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20 7 WATT RESISTORS 

RESIST 0 -CARD 
NEW TYPE PW-7 WIRE WOUND POWER RESISTORS FULL 7 WAIT RATING 

alb 

SELECTED POPULAR VALUES 

IRC 442 PW7 7W 
25n10% 

25 
/g, v pW7 7W 
2420p oLL 9 

0% 
1, It,. 

IR 

IRC ?. PW7 7W r-_ iSUO44 n 10% . 
1500 

IRC 442 PW7 7W 
-''i00 f2 10% 

TRY 
these modern power resistors 

Servicemen everywhere are finding IRC's unique approach to wire wou 
power resistors is ideal for today's service requirements. Try them yourself, 

COMPACT, RECTANGULAR DESIGN FAMOUS IRC ELEMENT 

AXIAL LEADS 

CLEAR, PERMANENT MARKINGS 

CONSERVATIVE RATINGS 

oled i 

eramic case or comp ete insuloti 
n 

2 SIZES -7, full se 

FULL COVERAGE OF RESISTANCE 
VALUES 

BUY 
handy Resist -O -Card assortments 

Your IRC Distributor has these new power resistors in 2 convenient assortments 
of popular values. The values are printed on each card ... you always know 

at you ha what you need. 

1000 

I IRC 442 PW7 7W - 1000 n lo% 

1000 

RESIST -O -CARD # 19-A 7 Watt assortment of 20 
o ulcer values-$6.60 net 

RESIST -O -CARD # 20-A, 10 Watt assortment of 20 
ues-$7.20 net 

I 3C-1 
oco fl 10% { 

5000 

INTERNATIONAL RESISTANCE CO. 
Philadelphia, Penna. 

FOR 10 WATT POWER RESISTOR REQUIREMENTS SPECIFY IRC ASSORTMENT 20.A. 

ASSORTMENT #20-A INCLUDES 20 PW-10 RESISTORS IN SELECTED VALUES-$7.20 NET. 
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g40 
RADIART features 

the complete line of NEW 
COMMUNICATION VIBRATORS 

in 6 Volt and 12 Volt Series 
that outlast all others 

These Ten Types Offer Complete Replacement for 
ORIGINAL Communication Equipment. 

Old No. New No. 
6 volt 6/12 volt 

5515 
5518 
* 

* 
5605 
5620 
5621 
5622 

5715 
5718 
5721 
5722 
5725 
5805 
5820 
5821 
5822 
5824 

6715 
6718 
6721 
6722 
6725 
6805 
6820 
6821 
6822 
6824 

For Specific Applications See Latest Radiart Vibrator Guide 

sUBSIDII.RY OF 

Again because of SUPERIOR 

ENGINEERING and 

CONSISTENTLY INCREASED 

QUALITY, Radiart offers 

you communication vibrators 

that are DEPENDABLE! 

The RIGHT vibrator ... for 

EACH application! See 

for yourself ... You're 

RIGHT WITH RADIART. 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

TV ANTENNAS AUTO AERIALS VIBRATORS ROTORS POWER SUPPLIES 

April, 1956 PF REPORTER 1 
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Sprague Salutes 
the Independent 
Service Dealer 

Ask your distributor 

for big, window -size 

blow-ups of this ad, 

or write directly to 

Sprague Products Co., 

North Adams, Mass., 

on your letterhead. 

SPRAGUE 

HERE'S TO THE MAN 

... who assures your enjoyment of the best 

entertainment in the land. 

...who competently and conscientiously 
keeps your TV and radio in top operating 
condition. 

... who has become a specialist in his chosen 

field like your doctor, lawyer, or dentist. 

... who has the finest service equipment to 
operate his own business in your home 

community. 

... who stands alone ... serving no other boss 

than you, the customer. 

... who has earned your patronage, respect, 
and confidence as an important asset to 
the community he serves. 

CD 

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC COMPONENTS 

2 PF REPORTER April, 1956 
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dependable BUSS FUSES can help 

safeguard the good name of your 

Product or Service 

14,1 le/ 

Íio6ETRSUh 

Fuses may be considered a small item by many service 
dealers and manufacturers-however, BUSS quality fuses can 
prevent endless trouble by giving dependable electrical pro- 
tection under all service conditions. 

Poor quality fuses can blow needlessly and shut down your 
customers' equipment - even though no trouble exists on 
the circuit. 

Or, poorly made fuses might not shut down the circuit quick 
enough when there is an electrical fault - and your customers 
have the expense of replacing needlessly burned out parts. 

Why chance having these troubles mistakenly blamed on 
the quality of your product or service? 

Safeguard against loss of customer good will by standardiz- 
ing on "trouble -free" BUSS fuses. Each BUSS fuse, normally 
used by the Electronic Industries, is electronically tested. A 

sensitive device automatically rejects any fuse not correctly 
calibrated, properly constructed and right in all physical 
dimensions. 

That's why BUSS fuses blow only to protect - never need- 
lessly. Thus they help safeguard your good name - as surely 
as they protect users. 

FUSETRO 
Makers of a complete line of fuses for home, farm, reusrwO*TNY NAMES IN 

commercial, electronic, automotive and industrial use. ELECTRICA( PROTECTION 

BUSS 

BUSSMANN MFG. CO. 
(Div. McGraw Electric Co.) 

University at Jefferson St. Louis 7, Mo. 
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"2300 RAYTHEON TUBES 
PERFORMANCE TESTED 

WITHOUT ONE 
FAILURES 

RAYT 

nADin , a`` ./lSion 
M 

TUBES :t': 

RIGHT ..voR soutts AND SIGHT " 

RAYTHEON RAYTHEON RECEIVING TUBES for replacement 
pass every test for performance and quality 
at HOWARD W. SAMS & CO., INC. 

The results of this thorough, impartial test of regular 
production Raytheon Tubes provide potent evidence 
that Raytheon Tubes are tops in quality and perform- 
ance. Here's what the report says: 

"Raytheon tubes were substituted in basic chassis, 
representing several hundred models. In these 
tests 2300 Raytheon tubes were tried in 230 differ- 
ent circuit applications with no apparent tube 
performance failure. Conditions were arranged 
to simulate fringe area as well as prime signal 
area, when testing tube types in RF, IF, Video, 

+,fY'RF - 

o 

s 
o 

`ho 4Hp 
Slol 

Sync, Vertical Oscillator and Horizontal Oscilla- 
tor Circuits. Low Voltage Rectifiers, High Volt- 
age Rectifiers, Vertical and Horizontal Oscilla- 
tor, and Horizontal Output Tube types were also 
checked under low line voltage conditions. No 
types were found incapable of providing satis- 
factory results in these circuits, after adjust- 
ments of service controls." 

What more can we add to this conclusive proof that 
Raytheon Receiving Tubes are truly RIGHT ... For 
SOUND and SIGHT. 

RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, Ill. Atlanta, Ga. Los Angeles, Calif. 
Raytheon makes Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon- 

all these ductor Diodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes 
.?xcelence ix L°/.r1.30014e0 

April, 1956 PF REPORTER Visit Raytheon Booth No. 4 at the ELECTRONICS PARTS DISTRIBUTORS SHOW 
MAY 21-24-Badges issued only in advance-No registration at the show 
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You can service faster... better 
with these new 

RCA TEST INSTRUMENTS 
NEW SENIOR 
VoItOhmyst,c 
RCA WV -98A 

EW 

OPE, 
O -91A 

1R Oíf1tLOSC 

You can service faster with the new RCA WV -98A 
SENIOR VOLTOHMYST because it has such work -simplify- 
ing features as full-vision,expanded,easy-to-read meter scales, and a new, streamlined single -unit probe 
with built-in dc/ac-ohms selector -switch which facilitates trouble -shooting in compact sets. The new 
RCA 5" 'SCOPE, WO -91A, too, is packed with labor-saving time -saving features usually found in more 
expensive instruments. It has preset "V" and "H" sweep positions, and there's a built-in semi -auto- 
matic voltage -calibrating circuit that automatically disconnects the input circuits during calibration. 
Improved circuit designs result in exceptional stability, contributing to faster-better service jobs! 

NEW SENIOR VoltOhmyst®, RCA WV-98A- 
has separate, color -coded peak -to -peak and 
rms-voltage scales-factory calibrated with the 
finest laboratory instruments 14 ac ranges 7 

dc ranges 7 resistance ranges 11 megohms 
input resistance on do ±3% accuracy full- 
scale on both ac- and dc -voltage measurements 

tracking error 1% or better. RCA WV -98A is 
supplied with the new slim, single -unit WG -299A 

DC/AC-Ohms switch -probe and shielded cable, 
ground cable, alligator clip, and instruction book- 
let-complete price $75.00* 

' User Pric (optionI1 

Speed-up your service jobs...keep-up your qual- 
ity...with "serviceman priced" RCA TEST EQUIP- 
MENT-now-at your RCA Distributor! For data, 
write RCA, Commercial Engineering, Section D33W, 
Harrison, N.J. 

NEW 5" 'SCOPE, RCA WO-91A-a dual -bandwidth 
'scope can be used to observe and measure color -burst 
signals, for signal tracing, and for aligning wide -band video 
amplifiers and chrominance circuits multi -scale graph 
screen, scaled directly in peak -to -peak volts, makes direct 
reading of voltages as simple as with a VTVM response 
within ± 1 db from 10 cps to 4.5 Mc in wide -band position 

sensitivity 0.05 volt peak -to -peak (0.018 volt rms) in nar- 
row -band position polarity -reversal switch facilities 
for "Z" -axis modulation. RCA WO -91A, including WG -300A 

two-way direct/low-capacitance probe and cable, alligator 
clip, ground cable, green -graph screen, and instruction 
booklet-complete price $229.50` 

TEST EQUIPMENT 
RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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NEW CHASSIS PUNCHES 
A complete line of precision punches, 
featuring WaiscoPioneer "Taper Wedge" 
design to weed more accurate hole 
punching...any size, any shape. 

HARDWARE & SERVICE AIDS 
complete line of essential small 

omponent hardware, packaged in 
eusable plastic boxes. Dial cord, 

CHEMICALS eed-thru bushing, and other valuable 
A complete line of chemical specialties, service aids. 
Including cements, solvents, and contact 
cleaners in bottles and handy spray cans. 

If it makes servicing 
faster, easier, 
more profitable... 
you'll find it in the 

COMPLETE 2I;1 

.d:. .:. ..M ....r : 1n.. ..e 
BMW ...:..,..... :: ::;:::;.::::. 
..... /...r ELECTRONICS CORPORATION 

1 sU[SIOIJIY Of íT.(aQpriffit OORP014i1O11 

3602 3renshaw Blvd. 
Los Angeles 16, Calif. 

Canadian Representative: 

Atlas Radio Corp., Ltd. 

50 Wingold Ave., Toronto, Canada 

Overseas Repreoentative: 

Ad Auriema, Inc. 

89 Broad St. New York 4, N. Y. 

JLINE 

NEW TEKNI-LABELS 
A complete line of handy title and design 
decals for speedy labeling of 
electronic equipment. 

NEW PHONO -RECORDER 

DRIVES & BELTS 

The first, complete line of vital 
replacements for all major phonographs 
and tape recorders. Packaged in 

convenient kits or sold separately. 

___----- 

P 

ALIGNMENT TOOLS 

A complete line of tools for every 
servicing job. 

www.americanradiohistory.com



FROM DELCO RADIO come the speakers 
with highest performance. You trust them... so 

do your customers! 

8 

Engineering skills of Delco Radio and General Motors com- 
bine to offer a full line of speakers for home and auto radios, 
phonographs, TV, and Hi-Fi. National advertising behind 
the Delco Wonder Bar Radio develops a bigger service 
market for you! For fast service call your UMS -Delco 
Electronics Parts Distributor. 

14 Standard Models: Designed and built to R.E.T.M.A. 
standards with heavily plated metal parts and Alnico -V 

magnets. Precision felted cones give uniform response over 
full operating frequency range. All are fully dustproof 
and dependable. 

Dual -Purpose Hi-Fi Model 8004: A superior speaker for 
custom-built audio systems and for replacements in AM, 
FM, TV and phonograph sets. Size 8", 50 to 12,500 CPS 
frequency range; Alnico -V magnet; 10 -watt power rating; 
4.1 v.c. impedance; 1aí 6" voice coil. 

DELCO 
W O iV O""° - B A FR - J 

RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

GM 
dää A GENERAL MOTORS PRODUCT -A UNITED MOTORS LINE 

Distributed by Electronics Distributors Everywhere 

A complete line of original equipment service parts from the 

W O R L D L E A D E R I N A U T O R A D I O 

PF REPORTER April, 1956 
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Changes irr 

Demands for Series -String 

Operation and Greater 

Sweep Power Are Being Met 

by Thomas A. Lesh 

Many familiar types of tubes 
have recently been redesigned. 
Some of the modified ones are es- 
pecially suitable for operation in 
series strings, and others are able 
to withstand higher voltages and 
currents than the original tubes. 
The type numbers of the rede- 
signed tubes differ only slightly 
from those of the originals. In 
some cases, the first digit of the 
number is changed in order to in- 
dicate that a new value of filament 
voltage is necessary; in other 
cases, a final letter is added to the 
original type number as an indi- 
cation that some specification has 
been changed. Since most of the 
original designs are still in com- 
mon usage, the number of tube 
types which the service techni- 
cian must keep in stock has been 
vastly increased. 

The presence of so many new 
designs has created some confu- 
sion about the differences between 
closely related tubes. It is our 

purpose in this article to explain 
these differences and to point out 
instances in which similar types 
of tubes can be interchanged. 

Series -String Operation 

When modifications were made 
to existing 6 -volt and 12 -volt 
tubes in order to permit series - 
string operation, the filaments 
were redesigned to conform to two 
standards. First, the filament cur- 
rent had to be held to 600 milli- 
amperes within close tolerance. 
Second, the time taken by the fila- 
ment to attain operating temper- 
ature had to be approximately 11 
seconds. These standards were 
maintained in order that voltage 
surges would be minimized across 
any of the filaments in the series 
string. 

Some of the older types of 6 - 
volt tubes have filaments which 
are rated at less than 600 milli- 
amperes. The corresponding se- 
ries -string tubes were designed 

TABLE I 

Series -String Tubes with Low Filament Voltages 

TUBES FOR 600 -MA ORIGINAL 
SERIES STRINGS TUBES 

FILAMENT CURRENT 
OF ORIGINALS 
(milliamperes) 

2AF4 

3AL5 

3BC5 

4BZ7 

5AN8 

5U8 

6AF4 

6AL5 

6BC5 

6BZ7 

6AN8 

6U8 

225 

300 

300 

400 

450 

450 

with filament voltage ratings that 
are lower than those of the older 
tubes. These voltages were re- 
duced so that the performance of 
the tubes would not be affected by 
an increase in filament current. 
The type numbers of these rede- 
signed tubes begin with the fig- 
ures 2, 3, 4, or 5. These corre- 
spond to filament voltages of 2.35, 
3.15, 4.2, or 4.7 volts, respectively. 
Some examples of series -string 
tubes which employ a reduced 
filament voltage are given in 
Table I. 

Series -string tubes like those in 
this table are readily recognized 
by their unusual filament -voltage 
ratings, and there need be no 
doubt about the suitability of 
one of these tubes for series - 
filament operation. 

The 6S4 tube has a 6 -volt, 600 - 
ma heater. In its original form, 
this tube is not suitable for series 
operation because the warm-up 
time of the heater is improper. A 

TABLE II 

Series -String Tubes with 12 -Volt Filaments 

SERIES -STRING 
TUBES 

ORIGINAL 
TUBES 

FILAMENT CURRENT 
OF ORIGINALS 
(milliamperes) 

12AX4GTA 

12BH7A 

12BY7A 

12L6GT 

12W6GT 

12CA5 

12AX4GT 

12BH7 

12BY7 

25L6GT 

6W6GT 

None 

600 

300 or 600 

300 or 600 

300 

1200 
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new type called the 6S4A has 
been produced for series -string 
service. The only change in speci- 
fications is a stabilization of the 
heater warm-up time at 11 sec- 
onds. 

Since output tubes must be able 
to handle relatively high power, 
the 600 -ma series -string modified 
output tubes frequently have 12 - 
volt heaters. Table II lists the 
type numbers of some 12 -volt se- 
ries -string tubes together with the 
type numbers and heater -current 
ratings of the older tubes from 
which the series -string tubes were 
developed. The first three in the 
list have the letter A added at the 
end of their type numbers because 
they are modifications of existing 
12 -volt tubes. The filament of the 
original 12AX4GT already has a 
600 -ma rating, and the other two 
original tubes have the same rat- 
ing when the two halves of the 
center -tapped filament are con- 
nected in parallel. But the warm- 
up times of the originals do not 
meet the standard for series 
strings; therefore, the new varie- 
ties had to be developed. 

The type numbers of the next 
two series -string tubes in the list 
do not have final letters because 
the tubes were not developed 
from existing 12 -volt tubes. The 
filament voltage was changed 
from that of the original tube in 
each case in order to permit a 
change of filament current to 600 
milliamperes without alteration 
of the other electrical ratings of 
the tube. The last series -string 
tube in Table II is a completely 
new type, the 12CA5 audio out- 
put tube. 

Tubes such as the 6S4A and 
12AX4GTA which have the same 
filament -voltage ratings as the 
tubes from which they were de- 
veloped may generally be used as 
replacements for the tubes of the 
original designs, but the reverse 
of this statement is not true. Only 
those tubes which have a con- 
trolled warm-up time should be 
used in 600 -ma series strings. 

The use of the final A in the 
type number of a modified tube 
does not always indicate that the 
tube will operate satisfactorily in 
a series string. The final letter re- 
fers merely to the first modifica- 
tion that has been made to the 
original design of the tube. The 

change could have affected any 
electrical or physical characteris- 
tic; hence, the technician needs 
to learn the significance of the let- 
ter added in each individual case. 

Miscellaneous Changes in 
Specifications 

Several recently designed tubes 
which bear the final A have new 
features that do not concern se- 
ries -filament operation. 

The 6AF4A tube differs from 
the original 6AF4 only in that the 
modified one is % inch shorter in 
over-all height. More compact 
tuners can be designed when the 
new tube is used. These two vari- 
eties may be freely interchanged 
except for the space considera- 
tion. 

The 12AU7A tube has a more 
rigid internal structure than the 
original 12AU7 so that micro - 
phonics are reduced to a mini- 
mum. Since neither the bulb size 
nor the electrical ratings have 
been changed, the two tubes are 
interchangeable. 

The 6BQ7A tube has electrical 
ratings which are slightly higher 
than those of the original 6BQ7. 
The increases are intended to im- 
prove the efficiency of the 6BQ7 
design. The transconductance has 
been increased from 6,000 to 6,400 
micromhos, and the amplification 
factor (mu) has been raised from 
35 to 39. 

The 6BK7A is another tube 
which has higher transconduct- 
ance and mu ratings than the 
original 6BK7. All four of the 
tubes of the 6BQ7 and 6BK7 
types are interchangeable, but the 
tuner may have to be slightly 
realigned to compensate for the 
differences between the types. 

Variations of the 6SN7GT Tube 

Two modifications have been 
made to the original 6SN7GT de- 
sign. The original and both modi- 
fiéd tubes are very closely related, 
and all three are currently in use. 

The first modified tube, which 
is called the 6SN7GTA, is differ- 
ent from the original in maximum 
voltage and power ratings. The 
maximum DC voltage rating of 
the 6SN7GTA is 450 volts, the 
maximum rating for positive pulse 
voltage is 1,500 volts, and the 
maximum dissipation is 5 watts 
per plate. The corresponding rat - 

PRESSED 
STEM 

BUTTON 
STEM 

Fig. 1. Comparison Between Two Kinds 
of Stem Construction. 

ings of the 6SN7GT are 300 volts, 
1,200 volts, and 3.5 watts. 

The increase in maximum rat- 
ings make the 6SN7GTA well 
suited for use in vertical deflec- 
tion circuits which tax the limits 
of capability of the 6SN7GT. In 
other circuits which do not place 
such heavy demands upon the 
tube, the 6SN7GT and 6SN7GTA 
are interchangeable. 

