacitor in the vertical inte- 
grator. 

What To Do: 
Replace C203 800mmf. 

Mfr. GE Chassis No. 14T016-7-8 

Card No: 14T016-3 

Section Affected: Sync 

Symptoms: Gear tooth or cog wheel picture. 

Cause: Defective RC filter in horizontal afc. 

What To Do: 
Replace R270, 47K and/or C266, .1mf. 

1/2 6AU8 
VIOSA 

135v 

G. E 

ll 
TO VERT 

OSC 

C2O3 
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G. E. Videa greed stzzici#t9, Ssieffla DATA SHEETS 

285v 

T 101 

ANTENNA 
TERMINALS 

Mfr: GE 

Card No: 14T016-4 

Section Affected: Raster 

Chassis No. 14T016-7-8 

Symptoms: Brightness control partially in- 
operative. 

Cause: Leaky video coupling condenser. 

What To Do: 
Replace C162. 

Mfr: GE Chassis No. 14T016-7-8 

Card No: 14T016-5 

Section Affected: Raster 

Symptoms: Low brightness 

Cause: Reduced voltage at first anode of the 
picture tube due to increased value of R171. 

What To Do: 
Replace R171, 100K. 

Mfr: GE Chassis No. 14T016-7-8 

Card No. 14T016-6 

Section Affected: Video 

Symptoms: Low gain on high VHF channels. 

Reason For Change: Circuit improvement. 

What To Do: 
Add C122, 2 mmf ceramic condenser across 

antenna terminals. i 



Video Speed g&u,iieüe Sdisie#04 c DATA SHEETS 

Mfr. Emerson Chassis No. 120306 
120307 
120325 
120326 

Card No: EM -120306-1 

Section Affected: Sync 

Symptoms: Horizontal instability in ultra fringe 
areas. 

Reason For Change: To further improve hori- 
zontal sync in ultra fringe areas. 
Note: Chassis already incorporating this 

change are coded (A). 

What To Do: 
1. Add a 10 uh rf choke (EM PT #708021) in 

series with lead to pin 5 of the 12AX4 
socket (keep choke close to socket). 

2. Remove a .01 mf condenser from pin 5 of 
the 12AX4 to chassis. 

3. Move C.R.T. first anode to filtered boost 
(junction C28, R40). 

4. Disconnect pigtail of .1 mf condenser from 
pin 5 of the 12AX4 and connect to chassis. 

Mfr. Emerson Chassis No. 120306 
120307 
120325 
120326 

Card No: EM -120306-2 

Section Affected: Video 

Symptoms: Video ringing on some channels 
(close spaced ghost) which varies with fine 
tuning. 

Reason For Change: To reduce video peaking. 
Note: Chassis incorporating this change are 

coded (D). 
What To Do: 

Add a 4700 ohm 1/2 watt resistor across the 
video plate shunt peaking coil. 

Mfr: Emerson Chassis No. 120306 
120307 
120325 
120326 

Card No: EM -120306-3 

Section Affected: Raster 

Symptoms: Insufficient width at low line volt- 
ages. 

Reason For Change: To increase width. 

What To Do: 
Change the 560 ohm horizontal screen resistor 

to 330 ohm 1 watt. 

EMERSON 
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R F CHOKE 

12 BY7A 
VIDEO AMP 

IOK 
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5600 
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1 
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EMERSON Videe S Lic-i#9, 5W- DATA SHEETS 

82 
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.047mf 
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TH/S PO/NT 
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6OOv 

.00lmf 

A C INTERLOCK 

CONTROL 

I ; 

I ' 

O 

O 

CHANGE TOC 
.1 
_ 

ADD Imi Tmi 

PA 

220K 

Mfr: Emerson Chassis No. 120306 
120307 
120325 
120326 

Card No: EM -120306-4 

Section Affected: Sound 
Symptoms: Whistle in audio. 
Reason For Change: To reduce horizontal pick 

up in audio. 
Note: Chassis already incorporating this 

change are coded (C). 
What To Do: 

Add a .01mf 600V condenser from pin 5 of the 
12AX4 damper tube socket to chassis. 

Mfr: Emerson Chassis No. 120306 

Card No: Em -120306-5 

Section Affected: Horizontal 
Symptoms: Squedging (Christmas Tree) be- 

tween channels. 
Reason For Change: To make free running fre- 

quency of horizontal oscillator more stable. 
Note: Chassis already incorporating this 

change are coded (B). 
What To Do: 

Add a 1.5 meg resistor to the etched circuit 
board from the junction of R48 -R49 to 
the chassis. 

Mfr: Emerson Chassis No. 120306 
120307 
120325 
120326 

Card No: EM -120306-6 

Section Affected: AC input 
Symptoms: Possible interference to am radios. 
Reason For Change: To minimize line radiation 

of horizontal sweep frequency and harmonics. 
Note: Chassis already incorporating this 

change are coded (E). 
What To Do: 

1. Change C63 from 1000 mmf to .01 mf 600V. 
2. Change C53, ac line by-pass condenser from 

.01 mf to .1 mf 600V. 
3. Add another .1 mf 600V condenser from the 

other side of the ac line to chassis. 
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AUTO PA SPEAKER 

Quickly enabling any car or truck to 
become a mobile sound vehicle, the new 
WM -1 Car Window Speaker Support, an- 
nounced by Atlas Sound Corp., 1451- 
39 St., Brooklyn 18, N.Y., safely attaches 
to any automotive window by means of 
its rubberized, cork -lined channel. This 
channel slips over the window glass top 
and locks tightly against the window glass 
slot when the window is raised shut. No 
tools are needed for the installation, which 
does no damage to the vehicle's paint 
finish, window glass or window adjust- 
ment mechanism. The WM -1 Speaker 
Support is constructed of sheet steel and 
finished in grey enamel; and comes com- 
plete with all hardware for attaching 
speaker. 

f., 

AUDIO SWEEP 

GENERATOR 

Pacific Transducer Corp., 11836 W. Pico 
Boulevard, Los Angeles 64, California, an- 
nounces a new Audio Sweep Frequency 
Generator to determine quickly the be- 
havior of audio and other alternating elec- 
trical apparatus with respect to frequency 
and associated phenomena. The complex 
signal is produced by scanning photo- 
electrically a synchronously rotating disc. 

The signal, as it comes from the Genera- 

tor, scans from 80 c.p.s. to 20,000 c.p.s. 

The sweep frequency is covered by 20 

signal pulses per second. The signal is 

flat over the specified range within 1 db. 

Frequency markers occur at 2, 5, 10, 14, 

18 and 20 Kc. A base line is provided 
for determining relative amplitudes. The 
output is 4 volts, open circuit, internal 

impedance, 290 ohms. This Generator 
will operate with any oscilloscope. 

MARINE TUNER 

Many boats equipped with radio -tele- 

phone equipment do not have facilities 
for broadcast reception. Kaar Engineering 
Corp. of Palo Alto, California has just 
introduced its new model R 909 B.C. 

Tuner, designated as the "Neptuner." De- 

signed to work with any marine radio- 
telephone unit, the Neptuner will provide 
broadcast entertainment and background 
music for the boat owner, while still 

maintaining monitor service on the ma- 

rine frequencies. It can be mounted in 

any convenient position, adjacent to or 

remote from the radio -telephone. It uses 

the radio -telephone loud speaker and am- 

plifier. Full information on this interest- 

ing new piece of marine gear can be 

obtained by writing to 2995 Middlefield 

Road, Palo Alto, California. 

SPEAKER BAFFLE 

A combination speaker baffle and light 
is marketed by Lavell of St. Louis. The 
unit is anodized, unpainted and available 

with an eight foot pole. It is recommended 
for use in patios, alongside swimming 
pools, motels and drive-in restaurants. 

MAKE OUTLET 

A new microphone receptacle floor out- 

let unit has been marketed by the Lowell 
Manufacturing Co. of 3030 Laclede Sta- 

tion Rd., St. Louis, Mo. It is completely 
flush with the floor when not in use. 

The cover cap is hinged and cannot be 

separated and lost. The entire unit is de- 

signed to mount on a standard 4" by 4" 
electrical box. For further information 
write the manufacturer. 