The 12SN7GTA is a redesigned 
tube that is comparable to the 
12SN7GT in the same way that 
the 6SN7GTA is comparable to 
the 6SN7GT. 

The second modified tube is 
designated as the 6SN7GTB. This 
new tube is electrically and phys- 
ically the same as the 6SN7GTA 
except that it has a heater which 
is designed for use in 600 -ma 
series strings. The 6SN7GTB has 
no 12 -volt counterpart. 

A major change in internal con- 
struction is an important feature 
of the modified 6SN7GTA and 
6SN7GTB tubes which are being 
made by several manufacturers. 
In Fig. 1, a 6SN7GT and a 
6SN7GTA are shown with bulbs 
removed and bases cut away in 
order that this change will be vis- 

I2SN7GT I2SN7GTA 

Fig. 2. Comparison of Original with 
Redesigned Tube. 
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5U4G8 

Fig. 3. Comparison of Original with 
Two Redesigned Tubes. 

ible. In the stem of the tube, the 
leads which connect the electrodes 
to the base pins are passed 
through the bottom of the glass 
envelope. The 6SN7GT at the left 
side of the figure has a pressed 
stem in which all the connecting 
leads are arranged in a straight 
line and are sealed into the glass 
as one group. The 6SN7GTA on 
the right side of the figure has a 
button (or wafer) stem in which 
the connecting leads pass through 
small individual glass seals that 
are arranged in a circular pattern. 
The button stem has short, rigid 
leads which are widely spaced; 
and a tube that employs this con- 
struction dissipates heat efficient- 
ly. The electrical ratings of this 
tube can therefore be made great- 
er than those of a tube that has 
a pressed stem. 

The compactness of button - 
stem construction also permits a 
reduction in the height of the 
tube. Observe in Fig. 2 that the 
12SN7GTA at the right is consid- 
erably shorter than the 12SN7GT 
at the left. 

Modifications of the 5U4G Tube 

Two new variations of the 
5U4G design are among the tubes 

which have recently appeared on 
the market. These two tubes, the 
5U4GA and the 5U4GB, are 
shown in Fig. 3 together with their 
prototype. Notice that the new 
tubes are similar to each other in 
that they use straight -sided en- 
velopes. 

Employment of button -stem 
construction and other internal 
features that are new to the 5U4G 
design made it possible to reduce 
the size of the redesigned tubes 
even though the ability of the 
tubes to dissipate heat was actual- 
ly increased. The electrical rat- 
ings of the 5U4GB are higher than 
those of the 5U4GA, but both 
new tubes have considerably 
higher current ratings than the 
original 5U4G. Some of the com- 
parative ratings are presented in 
Table III. These tubes are all des- 
ignated as G -type instead of GT - 
type because their glass envelopes 
are relatively large in size. 

Survey of Horizontal Output 
Tubes 

The most confusing assortment 
of similar tube types is found 
among the beam -power tubes 
which are used in horizontal out- 
put circuits. Brief descriptions of 
the many types of tubes that are 
used in horizontal output circuits 
will be given in the following para- 
graphs. This discussion will be 
confined to tubes which have top 
caps and are used in monochrome 
receivers. Each tube that has a 
number marked with a dagger 
symbol in the following discussion 
has a 600 -ma heater and a con- 
trolled warm-up time and there- 
fore is suitable for operation in 
series strings. 

The tubes which will be de- 
scribed in this survey may be 

TABLE III 

Comparative Ratings of Three Closely Related Tubes 

TUBES CHARACTERISTICS 

Steady -State Peak 
Plate Current, 

per Plate 
(milliamperes) 

Transient Peak 
Plate Current, 

per Plate 
(amperes) 

Output from Filter 
Network of Full - 
Wave Rectifier 
(milliamperes) 

Type 
of Bulb 

Height 
of Tube 

(inches) 

5U4G 675 2.5 225 sides 
curved 

5 Si6 

5U4GA 900 4.3 250 sides 
straight 

4 1/2 

5U4GB 1000 4.6 275 sides 
straight 

4 1/4 

tt 

6BQ6GT 

tt 

68Q6G 6CU6 

Fig. 4. Comparison of Three Closely 
Related Tubes. 

divided into two basic classifica- 
tions. The first of these is com- 
posed of several types of tubes 
that have been developed from 
the basic design of the original 
6BQ6GT, and the second classifi- 
cation contains types of tubes 
that had been developed from an- 
other basic design, the 6BG6G. 
Tubes which are alike except for 
filament -voltage rating will be 
grouped together for the purpose 
of this discussion. For example, 
the 6CU6 and the 12CU6 will be 
described together. 

Tubes Based on the 6BQ6GT 

The familiar 6BQ6GT tube is 
the prototype from which many 
closely related types of tubes have 
been developed. A 6BQ6GT is 
shown in Fig. 4 together with a 
6BQ6G and a 6CU6. Both of the 
latter are representative of the 
modifications which have been 
made to the basic 6BQ6GT de- 
sign. 

6BQ6GT 
25BQ6GT 

The GT designation of the 
prototype tube 6BQ6GT indicates 
that it has a relatively small tubu- 
lar envelope. The total height of 
the tube is approximately 33/4 
inches. The plate is designed to 
withstand positive pulses that 
have an amplitude of 5,500 volts, 
and the maximum rated plate dis- 
sipation is 11 watts. The filament 
current of the 6BQ6GT is 1.2 
amperes. 

The 25BQ6GT is designed for 
use in receivers which have sev- 
eral 300 -ma filaments connected 
in series. One form of series con- 
nection is shown in Fig. 5. In this 
circuit, the 25BQ6GT is part of 
a special series string that also in- 
cludes a 25AX4GT damper, a 

Please turn to page 40 
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RECORD -CHANGER 

ADJUSTMENTS 
Part I 

This pictorial coverage of record -changer adjustments is the 
first of a series of articles which are intended to acquaint the 

rvice technician with the basic adjustments that may be made 
ost record changers. In this article, the basic adjustments and 
purposes are presented. In addition, the location and proce- 
for making these adjustments on two changers are included. 

record changers will be covered in future issues. 
se are all basic adjustments that can normally be made in 

ome with a minimum number of special tools or equipment. 

1. Tools and Equipment 

Only a few inexpensive tools in addition to the normal complement of pliers and nut drivers 
are required to service or to make adjustments on record changers. These are shown in the illus- 

tration in the heading. Starting at the left, there is a gram scale; a set of jeweler's screwdrivers; 
a small -blade 4 -inch screwdriver; a No. 0 Phillips screwdriver; a small pair of adjustable pliers; 
a 4 -inch adjustable wrench; and a set of 5 small wrenches from 134 to 3/8 inch. 

2. Needle Setdown 
The point of first contact between the needle and the 

record is called the setdown point. This point must be in the 
outside band of the record and should be as near the 
grooves of the record as possible without actually being 
directly in the grooves. If the needle should be permitted 
to drop directly into the playing grooves of the record be- 
cause of improper setdown adjustment, damage to the 
grooves could result. The loud pop that would appear from 
the speaker when the needle is dropped into the grooves 
of the record is also undesirable. The lead-in grooves pro- 
vided in the outer band of the record cause the needle of 
the tone arm to be led gently into the grooves of the 
record and thus into the very beginning of the tune or other 
recorded matter on the record. 

3. Height of Pickup Arm 

When the pickup arm goes up each time, it must go high 
enough to clear the last of a full load of records; but it must 
not go high enough to strike the record which will be on the 
spindle before the full load has dropped. The correct ad- 
justment of the height of the pickup arm is illustrated with 
eleven records on the spindle. Ten records are shown on the 
turntable, and these represent the full capacity of records 
that can be played on this changer. The eleventh record is 

put on the spindle so that the adjustment for the maximum 
upward movement of the arm can be properly made. 

4. Needle -Tracking Force 

The pressure which the pickup arm places on the needle 
when the needle is in position to engage the first grooves 
of the record is called the tracking force. This pressure may 
vary from as little as 6 grams to more than 14 grams in 

various record changers. The correct weight in grams is 

usually specified by the manufacturer of the particular 
cartridge or changer. This recommendation should be 

closely followed because excessive weight will cause ex- 
cessive wear on the needle and the record. Too little 
weight can result in groove hopping by the needle, and this 
will cause damage to both the record and the needle. 
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6. Adjustments on Admiral Changers 

SETDOWN. The steps in setdown adjustment are as fol- 
lows: (1) swing the leveling arm to the right as far as possi- 
ble; (2) place a 10 -inch record on the turntable; (3) slide 
the control pointer to the reject position, and then return 
to the OFF position; (4) rotate the turntable clockwise by 
hand until the pickup arm starts its downward travel; (5) 
adjust the setdown screw so that the needle will land in 
the lead-in grooves; (6) check the setdown on 7-, 10-, and 
12 -inch records. 

HEIGHT. The elevation of the arm should be adjusted 
so that the needle will clear the base plate by approximate- 
ly 1/4 inch when the changer is out of cycle. With this ad- 
justment, the pick-up arm should clear a stack of twelve 
10 -inch, 78 -rpm records on the turntable and should also 
clear the bottom of a record resting on the spindle shelf. 
Turning the screw clockwise will increase the elevation of 
the arm. 

TRACKING FORCE. No provision is made for adjusting 
the tracking force because the Admiral cartridge auto- 
matically ensures that the needle will have the proper 
tracking force. 

7. Adjustments on V -M Changers 

In most of the V -M changers, adjustments screws are 
provided in the locations shown for setdown, height, and 
tracking force. 

SETDOWN. The steps in setdown adjustment are made 
as follows: (1) swing the leveling arm away from the 
spindle, (2) place a 10 -inch record on the turntable, (3) 
turn the speed selector to 78 rpm, (4) turn the switch to the 
REJ position and release it, (5) rotate the turntable clock- 
wise by hand until the pickup arm starts its downward 
travel, (6) adjust the setdown screw until the needle is over 
the lead-in grooves. 

HEIGHT. The pickup arm should be adjusted so that it 
lifts straight up 1/4 inch as the change cycle starts. A 1 1/8 - 

inch stack of records should be on the turntable for this 
check. Turning the adjustment screw clockwise lowers the 
arm. 

TRACKING FORCE. The needle pressure should be ad- 
justed by loosening the adjustment screw and sliding it 
along the slot until the required weight is obtained. Usually 
this will be between 8 and 12 grams with about 10 grams 
being the most common. The service literature should give 
the correct weight. If the cartridge is replaced, then follow 
the specifications of the manufacturer to get the correct 
tracking force. 

5. Turntable Speed 

The speed of record -changer turntables is determined 
by the power -line frequency and the mechanical size and 
arrangement of the drive pulleys or drive wheels of the 
changer. Any line voltage between 105 and 1 25 volts AC 
at 60 cycles per second should keep the speed of the turn- 
table constant. On account of the sound of the music, there 
will be times when it will be suspected that the turntable is 
turning too slowly. A check with a stroboscopic card or 
disc will show the speed. Slowness could be caused by dirt 
in the motor bearings, lack of lubrication, worn or oily 
drive wheels, worn or oily drive belts, or other similar 
troubles which a check of the service literature will reveal. 
If a record changer is to be maintained at its best perform- 
ance, it should be cleaned and relubricated at intervals. 
The interval will vary, but once a year would not be too 
often. 

HEIGHT ADJUSTMENT 

If 
SETDOWN ADJUSTMENT 

HEIGHT ADJUSTMENT 

TRACKING -FORCE 

ADJUSTMENT 

SETDOWN ADJUSTMENT 
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-now, Sylvania tests every important TV tube type under 

actual set conditions to give you "time -tested" protection against call-backs 

-6 million hours! To date that's the grand total of 
tube -testing in Sylvania's newest and biggest attack 
against common tube troubles and costly call-backs. To 
simulate "home operation" Sylvania tubes were taken 
from inventory and tested in 139 stock TV sets of 
leading manufacturers. 

The "6 -million -hour field test" is an important part of 
Sylvania's continuous design and development program 
to give you the most dependable tubes available for 
servicing all TV makes and models. 

By giving Sylvania tubes rugged and dynamic tests at 

accelerated line voltages, the common tube troubles of 
modern "hard working" circuits are corrected before 
they start digging into your profits. 

Design improvements resulting from these tests give 
you superior replacement tubes, which often out -per- 
form original equipment designs. 

Look for the yellow and black 
carton-it represents a new 
kind of tube dependability 
backed by the 6 -million -hour 
field test. 

Ar- SYLUANIÀ 
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd., 

University Tower Bldg., Montreal 
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Transistor Specifications 

Now that we have become fa- 
miliar with some of the structural 
features of transistors, we are 
ready to consider some of those 
things which we as service techni- 
cians will encounter. One of the 
first of these is the specification 
sheet that the manufacturer pro- 
vides for each kind of transistor he 
produces. This may be part of a 

volume containing the data for 
many transistors, or it may be a 
single data sheet which the manu- 
facturer may enclose with each 
transistor that he ships out. Both 
methods have been employed to 
date. 

Two examples of such data 
sheets are given in Tables I and 
II. One is for the Raytheon Type 
2N65 p -n -p junction transistor, 
the other is for the Texas Instru- 

TABLE I 

SPECIFICATION SHEET FOR THE RAYTHEON 2N65 TRANSISTOR 

MECHANICAL DATA 
CASE: Metal and Glass 
BASE: None (0.016" tinned flexible leads. Length: 1.5" min. 

Spacing: Leads 1-4 0.144" center -to -center; 
Other Leads 0.048" center -to -center) 

TERMINAL CONNECTIONS: 
Lead 1 Collector 
Lead 4 Base 
Lead 5 Emitter 

MOUNTING POSITION: Any 

ELECTRICAL DATA 
RATINGS-ABSOLUTE MAXIMUM VALUES: 

Collector Voltage (V,) -12 volts 
Peak Collector Voltage (V,.) § -24 volts 
Collector Current -10 ma 
Collector Dissipation i 
Emitter Current 10 ma 
Ambient Temperature * 85 'C 

AVERAGE CHARACTERISTICS (at 27°C.): 
Collector Voltage -6 volts 
Emitter Current 1.0 ma 
Collector Resistance 2.0 meg 
Base Resistance 1500 ohms 
Emitter Resistance 25 ohms 
Base Current Amplification Factor 90 
Cut-off Current (approx.) 6µa 
Noise Factor (max.) "" 20 db 

AVERAGE CHARACTERISTICS (at 27°C.): 

r'- 
0.420 

" J 
max. 

' 0.230" mex. 

0.195" 

COMMON 
COMMON EMITTER COLLECTOR COMMON BASE 

Collector Voltage -6 volts -6 volts -6 volts 
Emitter Current 1.0 ma 1.0 ma 1.0 ma 
Input Resistance t 2700 ohms 1.0 meg 110 ohms 
Load Resistance 20,000 ohms 20,000 ohms 0.1 meg 
Power Gain (Matched Input) 42 db 16 db 30 db 

' This is the maximum operating temperature recommended. However, characteristic damage will not result from occasional exposures 
to storage temperatures up to 100' C. 

Measured under conditions for grounded emitter operation at V. i. = 2.5 volts for 1 cycle bandwidth al 1000 cycles. 

f Higher input impedances, without appreciable loss in gain, can be achieved by operating at lowered collector current. 

i This is a function of maximum ambient temperature (TA) expected. It is approximately equal to 1.7 (85° C - TA) milliwatts. 
§ Collector voltage V.. at which I. rises to 2 ma. in common emmitter circuit with base lead connected directly to emitter lead. Ambient 

temperature = 25° C. 

In circuits stabilised for I. or I. and which do not have critical distortion requirements, absolute maximum peak voltage is 45 volts. 

MILTON S. KIVER 

Author of ... 
How to Understand and Use TV Test Instruments 

und Analyzing and Tracing TV Circuits 

ments Type 202 n -p -n junction 
transistor. In Table I, the mechan- 
ical specifications for the 2N65 
are listed first. These include the 
type of housing, the mounting 
base (or lack of it), and the man- 
ner of identifying the terminal 
connections. The lead that is la- 
beled No. 1 is the connecting link 
to the collector. The central lead, 
labeled No. 4, is the base lead; and 
the end lead, No. 5, is the emitter 
lead. This positioning sequence is 
now fairly standard, although not 
universal. (The choice of numbers 
is not universal either.) Power 
transistors, for example, frequent- 
ly have their leads positioned dif- 
ferently. When any doubt exists, 
always check the data sheet be- 
cause you can ruin a transistor if 
you apply the wrong voltages to 
one or more elements. 

Under the electrical data for 
the Type 2N65 transistor, the ab- 
solute maximum values are listed 
first. The maximum collector volt- 
age that is recommended is -12 
volts, although it may extend as 
high as 45 volts if certain precau- 
tions indicated in the footnotes are 
observed. The maximum collector 
current that should be permitted 
to flow is 10 milliamperes. Collec- 
tor dissipation is a function of the 
ambient or surrounding tempera- 
ture, and a suitable formula is 
given for computing this value for 
a given condition. Under the aver- 
age characteristics, an ambient 
temperature of 27 degrees centi- 
grade is assumed; and this is close 
to what may be considered as the 
normal operating temperature. 
( This is approximately equal to 77 
degrees Fahrenheit.) 

Please turn to page 72 
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TEST EQUIPMENT 

Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

ROLL CHARTS FOR PRECISION 

TUBE TESTERS 

The Precision Apparatus Com- 
pany announces a plan for sup- 
plying owners of Precision tube 
testers with new roll charts and 
supplementary data for tube test- 
ing. Under this plan, the charts 
and data are made available on an 
annual subscription basis. Tube - 
testing data will be published and 
forwarded periodically to sub- 
scribers who will therefore no 
longer need to write for informa- 
tion whenever new tubes appear 
on the market. The service will 
include a minimum of two new 
roll charts plus other supplement- 
ary data. The total cost for this 
service will be $2.00 for a full 
year's subscription. 

Subscribers are requested to 
provide information concerning 
the model and serial numbers of 
their Precision tube tester as well 
as the form number of their pres- 
ent roll chart when they initially 
subscribe for this service. Inquir- 
ies should be addressed to the 
Tube Test Data Department of 
the Precision Apparatus Com- 
pany, Inc., 70-31 84th Street, 
Glendale 27, L. I., N. Y. The ap- 
plication for a subscription should 
be accompanied by the required 
subscription fee. 

VACUUM -TUBE VOLTMETERS 

As with multimeters, VTVM's 
have a number of features corn - 

mon to most models; and the pro- 
spective purchaser can be influ- 
enced in his choice by the presence 
or omission of any of these fea- 
tures in any particular model as 
well as by certain physical aspects 
such as the size of the instrument, 
the size of the meter movement, 
and the general appearance. 

The input impedance is high on 
all models. It is seldom less than 
10 or 11 megohms on all DC 
ranges or 1 megohm on AC ranges; 
and in some cases, the impedance 
values are much greater than 
these. 

In most models, a 1-megohm 
isolation resistor is included in the 
DC probe to prevent the capacity 
of the lead from affecting any cir- 
cuit to which the probe is applied. 
The probe may be a combination 
AC/DC probe with a switch to 
make the changeover from AC to 
DC. With this probe, the number 
of test leads necessary for use with 
the instrument will be reduced. 

Even though a meter movement 
of low sensitivity is used, vacuum - 
tube voltmeters have high sensi- 
tivities because of the gain pro- 
vided by the tubes; therefore, a 
less sensitive and more rugged 
movement than that in a VOM 
can be used. The pointer and scale 
size can be increased accordingly. 
The circuits are usually designed 
in such a manner that protection 
against overloading of the meter 
movement will be provided. 

Gy "Vaal e. S'mith 

A polarity -reversal switch is 
usually provided on VTVM's. It 
is more necessary with metal -case 
VTVM's than with multimeters 
because the ground lead connects 
to the chassis and case of the 
VTVM; and if the test leads are 
reversed for negative DC voltage 
readings, the case would then be 
above ground potential and er- 
roneous readings might be ob- 
tained. 

Two types of rectifier circuits 
are commonly used for measure- 
ment of AC voltages. One gives an 
indication that is proportional to 
rms values, and the other gives an 
indication proportional to peak - 
to -peak values. Either type can be 
provided with scales calibrated in 
both rms and peak -to -peak values, 
but one of these scales will not be 
as accurate as the other unless the 
voltage being measured has a sine 
waveform. A few instruments have 
provisions for accurate measure- 
ment of both rms and peak -to - 
peak voltages-both types of rec- 
tifier circuits are included in the 
instruments. 

The frequency response of most 
VTVM's to AC inputs is very 
good. It extends upward to sev- 
eral megacycles; and if an RF 
probe is used, it extends up to sev- 
eral hundred megacycles. 

The following VTVM's with the 
manufacturer's specifications are 
grouped alphabetically according 
to their respective manufacturers. 
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Electronic Instrument Co., Inc. 

(EICO) 

EICO MODEL 214 

Ranges (20) 
DC voltage and AC voltage, 0 

to 1000 volts in 5 ranges each; re- 
sistance, 0 to 1000 megohms in 5 
ranges; decibels, -20 to +55 db 
in 5 ranges. 

Other Features 
Input resistance, 25 megohms 

for DC voltage and 3 megohms for 
AC voltage; accuracy, ±3% for 
DC voltage, ± 5% for AC voltage, 
and ±3 % for ohms; frequency re- 
sponse for AC voltage, 20 cycles 
to 200 kilocycles per second, and 
up to 200 megacycles with acces- 
sory probe; accessory probe for 
measuring peak -to -peak voltages; 
polarity -reversal switch for DC 
voltages; zero -center scale; 7% - 
inch meter; size of case, 9 by 13% 
by 6 inches. 

EICO MODEL 221 

Electrical specifications are the 
same as those for the Model 214. 
Other features are 4 %-inch meter; 
size of case, 97/18 by 6 by 5 inches. 

EICO MODEL 232 

Ranges (28 ) 

DC voltage and AC rms voltage, 
0 to 1500 volts in 7 ranges each; 
AC peak -to- peak voltage, 0 to 
4200 volts in 7 ranges; resistance, 
0 to 1000 megohms in 7 ranges. 

Other Features 
Input resistance, 11 megohms 

for DC voltage and 1 megohm for 
AC voltage; accuracy, ±3% of 
full scale for DC voltage, ±5% of 
full scale for AC voltage; fre- 
quency response for AC voltage, 
30 cycles to 3 megacycles per sec- 
ond, and up to 250 megacycles 
with accessory probe; dual-pur- 
pose probe with switch for AC - 
OHMS or DC functions; polarity - 
reversal switch for DC voltages; 
zero -center scale; 4% -inch meter; 
size of case, 81/2 by 5 by 5 inches. 

EICO MODEL 249 

Electrical specifications are the 
same as those for the Model 232. 
Other features are 7% -inch meter; 
size of case, 8% by 13 by 5 inches. 

The Hickok Electrical Instrument Co. 

HICKOK MODEL 209-A 

Ranges (41) 
DC voltage, AC rms voltage, 

and AC peak -to -peak voltage, 0 to 
1200 volts in 6 ranges each; cur- 
rent, 0 to 1200 milliamperes DC 
in 6 ranges, lowest range 0 to 3 
milliamperes DC; resistance, 0 to 
10,000 megohms in 7 ranges; capa- 
citance, 0 to 10,000 micromicro- 
farads in 2 ranges, 0 to 1000 micro - 
farads in 5 ranges; inductance, 50 
millihenries to 100 henries in 3 
ranges. 

Other Features 
Input resistance, 15 megohms 

for DC voltage and 12 megohms 
for AC voltage; frequency re- 
sponse for AC voltage, up to 200 
megacycles; AC rms and AC peak - 
to -peak voltage functions are built 
in and are selected by a switch; 
polarity -reversal switch for DC 
voltages; zero -center scale; 9 -inch 
meter; size of case, 131%4 by 16% 
by 7 inches. 

HICKOK MODEL 215 

Ranges (28 ) 
DC voltage and AC rms voltage, 

0 to 1200 volts in 7 ranges each; 
AC peak- peak -to -peak voltage, 0 to 
3200 volts in 7 ranges; resistance, 
0 to 1000 megohms in 7 ranges. 
Other Features 

Input resistance, 10 megohms 
for DC voltage and 30 megohms 
for AC voltage; accuracy, ±3% of 
full scale for DC voltage and ± 5% 
of full scale for AC voltage; fre- 
quency response for AC voltage, 
flat from 40 cps to 3.5 megacycles, 
range extends to 250 megacycles 
with accessory probe; dual-pur- 
pose probe serves for both AC and 
DC voltage measurements; polar- 
ity -reversal switch for DC volt- 
ages; zero -center scale; 5 -inch 
meter; size of case, 5% by 8% by 
41%2 inches. 

HICKOK MODEL 225 

Ranges (28 ) 
DC voltage and AC rms voltage, 

0 to 1200 volts in 7 ranges each; 
AC peak- peak -to -peak voltage, 0 to 
3200 volts in 7 ranges; resistance, 
0 to 1000 megohms in 7 ranges. 
Other Features 

Input resistance, 10 megohms 

for DC voltage and infinite ohms 
shunted by 150 micromicrofarads 
for AC voltage; frequency re- 
sponse for AC voltage, 40 cps to 
3.5 megacycles; dual-purpose 
probe serves for both AC and DC 
voltage measurements; polarity - 
reversal switch for DC voltages; 
zero -center scale; continuity -test 
buzzer provides audible check for 
circuit resistances under 10 ohms; 
9 -inch meter; size of case, 13% by 
161%4 by 7 inches. 

HICKOK MODEL 415 

Ranges (21) 
DC voltage and AC rms volt- 

age, 0 to 1500 volts in 7 ranges 
each; resistance, 0 to 1000 meg- 
ohms in 7 ranges. 

Other Features 
Frequency response for AC 

voltage, flat from 40 cps to 3.5 
megacycles; built-in power supply 
for ohmmeter section; dual-pur- 
pose probe serves for both AC and 
DC voltage measurements; size of 
case, 81%2 inches long by 5% inches 
wide; height, 3 inches tapering 
down to 1% inch. 

Hycon Mfg. Company 

HYCON MODEL 614 

Ranges (28 ) 
DC voltage and AC rms voltage, 

0 to 1500 volts in 7 ranges each 
corresponding to the AC peak -to - 
peak ranges; resistance, 0 to 1000 
megohms in 7 ranges. 

Other Features 
Input resistance, 11 megohms 

for DC voltage; frequency re- 
sponse for AC voltage, 30 cps to 3 
megacycles with direct probe and 
50 kilocycles to 250 megacycles 
with crystal probe; accuracy, 
±3% of full scale for DC voltage 
and ±5% of full scale for AC volt- 
age; polarity -reversal switch for 
DC voltages; zero -center scale; 
probes and leads stored in a com- 
partment in the case; 6% -inch 
meter; size of case, 8 % by 11 by 
7% inches. 

HYCON MODEL 615 

Ranges (12 ) 
DC voltage, 0 to 1000 volts in 

4 ranges; AC voltage, 0 to 1000 
volts in 3 ranges; resistance, 0 to 
10 megohms in 5 ranges. 

Please turn to page 45 
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where do you find 
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In the electronic products of all these leading brand 
manufacturers-where their presence testifies to 
PYRAMID'S high standards of quality and service. 

Admiral Magnavox 

Motorola 

CROSLEY aawe 
DUMom RAYTHEON 

Emerson 

SYLVAN IA 

hallicrafters Westinghouse 

I Iof1.an Ervr~ 

PYR M 
CAPS ORS AND SELENIUM ECTIFIERS 

AND you find PYRAMID as a partici- 
pant in Howard Sams PHOTOFACT- 
the bible of radio -television -sound field 
servicing-which guarantees accurate 
replacement with PYRAMID parts and 
testifies to the immediate availability 
of PYRAMID Capacitors and rectifiers 
throughout the country. 

117 
PHOTO FACT 

4 PYRAMID RAMID ELECTRIC CO. 
North Bergen, New Jersey 

THE BIG NAME IN CAPACITORS AND SELENIUM RECTIFIERS' TODAY... 

SEE US IN BOOTH NO. 213 AT THE MAY PARTS SHOW 
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INSTALLING HOME INTERCOM SYSTEMS 
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Fig. L Block Diagram of Intercom System. 

Intercom systems for home in- 
stallation present the enterpris- 
ing service technician with a real 
opportunity for work that can be 
both profitable and interesting. 
Home construction is buzzing 
along at a fast clip even in the 
luxury price class, and both the 
builders and the buyers are po- 
tential customers for intercom 
systems. This is especially true 
when the homes are more expen- 
sive. While the potential market 
for home intercom installations is 
very large, the field is barely being 
touched. Relatively few service 
technicians are doing intercom 
work at the present time, and they 
generally have more work in this 
field than they can handle. 

Actually, the sale of intercom 
systems is different from the sale 
of other types of electronic equip- 
ment because the general public 
may not even be aware that such 
systems are available. Those peo- 
ple who know that intercom sys- 
tems can be obtained may not 
realize that there is a practical use 
for such a system in their home. 

For these reasons, two things 
must be done if you wish to make 
a successful venture into the field 
of intercom installations. First, 
the public must be made aware of 
the availability of suitable inter- 
com systems; and second, they 
must be convinced of the prac- 
ticability of such units. 

The problem of acquainting 
the public with the fact that suit- 
able intercom systems are avail - 

GETTING A PROFITABLE 

START IN AN 

EXPANDING FIELD 

by CALVIN C. YOUNG, JR. 

able is not too difficult, but it does 
require that a certain amount of 
effort be expended in the proper 
direction. This consists mostly of 
the proper presentation of the 
facts about intercom systems to 
the prospective customers. Sev- 
eral measures which can be taken 
are: 

1. To persuade the builders of 
luxury -class homes to install 
suitable intercom systems in 
their model or show homes. 

2. To persuade as many builders 
as possible to list intercom 
systems as available accessory 
items. 

3. To have electrical contractors 
list intercom systems as avail- 
able items. 

Getting intercom systems into 
model or show homes is a very 
effective measure. The real-estate 
salesmen can then present the 
features of the system to the 
prospective buyers at the same 
time that the other features of 
the home are being presented. A 
suitable sales plan should be 
worked out and given to these 
salesmen so that the intercom 
systems can be intelligently ex- 
plained. 

If intercom systems are listed 
as accessory items along with such 
other extras as air conditioners, 
garbage -disposal units, and auto- 
matic washers and dryers, the 
prospective buyer who does not 
find an intercom system in a 

model home will nevertheless be 
made aware of its availability. 

Electrical contractors who 
specialize in wiring the more ex- 
pensive homes may be questioned 
by either the home buyer or the 
builder about an intercom instal- 
lation. Since the electrical con- 
tractor is usually not prepared to 
do this kind of work, he would be 
less inclined to discourage the 
customer if he knew that some 
qualified company or person were 
readily available to make the in- 
stallation. It is usually the elec- 
trical contractor who is asked to 
install the outlet boxes and drop 
cables, for which he charges a 
standard rate; therefore, he 
should be willing to co-operate in 
the matter of selling the systems. 

Direct dealing with the buyer 
of a home under construction can 
be satisfactory, but usually it 
should be avoided in order to pre- 
vent any difficulties with the 
builder or the electrical con- 
tractor. If you should happen to 
sell a home buyer on an intercom 
system, then the approximate 
price and other details should be 
worked out and you should have 
the home buyer authorize the 
builder to do whatever additional 
work will be required. This will 
make it possible for the builder to 
proceed with any work specified 
by the intercom installer with a 
minimum of friction or red tape. 
It is also normal practice to in- 
clude a commission for the build- 
ing contractor when you estimate 
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a job for the buyer of a home un- 
der construction. 

This brings up two points 
which should be stressed when 
dealing with the builder-that an 
intercom system adds value to a 
house and that he can realize a 
profit on it. Since most builders 
are successful businessmen, it fol- 
lows that any approach aimed at 
selling them on intercoms must be 
based on sound business practice 
and must be presented in such a 
way that these points are made 
known to them. 

In the light of this, it becomes 
apparent that a working proposi- 
tion which outlines a suitable in- 
tercom system should be pre- 
pared. This proposition should 
contain a sample system laid out 
in a block diagram and should be 
prepared so that the operation of 
the system can be readily seen. A 
block diagram of a typical system 
is shown in Fig. 1. In addition to 
this, a preliminary estimate of the 
possible installation charges and 
cost of the equipment should be 
prepared and included in the out- 
line. A list of the basic charges of 
one firm will be given later in the 
article and will be discussed at 
that time. 

Type of System to Suggest 

There are many intercom sys- 
tems manufactured under a va- 
riety of trade names, and the job 
of choosing the best one for a par- 
ticular installation involves some 
thought. If a customer should ask 
you to suggest a system, try to 
point out all the features neces- 
sary and the good points of more 
than one system; and always do 
it in an objective manner. Some 
of the specifications of a good 
system would be: AC transformer 
operated, recognized brand name, 
competitive price, pleasing ap- 
pearance, and thoroughness of 
the wiring data furnished by the 
manufacturer. Above all, always 
insist on quality units for systems 
of any size and always allow one 
or two spare positions in order to 
provide for expansion of the sys- 
tem. For example, if a 12 -station 
master unit is employed, then the 
wiring should be able to accommo- 
date 12 stations even though only 
10 are to be used. The extra wires 
in the cable should be dead -ended 
in an easily accessible place such 

Fig. 2. Sample Data Furnished by Manufacturer. 

as the attic so that they can be 
extended to a location to be 
chosen in the future. 

Working with the Builder 

Working well with the builder 
is rather important because the 
balance of profit hangs upon this. 
With proper co-operation be- 
tween the builder and the install- 
er, intercoms can be installed with 
a minimum of time and materials. 
Without this co-operation, the 
extra time and material can make 
an otherwise good system unpro- 
fitable and undesirable. These 
things are caused by the fact that 
the "drops" made up of the outlet 
boxes and the flexible tubing are 
best installed at the same time 
that the electrical wiring is 
roughed in because this avoids 
any possible conflict between the 
intercom and electrical outlets. 
Since he has the material and 
necessary specifications, the elec- 
trical contractor can best do the 
installation of the drops. 

After the drops are installed, 
the balance of the installation can 
be delayed until the house is com- 
pleted; however, it is probably 
best if the wires are pulled through 
the drops before the inside walls 
are completed. In this way, the in- 
staller avoids the risk of marring 
the finish on the inside walls. 

Installation Data Required 

With the intercom system, the 
manufacturer furnishes schematic 
diagrams of the master and re- 
mote units and also furnishes wir- 
ing diagrams so that the units 
may be connected together prop- 
erly. Fig. 2 is an example of the 

schematic and wiring diagrams 
furnished. 

There are several things which, 
in addition to the data furnished 
by the manufacturer, are essential 
when intercom systems are to be 
installed in homes. As soon as the 
locations of the desired master 
and remote units have been deter- 
mined, a floor plan of the house 
showing a layout of the intercom 
locations should be prepared. This 
layout should be presented to the 
builder and buyer and approved 
by both. A copy with approval 
signatures should be filed by the 
installer for future reference. Ad- 
ditional copies should be given to 
the buyer, building contractor, 
and electrical contractor. The 
electrical contractor will use his 
copy as a guide to install the re- 
quired drops and to provide AC 
power at the required locations. 
In addition to being provided with 
the unit -location chart, the elec- 
trical contractor should be con- 
sulted and all pertinent details 
should be worked out. This will 
serve to avoid any misunderstand- 
ings. 

Since the wires in the different 
makes of multiwire cables are 
coded differently, a wiring dia- 
gram which shows the matching 
of the coded wires to the numbers 
or letters of the intercom ter- 
minal boards should be prepared. 
A similar diagram for intercon- 
necting cables should be prepared. 
Through the use of these charts, 
the system can be wired or serv- 
iced with a minimum of time or 
wasted effort. To facilitate serv- 
ice at a later date, a list contain- 

Please turn to page 65 
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Now G -E Aluminized Picture Tubes 
with the new "100 -Series" 

red seal for quality! 

TV -radio Tune-up Program, 
. nationally advertised by G.E. ! 

FOLLOW THE PARADE OF 
SERVICE ATTRACTIONS... tl 

Z. Six more brand-new General Electric 
Service -Designed Tubes! 

Powerful local advertising support! 

GENERAL ELECTRIC 
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NAT:ONti L. 
h7E^T:SET The symbol 

of qudlty 

found only 

m C E 

Aluminized Tuba 

G -E ALUMINIZED TUBES WITH 

THE RED SEAL. FINEST EVER! 

TV owners will learn about them through big 
G -E color ads-"100-Series' G -E Aluminized 
Picture Tubes with the red seal, finest ever 
built! The new red seal stands for top picture 
tube quality. Bright, sharp, clear pictures; de- 

pendable performance that lasts throughout 
tube life-these spell customer satisfaction, 
establish you as a dealer handling only the 

best. Large-scale G -E advertising of "100 - 
Series" Aluminized Tubes with the red seal, 
soon to commence on a nationwide basis, will 

boost your tube and service sales. Here is a 

new and important business and profit -builder 
-with all the sales impetus behind it of a 

tremendous national advertising campaign! 

They positively 
out -perform 

their prototypes 

SIX MORE NEW G -E SERVICE -DESIGNED 

RECEIVING TUBES! 

Ready to install: new types 1X2 -B, 6AL5, 
6BK7-A, 613Q7 -A, 6BZ7, 6CB6. Remember 
the fine reception given other G -E Service - 
Designed Tubes-how customer goodwill in- 

creased sharply, how service business boomed 
for dealers handling these superior tubes, 
made only by General Electric? The 6 new 
types will cut call-backs still more, increase 
your sales and profits further. A revolution- 
ary new "lightning -rod" design, new low-level 
tube microphonics, greater sturdiness, longer 
tube life-these and many other vital improve- 
ments are included. Now-in all-you will 
have 20 G -E Service -Designed Tubes which 
will out -perform and outlast their prototypes! 

SURE-FIRE BUSINESS -BUILDERS, ALL 5 ATTRACTIONS! 
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GET THE LIONS SHARE 
OF SERVICE BUSINESS 

NATIONAL 

ADVERTISING 

WITH 

LOCAL TIE-IN 

NATIONALLY ADVERTISED TV-RADIO 

TUNE-UP PROGRAM! 

Biggest boost to TV -radio service ever under- 
taken! That's G.E.'s nationally advertised 
Tune-up Program. Through large G -E color 
ads in 6 national magazines-reaching every 
home in your neighborhood-your customers 
will learn that a TV -radio tune-up now is es- 
sential to high -quality pictures and clear, clean 
reception. Every ad will ask that readers see 
or phone you, their local independent techni- 
cian. This plan for TV -radio service action will 
greatly increase your customer list, keep your 
telephone ringing busily. You will sell more 
profitable G -E Aluminized Picture Tubes, 
more receiving tubes and TV -radio parts, than 
you have ever sold before 

*Now ppppp r Ads 

A Radio Soots 

*TV Corm orrial 

it Point of Sols 

It Direct Moil 

MOST ATTRACTIVE DEALER 

ADVERTISING AIDS EVER OFFERED! 

Strong local advertising tie-ins will increase 
your sales still more. G.E. has ready for you a 
real Big Top group of colorful displays and 
other helps. Many of them are shown on the 
following page. Besides wall and window - 
banners, they include window-stickers-TV- 
radio spot commercials-point-of-purchase 
selling aids-direct-mail pieces-other items. 
Vivid, fresh, new, these advertising aids 
underscore G.E.'s nationwide TV -radio Tune- 
up advertising, and focus its appeal to set - 
owners on your store or shop. Become the 
service center for your neighborhood by using 
these Big Top tie-ins! Your G -E tube distribu- 
tor has them. Ask his salesman for details! 

SERVICE 

G -E SERVICE FINANCE PLAN! YOUR 

CUSTOMERS CAN PAY OUT OF INCOME! 