[Continued on page 34] 
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CAR SPEAKER 

Empire Electrumc, .,t 22022 Woodward 
Avenue, Ferndale, Michigan has marketed 
a new type of rear seat speaker called 
"Car -Fi." By mounting the baffle on the 
back of the front seat the unit may be 
used in convertibles and station wagons. 
It is located well above the knee level 
of the back seat and will not interfere 
with entering or leaving the vehicle. 

STANDOFF INS. 

JFD Electronics Corp. has announced 
the development of a new universal strap 
standoff that accommodates any No. 8 
or No. 9 standard wood screw eyes. 

The advantages of the IMP design are 
reflected in the smaller inventory neces- 
sary to stock the new standoff line, as 
well as the savings resulting from a 50% 
reduction in storage space and handling 
over present types. With the IMP, service- 
man stocks only his regular wood screw 
standoffs and the new buckle and strap. 
No special thread non -universal screw 
eyes need be stocked which add to the 
store's inventory investment and slow 
turnover. 

MAST GRIPPERS 

Helix Mast Grippers, new light weight 
clamps used for antenna installations, are 
now being marketed by the Helix Rotor 
Company, manufacturers of the Helix 
Mechanical Rotator. Used in pairs these 
grippers instantly convert any 1'/" tub- 
ing into a slidable trombone mast. With 
them, one man can easily raise, lower, or 
turn an antenna, while having control of 
the mast and antenna at all times. Their 
use adds extra strength to the mid -section 
of tall installations. Hand orientation of 
the antenna from ground level is possible 
by leaving one lock screw of upper mast 
gripper loose. Information is available 
from Helix Rotor Company, Marlin, 
Texas. 

FURNITURE SPRAY 

Four push-button, aerosol -type, satin - 
finish stains, that permit the user to 
spray on a matching touch-up color on 
wood furniture that has been scratched, 
nicked, burned, water -marked or defaced, 
have been developed by the Press -N - 
Spray division of the Saco Chemical Corp., 
527 Lexington Ave., New York, N.Y. The 
four colors available for touch-up include 
brown and cordovan mahagony, walnut 
and blonde. These touch-up finishes, which 
dry instantly, do not bubble or affect 
previous surfaces. They blend beautifully, 
completely covering any marks while main- 
taining the patina of the wood. After one 
quick spray over the defective area, the 
imperfections will disappear as the touch- 
up blends with the original finish to pro- 
vide a smooth, satin -like surface. 

BLIND FASTENER 

A blind fastener about one-half the 
length of the shortest hollow wall anchor 
previously available has been developed 
by the Molly Corporation, Reading, Pa. 
Called the Jack Nut, it was designed to 
fill the need for a fastener to hold fix- 
tures securely in hollow construction 
with narrow expansion areas. Workable 
in space as small as %8", Jack Nuts can 
be used in hollow -core flush doors, ply- 
wood or wallboard over narrow furring 
strips, in mobile homes, automobiles and 
countless other places where larger an- 
chors will not work and wood or sheet 
metal screws will not hold. Jack Nuts 
are self-adjusting to grip any kind of 
material. They are available in two 
lengths: short for thicknesses from 0" 
to 3/16" and long for 0" to %e". They 
are easy to install with any U.S. standard 
6-32, 10-24 or 1/4"-20 screw. Once in- 
stalled, they remain in place permitting 
fixtures to be removed and replaced. 

DIRECTION FINDER 

Apelco announces the Model DER -12, 
a precision direction finder with 3 -tunable 
ranges and crystal controlled fixed chan- 
nels. These fixed channels facilitate inter - 
ship and shore station "homing" operation, 
also permit DFR-12 to be used as an 
excellent communications receiver in con- 
junction with a radiotelephone transmitter. 
The three tunable ranges extend from 
150 to 5000 kcs and encompass BEACON, 
STANDARD BROADCAST and MA- 
RINE frequencies. The eight crystal con- 
trolled channels cover approximately 2000 
to 5000 kcs. Nulls are obtained aurally 
by loudspeaker or earphones. A tuning 
meter provides simultaneous visual indi- 
cation. Other features leading to improved 
accuracy include Bearing Width Control 
and Beat Frequency Oscillator. The unit 
also has a positive "sense" provision. 
DFR-12 features an automatic volume sys- 
tem which prevents overloading on the 

[Continued on page 37] 
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2N150 
A. G AMP. 

PORTABLE AUTO RADIO 
A unique development in automo- 

tive radio design and use --an all - 
transistor radio which can be slipped 
out of the 1958 Oldsmobile and Ponti- 
ac panels and used as a portable radio, 
is offered as optional equipment on the 
1958 model cars. The compact portable 
has been named the "Trans -Portable" 
by Oldsmobile, the "Sportable," by 
Pontiac. 

Small mercury batteries power the 
portables when used outside the car. 
In the automobile, the radio automati- 

r-r 
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96 
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c 

2N149 
OSc 

12 WETS 

47 

2N149 
MI<EA 

cally plugs into the car's electrical sys- 
tem when slipped into its place in the 
instrument panel. In the car it also 
utilizes the car's loud speaker, extra 
transistor audio system, and the car's 
antenna. 

Used as a portable, the unit has its 
own speaker, power supply and loop 
antenna. The portable case is 6'/z 
inches long, 41/2 inches wide and 2 

inches deep and is made of durable 
high impact plastic. It has a chrome 
face and carrying handle. The por - 
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Schematic of the Delco portable auto radio used in the Pontiac and Olds. 

tables weigh less than three pounds 
and can easily be carried in a man's 
overcoat pocket or in a large handbag. 

The portable can be removed from 
the panel by releasing the catch, which 
is accessible by reaching inside the 
glove compartment. If the glove com- 
partment is locked, the radio cannot 
be released from the instrument panel. 

Use of transistors eliminates any 
warm-up time and the radio starts 
playing as soon as it is turned on. Nine 
transistors in the small radio provide 
outstanding performance for a unit of 

its size. A high power transistor in 

the car portion of the radio adds the 
extra power needed for use in the 
automobile. Transistors being much 
more rugged than vacuum tubes, the 
new radio should offer much longer 
trouble -free operation. The mercury 
portable batteries offer about 160 hours 
of playing time at a cost of less than 
two cents per playing hour. 

TV WALL INSTALLATIONS 
General Electric television engineers 

have voiced a word of caution for 
those planning to use a television set 
in a wall installation. Prompted by the 
increasing popularity of "built-in" fur- 
niture and appliances, G. E. prefaced 
the cautionary note by urging those 
contemplating such an installation to 
seek professional advice before under- 
taking the task. In so doing, they said, 
the possibility of a heat or fire hazard 
due to lack of essential air circulation 
may be avoided. 

All General Electric TV receivers, 

as well as those made by most manu- 
facturers, are approved by the Under- 
writers Laboratory. This approval, 
however, is given on the basis of the 
complete receiver with the chassis en- 
closed in its own cabinet. 

The TV cabinet is designed by the 
manufacturer so as to permit adequate 
air circulation throughout the interior 
of the set when operating in an open 
area. This provides the necessary cool- 
ing action and is absolutely vital for 
safe operation and long life. 

G. E. engineers point out that some 

people may assume the cabinet pro- 
vided with the set can be built directly 
into a partition with no additional 
safety measures. This, however, is not 
true. Even if the TV set were to be 
placed flush against a wall, sufficient 
air circulation might be cut off so as 

to impair operation of the set or create 
a heat menace. 

Actually, a built-in television re- 

ceiver, when properly installed, should 
be enclosed in a separate enclosure 
with a minimum of two inches of air 

[Continued on page 43] 
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NEW! 
MASTER CONICAL 
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NEW! 
FM TURNSTILE KIT 
4656, $14.95 LIST 

NEW! 
SPEED RIG 
CORNER REFLECTOR 
#4471, $8,95 LIST 

NEW! 
DELUXE UHF BOW-TE 
#4467, $3.95 LIST 

A copy of the brand- 
new WALSCO TV 
ANTENNA CATALOG 
... at your distribu- 
tor or write directly 
to us for it. 

whatever your 
antenna need 

HAS IT! 
and the completely new 

1d\\.. ". , MIMI Man' Ban , , ra,.. v .r,. »Mr 1 13231 , ' \ .. 
w 

TV ANTENNA 
CATALOG lists it! 