Most powerful stimulus ever given to tube, 
parts, and service sales, is G.E.'s great Service 
Finance Plan. Now the latest instalment meth- 
ods are available for the benefit of dealers 
handling G -E tubes. Your customers' needs 
can be filled immediately and paid for out of 

income. They no longer will feel they must 
wait to replace worn-out picture tubes with 
new G -E Aluminized Tubes-instead, can 
afford, on an easy instalment basis, the best in 
tubes and service. Costly installation jobs will 
be far easier for you to sell. Your whole busi- 
ness will feel the beneficial effects of General 
Electric's pace -setting Service Finance Plan! 
Here is a Grade -A sales and profit -builder! 

NEXT' PAGE: HOW G.E. SPOTLIGHTS YOU TO REAP THE BENEFITS! 
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AUTHORIZED C -E TUIE DEALER 

Every parent will want one or more 
of these fascinating books for their 
children's enjoyment. Amusing 
rhymes: appealing outline sketches 
to be filled in with crayons. A top- 
notch store traffic -builder! 

G -E Big Top wall and window -banners, window -stickers, colorful tie-ins galore, will target 

your store as TV -radio service headquarters. All are available from your G -E tube distributor! 

Television -radio service-how much it means to high - 
quality performance; why owners should consult their 
local independent technician-will be pushed from 
coast to coast, border to border, during General Elec- 
tric's TV -radio Tune-up campaign. Giant 2 -page maga- 
zine ads in color will seize and hold readers' attention, 
show why regular service attention is a TV -radio "must". 
Six big national magazines will be used, all with many 
millions' circulation-Life, Look, Collier's, American 
Weekly, This Week, and TV Guide. 

Tie-in displays are ready for you. Part are shown on 
this page-though justice can't be done here to their 
many bright colors, or smart and novel appeal. Eye - 
stoppers, every one! These Big Top tie-ins will focus 
sharply on your establishment all of General Electric's 
gigantic TV -radio service advertising effort. 

Lead the TV -radio service parade! Profit from the 
business -building attractions G.E.'s Big Top holds! Your 

G.E. tube distributor is waiting to hear from you. Tube 
Dept., General Electric Co., Schenectady 5, N. Y. 

GENERAL ELECTRIC 
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in the interest of ... 
Quicker Servicing 

by CALVIN C. YOUNG,JR. 

Tuner Trouble in Zenith Chassis 
20J21 

In a Zenith Chassis 20J21, the 
picture on the high -band channels 
would come in sometimes and 
sometimes it would not. There 
seemed to be a loose connection in 
the tuner. The low -band channels 
were not affected as much as the 
high -band channels. The drum 
cover on the side of the tuner was 
removed, and the contacts were in- 
spected. The contacts on all chan- 
nels seemed to be clean but lacked 
lubrication. Since the high -band 
channel in this area was No. 8, the 
strip for this channel was removed 
and all connections were checked 
and found to be good. 

The original tubes in the tuner 
had previously been checked only 
by substitution and had been rein- 
stalled; therefore, these original 
tubes were checked in a high qual- 
ity tube checker. The mixer tube 
was weak, so it was replaced. This 
failed to cure the trouble; conse- 
quently, the contacts of the turret 
strips and the contacts of the 
tuner itself were cleaned with car - 

GI 6C B6 
1ST IF 

acc 

Az 
62NDBIF6 

Fig. 2. Broken Trimmer Capacitor. 

bon tetrachloride and were relub- 
ricated with Lubriplate. The tuner 
was still intermittent; and when 
the mixer tube was moved, the 
trouble would clear up momen- 
tarily. The top cover of the tuner 
was removed, and a close visual 
check was made. 

Several defects were noticed 
during this inspection. The most 

Fig. 3. Partial 
Schematic Dia- 
gram of Zenith 
Chassis 20J21 Vi- 
deo IF Section. 

Fig. 1. Ceramic Trimmer Capacitor of a Type Used in Tuners. 

apparent trouble was a broken 
trimmer capacitor from the grid 
of the mixer tube to the chassis. 
This was a ceramic trimmer of the 
type shown in Fig. 1. Evidently 
the trimmer had broken because 
of excessive pressure of the mount- 
ing nut during its original installa- 
tion, and its effect on the operation 
of the tuner had become progres- 
sively worse. The broken unit is 
shown in Fig. 2, and this shows the 
number of pieces into which the 
unit fell when the tuning screw 
and mounting nut were removed. 
The unit had been broken before 
the screw was removed, but all of 
the pieces had remained in place 
until removal of the screw. 

In addition to the broken trim- 
mer, the fine-tuning rotor was not 
centered between the two stator 
plates nor was it positioned prop- 
erly on the shaft; consequently, 
the limits of rotation of the fine- 
tuning shaft did not correspond 
with the maximum and minimum 
values of the capacitor. Since the 
rotor was secured to its shaft by 
an Allen setscrew, it could be po- 
sitioned very easily. 

Please turn to page 34 
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Full sail ahead for profits 
WITH RCA RADIO BATTERIES 
With portable radios sailing into the big-time as they grow smaller and lighter and more economical to 

operate, the battery business is getting bigger and more profitable. You can ride the crest of this booming 

market by stocking and merchandising RCA Radio Batteries. The selling power of the RCA monogram 

helps you win sales faster and easier. It's the name customers look for and want more than any other brand. 

What's more, with RCA's business -building promotional material you're ship-shape for a season of 
smooth and easy profits. 

RCA has a comprehensive line of batteries to meet the needs of practically every portable on the market, 

including the transistorized sets. See your RCA Distributor today. He's ready now to help you chart 

your course to bigger profits with RCA Batteries and RCA promotional material. 

RADIO BATTERIES 
RADIO CORPORATION OF AMERICA HARRISON, N. J. 
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Editor's Note: 
Much publicity is being given to the 

science of automation and to its prob- 
able effects upon the electronic indus- 
try. This stir of interest in automation 
has prompted us to describe for our 
readers one example of the several 
products that are being or have been 
designed with automation in view. 

The Erie Resistor Corporation 
recently introduced their design of 
a modular unit which is primarily 
intended for use in conjunction 
with printed -wiring boards. This 
new unit, which is called "PAC" 
(pin -assembly circuit), is an as- 
semblage of resistors and capaci- 
tors into a single package. The 
units are designed so that they 
can be produced by a fully auto- 
matic process and can be inserted 
into printed -wiring boards auto- 
matically if desired. 

Up to the present time, these 
new module units have not ap- 
peared in commercially manufac- 
tured receivers. In order that the 
service technician will know what 
these units consist of and will rec- 
ognize them when they do appear 
in a circuit, the following discus- 
sion is presented. The design fea - 

A NEW DEVELOPMENT 
TOWARD 
AUTOMATION 

by C. P. Oliphant 

tures and the manner of applica- 
tion of the PAC units will be de- 
scribed. 

Design Features 
At the present time, resistors 

and capacitors are the only circuit 
components that are being incor- 
porated in the PAC units. These 
components, which are referred to 
as "pins," are cylindrical in shape 
and have standard dimensions of 
1/8 -inch diameter and 5/8 -inch 
length. The pin resistors are of the 

SPRAYED COPPER 
CONNECTORS 

(A) Resistor Pin. 

FIRED SILVER 

I" Dia 5" 

INNER ELECTRODE OUTER 
CONNECTOR ELECTRODE 

(B) Capacitor Pin. 

Fig. 1. Basic Form of the Resistor and 
Capacitor Pins. 

Erie PAC Modules 
Described and 

Illustrated 

composition type and are made of 
a molded material. The pin capaci- 
tors are of the ceramic tubular 
type. The components have a size 
that has been standard for many 
years. Any other component which 
can be manufactured with the 
same basic form and size could be 
included in the pin assembly. 

Fig. 1 shows the basic form of 
the resistor and capacitor pins. 
Fig. lA shows the pin resistor, and 
Fig. 1B shows the pin capacitor. 
Copper is sprayed around each end 
of the resistor for the purpose of 
providing terminal connectors to 
the component. The electrodes of 
the capacitors are constructed on 
the tubular forms with fired sil- 
ver. 

The specifications of the pin 
resistors are as follows: resistance 
range, 5 ohms to 50 megohms; 
tolerances, ±5 to ±20 per cent; 
power rating, 1/2 watt; and maxi- 
mum voltage rating, 500 volts. 
Higher wattage ratings are ob- 
tained by connecting multiple re- 
sistors in series or parallel. 

Specifications of the pin capaci- 
tors are as follows: capacitance 
range, 1 to 5100 micromicrofarads; 
tolerances, ±1 to ±20 per cent; 
voltage rating, 500 volts DC. It is 
planned to have the capacitance 
range extended upward to about 
.05 mfd with a 50 -volt rating. 

The resistor and capacitor pins 
are mounted on a base plate of 

Please turn to page 63 
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Consider OMVa 

when original quality disappears 
When the original goes, the substitute should 
be a Perfect Replacement. Ordinarily there is only 

one perfect replacement-something that looks and 
works as good as the original when new-or better. 
When the original picture tube goes, the perfect 
replacement is a Du Mont Twin -Screen Hi -Lite° 
The set will sparkle with new picture life ... you'll 
have "new set" quality-or better. A Du Mont 
Twin -Screen Hi -Lite picture tube replaces 
age with "like new" performance. 

°the ultimate in aluminized picture tubes. 

nU MONT® 
CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. 
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Exam íníng 

DESIGN 
Features 

by THOMAS A. LESH 

UHF Reception with Standard Coil 
T -Series Tuners 

One of the models in the current 
T -Series of Standard Coil tuners 
features all -channel UHF and 
VHF tuning. This 82 -channel 
tuner is furnished as original 
equipment in some receivers. Its 
design is such that the UHF por- 
tion of it cannot be obtained sep- 
arately for UHF conversion in the 
field. The VHF tuners of the T - 
Series can only be converted for 
UHF reception if an external con- 
verter is used or if strips for 
individual UHF channels are 
installed. Strip conversion of T - 
Series tuners were discussed in 
"Examining Design Features" in 
the August 1955 issue of the PF 
REPORTER. In that article, it 
was mentioned that the various 
VHF tuners in the T -Series are 
classified as TA, TB, TC, or TD 

PLATES OF 

FINE-TUNING 
CAPACITOR 

SECONDARY 
FINE-TUNING 

SHAFT 

FINE-TUNING 

CAPACITOR 

PIN FOR UHF 

(A) VHF Tuner. 

UHF TUNING IDLER 
FINE-TUNING ARM 

UHF CONTACT UHF TEST POINT 

(B) UHF/VHF Tuner. 

UHF TUNING 
CAPACITOR 

Fig. 1. Bottom Views of Standard Coil T -Series Tuners. 

tuners. The all -channel tuners are 
called TE tuners. 

A bottom view of a T -Series 
VHF tuner with the turret re- 
moved is shown in Fig. 1A, and a 
similar view of a UHF/VHF tuner 
is shown in Fig. 1B. It can be seen 
in the figure that the over-all di- 
mensions of the 82 -channel tuner 
are no greater than those of the 

FROM 
UHF 
ANT 

CIRCUITS ENCLOSED WITHIN 
DOTTED LINES ARE IN 
SHIELDED COMPARTMENTS 

UHF USC 

2AF4A 1 

2 - 

TO 
FILAMENT 
VOLTAGE 
SUPPLY 

TO UHF 
STRIP 
INPUT 

(CONTACT III 

w 
84 

tuner which receives VHF chan- 
nels only. The additional circuits 
which are needed for the reception 
of UHF are fitted into the basic 
shell of the original VHF tuner 
when certain changes in details of 
construction are made at the fac- 
tory. 

The UHF circuits of the all - 
channel tuner are mounted in a 
compact unit at the rear of the 
assembly. This unit can be seen 
in Fig. 1B. The UHF circuitry is 
shown schematically in Fig. 2. 

The UHF antenna terminals are 
mounted on a small board on top 
of the tuner; and R1, R2, Cl, and 
C2 are also on this board. The 
components L4 and C5 and the 
mixer crystal are mounted on the 
top of the UHF unit and are 
normally covered by a small re- 
movable shield. A picture of the 
top of the UHF unit is shown in 
Fig. 3. 

The preselector and oscillator 
circuits are each enclosed in a 
shielded compartment, and these 
two enclosures make up the main 
body of the UHF unit. Each of the 
two circuits is tuned with a var - 

Fig. 2. Schematic Diagram of UHF Portion of Standard Coil TE Tuner. Please turn to page 69 
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THE HORIZONTAL 
Flyback System 

A Theoretical Discussion of 
a Method Used to Obtain 
Horizontal Sweep and 

High Voltage 

The high -voltage and horizontal 
deflection circuit in a television re- 
ceiver is a common source of serv- 
ice problems. In many cases, the 
service technician has a difficult 
time locating troubles in this cir- 
cuit. It is logical to assume that 
the reason for this is that the cir- 
cuit is somewhat critical in its op- 
eration. The technician who is 
thoroughly familiar with the 
theory of operation should have 
an easier task in servicing this 
circuit. 

The schematic diagram in Fig. 

HORIZ OUTPUT 

6CU6 

B 

HV REGT 

1B3GT 

TO 

SECOND 

ANODE 

HORIZ 

EFLECTION 

COILS 

Fig. 1. Schematic Diagram of Typical 
High -Voltage and Horizontal Deflection 
Circuit Based Upon the Flyback Principle. 

1 shows a circuit which is typical 
of those encountered in modern 
receivers. From the simplicity of 
the drawing and the fact that 
relatively few components are 
used, one would think that the 
theory behind the operation of this 
circuit could not be too involved. 
To a certain extent, this is true; 
however, it should be remembered 
that several years of engineering 
practice were required to develop 
this circuit and that the operation- 
al theory is simple only to one who 
understands the various principles 
involved. 

Requirements of the Circuit 
To begin, let us consider what 

is required of the circuit. We know 
that it has two functions: (1) to 
produce a magnetic field for hori- 
zontal beam deflection, and (2) to 
produce a voltage for the second 
anode of the picture tube. 

The time specified for the cir- 
cuit to complete one horizontal 
trace and retrace is 63.5 micro- 
seconds. Of this time, approxi- 
mately 53 microseconds should be 
utilized as the trace period and 
about 10.5 microseconds as the 

retrace period. During the trace 
period, the beam must be deflected 
from the left to the right side of 
the screen at a steady rate. During 
the retrace period, the beam must 
be returned to the left side of the 
screen at a very rapid rate in order 
for it to be in position for the next 
horizontal trace. 

Since beam deflection is to be 
accomplished through the use of 
an electromagnetic field, the 
strength of this field must vary in 
accordance with a sawtooth pat- 
tern. An ideal pattern is shown in 
Fig. 2. With no magnetic field to 
deflect it, the beam would concen- 
trate on a spot at the center of the 
screen. A field of one polarity will 
deflect the beam to one side of cen- 

53 
MICROSECONDS ~MICRÓSÉfANDS 

Fig. 2. The Ideal Variation of Magnetic 
Strength of a Horizontal Deflection Field. 
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ter, and a field of the opposite po- 
larity will deflect the beam to the 
other side. 

It is a known fact that the 
strength of a magnetic field pro- 
duced around a coil will vary in 
proportion to the variations of the 
current through the coil. If the 
proper magnetic field is to be pro- 
duced for horizontal beam deflec- 
tion, a sawtooth current must pass 
through the deflection coils; fur- 
thermore, this current must flow in 
one direction and decrease at a 
linear rate during the first half of 
the horizontal trace and must in- 
crease at a linear rate in the oppo- 
site direction during the last half 
of the horizontal trace. The follow- 
ing discussion will explain how this 
current is developed and how the 
second -anode voltage can be de- 
veloped as a by-product. 

Waveform Analysis 

The waveform in Fig. 3A shows 
the voltage at the grid of the hori- 
zontal output tube, and the wave- 
form in Fig. 3B shows the current 
which is flowing through this tube. 

(A) Voltage at the Grid of the Horizontal Out- 
put Tube. 

(B) Current Through the Horizontal Output Tube. 

Fig. 3. Waveforms in the Circuit of Fig. 
1. 

The current waveform indicates 
that the tube does not conduct 
during retrace time nor for the 
first 25 per cent of trace time. This 
is because the signal at the con- 
trol grid biases the tube beyond 
cutoff from the beginning of the 
retrace time until approximately 
25 per cent of the trace time has 
elapsed. Later in the discussion, it 
will be understood why no high 

(A) Current Through the Deflection Coils. 

1 

ZERO 
CURRENT 

(B) Current Through the Damper Tube. 

ZERO 
CURRENT 

(C) Current Through the Transformer Winding. 

Fig. 4. Waveforms in the Circuit of Fig. 1. 

voltage is developed when no sig- 
nal is applied to the grid of the 
output tube. 

The next waveforms to be an- 
alyzed are those of the currents 
through the horizontal deflection 
coils, the damper tube, and the 
transformer winding. These wave- 
forms are shown in Figs. 4A, 4B, 
and 4C, respectively. During the 
first half of trace time, current 
flows up through the deflection 
coils and finds parallel paths 
through the damper tube and the 
transformer. The arrows in Fig. 5 
show the directions of current flow 
in all parts of the circuit at this 
time. By referring to the waveform 
in Fig. 4A, it may be seen that the 
current through the deflection 
coils decreases from maximum to 
zero at a linear rate during the 
first half of trace time. The mag- 
netic field produced by this cur- 
rent will cause the electron beam 
to scan the left half of the screen 
at a steady rate of speed. 

The arrows in Fig. 6 show the 
directions of current flow in the 

circuit during the second half of 
trace time. Current flows down 
through the deflection coils and 
divides at the junction of capaci- 
tor Cl and the transformer. The 
current contributed by the hori- 
zontal output tube during this pe- 
riod is steadily increasing. ( See 
Fig. 3B.) Very little current flows 
through the damper tube at this 
time. ( See Fig. 4B.) As a matter of 
fact, by the time 75 per cent of the 
horizontal trace has been com- 
pleted, current no longer flows 
through this tube. The reason for 
this will be explained shortly. 

As shown in Fig. 4A, the current 
which flows through the deflection 
coils during the second half of 
trace time is in a direction opposite 
to that of the current which flows 
during the first half. The steadily 
increasing current produces a 
magnetic field which increases in 
strength at a linear rate. This in- 
creasing field has the proper polar- 
ity to deflect the beam from the 
center to the right side of the 
screen at a steady rate of speed. 

At the end of trace time, the 
current supplied by the output 

Fig. 5. Directions of Currents in the Circuit 
of Fig. 1 During the First Half of Trace 
Time. 

tube has reached a maximum 
value, the voltage at the grid of 
this tube drops sharply, and tube 
current instantly ceases to flow. 
The current in the transformer 
winding and in the deflection coils 
cannot stop flowing instantly be- 
cause a counter electromotive 
force (emf) is produced across 
an inductor when the current 
through this inductor tries to in- 
crease or decrease. This counter 
emf opposes the applied voltage 
and prevents any instantaneous 

Please turn to page 58 
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NEW from Westinghouse ... 

the 6B58 
Here is the latest example of Westinghouse leadership in 
TV receiving tube design ... the new 6BS8 Reliatrono 
Tube, a very high Gm twin triode amplifier. 

IMPROVED PERFORMANCE 
With higher gain, lower noise, the new 6BS8 gives 
particularly superior performance in fringe areas, and 

6ET-4107 

YOU CAN BE SURE... IF IT'S 

also gives consistently better performance in tuner sock- 
ets in areas where stronger signals prevail. 

REDUCED INVENTORY 
The new 6BS8 greatly simplifies stocking problems. 
Now, you no longer have to carry both the 6BQ7-A 
and the 6BZ7 ... the new Westinghouse 6BS8 is 100% 

interchangeable with both tubes. The 4BS8 is available 
for use in series -string circuits. 

Be sure and ask your distributor for the new Westing- 
house 6BS8 immediately. Due to tremendous demand, 
order now to insure your supply. 