For example, NEW IMPROVED 
SUPZAERRD FRINGE ANTENNA WI 

The finest fringe antenna you can buy-over 14 db 
gain, extremely sharp directivity, smooth response, 
and completely pre -assembled for instantaneous in- 
stallation. Give your customers the very best-give 
them the Super Wizard. #4240, $37.90 List 

All these, plus 11 new conicals and 8 new UHF, have 
been added to the WALSCO line, making it among the 
most complete and comprehensive in the industry. 
Carefully engineered and as up-to-date as tomorrow, 
waLsco TV antennas are your finest choice always. 

WALSCO ELECTRONICS MFG. CO. 
A Division of Textron, Inc. 

104 WEST GREEN STREET 
ROCKFORD, ILLINOIS 

Please rush me a copy of the brand-new, Free WALSCO 
TV ANTENNA CATALOG. 

NAME 

ADDRESS 

CITY_ __ _ZONE _STATE 

-J 

ANSWERMAN 

[from page 12] 

properly controlled. In this particular 
case, on the basis that the picture is 
normal for three or four seconds it can 
safely be assumed that the video if 
and amplifiers are capable of func- 
tioning normally. 

Generally, problems resulting in the 
agc circuits óre due to component 
failures such as resistors that have 
changed in value. In this instance, it is 
felt that the trouble is in the plate cir- 
cuit of the agc tube and a resistance 
check should be made to determine if 
there are any defective resistors. How- 
ever, a more desirable test would be 
that of the condensers as most probably 
filter condenser C182 (0.47 uf) has 
shorted. 

AUTO RADIO 

[from page 11] 

If a bind exists in the tuner: 
1. Recheck for 12 volts on battery 

or 16 volts on the eliminator. 
2. Solenoid bottoms; adjust treadle 

solenoid as far back as possible 
and power solenoid so body is 
flush with plunger guide pin. 

3. Inspect for bind at treadle piv- 
ots. Be sure pivots and levers 
are properly lubricated. Use Bea- 
con grease or equivalent. 

STAnON 
SELECTOR 

SWITCH 

GEAR TRAIN 
GAUGE PLATE 

` I .-x-ill111111"-_` 

Fig. 6-View of receiver showing 
gear train gauge plate. 

Tuner machine gunning may be due 
to: 

1. Defective gear governor train. 
Replacement of the unit is 
necessary. 

2. Improper gear train adjustment. 
To adjust, loosen the gear train 
mounting screws (see Fig. 6) 
and adjust for a clearance of 
.0006 to .068 inches between 
gear train housing and rack. 
[Continued on page 46] 

36 ELECTRONIC SERVICING DECEMBER, 1957 



NEW PRODUCTS 

[Froze page 34] 

strongest local signals yet retains fullest 
response to weak signals. Extremely 
rugged construction and moisture -resist- 
ant treatment for the entire assembly 
contribute materially to long operating 
life. Power supplies are separate units, 
can be supplied for 12 or 32 volt DC 
or 115 volt AC. The DER -12R is also 
available with remote loop mounting as- 

semblies. For additional information write 
to Applied Electronics Co. Inc., 213 E. 

Grand Ave., South San Francisco, Calif. 

TRANSISTOR TESTER 

Service Instruments Corporation of 171 

Official Road, Addison, Illinois, has an- 
nounced a new, improved transistor 
checker which also tests crystal diodes 
and selenium rectifiers. The new tester 
provides a complete check on power 
transistors. It tests or opens, shorts, cur- 
rent gain and leakage on all transistors 
and forward to reverse currents on crys- 

tal diodes and rectifiers. Further informa- 
tion is available by writing to the firm. 

[Continued on page 38] 

look what $24= buys 

in test equipment! 

HEATHKITS 
GIVE YOU 
TWICE AS MUCH 

equipment for 
every dollar 
invested 
The famous model V -7A Vacuum - 
Tube -Voltmeter is a perfect 
example of the high -quality 
instruments available from Heath 

at'/, the price you would expect 

to pay! Complete 
only 

$2450 

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 Heathkits between rush periods. Comprehensive instructions 

insure minimum construction time. You'll get more equipment for the 

same investment, and be able to fill your needs by choosing from the 

more than 100 different electronic kits by Heath. These are the most 

popular "do-it-yourself" kits in the world, so why not investigate their 
possibilities in your particular area of activity! Write for the free 

Heathkit catalog now! 

Contains detailed descriptions 
of Heathkit models available, 
including VTVM's, scopes, 
generators, testers, bridges, 
power supplies, etc. 

Also describes Heathkit ham 
gear and hi-fi equipment in 
kit form. 100 interesting and 
profitable "do-it-yourself'' 
projects! 

FREE catalog 
Mail coupon below for 

your copy-Now! 

HEATH COMPANY 
A SUBSIDIARY OF DAYSTROM, INC, 
BENTON HARBOR 29, MICHIGAN 

Name 

Address 

City a Zone 

State 
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There 

is a 

faster 

way 
5-( 

C.);7/d/Y,Zfri,/ 

to SPEED SERVICING! 

V1pE° SP!,,D 
swi g. 

SI Sit ritS 

.K t> 

Time is money to servicemen. Thou- 
sands of servicemen who have bought 
Vol. I VSSS report that it is a time- 
saver which helps them pinpoint their 
trouble -shooting so they can service 
sets more efficiently. 

A compilation of specific re- 
ceiver service repairs, "bugs," 
chronic troubles, field circuit 
changes, manufacturers' pro- 
duction revisions, etc. The com- 
pilation enables the service tech- 
nician to pinpoint what is wrong 
with any given 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' 
lines are covered. 

CUT OUT AND MAIL -- 
COWAN PUBLISHING CORP., 300 WEST 43rd STREET, NEW YORK 36, N. Y. 

Please send me postpaid Video Speed Servicing Systems 

Vol. 1 in D Paper Bound Edition for $2.95 
Vol. 1 in Hard Cover Ring -Binder Edition for $4.95 
Vol. 2 in Paper Bound Edition for $2.95 

My Check for $ Is enclosed. 

Name 

Address 

City Zone .. State j 

TEST PROBE 

A new and versatile all-purpose probe 
with a built-in capacitive network and a 
neon type checker has been introduced by 
Kingston Electronic Corp. of Medfield, 
Mass. Called the Kingston Probe -Master, 
this new instrument, because of its capaci- 
tive network, makes it possible to (1) by- 
pass stages; (2) check open condensers; (3) 
couple signals from one stage to another 
in any circuit which self -generates a sig- 
nal; and (4) to isolate a defective stage 
without outside signal -generating equip- 
ment. The instrument also eliminates 
time-consuming condenser substitution. 

Attractively packaged, with complete 
step-by-step instruction for use, these in- 
struments are available from electronic 
parts distributors. 

WORK BENCH 

A combination work bench and desk 
is made for those common repair, test, 
and light assembly jobs that require both 
paper work and mechanical operations. 
Under its metal edged, masonite top are 
two shallow drawers-a narrow one for 
paper and a wide drawer, subdivided into 
24 compartments, for parts and small 
tools. Two extra -large file drawers below 
accommodate blue prints, circuit draw- 
ings, instruction manuals, etc., and two 
open storage shelves provide space for 
bulky fixtures, test equipment and extra 
supplies. Drawers may be inserted from 
the back to reverse the kneehole position. 
The 54" x 25" desk top is 36 inches high. 
Legs are fitted with adjustable glides for 
easy leveling. Write the Neubauer Mfg. 
Co., 521 Lowry Ave. N.E., Minneapolis 
18, Minn. for further data. 
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ASSOCIATION 

NEWS 

Associated Radio and Television 

Servicemen, Illinois (ARTS) 

We received a letter from H. J. 
Wolfson Chairman of the Illinois 
chapter disagreeing with the August 
"Ad Lib" on licensing. We are pub- 
lishing this letter in part. 

The ARTS, Illinois Service Associa- 
tion is on "record," and has been on 
record for five years as opposed to 
licensing in any shape or form. 

If the best case that can be made for 
licensing depends on the disreputable 
character de -scribed in the editorial 
then it seems that restrictive legislation 
is needed in every line of commercial 
effort, because characters like that in- 
fest our commercial fabric from top to 

bottom. 
Further, I doubt that licensing 

would be of much help, as it appears 
from the story that this character was 
wending his merry way in crime from 
1946 onward, and if all the laws on 
the books did not put him in clink for 
five or ten years, because of his pre- 
vious misdeeds, the service licensing 
law, had he passed it, would not have 
stopped him one wit. 

As far as keeping undesirable char- 
acters like this one out of peoples 
homes, all that is needed is proper en- 
forcement of laws already on the books 
by the thousands. All that is needed is 

enforcement of what is there. 

Radio Television Guild of L. I. 

(RTG) 

The movement by service dealers to- 
ward a reasonable charge for services 
has picked up additional momentum 
with dealers in Queens now raising 
their rate to $5.00. 

Sal Francione of France's Radio & 

Refrigeration on Jamaica Avenue, who 
is now charging a $5.00 fee, has found 
excellent customer acceptance of his 
increase. At the time Francione raised 
his rate, he discovered that the cus- 
tomer that left his accounts was the 
individual who would have complained 
regardless of any rate. 

NEW improved model 
0 260 ! 

rRAOEMARK 

RUGGED 

PRINTED 

CIRCUIT! 

.. o. 
zuYa OMwS 

...the VOM that outsells 

all others combined 

MANY NEW FEATURES MAKE THE 260 
MORE VALUABLE THAN EVER! 

POLARITY REVERSING SWITCH 

EASIER -TO -READ SCALES 

POPULAR DBM RANGES 

s RUGGED PRINTED CIRCUIT 

50 MICROAMPERE -250 MILLIVOLT RANGE 

LESS CIRCUIT LOADING 

FULL -WAVE BRIDGE RECTIFIER SYSTEM 

ALL COMPONENTS EASILY ACCESSIBLE 

IMPROVED FREQUENCY RESPONSE IN A. C. MEASUREMENTS 

See it at your Distributor, or write 

SIMPSON ELECTRIC COMPANY 
5200 West Kinzie Street, Chicago 44, Illinois 

Phone: EStebrook 9-1121 
In Canada: Bach -Simpson Ltd., London, Ontario 

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 

Rnq R. Sunpxtta 
OVER 50 YEARtS 

T.T I.,T.M.,...,.T... 
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FREEby subscribing to ELECTRONIC SERVICING 
now on this special order form you will get FREE! FREE 

96 PAGE TV SCHEMATIC PACKET 
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You get 76 more pages of new schematics in every issue 
Every issue of ELECTRONIC SERVICING now carries 16 pages of new TV schematics. 
Many of these will not be available from any other source for months. Each schematic 
is crystal clear and accurate - (prepared by John F. Rider) - ready for immediate 
use and easy filing for future reference. The schematics include Alignment Data, Wave- 
forms, Operating Voltages, Tube Location Guide, Essential Parts Numbers, etc. 

In addition you'll get 4 more new pages of 
VIDEO SPEED SERVICING SYSTEMS Data Sheets in each issue 

HURRY ... HURRY ... This Special Offer Good Only 
While The Present Supply of Schematic Packets Last 

--TEAR OFF - MAIL TODAY - GET YOUR FREE 96 -PAGE TV SCHEMATIC PACKET FREE- 

ELECTRONIC SERVICING, 300 W. 43rd St., New York 36, N. Y. 

I accept your FREE OFFER .. . a complete 96 PAGE TV SCHEMATIC PACKET together 
with a 2 -year subscription to Electronic Servicing. Here is my $5.00 

CHECK YOUR CLASSIFICATION 

Independent Radio-TV Serviceman 

D Radio-TV Service Organization 

D Retail Store having Service Department 

D Industrial Electronic Service Firm 

D Firm having electronic equipment 
which I service and maintain 

Owner 

D Employee 

D Service Mgr. 

Student 

If some other type of company describe 

Check if New Subscriber 

Check if this is to renew or extend your present subscription when it expires 

(Please Print) 

Nome 

Address 

City lone State 

Nome of firm 

Firm's business address 

City Zone State 

Dealers by charging $5.00 are at 
last recognizing the cost of their over- 
head and a reasonable amount for 
themselves. The dealers who have been 
ostriches and maintain $2.00 and $3.00 
service charges, have not recognized 
the value of their own labors. In Nas- 
sau County, the movement has been 
under way for about eight months and 
more dealers are charging appropriate- 
ly for their services. 

At the September 23rd Executive 
Meeting, the Radio and Television 
Guild's Attorney, was empowered to 
investigate the possibility and benefit 
of group insurance covering the RTG 
of LI membership. 

Television Electronics Service 

Association of St. Louis (TESA) 

Almost everyone who has opposed 
licensing of TV technicians has used 
the argument that a license law would 
harass and hamstring business; it 
would subject small shop owners to 
regulation. Some of the men opposing 
a law that would require the examin- 
ing and bonding of technicians, stated 
that they were hard-headed individual- 
ists who loved their independence and 
detested regimentation. 

Robert Sickels, Editor of the Hoosier 
Test Probe; official publication of the 
Indianapolis Television Technicians 
Association (Indiana has a strict license 
law for watch repair men in operation 
for over 10 years) wrote an article on 
the subject. The following are some 
excerpts from the article. 
There must he a limit to freedom 
somewhere. It begins precisely where 
the misuse of freedom brings harm 
to others. 

In the public interest, this TV serv- 
ice industry badly needs standards of 
ethical practice. It further needs the 
enforcement of these standards, under 
the law, if need be, with suitable means 
to punish flagrant offenders. A good 
licensing bill, drafted in the PUBLIC 
interest, can do this job. 

Opponents of licensing claim that 
there are already enough laws on the 
books to deal with this problem, that 
the public is protected ... and yet .. . 

whenever a house -holder gets gyped, 
his only recourse is to bring civil action. 
which is costly. 
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TRADE 

LITERATURE 

Allied Radio Corporation, Chicago, 
announces the release of a new, 64 - 

page Electronics Data Handbook that 
consists of a carefully selected collec- 

tion of the most -often needed formulas 
and data used in radio and industrial 
electronics. Formulas include those 

needed for basic circuit analysis, trans- 
mission line calculations, determina- 
tion of vacuum tube characteristics, 
resonance calculations, meter calcula- 

tions, etc. Included are up-to-date EIA 
and Military specifications for re- 

sistors and capacitors, coil winding 
data, wire gauge data, metric relation- 
ships, tables for directly interchange- 
able radio and TV picture tubes, 
interchangeable batteries, decimal 
equivalents of fractions, pilot lamps, 
logarithms, trigonometric functions, etc. 

A three -page explanation on the use 

of logarithms precedes the logarithm 
tables. Additional data covers Attenua - 
tor Networks; Minimum Loss Pads, 
Mixers; Decibels vs. Voltage; Current 
and Power Ratios; and complete de- 

tails on using the EIA 80.7 -volt system 
of speaker hookup. The book is avail- 
able from Allied Radio Corporation, 
100 N. Western Avenue, Chicago 80, 
Illinois, and is priced at 35¢ postpaid. 
Stock number is 37 K 398. 

The General Electric Company has 
announced a new, revised replacement 
guide for electronic service technicians 
for using germanium rectifiers to re- 
place selenium rectifiers in television 
sets. The revised replacement guide 
lists all American -made television sets 

built since 1953 in which selenium 
rectifiers may be conveniently replaced 
by G.E. germanium rectifiers. The 
guide lists the manufacturer's name, 
the manufacturer's model number, the 
chassis number, the selenium rectifier 
part number and the new General 
Electric snap -in replacement ger- 
manium rectifier. 

only 

$350 
at your distributor 

mait's 
here! 

I958MRADIOELECTRONIC AS T E R:.,,on, 
biggest, most authoritative buying guide ever published 

TV -RADIO -AUDIO -ELECTRONICS 
Completely catalogs over 150,000 standard electronic parts and 
equipment necessary to radio -TV -audio and industrial servic- 
ing. It places the entire electronic industry at your fingertips! 