RELIATRON® TUBE 
WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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AtaGf 
IN THE CAR 

by ROBERT B. DUNHAM 

The Highway Hi-Fi record 
player available for all 1956 
Chrysler Corporation cars has 
been announced and discussed to 
some extent in many publications. 
Interesting details of construction 
and operation of the unit and some 
specifications of the extra -long- 
playing (XLP) records to be 
played on it were given in the col- 
umn, "Examining Design Fea- 
tures," in the March 1956 issue of 
the PF REPORTER. 

The Highway Hi-Fi player has 
received this attention and pub- 
licity because a practical unit that 
is designed to provide music and 
other program material from re- 
cordings for listening pleasure in 
passenger cars is a new and logical 
development. Some people may 
express the opinion that playing 
records in a car is not a new or 
unusual thing, and they may cite 
the use of recordings in a sound 
truck as an example. For a pleas- 
ure or passenger car, however, no 
system had proved to be satis- 
factory; and a new one had to be 
developed. This was done by CBS - 
Columbia when the Highway Hi- 
Fi player and the new XLP rec- 
ords were produced. 

Some interesting points can be 
brought out if we examine why 
a new approach was required and 
if we discuss the way problems 
which were encountered in devel- 
oping a system to play back re- 
corded music in an automobile 
were solved. 

Certain conditions had to be 
met if a playback system of any 
type was to prove satisfactory for 
use in a car. It had to be foolproof 

and easy to operate by anyone 
driving or riding in a car. The 
engineers had to select a system 
which could even be put into op- 
eration when the car was in mo- 
tion and which could furnish 
music or other program material 
for long uninterrupted periods of 
time. It had to be one that could 
be stopped at any time when the 
listening had to be interrupted, 
and it also had to be one that 
could easily be restarted without 
loss or repetition of portions of 
the program material. Above all, 
it had to be a system that would 
operate consistently under all 
driving conditions and at the 
hands of all operators. No estab- 
lished player using either disc re- 
cordings or magnetic tape fulfilled 
the foregoing conditions. 

Why Not Magnetic -Tape 
Recordings? 

Although preferred because de- 
velopmental work would have 
been reduced, what was wrong 
with magnetic tape for this appli- 
cation? It would appear that a re- 
corded -tape playback unit would 
be very satisfactory because of the 
many features that have made 
tape so useful for other applica- 
tions. The playing time of two 
hours, which is available on a 
7 -inch reel of dual -track tape that 
plays back at 3.75 inches per sec- 
ond, is a desirable feature. A tape 
playback unit can be started or 

stopped at any time. This is a con- 
venience that is a necessity in a 
car because listening would have 
to be interrupted on certain occa- 
sions during a drive. The fact that 
a tape playback unit could be 
made rugged enough to stand up 
under the shocks and vibrations 
to which it would be subjected in 
a car is a point in its favor. 

We could add more to the list 
of good features that have made 
magnetic -tape systems so useful, 
but several things have made them 
unsuitable for general use in auto- 
mobiles. A practical unit would 
have to be too large, when the 
space in a car is considered, and 
too expensive. Seven-inch reels, 
which would be necessary for ade- 
quate playing time, take up space 
both when in the operating posi- 
tion on the playback unit and 
when in storage. All of us will 
have to admit that it is sometimes 
difficult to handle reels and to 
thread tape properly on any tape 
recorder. We know that threading 
tape would be much more difficult 
in a car, especially if the car were 
moving. Some type of self -thread- 
ing tape cartridge could be devel- 
oped for the purpose, but it would 
increase cost and would require 
considerable storage space. In a 
moving automobile, difficulty 
would be encountered when one 
tried to select a certain spot on 
the tape for playback. 

Please turn to page 51 
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ire /Fie,U 
"STAMINIZED" ASTRON CAPACITORS 

ARE THE i 0 %at EVER 
DEVELOPED .. . 

Better designs, Better materials, Better techniques 

are combined to create 

EXTRA -RUGGED, EXACT REPLACEMENT 

capacitors for every servicing need. 

Talk about performance! 

Service Technicians will tell you 

"Staminized" Astron Capacitors 

make sets operate better -than -new. 

Judge for yourself! 

Install "Staminized" Astron Capacitors 

- - the verdict will be in your favor. 

Ask your jobber for them today. 

THE BEST YET ! 

"SM"* TWIST -PRONG "SM"* MINIMITE TUBULARS 

BLUEPOINT© 
"SM"* CARDBOARD TUBULARS MOLDED PLASTIC PAPER TUBULARS 

FREE ... ASTRON'S NEW SERVICING AID 
Replacement Catalogue AC -4D. Write for your copy - Now! 

CORPORATION 
WEST COAST WAREHOUSE: 9041 West Pico Blvd., Los Angeles 
EXPORT DIVISION: Rocke International Corp., 13 East 40th St., N. Y., N. Y. 

IN CANADA: Charles W. Pointon, 6 Alcina Ave., Toronto, Ontario 

30 

VISIT US AT 
BOOTH 368 IRE SHOW 
MARCH 19-22 

255 GRANT AVENUE. EAST NEWARK. N. J 

*Safety Margin Construction - An Astron Trademark 
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SHORTAGE. Year-end shipments 
of color sets could well be held up 
for lack of color tubes, according 
to RCA executive vice-president 
W. W. Watts. Three reasons are 
cited-the expected holiday de- 
mand for color sets, a promised 
broadening of the RCA color re- 
ceiver line to include models sell- 
ing below the present $695, and 
the definite limits on tube pro- 
duction capacity. 

Demand for color sets can grow 
only in a series of chain reactions. 
Good programs create a market 
for sets. As production goes up to 
meet this demand, prices come 
down and the market expands 
further. The resulting increase in 
sets in use brings more sponsors 
supporting more color programs, 
stimulates the market still more, 
and sets off the chain reaction that 
by the end of the year could be 
spiraling upward with the momen- 
tum of an explosion. 

Prices on RCA color sets cur- 
rently mean a loss on every sale, 
but the firm expects to start 
breaking even this summer and 
show a profit in the fourth quarter 
even with the promised lower - 
price table models scheduled for 
dealer showings in June. The 
present line includes five models 
ranging in price from $695 to $995. 

Prices are not expected to go 
under $500 this year and may not 
even come near that figure. Rea- 
sons are many. Color -tube cost at 
manufacturer level is around 
$100, compared to around $19 for 
comparable black and white; a 
color set has around 2,000 parts 
compared to 1,200 for black and 
white; production alignment and 
testing are far more complex and 
costly for color; and cabinets are 

Dollar and Sense 
Servicing 

by >kit eJla2huß 

larger and correspondingly more 
expensive for color. 

Production facilities for the 
type 21AXP22 three -gun color 
tube are now being duplicated 
and mechanized at RCA's Lan- 
caster, Pennsylvania, plant at a 
cost of nearly $10 million. When 
completed by midsummer, this 
will give one -shift production of 
about 30,000 tubes per month. 
Expecting this to be way short of 
the industry's year-end needs, 
RCA has passed tube -making 
know-how on to other tube makers 
and has actually ordered color 
tubes from some of them for 
stock -piling. Such orders also 
serve to encourage the other tube - 
makers to lay out the large capi- 
tal investment required for color - 
tube production machinery. 

All this does not mean that 
service organizations should start 
hoarding new color tubes. This 
would not be economically sound 
as yet because of the present 
limited demand and high cost of 
the tubes. Furthermore, technical 
improvements (chiefly in white 
purity) are still being made in the 
tubes; so tubes saved now could 
well be inferior to those made this 
fall. 

Rather, the present situation 
with regard to color TV should be 
taken as a warning to get ready 
for what could well be a hectic 
windup of the year for service 
technicians. Urge customers to or- 
der their color sets and to get them 
installed well before the holidays. 
Speed up your staff training pro- 
grams so that you can handle 
initial installations of color sets 
smoothly under pressure. Check 
over your needs for special color 
test equipment, and place orders 

Editor -in -Chief, McGraw-Hill Radio Servicing library 

for needed equipment by summer 
because a sudden increase in 
equipment demand this fall could 
quickly clear out jobber stocks 
and leave you helpless while test - 
equipment manufacturers try to 
catch up with orders. 

Last year, you got ON YOUR 
MARK for the color race by 
studying and training. This is 
GET SET year. If RCA is right, 
the gun will go off and color will 
GO late this year or sometime 
next year. 

MIRROR. The accident hazard 
inherent in the rear-view mirror 
above the windshield of an auto is 
eliminated by television in one of 
the dream cars now being shown 
by General Motors in its Motor - 
ama. A television camera mount- 
ed in the trunk compartment 
looks backward to pick up an even 
better rear view than did the mir- 
ror. This is transmitted to a 5, 

inch cathode-ray tube mounted at 
the center of the dash, just below 
the windshield. The driver can 
thus see backward with scarcely 
any lowering of vision from the 
road ahead. 

With such ITV systems cur- 
rently costing close to $1,000, this 
is really a dream for the future. It 
is technically sound and a contri- 
bution to safe driving; therefore, 
the dream may convert to reality 
sooner than we think. Mass pro- 
duction can do wonders costwise. 
Who knows but that some year 
the auto salesman will be asking, 
"Will you have it with or without 
TV mirror, sir?" 
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PLUS profits! 

with this AM P H E N O L 

PROFIT PROMOTER 
AEo, 

14 056 
FLAT 

TWIN 

LEAD 

... For Better TV Pictures 

USE MANTENNA WIRE 

14. 55 

TWIN LEAD 

La 

CREATES IMPULSE SALES! 

check with your 

Distributor 

or write for full details-today! 
AMERICAN PHENOLIC CORPORATION 
1830 S. 54th Ave., Chicago 50, Illinois 

TAPE. Along with hi-fi, tape re- 
corders are going over big with 
home owners. Figures indicate 
that well over a million recorders 
are currently in use. 

Unusual uses for recorders 
make news, but in Detroit recent- 
ly the lack of news induced some 
people to buy tape recorders. 
These were used during a news- 
paper strike to record radio com- 
mercials put on by local stores as a 
substitute for newspaper adver- 
tising. By recording the com- 
mercials and playing them back 
later after all had been broadcast, 
people would decide where the 
shopping bargains were that day 
without taking a lot of notes. 

In the Midwest, a professional 
exterminator baits his rat traps 
with the taped mating call of the 
female rat instead of with cheese. 

Men whose jobs take them 
away from home for months at a 
time exchange taped conversa- 
tions with their family by airmail 
to keep in touch, thereby elimi- 
nating the agony and tedium of 
letter -writing. 

A student housebound by ill- 
ness can send a tape recorder to 
class as his substitute so that he 
will not miss a single lecture. 

An architect concealed a re- 
corder in a room of his latest ultra- 
modern residence during open 
house then scrapped plans to build 
more of that design after playing 
back visitors' comments. 

This last item reminds us of 
some lines of poetry about seeing 
ourselves as others see us. Can't 
locate the quotation, but what if 
a technician could leave a tape re- 
corder running under the TV set 
for a half hour after a service call? 

HOGS. At the stroke of midnight 
on one Iowa farm, porkers are 
awakened by a tape-recorded ren- 
dition of hogs grunting at a feed- 
ing trough. The farmer's idea is to 
fatten his hogs in a hurry by coax- 
ing them into taking an extra 
feeding. Never thought the day 
would come when electronics 
would be needed to make hogs eat. 

by JOHN MARKUS 

PF REPORTER April, 1956 

www.americanradiohistory.com



THIS IS THE GUN YOU ASKED FOR 
BUILT TO SERVICE MAN'S SPECIFICATIONS 

TO INCLUDE ALL THE BIG FEATURES 

EVERYBODY WANTS 

WEN 
HEAVY DUTY 

NEM O D E L 

288 

LONGER REACH TIPS 

LONGER LIFE TIPS 

MORE RIGID TIPS 

LIGHTER WEIGHT -25% less than comparable products 

SHATTER PROOF CASE 

Your No. 1 Gun-ideal for the kind of work you do-and it 
SHOULD be, because it was designed and built specifically to 
meet the service man's requirements. Develops AMPLE heat-fast! 
Cools quickly too. Is so light, so beautifully balanced, the work 
goes easier. And the long, narrow, rigid tips reach right into those 
tight "inaccessible" places. Automatically spotlights its work. 
Fully guaranteed. 

DEVELOPS OVER 200 WATTS HEAT 

" kot Qurc 
ELECtR ONIC 

SOLDERING 
GUN 

AT BETTER JOBBERS EVERYWHERE 

"5eeeezde 

JUST 

$9.95 5 
tiST 

5808 NORTHWEST HIGHWAY CHICAGO 31, ILL. 
Export sales, Scheel International, Inc., Chicago 
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Heavy wall of precision 
ribbed VIRGIN poly- 
ethylene protects con- 
ductors. (One tinned for 
fast identification and 
easy installation!) 

Super quality lead-in! 
Strong,durable VIRGIN 
polyethylene protects 
7 -strand 20 go. cop- 
per conductors! 

Newest major improve- 
ment in TV lead-in. Strips 
like magic! Foster to 
install! 

FREE DISPLAY CARTONS! 

f 
r.,` 

Immediate Delivery! 
Ask jobber obber or write a IRO/M ÿf v t r RUINS SNOW Y , 
for sample! 

SEE OUR 

DISPLAY AT 
BOOTH No. 2 

MAS 2'-24 
tomato ear., morn 
,mKdeo 

THE RADIX WIRE COMPANY 
26262 LAKELAND BLVD. CLEVELAND 32, OHIO REdwood 1-9191 

Makers of Nationally Famous RADIX Plastic and 
Asbestos Insulated Wire and Cable 

In The Interest Of 
Quicker Servicing 

(Continued from page 21) 

The strip contacts did not line 
up with the tuner contacts, and 
the tuner contacts were therefore 
adjusted so that they would line 
up. This was done by loosening the 
four mounting screws and slipping 
the tuner contacts a small amount. 
The tuner covers were temporar- 
ily installed, and the picture 
seemed to flash rather badly on 
all channels; in fact, the picture 
seemed to flash even when the 
tuner was not disturbed. 

The technician stopped and 
thought a few moments, and then 
he remembered that the second IF 
amplifier tube had been defective 
when he had gone on the service 
call to the home. It had had a 
heater -to -cathode short which 
caused a black bar over about a 
half of the picture, and there had 
been almost complete loss of the 
sound. To determine the effects of 
this short, a check of the schematic 
diagram for the Chassis 20J21 was 
made; and it revealed that the 
second video IF stage formed part 
of a voltage -divider network. This 
type of network is illustrated in 
Fig. 3. 

The heater -to -cathode short in 
the second IF stage placed the 
cathode at ground potential in- 
stead of at 125 or 130 volts which 
should normally be on this ele- 
ment. This in effect placed almost 
300 volts across the tube and the 
resulting excessive current flow 
damaged the decoupling resistor 
R32. In fact, this resistor was in- 
termittent. The resistor was dis- 
colored and would have been 
noticed if the bottom of the chassis 
had been turned up for servicing. 
Since it was not necessary to turn 
up the chassis to service the tuner, 
the visual check was overlooked; 
and a longer service job was the re- 
sult. 

This brings out the point that 
heater -to -cathode leakage in a 
tube can cause other damage and 
that when a tube is replaced be- 
cause of such leakage, the circuit 
diagram should be consulted to see 
if additional damage could have 
occurred. The dual -triode type of 
RF amplifier tube used in many 
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tuners can cause failure in the B+ 
network of the tuner if a heater -to - 
cathode short or leakage should 
develop. 

Glass Allowance for 24 -Inch Tubes 

Sylvania has announced that 
they have added to their glass -al- 
lowance price list which was 
effective January 10, 1956 the fol- 
lowing 24 -inch all -glass picture 
tube types: 24CP4, 24CP4A, 
24DP4, 24DP4A, 24VP4, 24VP4A, 
24QP4, 24TP4, 24XP4, and 
24YP4. 

New Tubes in Series -Filament 
Strings 

New receivers with vertical 
chassis have been coming out with 
series -filament strings, and these 
create a problem for the service 
technician. In order to make sure 
that the necessary tubes will be 
available on service calls, you 
should question a new customer 
and get the make and model num- 
ber of his television receiver. In ad- 
dition, question him closely about 
the trouble he is having with the 
set. When you have this informa- 
tion, you can consult the service 
data and make sure that the cor- 
rect tubes are available in your 
tube caddy. 

If the customer happens to have 
one of these receivers that requires 
the new types of tubes, this can 
create an additional problem be- 
cause the tube caddy may already 
be filled with the required stock 
of conventional tubes. If this is 
true, then you can either get a 
separate caddy for the newer ser- 
ies -string types of tubes or you 
can get one of the large de luxe 
caddies that have room enough 
for the conventional tubes as well 
as for the new ones. 

Improved Reception in Crosley 
V -Series Receivers 

An improvement in the sound 
reception in the Crosley Super -V, 
Advance -V, and Custom -V re- 
ceivers in fringe areas can be at- 
tained by readjustment of the 
quadrature coil to the point of best 
sound. This improves the noise re- 
jection of that network. Adjusting 
the sound IF transformers to pro- 
duce maximum sound may also 
help in fringe areas. The proper 
procedure (outlined in the service 

It's a real sweetheart! 
THE NAUTILUS ANTENNA by TENNA IS THE 
MOST BEAUTIFUL, BEST LOVED OF ALL 

STREAMLINED AUTO ANTENNAS. 

CAR OWNERS LOVE ITI 
Car owners love it for its beautiful tear -drop 
mounting base that so perfectly matches the 
streamlined beauty of modern cars. They love 
its lustrous chrome finish and its sturdy, rigid 
construction. 

DEALERS LOVE IT! 
Dealers love it because it sells on sight, 
because it is fully adjustable 0-25° angle to fit 
any mounting location and is specially adapted 
for crown fenders, because it mounts either 
front or rear and assures quick turn over. 

SERVICEMEN LOVE ITI 
Servicemen love it because it is quickly, easily 
mounted from the outside and 
without the use of any special 
tools and gadgets. 

Model NT -3 Model NT3-15 
with 4' lead with 15' lead 

for front mounting for rear mounting 

MADE AND GUARANTEED BY 

THE WORLD'S LARGEST MAKER 

OF AUTOMOBILE ANTENNAS 

MODEL 
NT -3 

Ctel.4,CLUt,e, 

7580 GARFIELD BLVD. CLEVELAND 25, OHIO 
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CE 
tV SEAvIc 

MY PROFITS 
JUST BEGIN 

WITH THE 
INSTALLATION 

---------- 
w ii l u.S 

101 wi $ 
MOTEL 

JERROLD MASTER TV SYSTEMS 

Smart service technicians and dealers realize that the profit 
they make on the sale and installation of a Jerrold Master TV 
System is only the beginning! For the sharp, snow -free pictures 
delivered by a Jerrold system is their key to mass receiver orders 
... more receiver servicing jobs ... more frequent Master TV 
installations as other businessmen become Jerrold -conscious. 

Cash -in on the growing demand for Jerrold Master TV Systems 
in motels, apartments, clubs, and small hotels. With a Jerrold sys- 
tem there are no installation headaches ... no guesswork about 
profits. Every installation step is figured out for you in advance. 

Discover how easy it is to get beautiful, snow -free pictures at 5, 

10, 20, or more receivers from a single antenna-even in ultra - 
f ringe areas. Send 25c today for the big illustration -packed book- 
let, "INSTALLATION MADE EASY." It shows how to profit- 
ably sell, estimate costs, install, and service any TV System. 

JERROLD . . . the complete Master TV Line. 

Sold by leading distributors. 

De-Snower® pre -amplifiers 
UHF Master Converters 
Distribution Amplifiers 
Line Splitters 
Line Tap Impedance Matchers 

Solderless. Coaxial Connectors 
Interference Traps 
Attenuator Pads 

JERROLD ELECTRONICS CORP. 
2218 Chestnut Street, Philadelphia 3, Pa. 

In Canada. JERROLD ELECTRONICS (Canada) Ltd. 

512 Bayview Ave., Toronto 17, Ontario 

JERRI] LB 

literature) should be followed to 
ensure the accuracy of these ad- 
justments. 