1584 pages 

The World's largest and 

most referred to electronic 
buying guide contains 

direct-from-the-factory irect-from- 
the.factorY pro- 

duct information 
covering 

150,000 items produced 
by 

350 manufacturers 

complete 
descriptions 

* specifications 

* prices 
11,500 illustrations 

When you BUY and SELL 
You can immediately find out 

What product best fills your needs ? 

How does it compare with other makes? 
What does it look like? 
What does it cost? ... because the R is systematically arranged E in 18 product sections with all simi- lar products grouped together. 

You operate more efficiently, 
more profitably with 

The MASTER 
The MASTER describes, illus- trates, lists specs of all items necessary to radio -TV servic- ing. What's more - it offers thousands of additional prod- ucts that can lead to extra income in Hi-Fi, sound and industrial servicing. You can buy, sell and bill direct from The MASTER. It shows list prices! It's invaluable at the bench, over-the-counter or in the field. 

Remember, no matter what 
you require..YOUroduct IT FASTER IN THE MASTER! 

Act now-the supply is limited 

i 

Get your 1958 MASTER today at local parts distributor or write for list. 

THE RADIO -ELECTRONIC MASTER 60 Madison Avenue, Hempstead, N.Y. 
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Vol I Audio EIf, 1 "r1"_. 

Care and repair of HI-FI 

MUSIC 
and 

MONEY 
Go hand in hand in today's ever enlarging HI FI market. A 
copy of "Care and Repair of HI-FI" will enable you to increase 
your service dollars by adding to your technical knowledge. 

Every aspect of audio electronics is covered with emphasis 
on the "why" and the "how" of such popular hi fi circuits as 
tone controls, loudness controls, equalizers, cathode followers 
and preamplifiers. 

Thousands of servicemen and owners of hi fi equipment have 
asked for a manual which goes a little beyond mere generaliza- 
tions, yet does not require an engineering degree of the reader. 
"Care and Repair of HI FI" fills that request. 

This 51" x 81/2" volume contains over 100 clear illustrations, 
graphs and schematics in more than 150 pages. A category of 
component manufacturers serves as a buyer's guide for the 
serviceman. 

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

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

January 30, 1958 

COWAN PUBLISHING CORP. 
Book Division 
330 West 43rd St., New York 36, N. Y. 

I enclose for copies of Vol. 1 

"Care and Repair of HI FI". (Postpaid) 

Name 

Address 

City 

Zone _State 

Prepublication price expires January 30, 1958. 

In addition, wiring and mounting 
instructions for the germanium recti- 
fiers are included. 

The new revised General Electric 
Germanium TV Rectifier Replacement 
Guide may be obtained at any G.E. 
authorized Tube and Transistor Dis- 
tributor or by writing to General Elec- 
tric Company, Semiconductor Products 
Department, Syracuse, N. Y. 

Centralab, a division of Globe Union 
Inc., announces the availability of their 
Pocket Control Guide No. 6. This 
handy control cross reference guide is 

published semi-annually to make the 
latest and most up-to-date replacement 
control information available to every- 
one. Hundreds of new listings are in 
this PA" x 8%2", 121 page guide which 
will fit neatly into your pocket or re- 
pair kit. Priced at 20 cents it will be 
available at all Centralab distributors 
or by writing direct to Centralab, a 

Division of Globe Union Inc., 900 E. 
Keefe Avenue, Milwaukee 1, Wiscon- 
sin. 

The introduction of volume nine in 
an Audio Amplifier Series was an- 
nounced by Howard W. Sams & Co., 
Inc., 2201 East 46th Street, Indianapo- 
lis, Indiana. 

This very popular series presents 
complete photo coverage, Standard No- 
tation Schematic, Parts List, Voltage 
and Resistance Measurements, and 
Servicing information for each piece of 
equipment. 

Volume Nine contains data on 
fifteen amplifiers, three preamplifiers, 
twelve tuners and five custom radios. 
All of this equipment was produced 
during 1956. 

A new twelve page P.E.C. (Pack- 
aged Electronic Circuit) Guide contain- 
ing schematics and specifications on all 
96 types of Centralab P.E.C.'s sold 
through electronic parts distributors is 
announced by Centralab, A Division 
of Globe -Union Inc. The P.E.C. Guide 
contains a complete cross-reference sec- 

tion which lists the manufacture part 
number of all the packaged circuits 
used by 130 radio and TV manufac- 
turers since 1949, and the correspond- 
ing Centralab replacement. There is 
also a section containing the proper 
test procedure for checking all listed 
packaged circuits. 

P.E.C. Guide No. 4 is available from 
Centralab distributors or by writing 
direct to Centralab, A Division of 
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Globe -Union Inc., 900 E. Keefe Ave- 
nue,,,Mliwaukee 1, Wisconsin. 

A 1957-58 RCA Victor Television 
Servicing Information manual has been 
announced by Supreme Publications. 
This new manual presents all service 
information needed to repair any of 
the recent RCA TV sets. The manual 
is priced at $1.50 and may be ordered 
from Supreme Publications, 1760 Bal- 
sam Road, Highland Park, Illinois. 

Electronic Instrument Co. has just 
released its 6 -page catalog describing 
the EICO line of high fidelity equip- 
ment in both kit and factory -wired 
form. 

The catalog contains full specifica- 
tions and features on the complete 
high fidelity amplifier and preampli- 
fier line as well as speaker systems. For 
a free copy write to EICO Inc., 33-00 
Northern Blvd., Long Island. 

Stereophonic Sound by N. H. Crow - 
hurst (list price $2.25, John F. Rider 
Pub.) is an assessment of the exciting 
new medium. The book provides all 
the information the hi-fi fan needs to 
add this new dimension to his listen- 
ing pleasure. 

Though primarily written for hi- 
fi enthusiasts interested in obtaining 
the most realistic results in home audio 
reproduction, Stereophonic Sound will 
be welcomed by anyone concerned with 
sound reproduction. 

WALL TV 

[from page 35] 

space between the TV cabinet and the 
enclosure at bottom and rear and three 
inches between the enclosure and the 
top of the set. Adequate grill openings 
should be provided in front and at top 
and bottom of the receiver. This en- 
closure should be constructed of an ap- 
proved galvanized material similar to 
the standard terminal or junction 
box or other approved fireproof mate- 
rial. The TV within the box should 
be supported by metal braces and the 
110 volt power supply, installed by an 
electrician, should be within the en- 
closure. 

Adequate provision for removing 
the set for servicing or replacing with 
one of different size should, of course, 
be considered. 

TEST INSTRUMENTS 

[from page 7] 

is voltmeter permits accurate measure- 
ment of ac voltages below two volts. 
A transistorized if oscillator circuit 
provides crystal controlled if frequen- 
cies between 280 kc and 13 Inc. A 
455 kc crystal is included to assure 
precise alignment of the last if and 
discriminator stages. Additional crys- 

tals can be added as required. 
In addition, this unit can be used 

to measure A+ and B+ in both re- 

ceivers and transmitters, grid and plate 

current in the transmitter, relative field 

strength of radiated signals, transmitter 
power output and receiver quieting sen- 

sitivity. A transistorized rf Peaking 
Generator, available as an optional ac- 

cessory, provides crystal controlled rf 
output for rf peaking of 25-54, 144-174, 

450-470 and 890-960 me receivers. Any 
one of eight internal crystals (also 
available as optional accessories) can 
be selected by means of a front panel 
control. 

The Motorola Model TU546 Portable 
Test Set is powered by four 11/z 

volt size "D" batteries. 

STOP CB* WITH C -D 
'STOP SERVICE CALL BACKS with Cornell-Dubilier's popular "UP" 
Twist Prong Electrolytics-specified by leading manufac- 
turers as original equipment, adopted by "profit -conscious" 
technicians and the top choice for wide -coverage replace- 
ment service. Call -back -free dependability is the big reason 
why more C -D Capacitors are in use today than any other 
make. Complete catalog available. Write to Dept. ST -12, 
Cornell-Dubilier Electric Corp., South Plainfield, New Jersey. 
SAVE TIME AND MONEY-INSIST on C -D Twist Prong 
ELECTROLYTICS. 

stop ca// backs... insist on 

CORNELL-DUBILIER CAPACITORS 
SOUTH PLAINFIELD. N. J.; NEW BEDFORD. WORCESTER & CAMBRIDGE. MASS.; PROVIDENCE & HOPE 
VALLEY. R. I.; INDIANAPOLIS. IND.; SANFORD. FUQUAY SPRINGS & VARINA. N. C.:. VENICE. CALIF.: 

SUB.: THE RADIART CORP.. CLEVELAND. O.; CORNELLDUBILIER ELECTRIC INTERNATIONAL. N. Y. 
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TRADE FLASHES 

[from page 16] 

may be individually removed and re- 
placed for quick, easy maintenance or 
modernization. All chassis and units 
are made of aluminum for superior 
electrical conductivity, strength and 
corrosion resistance. All table and con- 
sole models feature select wood cabi- 
netry and woofer and tweeter Hi-Fi 
speakers. 

Packard -Bell is introducing a portable 
17 -inch TV set with a pre -formed 
fiber glass cabinet. Packard -Bell's new 
model, the 17VT-3, is the result of 
more than two years of research and 
development. With high tensile 
strength, the resin -bonded, pre -formed 
fiber glass used in the Packard -Bell 
cabinet brings to portable television 
new and unsual qualities of lightness, 
durability and attractiveness. The colors 
are fade proof and penetrate the entire 
thickness of the cabinet. Users cannot 
receive an electric shock from this fiber 
glass cabinet as it is a non-conductor 
of electricity. 

Saturation advertising of the big - 
profit outdoor antenna markets has 
been launched by Channel Master 
Corp., a manufacturer of TV antennas 
and accessories. The featured product 
of the new national campaign is the 
powerful TV fringe area T -W antenna, 
which was introduced last year via the 
industry's very first national consumer 
campaign. A free "Antenna Check-up 
Kit" offer is again prominently dis- 
played in all new ads. This offer has 
demonstrated its ability to pull in live 
leads for dealers by the tens of thou- 
sands. Based on experience, more than 
50% of the leads are converted into 
actual sales. To blanket the rural and 
smaller city trading areas, which com- 
prise the bulk of the fringe area 
markets, large -space ads are appearing 
in Farm Journal, Progressive Farmer 
and Family Weekly. 

A new promotion designed to build 
consumer confidence in local radio TV 
service dealers and the profession of 
servicemen, was announced by the 
Westinghouse electronic tube division. 
Key to the program is a pamphlet, 
"This is the Story of a TV Set," which 
is given free to all dealers as part of a 
"Build Consumer Confidence" kit. A 

HERE'S WHAT YOU GET 

100 High Stability ERIE Disc 
or Tubular Ceramicons 

18 Popular Values 

Handy, Convenient 18 Section 
Plastic Storage Case 

Exceptional Value 

ORDER NOW 

From Your 
ERIE 

DISTRIBUTOR 

DISC and "GP 
CERAMICON 

HERE'S WHAT YOU SAVE 
REGULAR PRICE 

100 ERIE Disc or 
Tubular Ceramicons . $15.00 
18 Section Plastic Case . 1.75 

Total Value $16.75 

YOU PAY $10.65 
YOU SAVE $ 6.10 

DIVISION 
ERIE RESISTOR CORPORATION 

ERIE. Rn 

dealer window display and streamers 
are also included in the kit. "The ob- 
jective of the program is to bring some 
of the little known facts of servicing to 
the consumer," Mr. Lane pointed out. 
"Consumers are not aware of the 'buy' 
they get in modern servicing because 
they fail to understand basic costs that 
go into servicing. Our program is de- 
signed to bring this story to the con- 
sumer." 

Sales of TV sets in September 
reached the highest level recorded since 
last December and only slightly under 
sales of last September, the second 
highest sales month during 1956, the 
Electronic Industries Association an- 
nounced. Radio sales at retail, exclud- 
ing auto sets, continued spectacularly 
and were exceeded only by the Decem- 
ber 1956 sales for this near -two-year 
period. Television sales totaled 705,247 
in September compared with 510,097 
sold in August and 763,908 receivers 
sold during September 1956. Cumula- 
tive television sales totaled 4,452,081 
during the first nine months of this 
year compared with 4,603,626 sets sold 
during the corresponding period last 
year, EIA reported. 

TRANSISTORS 

[from page 5] 

that the drawn crystal is either p -type or 
n -type depending on the type of im- 
purity originally present in the melt. 
During the pulling process, the type 
of impurity in the melt may be changed 
from n to p or p to n. This is done by 
adding sufficient impurity metal of 
opposite charge so that the original 
charge is neutralized. Following this 
an additional amount of the same im- 
purity is added to effect the desired 
amount of impurity. Thus, if a melt is 

originally n -type, by adding a p -type 
metal the melt will become p -type. 
Similarly a p -type melt can be changed 
into an n -type by adding sufficient n - 
type impurity to the melt. 

This principle is utilized in making 
a grown junction transistor. Let us 
consider first the manufacture of an 
n -p -n type. In this process the single 
crystal seed is dipped into a doped n - 
type melt of germanium, or silicon, 
then rotated and withdrawn at a con- 
trolled rate. At a certain point in this 
cycle the crystal will have a shape such 
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r-- '18MIMIME ----- 
NOW ... Check Vibrators 

In ANY Tube Checker 

SENCORE 
VIBRp' 

AApraR 

I 

2 ADAPTORS 
1 IN 

Checks Both Three 

and Four Prong 

' MANUFACTURED BY 

'SERVICE 
INSTRUMENTS CORP. 

171 OFFICIAL RD. ADDISON, ILL. 

ONLY $275 
DEALER NET 

Vibrators 

' Merely plug into any tube 

1 
checker. Set for 65X4 

(or 6SN7) for 6 Volt Vibra- 
'tors and 125X4 (or 12SN7) 

for 12 Volt Vibrators. 
Two lamps viewed through 

top of adaptor indicate 
Iwhether or not Vibrator 
needs replacing. Rugged - Made of steel. 

Replaceable but unbreakable 2;51 indicating 
Lamps. Operates easily with Sencore LC2 Leakage 
Checker. Complete instructions 

screened on 
front. 

At leading 
distributors 
everywhere 

POPULAR 
SENCORE 

PRODUCTS 

Transistor 
Tester 
Leakage 
Checker 
Filament 
Tester 
Handy 'a6" 
Vlbra-Daptor 

saw mi lam fatafiOBI NB Mail IBM Rali11 

BEWARE OF 
IMITATIONS 
There Is Only One 
Original, Dependable 

NO -NOISE 
TUNER -TONIC 
with PERMA-FILM 
Cleans, lubricates, restores 
all tuners, including wafer 
type. Won't change or affect 
capacities, inductance or re- 
sistance. Won't harm insu- 
lations or precious metals, 
nor attack plastics. Elimin- 
ates all noise, oxidation and 
dirt indefinitely. For tele- 
vision, radio and FM. 
6 oz. Aerosol Can. $ 2 lo 3.25 Net to servicemen. 
Non-toxic, non-iunammsble, 
insures trouble -free per- 
formance. 

Extra economical because, a 
small amount does the 'job ! 

Volume 
Control 

Contact 
Restorer 

with 
Penn a. 

Film 

2 oz. 
bottle. 
Net to 

service- 
men 

$1.00 

tmrttKj*µr 
,., ,t.. 

ELECTRONIC 

u;tt:PiltgI-we 
' osseo 

Restmet 

Cleans, lubricates, protects ... 
NOT A CARBON-TET SO- 
LUTION. Still available in 
the new 6 oz. spray can. Net 
to servicemen. $2.25 

Also available in 8 oz. 
bottles and quart cana. 