Demagnetizing Color Picture Tubes 

Demagnetizing or degaussing of 
a color picture tube may be neces- 
sary if good purity cannot be ob- 
tained after a careful setup of the 
purity magnet, deflection yoke, 
and edge magnets. 

To construct the degaussing 
coil, wind approximately 400 turns 
of insulated No. 20 gauge wire on 
a coil form that is 12 to 14 inches 
in diameter. The coil should be 
wound as thin as possible. Connect 
a 10 -foot power cord to the ends of 
the coil. The line drawing shown 
in Fig. 4 gives the approximate di- 
mensions of a finished coil wound 
with No. 20 DCC wire. 

.65" 

Fig. 4. Approximate Dimensions of 
Degaussing Coil. 

The degaussing procedure using 
the coil is as follows: 

1. Pull out all of the edge mag- 
nets located at the outer rim of 
the picture tube. 
2. Plug the power cord of the de- 
gaussing coil into a 110 -volt AC 
power source. 
3. Slowly move the degaussing 
coil around the bell of the picture 
tube while keeping the coil parallel 
to the bell. 
4. Slowly move the coil about the 
front of the picture tube while 
keeping the coil parallel to the face 
plate. 
5. Slowly back away from the re- 
ceiver to a distance of about six 
feet, turn the degaussing coil so 
that it is perpendicular to the face 
plate of the tube, and then remove 
power from the coil. 
6. Reinstall the edge magnets, 
and repeat the purity setup pro- 
cedure outlined in the service liter- 
ature. 

CALVIN C. YOUNG, JR. 
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PRODUCTION TECHNIQUES: 

for the 

manufacturing of 

High Reliability 

Capacitors 
To produce capacitors free from any possibil- 
ity of latent defects, for use in the most critical 
applications, the Sangamo Electric Company 
has recently intensified its high reliability 
program of fabrication and inspection 
methods. 

Incoming materials are rigidly inspected to 
meet stringent high reliability standards and 
are stored in areas where temperature, humid- 
ity and dust are controlled at all times. 

Complete production histories are kept on the 
basis of small capacitor lots. X-raying of 
individual units, heat tests, vibration tests, 
altitude tests, and total destruction tests of a 
given percentage of all finished units assure 
components with an extremely low AQL.. 

Testing facilities and resultant performance 
characteristics are far in excess of military 
specifications. Specify these high reliability 
capacitors for your critical applications. 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS 

Separate facilities are maintained for the exclusive processing and manufacture of high relia- 
bility capacitors. Only specially trained, highly skilled operators, who wear special clothing to 
prevent any possible source contamination, work here. 

High temperature 
test ovens are 
used to check 

Iinsulation resist- 
ance of Sangamo 
high reliability 
capacitors under 
sustained temper- 
atures of 125° C. 

This vibration 
testing machine 
brutally punishes 
Sangamo high 
reliability capac- 
itors at accelera- 
tions up to 10 G's 
to determine their 
ability to resist 
vibration without 
damage to leads 
or elements. 

SC56-2 

Oil -filled capacitors are subject to vacuum under elevated temperatures, 
then are individually examined to insure complete hermetic seal. 

www.americanradiohistory.com



how long would it take you 

to solve this service problem? 

SYMPTOM: Sound bars in the 
(pion 

ture. Bars vary in intensity and po 

according to the audio being transmitted. 

Need for alignment has been established. 

Valuable time can be spent searching for alignment points, adjustments and 
frequencies if you are relying on hit-or-miss methods or incomplete service data. With a 
PHOTOFACT Folder by your side you have all the information in just minutes. Here's why: 

ALIGNMENT INSTRUCTIONS 

..H.. ...... 
e 441 v. MC 

....0 . ....:, .,..a... 
Iv.l..<.... W. .. 

w...,.. n........,.........y 
,.......,Cr.,, 

neck AleM. in.[u..,u' ... d:::Wr::;. 
............m.,.. .. ..... 

. 
Vey 

:r.:,2 - 

SERVICING IN THE FIELD 

SOUND IF DETECTOR BUZZ ADJUSTMENT 

To eliminate sound IF detector buzz, adjust the ratio 
detector secondary slug (AU) located on top of chassis. 
(See tube placement chart). 

MONEY BACK 
GUARANTEE! 

Got a tough repair? Try this-at Howard W. Sams' 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on' the actual repair. It PHOTO - 
FACT doesn't save you time, doesn't make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direct to him and he'll refund your purchase price 
promptly. GET THE PROOF FOR YOURSELF- 
TRY PHOTOFACT NOW! 

In just seconds, you find the complete Alignment Instructions. 
It's in every PHOTOFACT Folder, in the form of an easy -to -use 
chart*, with step-by-step instructions. It .gives frequencies, 
adjustments, connection points for oscilloscope or VTVM, 
dummy antenna and detectors required, and oscilloscope 
response curves with marker frequencies and placement. When- 
ever possible, instructions are given for using either an oscillo- 
scope or a VTVM. 

Adjustments called for in the alignment chart are readily 
located by reference to chassis photographs* with call -outs 
keyed to alignment chart and Standard Notation Schematic*. 
In minutes, you make the video IF alignment and eliminate 
the sound bars. 

To eliminate the buzz, you can either follow the alignment 
chart for a complete sound IF alignment or, as advised in the 
Field Servicing notes on this model, merely adjust the ratio 
detector, A-11. For speedy reference to this adjustment as well 
as to other service adjustments and picture tube removal or 
safety glass cleaning, see the Servicing In the Field* notes. 
They save you even more time. 

From start to finish, you solve your service problems 
in lust minutes...you service more sets and earn more daily 

with PHOTOFACT by your side: 

Send for Sams' INDEX TO 
PHOTOFACT FOLDERS- 
your guide to virtually any 
receiver model ever to come 
into your shop; helps you 
locate the proper PHOTO - 
FACT Folder you need to 
solve any service problem 
on any model. You'll want 
this valuable reference 
guide. Send coupon now. 

*One of 32 features found exclusively In 
PHOTOFACT-the world's finest service data 
covering over 20,000 TV and radio models 

HOWARD W. SAMS & CO., INC. 

Howard W. Sams & Co., Inc. 
2201 E. 46th St., Indianapolis 5, Ind. 

Send FREE Index to PHOTOFACT Folders 
I am a Service Technician 

Name 

Address 

L 

City Zone State 
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A STOCK GUIDE for TV TUBES 

The following chart has been compiled to serve as 
a guide in the establishment of proper tube stocks for 
servicing TV receivers. The figures have been derived 
by combining: (1) a production factor based upon 
the number of models and upon an estimate of the 
total number of receivers produced by all manufac- 
turers, and (2) a depreciation factor based upon an 
average life of six years for each receiver and with the 
figures reduced accordingly every two months. 

The figures shown are based upon a total of 1,000 
units. This was done in order to eliminate percent- 
ages and decimals. A listed figure of 100 would there- 
fore imply that that particular tube type constitutes 
10 per cent of all tube applications in TV receivers. 

Some consideration should be given to the fre- 
quency of failure of a particular type of tube. A tube 
used in the horizontal output stage will fail much 
more frequently than one used as a video detector. 
As a result, even though the same figure may be given 

for both tubes, more of the horizontal output tubes 
should be stocked. 

The column headed '46-'56 is intended for use in 
those areas where television broadcasting was initi- 
ated prior to the frequency -allocation freeze. Entries 
in this column include all tubes used since 1946 ex- 
cept those having a figure of less than one per thou- 
sand-the minimum entry in this chart. The '52-'56 
column applies to the TV areas which have been 
opened since the freeze. Because the majority of re- 
ceivers in these areas will be of the later models, only 
the tubes used in these newer sets are considered in 
this column. The minimum figure of one per thou- 
sand also applies to this column. 

The listing of a large figure for a particular type of 
tube is not necessarily a recommendation for stock- 
ing that number of tubes. It does indicate that this 
tube is used in many circuits and emphasizes the 
necessity for maintaining a stock sufficient to fill re- 
quirements between regular tube orders. 

TUBE 46-56 52-56 
TYPES Models Models 

TUBE 
TYPES 

46-56 
Models 

52-56 
Models 

TUBE 
TYPES 

46-56 
Models 

52-56 
Models 

TUBE 
TYPES 

46-56 
Models 

52-56 
Models 

c0A2 - - 6AG5 25 7 6BH6 5 - c6SN7GTA 8 8 
c1AX2 - - 6AG7 2 2 c6B17 - - 6SN7GTB 2 2 
c1B3GT 41 44 c6AH4GT 3 4 c6BK4 - - 6SQ7 2 2 

1X2 4 1 c6AH6 8 7 c6BK5 3 3 6SQ7GT 2 2 
1X2A 3 4 6AK5 3 3 6BK7 2 4 c#6T4 1 1 

c1X2B 2 2 c6AL5 71 71 c6BK7A 2 2 c6T8 13 13 
#2AF4 - - 6AL7GT 4 - c6BL4 - - c6U8 11 13 
c3A2 - - c6AM8 2 1 c6BL7GT 4 7 6V3 2 3 
c3A3GT - - #6AN4 - - c6BN6 6 6 c6V6GT 18 17 
3BN6 1 1 c6AN8 4 4 6BQ6GA 1 1 6W4GT 23 25 
3C86 3 3 c6AQ5 14 14 68Q6GT 17 23 6W6GT 7 11 

*3CF6 - - 6AQ7GT 2 2 6SQ7 5 10 c6X8 6 8 *5A05 - - 6AS5 3 3 c6BQ7A 7 9 6Y6G 2 1 

*5AS4 - - c6AS6 - - c6BY6 - - 7N7 2 - 
*5AU4 - - 6AT6 4 3 c6BZ7 8 4 c12AT7 13 12 
*5BE8 - - c6AU4GT 1 1 c6C4 9 8 c12AU7 44 33 
*5BK7A - - 6AU5GT 3 3 c6CB5 - - c12AV7 2 3 
*518 - - c6AU6 116 109 c6CB6 111 135 12AX4GT 2 4 
c5U4G 44 46 6AV5GT 2 3 c6CD6G 9 10 12AX4GTA 1 1 

5U4GA 2 2 c6AV6 16 17 6CF6 1 1 12AX7 4 5 
5U8 1 2 c6AX4GT 13 12 c6C16 1 2 12AZ7 - 1 

5V4G 5 - 6AX5GT 1 2 c6CS6 3 3 c12BH7 11 13 
*5V6GT - - c6BA6 12 9 c6CU6 2 2 c12BY7 8 9 
5Y3GT 3 2 6BC5 9 7 *c6DC6 - - 12BZ7 2 - 
6AB4 2 2 c6BC7 - - 6.15 3 3 12L6GT 1 1 

6AC7 6 6 c6BD4A - - 6J5GT 1 - 12SN7GT 5 4 
c#6AF4 3 3 6BE6 6 7 c616 29 27 *25BQ6GA - - 
y*6AF4A - - c6BG6G 10 5 6K6GT 13 9 25BQ6GT 3 4 

6S4 8 9 *25BQ6GTB - - / A stock of these tubes should be maintained in UHF areas. c6S4A - - 25L6GT 5 5 
* New tubes recently introduced. 65H7GT 1 - 25W4GT 1 1 

651701 2 2 5642 1 1 c These tubes have been used in color television receivers. c6SN7GT 63 68 c6505 - - 
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...another 

MALLORY 
service -engineered 

product 

Control 
Replacements 
are speedy 
and sure... 
with 

Midgetrols° 
You'll like Mallory Midgetrols ... for 
the way they save your time. Need a 
line switch? You can attach it in- 
stantly, without taking the control 
apart. Need a tailor-made shaft? 
In seconds you can cut the round, 
tubular shaft and insert a split -knurl 
or flatted tip. 

Your customers will like their perform- 
ance. The extra -smooth surfaced car- 
bon element, manufactured by a spe- 
cial Mallory process, assures long life 
and noise -free operation. 

See your local Mallory distributor. 
He's ready to supply you with 
Midgetrols in the exact resistance 
values and tapers to fit all popular 
TV and radio sets. 

P. R. MALLORY ß co. tnc. 

MALLORY 
P. R. MALLORY £ CO. Ins., INDIANAPOLIS 6, INDIANA 

Capacitors Controls 
Vibrators Switches 
Resistors Rectifiers 
Power Supplies Filters 

Mercury Batteries 

Changes In Tube Design 
(Continued from page 11) 

25BK5 audio output tube, and a 
dropping resistor. The filaments 
of the other tubes in the receiver 
are connected in parallel across a 
filament transformer. The 25 -volt 
tubes have heater -current ratings 
of 300 milliamperes. 

Recently, the widespread adop- 
tion of picture tubes which have 
a deflection angle of 90 degrees 
has spurred the development of 
improved types of horizontal out- 
put tubes. Since very high vol- 
tages are present in the sweep 
circuits in a 90 -degree deflection 
system, the voltage ratings of the 
original 6BQ6GT are not con- 
sidered fully adequate for long 
and trouble -free service in a 90 - 
degree system. 

Various approaches to the prob- 
lem of redesigning the 6BQ6GT 
have resulted in several types of 
tubes which have higher ratings 
than the original but which can 
be used as direct replacements 
for it. 

6BQ6G 

The 6BQ6G tube was an early 
variation of the original design. 

2580GGT 
25AX4GT 25B65 

117 

VAC 

TO 
POWER 
SJPPLY 

Fig. 5. Schematic Diagram of 300 -Ma 
Series -Filament Circuit which Utilizes a 

25BQ6GT Tube. 

The bulb of this tube closely re- 
sembles those of prewar tubes, 
and the total height of the tube 
is 4% inches. (See Fig. 4.) As a 
result of the greater area of the 
bulb, the 6BQ6G dissipates heat 
more readily than the prototype. 

6BQ6GTA 
t 12BQ6GTA 
25BQ6GTA 

The three tubes in this group 
are less than 1/4 inch taller than 
the corresponding BQ6GT tubes, 
but the BQ6GTA tubes incor- 
porate some internal changes 
which permit an increase in cer- 
tain peak voltage ratings. A heat 
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radiator is included in the sup- 
porting structure of the grids. A 
beam -confining plate protects the 
bulb of the tube from electron 
bombardment. In order to prevent 
a loosening of the plate cap at 
high operating temperatures, the 
cap is attached to the tube with 
solder that has a high melting 
point. The general construction 
of the tube promotes rapid dissi- 
pation of heat. 

The rated maximum value for 
positive pulse voltage on the plate 
was increased to 6,000 volts. The 
maximum rated DC voltage on 
the plate was also increased from 
550 to 600 volts. These higher 
ratings provide a satisfactorily 
wide margin between operating 
voltages and minimum rated vol- 
tages when the tube is used in a 
90 -degree deflection system. 

6CU6 
jj 12CU6 
25CU6 

The 6CU6, 1-12CU6, and 
25CU6 tubes in this group are 
recommended as replacements 
for any of the aforementioned 
horizontal output tubes which 
have the same filament -voltage 
rating. The electrical ratings of 
the CU6 group of tubes are sim- 
ilar to those of the BQ6GT group, 
but the tubes in the CU6 group 
are rated to withstand pulses of 
plate voltage up to 6,000 volts. 
The mechanical construction of 
the CU6 tubes is more rugged 
than that of the BQ6GT group; 
and the former are enclosed in 
large, straight -sided envelopes. 
(See Fig. 4.) The large area of the 
bulb enables the tube to dissipate 
heat efficiently. 

6BQ6GTB/6CU6 
-j-12BQ6GTB/12CU6 
25BQ6GTB/25CU6 

These tubes are similar in size 
and electrical ratings to those in 
the BQ6GTA group but have 
further changes in internal con- 
struction. The dual type number 
indicates that the tubes with the 
final letter B are intended to be 
interchangeable with the corre- 
sponding tubes in the CU6 group. 

6BQ6GA/6CU6 
f12BQ6GA/12CU6 
25BQ6GA/25CU6 

The tubes in this group have 
practically the same electrical 

... another 

MALLORY 
service -engineered 

product 

tr 

Worried 
about ripple? 
... Use FP 

CAPACITORS 
High ripple currents in TV sets, 

especially in color, make ripple rating 
a major factor in choosing electrolytic 

capacitors. For these applications, 
you can be sure of getting the per- 

formance you need in Mallory FP 
capacitors. 

Extensive life tests at ambient tem- 
peratures of 85° C prove that FP's 
can withstand 50 to 100% more ripple 

current than usual industry expecta- 
tion for a given capacity and voltage 

rating. This extra performance comes 
from superior heat dissipating abil- 
ity, made possible by the fabricated 

plate (FP) construction that puts 
more anode area and more electro- 

lyte into a smaller can. 

For the best in electrolytics, always 
insist on Mallory FP ... the original 
fabricated plate, 85° C capacitor. 
Don't settle for substitutes! 

Capacitors Controls 
Vibrators Switches 
Resistors Rectifiers 
Power Supplies Filters 

Mercury Batteries 

P. R. MALLORYi CO. Inc. 

MALLORY 
P. R. MALLORY 6 CO. Inc.; INDIANAPOLIS 6, INDIANA 
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specifications as those in the 
BQ6GTB and CU6 groups. The 
BQ6GA tubes differ from the con- 
ventional CU6 tubes in that the 
former are enclosed in envelopes 
of slightly smaller diameters. 

6DQ6 
j-12DQ6 
25DQ6 

These tubes have appeared only 
in some of the most recent models 
of television receivers. Physically, 
they appear similar to the cor - 

TABLE IV 

Comparative Ratings of Two Horizontal Output Tubes 

TUBE 
TYPES 

CHARACTERISTICS 

Transconductance 

Imicromhos) 

Peak Cathode 
Current 

(milliamperes) 

Plate Dissipation 

(watts) 

Filament Current 

(milliamperes) 

6BG6G 6000 

6CD6G 7500 

400 

700 

20 

15 

900 

2500 

responding CU6 tubes; but fur- 
ther increases have been made in 
electrical ratings. The maximum 

PAYS ITS WAY every day 

TESTS and 
REPAIRS 

PICTURE TV T 

Makes Customers Happy 
-Creates New Profits 
Servicemen now earn new 
servicing dollars in minutes and 
build satisfied customers -with 
B&K Deluxe Portable CRT 400. 

Spots and corrects picture tube 
troubles in a few minutes, right in 
the home, without removing tube 
from set! Restores emission, stops 
leakage, repairs inter -element 
shorts and open circuits. Grid 
cut-off reading indicates picture 
quality customer can expect. 
Life -test checks gas content and 
predicts remaining useful tube 
life. Cuts operating costs, 
eliminates tube transportation. 
Also saves money on TV set 
trade-in reconditioning. Profits 
start the very first day. 

Send for Bulletin 104-R 

DELUXE CRT 400 
with 41/2" Plastic Meter 
Weighs only 5 lbs. mounted in rugged, 
luggage style, carrying case covered with 
handsome, durable leatherette. 
Size: 11 x 71/2 x 5". NetS5495 

CATHODE 
REJUVENATOR 

TESTERS 

ECONOMY CRT 200 
Every serviceman can cash in on 
picture tube repairs with this low 
priced quick profit maker. Per- 
forms most of the functions of 
the CRT 400. Has 3" meter. In 
leatherette carrying case. 
Size: 11 x 71/2 x 5". 
Weighs 5 lbs. Net $3995 

Made by the Makers of the DYNA-QUIK Tube Tester 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

PROVEN IN 
THE FIELD 

EVERY DAY 
BY OVER 

20,000 
SERVICEMEN 

plate dissipation of these new 
tubes is 15 watts, although all the 
aforementioned horizontal out- 
put tubes which were developed 
from the 6BQ6GT have been 
rated at 11 watts. In addition, the 
rating for the maximum negative 
pulse voltage on the plate has 
been increased from -1,250 to 
-1,375 volts. 

2 7 

(A) 6B06GT (B) 6BG6G 

Fig. 6. Basing Diagram of Two Horizon- 
tal Output Tubes. 

The basing diagram shown in 
Fig. 6A applies to all of the tubes 
patterned after the 6BQ6GT; 
therefore, the tubes are inter- 
changeable to a great extent. In 
fact, the CU6 tubes may be used 
as almost universal replacements 
for the older types. It is not rec- 
ommended that the 6BQ6GT and 
6BQ6G tubes be used as replace- 
ments for any other types of 
tubes. 

Tubes Based on the 6BG6G 

The 6BG6G tube is the proto- 
type of a second large classifica- 
tion of horizontal output tubes. 
None of these are interchangeable 
with the tubes that have already 
been discussed in the first classifi- 

I l 

65665 

I 
6;.666 6CD6GA 

Fig. 7. Comparison of Three Closely Re- 

lated Tubes. 
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cation because the base connec- 
tions are different. (See Fig. 6B.) 
Tubes in this second main classifi- 
cation are designed especially to 
yield a satisfactory amount of 
plate current at a relatively low 
DC plate voltage. 

The prototype tube 6BG6G and 
two related tubes, the 6CD6G and 
6CD6GA, are shown in Fig. 7. 

6BG6G 
19BG6G 

Some of the ratings of the pro- 
totype tube 6BG6G are as follows. 
The maximum plate dissipation is 
20 watts, and the tube is rated to 
withstand positive pulses of plate 
voltage up to 6,000 volts. Fila- 
ment current is 900 milliamperes. 
A large, curved bulb is used on 
BG6G tubes in order that heat 
dissipation may be facilitated; 
therefore, the tubes have a final 
letter G instead of GT in the type 
number. The total height of the 
BG6G tube is 5 17/32 inches. 

The 19BG6G tube was de- 
signed for 300 -ma series strings; 
and for the proper power input to 
the filament, the voltage applied 
must be 18.9 volts. The 19BG6G, 
like the 25BQ6GT, is used in fila- 
ment circuits that employ series - 
parallel connections. 

6BG6GA 
The 6BG6GA is similar to the 

6BG6G in electrical specifications, 
but the modified tube uses a 
straight -sided bulb. Since this en- 
velope is somewhat taller than 
the similar one which is used on 
the 6CU6, the over-all height of 
the 6BG6GA is 5 inches. The 
6BG6GA is more rigidly con- 
structed than its prototype, the 
6BG6G. 

6CD6G 
25CD6G 

The 6CD6G and 25CD6G are 
superficially similar to the 6BG6G 
and 19BG6G in appearance (see 
Fig. 7) , but the two pairs of tubes 
are not interchangeable because 
the electrical ratings are consider- 
ably different. Some of these dif- 
ferences are shown in Table IV. 

f25CD6GA 
The t25CD6GA tube is similar 

to the 25CD6G except that it has 
been redesigned for use in 600 -ma 
series strings. The two types are 
not interchangeable. 

Available is :7.3 1,aliie.s 

Package of 5 

on1Y 75 44 

suggested net price 

1111.111-18111 
YEARS!!!? 

For long life .. . 

there's nothing like 

Centralab Type M 
Molded Ceramic 
Disc Capacitor 
The only completely insulated ceramic disc capacitor 
-2500 V.D.C. breakdown to ground. 
Life expectancy, 25 years in normal operation. 
Nine ways better than ordinary discs. 

Conservative rating provides extra margin of safety. 
One-piece construction won't chip, crack, or break. 
Leads can't pull out. 
High leakage resistance; low moisture absorption. 
Catalog 29 gives detailed facts. Send coupon today. 

e 
A DIVISION OF GLOBE -UNION INC. 
942D E. Keefe Avenue, Milwaukee 1, Wisconsin 

Send me free Centralab Catalog 29. 

Name 

Company 

Address 

City Zone _ _ State 

D-5617 
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Webster's great new 90 -watt 

HI -FIDELITY 
,;PAGI NG AMPLIFIER -- 

)11 

... for paging and 
public address 
systems 

The new MODEL 100-90 amplifier, 
latest addition to the famous 
WEBSTER ELECTRIC family of qual- 
ity amplifiers, delivers 90 watts of 

power with not more than 2.5% total harmonic distortion 
from 35 cycles to beyond 20,000 cycles; less than 1% from 
200 to 5,000 cycles. When added power is needed, a system 
delivering as much as 540 watts may be obtained by adding 
the 90 -watt booster amplifiers described below. 

Here is the answer to the growing demand for a powerful 
paging -public address -music distribution system that com- 
bines wide frequency response, true fidelity, ruggedness-and 
superb, dependable performance. 

Webster Electric's 
hi -fidelity 

amplifier family 
Model 96-10 

10 -watt amplifier 
for home installations 

Model 97-0 
Preamplifier -Equalizer 

Model 81B-15 
15 -watt amplifier 
for schools, halls, 

churches, etc. 

Model 98-25 
Power output: 25 watts 

Model 89B-50 
50 -watt amplifier 

for sound or paging 
systems 

Model 91B-50 
50 -watt booster 

amplifier 
...also amplifier 

accessories, portable 
sound systems, micro- 
phones, speakers 

New 90 -watt Hi -Fidelity 
BOOSTER AMPLIFIER 

i + 
Companion to the 

90 -watt amplifier 
featured above is 
the new MODEL 101- 
90 booster amplifier, 
with power output 
of 90 watts and fre- 
quency response of 
20 to 20,000 cycles 
(+0.3 to -1.0 db.) 

l'or specifications and full information on these products, 
write us direct 

WEBSTER 
RACINE 

ELECTRIC 
WISCONSIN 

6CD6GA 
f25CD6GB 

These tubes are companion 
types even though one has the 
final letter A in its type number 
and the other has the final letter 
B. The specifications are identical 
except for the heater ratings. A 
number of physical modifications 
have been made for the purpose 
of increasing the electrical ra- 
tings. The plate is larger, and the 
mica supports have been rede- 
signed so that the possibility of 
arcing will be reduced. The tube 
is enclosed in a tall straight -sided 
envelope, and its total height is 
5 inches. The difference in appear- 
ance between the 6CD6G and the 
6CD6GA is shown in Fig. 7. 

The 6CD6GA has a plate dis- 
sipation of 20 watts and a rating 
of 7,000 volts for maximum pos- 
itive pulse voltage on the plate. 

6DN6 
--25DN6 

The 6DN6 and f25DN6 are re- 
cently designed tubes. They are 
of the same size and shape as the 
6CD6GA. The electrical ratings 
correspond closely to those of the 
6CD6G, except that the DN6 
tubes have an unusually high 
transconductance rating of 9,000 
micromhos. 

The interchangeability of the 
tubes in the second main classifi- 
cation is sharply restricted be- 
cause the BG6 types cannot be 
substituted for the CD6 types. 
The BG6GA and CD6GA tubes 
may be substituted for their re- 
spective prototypes, however. 

The 25CD6G and the 
25CD6GA are not interchangea- 
ble because the current ratings of 
their filaments are different. This 
rating is critical in both cases. 

In the near future, manufac- 
turers plan to introduce picture 
tubes that have deflection angles 
of 110 and 120 degrees. Addition- 
al modifications will probably be 
made to the designs of horizontal 
output tubes in order to meet the 
increased power requirements of 
the sweep circuits that will come 
into use. Then an understanding 
of the differences between the 
various types of horizontal output 
tubes will be more helpful than 
ever. 

THOMAS A. LESH 
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Notes On Test Equipment 
(Continued from page 17) 

Other Features 
The indicating device for all 

voltage and resistance measure- 
ments is a revolving three -digit 
counter similar in appearance to 
the mileage indicator of an auto- 
mobile. Input resistance, 11 meg- 
ohms for DC voltage; frequency 
response for AC voltage, 30 cps to 
3 megacycles with direct probe 
and 50 kilocycles to 250 mega- 
cycles with crystal probe; accu- 
racy, 1% for DC voltage and re- 
sistance and 2% for AC voltage; 
polarity -reversal switch for DC 
voltage; size of case, 81/2 by 11 by 
71/2 inches. 

Jackson Electrical Instrument Co. 

JACKSON MODEL 709 
TELE -VOLTER 

Ranges (28 ) 
DC voltage and AC rms volt- 

age, 0 to 1000 volts in 7 ranges 
each; AC peak -to -peak voltage, 0 
to 2800 volts in 7 ranges; resist- 
ance, 0 to 1000 megohms in 7 
ranges. 

Other Features 
Input resistance, 11 megohms 

for DC voltage and .2 megohm for 
AC voltage; frequency response 
for AC voltage essentially flat to 
4.5 megacycles for ranges up to 
100 volts; combination probe 
serves for DC and AC -OHMS 
readings; polarity -reversal switch 
for DC voltages; zero -center scale; 
illuminated windows to show func- 
tion and range being used; meter 
mounted on a sloping front panel; 
7 -inch meter; size of case, 83/4 by 
81/4 by 71% inches. 

Phaostron Company 
PHAOSTRON MODEL 777 

Ranges (28 ) 
DC voltage and AC rms volt- 

age, 0 to 1500 volts in 7 ranges 
each; AC peak -to -peak voltage, 0 
to 4000 volts in 7 ranges; resist- 
ance, 0 to 1000 megohms in 7 
ranges. 
Other Features 

Input resistance, 11 megohms 
for DC voltage; accuracy, ±3% 
of full scale for DC voltage and 
±5% of full scale for AC voltage; 
polarity -reversal switch for DC 

11114 

You'll bury your problems 
. when you install 

Ceramic 
Capacitors 
bearing the famous 
CRL trademark 
No call backs with Centralab - here's why: 100% 
tested at double rated voltage - for assurance of 
long life, even under heavy overloads. 

Tough, extra heavy insulating coat-for resistance 
to moisture, heat, vibration. 

Catalog 29 shows the industry's most complete line 
of ceramic capacitors - including the only truly 
insulated, molded disc capacitor. Tear out coupon 
and mail today for your free copy. 

Cen ,. ab 
A DIVISION OF GLOBE -UNION INC. 
942D E. Keefe Avenue, Milwaukee 1, Wisconsin 

Send me free Centralab Catalog 29. 

Company 

Address 

City ............. Zone _. _ _ State 

D-5618 
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to be 

OKAA 

VIBRATOR 

buy 
VOKAR 

VOKAR CORPORATION 
DEXTER I. MICHIGAN 

The Original - 

Equipment 

Vibrator 

Leading manufacturers of original -equipment auto- 
radios specify Vokar vibrators as components for 
installation on the production -line. Why? They're sure 
Vokar quality never varies-will always contribute to 
top performance demanded of today's radios. 

You too can depend on Vokar vibrators-for sure 
starts, longer life, silent operation. For all replacements, 
buy Vokar Imperial or Quality Brand vibrators to be 
sure of satisfied customers. 

Now is the time to stock up on 12 -volt vibrators- 
ONLY TWO VOKAR IMPERIALS ARE NEEDED 
TO FILL ALL REPLACEMENTS! 

VOKAR - preferred by leading 
manufacturers of auto -radios. 

OKAR 
VOKAR CORPORATION DEXTER 1, MICHIGAN 

voltages; zero -center scale; 4.87 - 
inch meter; instrument case of un- 
breakable metal; over-all size of 
VTVM in leather carrying case, 
3% by 6b/8 by 7% inches. 

Precision Apparatus Company, Inc. 

PRECISION MODEL 68 

Ranges (20) 
DC voltage and AC rms volt- 

age, 0 to 1200 volts in 5 ranges 
each; AC peak -to -peak voltage, 0 
to 3200 volts in 5 ranges; resist- 
ance, 0 to 1000 megohms in 5 
ranges. 

Other Features 
Input resistance, 131/3 megohms 

for DC voltage, 0.65 megohm for 
AC voltage ranges up to 60 volts, 
0.90 megohm for 300 -volt AC 
range, and 1 megohm for 1200 - 
volt AC range; accuracy, ±3% of 
full scale for DC voltage and ±5% 
of full scale for AC voltage; fre- 
quency response to AC extends 
beyond audio frequencies, use of 
accessory RF probe extends the 
response to 250 megacycles; com- 
bination probe serves for DC and 
AC -OHMS functions; polarity -re- 
versal switch for DC voltages; 
zero -center scale; 51/4 -inch meter; 
size of case, 57/8 by 73/4 by 3%2 
inches. 

PRECISION MODEL 78 

Ranges (16) 
DC voltage, 0 to -±1500 volts 

in 6 zero -center ranges; AC rms 
voltage, 0 to 1200 volts in 5 
ranges; resistance, 0 to 1000 meg- 
ohms in 5 ranges. 

Other Features 
The Model 78 operates from 

self-contained batteries; input re- 
sistance, 131/3 megohms for DC 
voltage, 8 megohms for AC volt- 
age; accuracy, ±3% for DC volt- 
age and ±5% for AC voltage; fre- 
quency response to AC extends 
beyond audio frequencies, acces- 
sory RF probe extends the re- 
sponse to video and radio frequen- 
cies; combination probe for DC 
and AC -OHMS functions; condi- 
tion of batteries may be checked 
without opening meter case; 51/4 - 
inch meter; size of case, 57/8 by 
7% by 3%. 

PRECISION MODEL 88 

Ranges (29 ) 

DC voltage and AC rms volt- 
age, 0 to 1200 volts in 6 ranges 
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each; zero -center DC voltage, 0 to 
±1200 volts in 6 ranges; AC peak - 
to -peak voltage, 0 to 3200 volts in 
6 ranges; resistance, 0 to 1000 
megohms in 5 ranges. 
Other Features 

Input resistance, 26% megohms 
for zero -center DC ranges, 131/3 
megohms for DC ranges, 3 meg- 
ohms for AC rms voltage ranges 
up to 60 volts, 1 megohms for 300 - 
volt AC rms range, 4 megohms for 
1200 -volt AC rms range, 6 meg- 
ohms for AC peak -to -peak ranges 
up to 160 volts, 1 megohm for 800 - 
volt AC peak -to -peak range, and 
4 megohms for 3200 -volt AC peak - 
to -peak range; accuracy, +3% for 
DC voltage and ±5% for AC volt- 
age; frequency response to AC ex- 
tends beyond audio frequencies, 
vacuum -tube type accessory RF 
probe extends the response to 
300 megacycles; polarity -reversal 
switch for DC voltages; combina- 
tion probe for DC and AC -OHMS 
functions; 51/4 -inch meter; size of 
case, 53/8 by 7 by 31/8 inches. 

PRECISION MODEL 98 

Ranges (44 ) 

DC voltage and AC rms volt- 
age, 0 to 1200 volts in 6 ranges 
each; zero -center DC voltage, 0 to 
± 1200 volts in 6 ranges; AC peak - 
to -peak voltage, 0 to 3200 volts in 
6 ranges; resistance, 0 to 1000 
megohms in 6 ranges; current, 0 
to 12 amperes DC in 8 ranges, low- 
est range 0 to 300 microamperes 
DC; decibels, -20 to +63 db in 
6 ranges. 
Other Features 

Input resistance, 26% megohms 
for zero -center DC ranges, 131/3 
megohms for DC ranges; accu- 
racy, ±3% for DC voltage and 
±5% for AC voltage; frequency 
response to AC extends beyond 
audio frequencies; accessory probe 
extends the response to 300 mega- 
cycles; polarity -reversal switch for 
DC voltages; combination probe 
for DC and AC -OHMS functions; 
AC rms and AC peak -to -peak 
functions selected separately by a 
switch; 7 -inch meter; size of case, 
11% by 13 by 65/8. 

Radio Corporation of America 
RCA MODEL WV -77A 

JUNIOR VOLTOHMYST 
Ranges (15) 

DC voltage and AC rms volt - 

search no further f 

CONCERT -HALL REALISM 

in your home! 
fy.J1 

fl -R ' id, l ; 

CARTRIDGE 
The "MUSIC LOVERS" Cartridge is 
a new, 3 -speed, dual -needle ceramic 
cartridge, designed to enhance the 
quality of all the popular high fidel- 
ity equipment in use today. Mechan- 
ically interchangeable with 
magnetic pickups in practically all 

* Eliminates induced hum 
* Eliminates cartridge "drag" caused by magnetic 

attraction to steel turntables 
* Increases record and needle life 
* Provides higher output 
* Response not affected by load resistance 
* 10 -second needle replacement 
* Individual needle compliance eliminates needle 

interaction 

record changers and transcription 
arms. Equipped for direct connec- 
tion to magnetic inputs of ampli- 
fiers not yet provided with constant 
displacement ceramic inputs, thus 
allowing the full advantages of 
compensation circuits. 

FREE! COMPARATIVE ANALYSIS BOOKLET ON THE "MUSIC LOVERS" CARTRIDGE 

S1HURE BROTHERS, INC., 225 W. HURON ST., CHICAGO 10, ILLINOIS PF 

Please send analysis booklet on your "MUSIC LOVERS" Cartridge 

Name 

Address City 
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Original components in these and other 

leading Radio and TI/ sets since 1948 

Sparton 

ChIympie 
TE EVV,s,oN 

CROSLEY 

Sentinel 

MOTOROLA M 

hallicrafters 

CBS TV Sets 

RADIO RECEPTOR 

Selenium Rectifiers 

That's why they're the best replacements 

in any Radio and TV circuit! 

These famous trademarks represent a few of the many long-time 
users of RRco. Selenium Rectifiers. The complete list reads like 
a "Who's Who" in electronics. 

Manufacturers' choice in so many models, RRco. "Safe 
Center" rectifiers are ideal replacements in any set. Your parts 
distributor can supply you with standard Radio Receptor 
replacements for sets of all radio and TV manufacturers. Demand 
"Safe Center" rectifiers and insure the quality of your repair work. 

Semiconductor Division 

RADIO RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 

240 WYTHE AVENUE. BROOKLYN 11. N. Y. EVERGREEN 8.6000 

Really 

Reliable 

age, 0 to 1200 volts in 5 ranges 
each; resistance, 0 to 1000 meg- 
ohms in 5 ranges. 

Other Features 
Input resistance, 11 megohms 

for DC volts, 0.2 megohm up to 
60 -volt AC range, 1 megohm for 
800 -volt AC range, 2 megohms for 
1200 -volt AC range; frequency re- 
sponse, flat within ± 1 db from 30 
cps to 3 megacycles on 3-,12-, and 
60 -volt ranges when the voltage 
source has an internal impedance 
of 100 ohms; polarity -reversal 
switch for DC voltages; zero -cen- 
ter scale; size of case, 8 by 5% by 
41/2 inches. 

RCA MODEL WV -97A 

SENIOR VOLTOHMYST 

Ranges (28 ) 
DC voltage and AC rms volt- 

age, 0 to 1500 volts in 7 ranges 
each; AC peak -to -peak voltage, 0 
to 4200 volts in 7 ranges; resist- 
ance, 0 to 1000 megohms in 7 
ranges. 

Other Features 
Input resistance, 11 megohms 

for DC volts; 0.83 megohm up to 
150 -volt AC range, 1.3 megohms 
for 500 -volt AC range, and 1.5 
megohms for 1500 -volt AC range; 
frequency response, flat from 30 
cps to 3 megacycles up to 500 -volt 
range when the voltage source 
has an internal impedance of 100 
ohms; accuracy, ±3% of full scale 
for DC voltage, ±5% of full scale 
for AC voltage; polarity -reversal 
switch for DC voltages; zero -cen- 
ter scale; size of case, 7% by 5% 
by 41/2 inches. 

RCA MODEL WV -87A 

MASTER VOLTOHMYST 

Ranges (37 ) 
DC voltage and AC rms volt- 

age, 0 to 1500 volts in 7 ranges 
each; AC peak -to -peak voltage, 0 
to 4200 volts in 7 ranges; resist- 
ance, 0 to 1000 megohms in 7 

ranges; current, 0 to 15 amperes 
DC in 9 ranges, lowest range 0 to 
500 microamperes DC. 

Other Features 
Input resistance, 11 megohms 

for DC voltages, 0.83 megohm up 
to 150 -volt AC range; frequency 
response, flat from 30 cps to 3 

megacycles on ranges up to 500 - 
volt range; accuracy, ±3% of full 
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scale for DC voltage and +5% of 
full scale for AC voltage; polarity - 
reversal switch for DC voltages; 
zero -center scale; 71%2 -inch meter; 
size of case, 10 by 13% by. 7 
inches. 