At Your Nearest 
Distributor 

CHEMICAL CORP. 
813 Communipaw Ave. Jersey City 4. N. J. 

to C2 in Fig. 2. Inductance L104 ;s 

the rf choke which, in combination 
with C118 and C128, prevents rf from 
reaching R109 and other parts outside 
the tuner. In practice, two fine tuning 
(variable resistor) controls may be 
used. (The simplified schematic, Fig. 
2, shows only one variable resistor.) 
Resistor R109 is the fine tuning con- 
trol located on the receiver control 
panel and wired to the tuner. A re- 
mote fine tuning control may be wire 
connected to pin 7 of the remote socket. 
When used, the remote fine tuning 
control is in parallel with R109 and 
therefore interaction occurs between 
the two controls. In other words, the 
setting of one fine tuning control af- 

TUNER 

x 

OiXEPRiSE lqTtOXLE53 

Fig. 3-Schematic of the fine 
tuner circuit interconections. 

fects the tuning of the other. For 
proper fine tuning of the remote fine 
tuning control, the receiver control 
should be in approximately mid -posi- 
tion. Similarly, the correct setting for 
the remote fine tuning control is m;th- 
position when adjusting the fine tun- 
ing control at the receiver. - 

The oscillator half- rot the mixer -os- 

cillator ttlhe (5S:6'8) is shown in Fig. 
3. i.riductance LI is the oscillator coil 
-and part of a turret strip and a dif- 
ferent oscillator coil is switched in 
when the channel is changed. Capaci- 
tor C117 forms part of the oscillator 
resonant circuit. C11S (corresponding 
to C2 in Fig. 2), in series with the 
crystal diode, is effectively connected 
across the oscillator coil. The cathode 
of the crystal diode is grounded, C115 
is connected to one end of the oscilla- 
tor coil; the other end of the coil is at 
rf ground potential. As discussed previ- 
ously, the effective capacity of C115 
is determined by the current flow 
through the crystal diode. This cur- 
rent flow is controlled by the loading 
effect of the fine tuning controls and 
thus, fine tuning of the oscillator is 

accomplished electrically. 

TRIOS 
I9é, 

ZEPHYR FAMILY 
Of ANTENNAS 

FOR DISTA NCC 

FOR REMC-D SrA Ncc 

ZEPHYR) 
ROYAL 

row awe MXrMVM 

U.S. 'ATENT No. 2,772,413 

CANADIAN PATENT No. 541,670 

EXTiNDED "WING" DIPOLE 
"WING" DIRECTOR 

.:OLLINEAR DIRECTOR 
STAGGER - TUNED 

cc GRIGGSVILLE, ILLINOIS 

Export Sales Div., 
Scheel International Inc., 

5979 N. Lincoln Ave., Chicago, U.S.A. 

Cable Address: HARSCHEEL 
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- ram& 
Ittett 
COLOR GUN 

KILLER 
Operates Guns Indi- 
vidually to make color 
purity adjustments. 

Model T-101$495 
List Price 

COLOR 

KINESCOPE 

ADAPTER 
To test color kine on 
black and white lest- 
era. 

Model T-201 $450 
List Price 

COLOR BRITE 
Color TV Tube Britener. 

ModelC-501 $975 List Price 

At all distributors 

COMPANY 

COLOR TV 
SERVICE 

AIDS 

3100 N. ELSTON AVE. 
CHICAGO 18, ILLINOIS 

There's always 
something new being, 

developed by 
Parma -Power 

SPRAY! DROP,t 
._\the NEW 

QUIETROLE pray-, pack 
or the 

QUIETROLE 
Bottle with the 

Eye Dropper Cap 

Now AUIETROLE of- 
fers you both types 
of containers. enither 
way assures you u -f 
the same unfailing re- 
sults that QUIETROLE 
is known for. 

Make your next pur- 
chase QUIETROLE, get 
both and learn the dif- 
ference between qual- 
ity and poor substitutes. QUIETROLE is the 
original product of its kind, it is a FIRST of 
the Industry and you can depend on it to end 
your noisy control and switch troubles. 

manufactured by 

QUIETROLE 
COMPANY 

Spartenburg, South Carolina 
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(c) 

Fig. 7-Doping procedure during 
initial steps of production of n -p -n 

junction transistor. Crystal is then 

diced as shown in Fig. 8. 

as that shown in Fig. 7A. Now, let us 

add a pellet of p -type material with just 
enough impurity content to make the 
melt have a given p -type resistivity. 
Under these conditions the pulled por- 
tion of the crystal will be p -type as 

shown in Fig. 7B. At a certain time cor- 

responding to the desired thickness of 
p -type crystal formed, if an n -type pellet 
is added to the melt, the pulled crystal 
will become n -type again. This is shown 
in Fig. 7C. There is now formed a 

single crystal with a p -layer 'sandwiched 
between two n -type layers. The thick- 
ness of the p -layer is controlled by the 
time during which the melt is allowed 
to remain in a p -type condition. During 
this process accurate temperature con- 

trol is maintained. This temperature 
control is of extreme importance. The 
end result is a crystal of the type shown 
in Fig. 8A. This crystal is first sawed 
along the dotted section shown in the 
figure. We now have an n -p -n crystal 
disc as shown in Fig. 8B. This crystal 
is then sawed horizontally and vertical- 
ly producing hundreds of individual 
n -p -n units of the shape shown in Fig. 
8C. Leads are then attached to these 
units as shown in Fig. 8D. 

In Figs. 9A and 9B we show how 
alloy junction and grown junction 
transistors are mounted. In both cases 
the center lead connects to the base. 

(A) 

(;: SAWED ALONG THESE PLANES 

(D) 

/I 
Ir 

EMITTER 

N N 

COLLECTOR 

Fig. 8-Crystal is diced by sawing 
as indicated in "A" and "B." Hun- 

dreds of grown junction transistors 
are produced from a single slice. 

The lead nearest the base lead connects 
to the emitter. The lead farther re- 
moved from the base lead connects to 

the collector. 
Grown transistors are superior to 

alloy junction transistors for high fre- 

quency applications. Of course it must 
be understood that where the frequency 
requirements are not so rigorous, as in 
audio applications, alloy junction tran- 
sistors provide satisfactory service. In 
the next installment we will describe 
other types of transistors, the manner 
in which they are made and their char- 
acteristics. 

[To be continued] 

GERMANIUM GROWN 

JUNCTION CRYSTAL 

COLD 
BABE 
LEAD 

EMITTER 

METAL 
CASE 

GERMANIUM CRYSTAL 

r 
COLLEC1 OR 

C. 

ALLOY 
JUNCTION 

EMITTER 

Fig. 9-Complete transistor in 

mounting. Emitter is closer to base. 

. just a fe" of the many 
n,ew g_-¡ recision 

ens-I¡neered products 
MOM 

FIELD STRENGTH METER Model Fs,M-t 

A portable precision instrument fr'r 
accurate measurement of RF signals. 
Continuous tuning from 54 me to 216 
me covering VHF -TV, FM, mobile, air- 
craft, ham, industrial and CD. Use of 
B -T UHF converter extends range to 
entire UHF band. $310 net 

3 MASTERLINE CRYSTAL - 
CONTROLLED CONVERTERS 

Model MVC: Hi -to -to channel VHF converter. 

Model MLC: Lo -to -Lo channel VHF converter. 

Model MUC: UHF to VHF converter. 

Extremely stable, self -powered with two matched 
75 ohm outputs. All channel VHF mixing net- 
work. Flat within I/ db over full 6 me output. 
For color and black and white TV. 

4 INDOOR TV SYSTEM TAPOFFS 
Easy to install, matched low cost tapoffs 
Model 101-75: single isolated tapoff 
for recessed mounting. For RG -1 1 /U or 
RG -59/U, with 75 ohm jack. 
Model 101-300: has 300 ohm terminals. 

Model T02-75: two 75 ohm outlets from 
RG -11 /U or RG -59/U cable. 
Model T02-300: two 300 ohm isolated 
outlets from RG -11 /U or RG -59/U cable. 

sold by electronic parts distributors 
for further information use coupon below 

BLONDER -TONGUE LABS, INC. so -n 
9.25 Ailing Street, Newark 2, N. J. 

Please send me literature covering: I 

D Field Strength Meter D Masterline Converters 
D Indoor TV System Tapoffs 

I 
city ...._..... 

Name 
Address. 
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4. 

RADIO AND TV . 
SERVICEMEN 

cut servicing time-make more. 
money with 

Model 107 TUBE TESTER - 
3 complte 

tests in one " candy instrument 

Here'sthe tube .tester every service - 

ear 
4 

service - 
asking for! Outstanding 

las beenr. a g 
P '' ,4nd accuracy - provides ormc 

.utual Conductance Test of ltll 
.,r radio and TV amplifier tubes . C°Fnode 

Emission Test for all tubes 
a,.ree point selector system-nationally 

zI.cepted Grid Circuit Test developed 
,.and patented by Seco. Saves valuable 
time-quickly pays for itself! 

Self-contained in portable carrying case 
with handy flip - chart for 
fast, easy tube set-up data. X13950 net 

Model GCT-8 
GRID 

CIRCUIT 
TUBE 

TESTER 
(U.S. Pot. No. 2,784,372) 

Quickly spots grid errors and leakage 
in critical amplifier tubes! 

Checks critical "Control Grid" condi- 
tion of vacuum tubes faster, more accu- 
rately than any other tester! As many as 
eleven simultaneous tests-automatic- 
ally! Stop guessing, substitution check- 
ing and costly re -checks. Electron -eye 
tube indicates faults at a glance. Truly 
portable-may be stored and carried 
anywhere. 
Wired and factory tested, $29.95 net. 
Complete, easy -to -assemble 
kit 

$1995 
net 

FLYBACK CIRCUIT 
and INDUCTANCE 

ANALYZER 
Checks complete horizontal coil circuit 
... not just individual components! 

Nothing faster! 100% accuracy! Reso- 
nant frequency and "Q" meter principle 
used for testing-will not be obsoleted 
due to variables in engineering design of 
circuits to be checked. 
With self-contained power $3895 supply, matched 18" leads. net 

MANUFACTURING 
today for free literature 

MA CO. CO 
44111004 5015 Penn Ave. So., Mpls., Minn. 

AUTO RADIO 
[from page 44] 

If the tuner blows fuses, the cause 
may be: 

1. Sticking solenoids. If evident, 
replace. 

2. Clutch adjusted too tight. Re- 
adjust clutch. 

Should radio blow fuses: 
1. Check for a shorted transistor. 
2. If transistor is o.k. check for 

short in the radio "A" supply 
circuit. 

To test the transistor for short be- 
tween the emitter and collector (most 
common short) it is necessary to: 

1. Unsolder base and emitter leads 
from the circuit. (See Fig. 7) 

BASE 

'a 

43 ca 

COLLECTOR 
STUD 

COLLECTOR 

EMITTER 

Fig. 7-Color coding used on the 
transistor terminal connections. 

2. Set ohmmeter en R x 1 scale 
(caution: do not use a higher 
scale). 

3. Place negative meter lead on 
collector and positive lead on 
the emitter. 

4. If reading is zero, the transistor 
is shorted. I 

FINE TUNING 
[from page 8] 

period of time, the current through the 
crystal diode increases; the crystal di- 
ode acts as a lower series resistance and 
reduces oscillator frequency. The re- 
verse condition exists when R2 is in- 
creased in resistance, causing a longer 
R2 -C2 time constant. 

The rf choke prevents the radiation 
of the oscillator signal through the 
wiring by presenting a high impedance 
to its passage. 

Practical Circuit Operation 

Up to this point, reference has been 
made to an equivalent circuit and a 
simplified schematic. Consider now 
the EFT circuit used in the 
470V043H03 tuner in the Westing- 
house V-2371-29 chassis. A portion of 
the tuner schematic is shown in Fig. 3. 

The crystal diode, X100, is a 
1N87G. Condenser C115 corresponds 

Min 

"Now the next time I come into 
your store perhaps you'll stock 
JENSEN NEEDLES, eh?" 

SEMICONDUCTOR 
PRODUCTS 

Progress in semiconductor (and associated 
components) development is so rapid and 
vital that engineers in this field agree 
there is need for an authoritative technical 
magazine whose text content is devoted 
solely to it. 
Such a magazine is SEMICONDUCTOR 
PRODUCTS. First issue January 1958. 
Thereafter regular issues will be published 
every -other -month in the March -May 
sequence. 
SEMICONDUCTOR PRODUCTS textwise 
consists of up-to-date technical articles 
and features of vital interest to the de- 
sign and applications engineer, prepared 
on an engineering level by foremost 
authorities in this field. Also included are 
trade news, new products, current devel- 
opments, and new applications, designed 
to provide the engineer and executive 
with up-to-the-minute industry information. 

SEMICONDUCTOR PRODUCTS 
300 West 43rd Street. New York 36. N. Y 
Sirs: Here is my remittance for $ 
Enter my subscription order to "SEMICON- 
DUCTOR PRODUCTS" as follows: 
Subscription Rates: 
D $3.00 for 6 issues. D $5.00 for 12 issues. 

(Foreign $4.00 and $6.00) 

Name 

Address 
City 
Firm Name 

(Print Carefully) 

Zone State 

Title 
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Examine it today 

Being introduced by leading Electronic Parts Distributors 

PYRAMID ELECTRIC COMPANY 

We hit the target again ... 
with this new, modern version of the 
most wanted service -test instrument. 

Pyramid introduces the CRA-2 
Capacitor -Resistor Analyzer, a versa- 

, tile, up-to-date, moderately priced test. 
.instrument. The CRA-2 is the perfect 
multi -purpose analyzer for the tech- 
nician, serviceman and engineer, in 
industrial and military electronics, 
black and white, and color television, 
and all related_ fields. 

The guesswork has been removed 
from circuit trouble shooting. When 
making leakage_current measurements, 
the values are read directly from the 
meter while the rated operating volt- 
age is applied to the capacitor. A 
vacuum -tube ohmmeter circuit dis- 
plays accurate insulation -resistance 
values On the meter for many types of 
capacitors. The extended range cali- 
brated pdwer factor control permits 
power factor measurements of electro- 
lytic capacitors rated as low as 6 volts 
DC working and as high as 600 volts 
DC working. This special "QUICK 
CHECK': circuit performs rapid "IN 
CIRCUIT" test for short, open, inter- 
mittent high RF impedance and high 
power factor without removing or dis- 
connecting the component from its 
operating circuit. 

FEATURES 

"Quick Check" in circuit test for Open Circuits. 
Short Circuits. Intermittents. High RF 

Impédance. High Power Factor. 

Speedily and accurately checks: 
Capacitance. Power Factor. Resistance. 
Insulation -Resistance. Leakage Current. 

Precision meter for accurate readings of 
leakage current, applied voltage and 
insulation resistance. 

Combination Wien and Wheatstone bridge. 

Accurate vacuum -tube meter circuit. 

Parts of the highest quality are used. Wire 
and wiring meet military specifications. 

1 445 Hudson Blvd., North Bergen, New Jersey 



RCA 

SUPPORTS 

SERVICE 

DEALERS 

WITH 
DYNAMIC 

NEW 

"PROFIT 

BUILDERS!" 

RAUIO iiBES 
byte, 

tea 

ive 

replace 

With 

teens 
free! 

Tested bete :ey experts 

Here are your '-Tubes Tested 
By Experts" pri+motion aids.. 
interest -arousing leaflets 
to mail or hand out... 
eye-catching ea_seled-card... 
traffic -stopping 30" x 40" 
display...3-coirx streamer... 
illuminated sign...ad mat! 

ribAti'rp , 

Close -to -a -hundred different sales-excitirm displays, 
advertising, mailing, and promotional materials-for all -year use- - 
draw customers, create good will, build prestige and sales. 

1, 

It takes more than a "meter" to service radio and TV . It 
takes an expert-like you-with special training, 
experience, and solid knowledge of how to use all 
the tools of the trade. And RCA continues to 
support the "experts" with sales -promoting 
materials that tell everyone there is only one 
"short-cut" to saving money in radio -and -TV 
repairs-that's by coming to you first with their 
tube and repair problems. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

Contact Your RCA Tube Distributor... NOW! 

It's NEW: 

RCA "Profit Builders" Catalog: 
It's chock full of pictures ana descriptions:f the 
many promotional, business, service, ane tech- 
nical aids RCA offers to independent servic,_ deal- 
ers. Get your copy and start building more 
profits right away with outdoor and ndoor 
hanging -signs authorized tube dealer plaque 

display clock illuminated service signs -decals 
stickers complete window -displays - broadsides 
mailers streamers business booklets pesters 
ad mats radio and tv commercials 'advertising 

gifts for customers business forms and tags 
uniforms technical literature. 