Simpson Electric Company 
SIMPSON MODEL 303 

Ranges (23 ) 
DC voltage and AC rms volt- 

age, 0 to 1200 volts in 5 ranges 
each; AF voltage, 0 to -60 volts 
in 3 ranges; resistance, 0 to 1000 
megohms in 5 ranges; decibels, 
-20 to +63 db in 5 ranges. 
Other Features 

Input resistance, 10 megohms 
for DC voltages, 0.275 megohm 
for AC voltages; frequency re- 
sponse, flat to 100 kilocycles on 
1.2-, 12-, and 60 -volt AC ranges, 
flat from 20 kilocycles to 100 
megacycles for RF voltages with 
accessory probe; accuracy, 3 % for 
DC voltage and 5% for AC volt- 
age; polarity -reversal switch for 
DC voltages; zero -center scale; 
rigid handle to prop up instru- 
ment for viewing; 41/2 -inch meter; 
size of case, 51/4 x 7 x 31/8 inches. 

Sylvania Electric Products Inc. 

SYLVANIA TYPE 301 

POLYMETER 
Ranges (36 ) 

DC voltage and AC rms volt- 
age, 0 to 1000 volts in 6 ranges 
each; AC peak -to -peak voltage, 0 
to 2800 volts in 6 ranges; resist- 
ance, 0 to 1000 megohms in 6 
ranges; current, 0 to 10 amperes 
in 6 ranges; decibels, -20 db to 
+61.4 db in 6 ranges. 
Other Features 

Input resistance, 17 megohms 
for DC voltages and 2.7 megohms 
for AC voltages; polarity -reversal 
switch for DC voltages; zero -cen- 
ter scale; size of case, 83/4 by 
113/16 by 615/1 6 inches. 

SYLVANIA TYPE 302 

POLYMETER 
Similar to the Type 301 but 

equipped with an RF input and a 
vacuum -tube RF probe. 

Triplett Electrical Instrument Co. 

TRIPLETT MODEL 631 

Ranges (4 ) 

DC voltage, 0 to 120 volts in 4 
ranges. 

555A QOM 

YOU NEED THESE FEATURES: 

Meter Movement Protection up to 500 times overload 
is provided by a rectifier network. 

The 555A Measures: AC Current, DC Current, AC Voltage, 
DC Voltage, Output, Resistance 

43 Unduplicated Ranges 

Separate Range and Function Switches 

Double Magnetic Shielding 

3% DC, 4% AC Permanent Accuracy 

Easy to Read, Four Color Scales 47/8 " long 

Metal Case with Die Cast Bezel 61/8" x 4%" x 21/8" 

Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC 

Complete with Probes and $4450 
Batteries at your Parts Distributor 

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 

151 Pasadena Avenue, South Pasadena, California 
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NEW StaS SOUKS 

"ATTENUATORS, 

EQUALIZERS AND 

FILTERS" 

by Dr. George K. Teffeau and 

Dr. Howard T. Tremaine 

Thoroughly describes design, application and theory 
of operation of every type of Attenuator, Equalizer 
and Wave Filter. Covers all types of equalization and 
attenuation used in audio recording and reproducing 
systems, both professional and home -type. Includes 
chapter on Hi-Fi crossover networks. Provides time- 
saving charts which permit the easy determination 
of component values required in designing equalizers 
and filters. Fact -packed, indispensable to technicians 
in radio broadcasting, television, cinema work and to 
audiophiles. 176 pages; 53 x SW; fully illus- sAM 
trated. Deluxe hard binding, postpaid....... "'MU 
Also available in paper -bound edition, postpaid.. $2.75 

r 

SAMS BOOKS 
keep you ahead in 

ELECTRONICS 

"TAPE 

RECORDERS - 
How They Work" 

by 

Charles G. Westcolt 

Now you can have an expert understanding of 
tape recording, its theory and characteristics. 
Tells how a recorder operates; discusses 
motorboard mechanism, drive motors, volume 
indicators, bias oscillators, equalization cir- 
cuits, amplifiers and magnetic heads -in- 
cludes diagrams, photos and schematics. Tells 
how to get best frequency response with lowest 
noise level, how to avoid tape overload, how 
to obtain best bias settings; includes proce- 
dures for testing tape recorders and tape. The 
comprehensive book about Tape Recorders. 
176 pages; 5% x 8H"; over 150 $2.75 illustrations. Order today LL 

Sams books cover every phase of Electronics for 
the service technician, engineer, student or 

experimenter. Listed below are a few of the many 
valuable Sams books available at electronic 

parts distributors and leading book stores. 

USE THIS ORDER FORM 
ATTENUATORS, EQUALIZERS 

AND FILTERS 
(Deluxe Edition) S4.00 
Paper -bound edition $2.75 

Principles & Practices of Telecasting Operations. 
Discusses equipment and techniques. 
Covers such subjects as: TV Cameras; 
Control Rooms; Fundamentals of Studio 
Lighting; Relay Systems; Maintenance 
Practices; Technical Production; etc. 600 
pages; 6 x 9"; illustrated $7.95 
Radio. Receiver Servicing. Covers the basic 
receiver types -gives time -saving hints 
for solving basic troubles, such as dead 
set, weak set, noisy set, etc. 192 pages; 
5%x834" $2.50 
So You Want to Be a Ham. Tells you what - you need to know about getting your 
license and acquiring equipment. Covers 
such subjects as: Conquering the Code; 
Getting Your Ticket; Going on the Air; 
Electronics as a Career; etc. 196 pages; 
5 x 8%"; illustrated $2.50 

D Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit 
variations of vertical and horizontal sweep 
systems common to most TV receivers. 
Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 5% x 8%"; 
illustrated $2.75 
The Recording and Reproduction of Sound. 
Widely used by Audio engineers, Hi-Fi 
enthusiasts, broadcasting stations and 
recording studios. Authoritative chapters 
cover: behavior of sound waves; basic 
recording methods; lateral disc recording; 
micro -groove recording; phono reproduc- 
ers; microphones; home music systems; 
P.A. systems; amplifiers; tuners; etc. 810 
pages; 6 x 9"; illustrated $7.95 

DBasic Television Manual. Deals with all 
phases of TV receiver operation and de- 
sign from cathode ray tube to antenna. 
Includes section on actual projects which 
demonstrate theory in action. 312 pages; 
8% x 11"; illustrated $5.00 

D TAPE RECORDERS - 
$2.75 HOW THEY WORK 

Photofact Television Course. Gives a clear - complete understanding of TV principles, 
operation, practice. Used by thousands of 
students. 208 pages, 8% x 11" $3.00 

oAtomic Radiation, Detection and Measurement. 
Provides basic understanding of nuclear 
science and its applications. Thoroughly 
covers and illustrates circuitry and oper- 
ation of the many types of detection 
devices. 200 pages; 5% x 8 W $3.00 
Color Television for the Service Technician. 
Prepares you for the day when you will be 
installing and servicing color TV. Fully 
illustrated. 116 pages, 8% x 11" $2.50 
Basic Rodio Manual. Provides all the basic 
facts on theory, definitions, components. 
Includes section devoted to actual projects 
that translate theory into practice. 248 
pages; 8% x 11"; illustrated $5.00 

ri UHF Antennas, Converters & Tuners. Covers - all antenna types, transmission lines, 
matching networks, UHF converters, 
tuners. 136 pages, 5% x 83" $1.50 

Auto Radio Service Manuals 
Vol. 5. Presents complete, accurate service 
data, schematics, parts lists and photos 
based on actual laboratory analysis of 87 
auto radio models produced during 1954- 
55. 288 pages; 8% x 11" $3.50 
Vol. 4. 48 modele; 1953; 288 pages $3.00 

Ei Vol. 3. 80 models; 1950-52; 288 pages.$3.00 
El Vol. 2. 90 models; 1948-50; 288 pages.$3.00 

Vol. 1. 100 models; 1946-49; 396 p. $4.95 

There is an authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 

Send Book List 

....HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
mail to Howard W. Same & Co., Inc., Dept. 3-D6 
2201 East 46th St., Indianapolis 5, Indiana. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

City Zone State 
(outside U.S.A. priced slightly higher) 

MKS 

n 

U 

.t.4 

Look for 
SAMS BOOKS 

on the 
"Book Tree" 
at your Parts 

Distributor 

Other Features 
Combination VOM and VTVM; 

VOM features were discussed in 
the January issue of PF RE- 
PORTER; VTVM battery oper- 
ated; input resistance, 11 meg- 
ohms on all VTVM ranges; 
accuracy, ±4% with battery volt- 
age of 22.5 volts; a push button 
on the front panel to check condi- 
tion of battery; zero -center scale; 
size of case, 37/32 by 51/2 by 71/2 
inches. 

TRIPLETT MODEL 650 

Ranges (25 ) 

DC voltage, 0 to 1000 volts in 
7 ranges; AC rms voltage, 0 to 500 
volts in 6 ranges; AC peak -to -peak 
voltage, 0 to 700 volts in 6 ranges; 
last range gives peak -to -peak 
value of sine wave to 1400 volts; 
resistance, 0 to 1000 megohms in 
6 ranges. 
Other Features 

Input resistance, 11 megohms 
for DC voltage; 1.4 megohms for 
AC voltage to 1 megacycle; accu- 
racy, ±3% for DC voltage and 
resistance and ±5% for AC volt- 
age; frequency response for AC 
voltage, 15 cps to more than 110 
megacycles; decibels measured 
through use of chart in instruction 
manual; polarity -reversal switch 
for DC voltages; zero -center scale; 
51/2 -inch meter; size of case, 33/4 

by 51/2 by 71/2 inches. 

Weston Electrical Instrument Corp. 

WESTON MODEL 982 

Ranges (28) 
DC voltage and AC rms volt- 

age, 0 to 1600 volts in 7 ranges 
each; AC peak -to -peak voltage, 0 
to 1600 volts in 7 ranges; resist- 
ance, 0 to 1000 megohms in 7 

ranges. 
Other Features 

VTVM is operated by self-con- 
tained batteries; input resistance, 
10 megohms for DC voltage and 
2.8 megohms for AC rms voltage; 
1 megohm for AC peak -to -peak 
voltage; accuracy, ±3% for DC 
voltage and ±5% for AC rms val- 
ues of sinusoidal waveforms; one 
shielded test lead serves for all 
measurements; polarity -reversal 
switch for DC voltages; zero -cen- 
ter scale; 4.63 -inch meter scale; 
size of case, 10 by 7.38 by 3.63 
inches. 

PAUL C. SMITH 
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Audio Facts 
(Continued from page 29) 

Preamplifier stages would be re- 
quired in addition to the usual am- 
plifiers to drive the loudspeaker 
because of the low signal output 
obtained from a playback head. If 
all things are considered, we find 
that a tape playback unit would 
have to be a relatively complicated 
piece of mechanism. Something 
simpler had to be used for a pas- 
senger car. 

Although tape recorders are 
coming into widespread use, many 
people are still almost totally un- 
familiar with them and their op- 
eration. So, some system that was 
familiar to and accepted by the 
majority had to be used. 

Why Not Standard Records 
and Players? 

The familiar 78 -rpm records 
were rejected because they are be- 
ing discontinued by many record- 
ing companies and because they 
are too large and heavy for use in 
an automobile anyway. They take 
up a lot of space and provide a 
very short playing time per side. 
Even if the large player or changer 
required to play 78 -rpm records 
could be designed to operate in a 
car, no space could be found in 
which to install it in the average 
automobile. 

Small 45 -rpm records about 7 
inches in diameter are available 
with a practically unlimited va- 
riety of selections. A 45 -rpm play- 
er might seem the logical choice, 
but the playing time of even an 
extended-play record is only 
about 8 minutes per side. A mini- 
mum of four records (eight sides 
with one turnover of the stack) 
would have to be used for one hour 
of playing time. This would re- 
quire a record changer, and a rec- 
ord changer would take up space 
and in addition would be difficult 
to keep in proper operation with 
the car in motion. Record storage 
would also be a problem because, 
with at least four records needed 
per hour, a large stack would have 
to be carried in the car. 

Long-playing 331/3 -rpm micro- 
groove records provide a maxi- 
mum of about 30 minutes of play- 
ing time per side of a 12 -inch disc. 
It would be very difficult to make 

SERVICE FASTER, 
MORE PROFITABLY 

... use precise replacement 

RCA SERVICE PARTS 
These electrolytic capacitors are exact replacements for the units originally built into 

RCA VICTOR TV SETS. Mechanically and electrically they fit...exactly right! Like 

all RCA SERVICE PARTS, they mean faster replacement-less time on the bench. More, 

too, they help give assurance that top performance will be restored. 

Stringent manufacturing controls in the production of RCA electrolytic capacitors 

assure extremely low leakage currents and the ability to handle very heavy ripple 

currents-without deterioration. They have excellent self -healing properties-for long 

service life, and maintain capacitance values under severe variations in temperature. 

So, next time you "call" for an RCA Victor radio, phonograph, or TV set, contact 

your RCA distributor for fit -right, install -fast RCA SERVICE PARTS and keep your 

servicing on the go-profitably! 

SERVICE PARTS 
® RADIO CORPORATION OF AM ERICA, HARRISON, N. J. 

RCA VICTOR PRODUCTS RCA SERVICE PARTS-made for each other! 
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1 Watt 
Type CM -1 

SFACKPOLE 
FIXED COMPOSITION 

ES ISTORS 
THROUGH LEADING 

PARTS DISTRIBUTORS/ 
(Prompt deliveries from stock) 

1.7 

Meet or surpass today's 
critical performance re- 
quirements including MIL - 
R11 specifications. Con- 
servatively rated at 70°C. 
ambient. 

Low noise level. 

Unsurpassed humidity 
protection 

. and they're the easi- 
est -to -solder resistors 
on the market! 

For name and address of near- 
est jobber write 

Distributors' Division 

1/2 Watt 
Type CM -1 /32 

FOUNDED 1906 

STACKPOLE CARBON COMPANY 
26 RITTENHOUSE PLACE ARDMORE, PA. 

a large 331A -rpm player shock- 
proof enough for use in a moving 
passenger car. Anyone who has 
worked on an auto radio knows 
how difficult it would be to find 
space enough for a 331/3 -rpm play- 
er and additional space to store 
the 10- and 12 -inch records. 

A new and practical system was 
developed by CBS -Columbia for 
use in the 1956 Chrysler Corpora- 
tion cars. This is the new Highway 
Hi-Fi player with its new XLP 
records. The player is a single -play 
unit that mounts under the dash- 
board of the car. The turntable is 
turned by a small induction motor 
which obtains its power from a vi- 
brator supply powered by the car 
battery. The signal developed by 
the special ceramic cartridge is 
fed through a phono switch to an 
audio input provided on the car 
radio. A small turntable accom- 
modates the new 162/3 -rpm XLP 
records with extra-fine grooves. 

Why Was the 7 -Inch XLP Record 
Chosen? 

These new XLP records are 7 
inches in diameter and are cut 
with approximately 550 grooves 
per inch. This is twice as many as 
there are on an LP microgroove 
disc. One side of one of these 7 - 
inch records can provide one hour 
of recorded speech or 45 minutes 
of recorded music. If variable 
pitch were used when the record 
is being cut, no doubt one hour of 
music could be recorded on a side. 
With between 11/2 to 2 hours of 
playing time on a 7 -inch record, 
the problems of size, storage space, 
frequent changes, and cost have 
been substantially solved. 

Why was a 7 -inch record with 
such fine grooves and such slow 
speed developed for use in the 
Chrysler cars? We know that a 
small long-playing record was de- 
sired, but the quality of repro- 
duction and the durability of the 
record are factors that had to be 
considered. 

We will now take up a subject 
which has seldom been mentioned 
in these columns, and we will dis- 
cuss some of the things that must 
be considered when a record is be- 
ing designed. The quality of re- 
production to be obtained from 
the finished disc is influenced by 
speed, groove size, radius of stylus, 
and stylus force. 
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Three of the ratings or char- 
acteristics that are basic in de- 
termination of the performance of 
a record are: (1) frequency re- 
sponse, (2) signal-to-noise ratio, 
and (3) tracing distortion. All 
three of these are interrelated and 
depend upon such things as the 
diameter of the record, the speed 
at which the record revolves, the 
size of the grooves, the level of 
modulation, and the size of the 
playback stylus. 

Important factors in determin- 
ing the frequency response, distor- 
tion, and amount of noise ob- 
tained when a record is played 
are: linear groove velocity and 
groove deviation. Linear groove 
velocity means the speed at which 
the record or groove moves in re- 
lation to the stylus at the point of 
contact with the stylus. Groove 
deviation means the amplitude of 
the lateral waves or wiggles of the 
modulating signal that is cut into 
the groove. 

Tracing distortion-the distor- 
tion caused by the inability of the 
playback stylus to follow the 
groove at all times depends upon 
the radius or sharpness of the 
curvature of the modulated wave 
which is cut into the groove and 
upon the effective size of the play- 
back stylus. Tracing distortion is 
increased drastically when the 
radius of the playback stylus is 
larger than the radius of the mod- 
ulated wave which is cut into the 
groove. For any certain frequency, 
the resulting radius of the modu- 
lated wave in the groove depends 
upon the diameter of the record 
(or upon the diameter of the cir- 
cle formed by the groove in which 
the stylus is moving) and upon the 
speed of the record at the point 
of contact with the stylus. 

Most of us are aware that if the 
speed of a turntable is reduced one 
half, for instance from 331/3 rpm 
to 162/3 rpm, the frequency of a 
musical tone being reproduced 
will be reduced one half. Middle C 
(256 cps) would drop an octave 
to the next C (138 cps) . For a par- 
ticular signal, therefore, twice as 
many waves per unit length of 
groove would have to be cut on a 
162A -rpm record than on a 331/3 - 
rpm record. See Fig. 1. A point on 
one of the outer grooves of a rec- 
ord moves at a much higher speed 

DYNAMIC MUTUAL CONDUCTANCE 

*iubelTransistor Tester 
Model 325 

9 

NIIITI- (GNI)UL rAN(.r lllbE-TRANi157(}k tl'Srffe 

... with these Most Wanted 
Features 

* Measures Transistor Gain under 
full load 

* Measures Tube Mutual Conduct- 
ance under actual operating volt- 
ages and loads 

* Measures Plate Conductance un- 
der full load 

* Tests for All Shorts and Leakage 
with one switch 

* Handles Series -String Heater tubes 

* Tests Rectifiers and Pentodes at 
reduced heater voltages 

* Tests CR -Tubes 

* Reactivates CR -Tubes 

* Fused Meter and Line Circuits 

* Simplified Lever Switches and Fast - 
Acting Roll Chart 

See the hottest news in instruments-the RCP 
Model 325-at your RCP jobber ... or fill in 
coupon for full details. Combines features, 
accuracy, and low price no other laboratory - 
type instrument can match. ONLY á129-95 

RADIO CITY PRODUCTS COMPANY, Easton, Pa. 

NEW RCP 
TIME -PAYMENT 

PLAN 
Take 6, 8, or 12 months 
to pay for any RCP in- 
strument costing SSO. or 
more. Ask your jobber 
for full details. 

DISTRIBUTORS DIV. 

RADIO CITY PRODUCTS CO. 26 Rittenhouse Place, Ardmore, Pa. 

Please rush me full details on the new RCP Model 325 
Dynamic Mutual Conductance TUBE & TRANSISTOR TESTER. 

NAME 

BUSINESS 

ADDRESS 

CITY ZONE........ STATE 
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Merit 
FIRST IN EXACT REPLACEMENT. 

R 

Slnc AMIS 

FINE 
RADIO 
PARTS 

HVO-37 FOR EXACT REPLACE- 

MENT IN over 125 models . . . 

CROSLEY, HALLICRAFTERS, SEN- 

TINEL, SILVERTONE. Another in 

the complete Merit line of exact 
and universal transformers, yokes 
and coils. Merit is the only manu- 
facturer of transformers, yokes 
and coils who has complete pro- 
duction facilities for all parts sold 
under their brand name. 

Merit 
MERIT COIL & TRANSFORMER COMPANY 
4427 N. CLARK ST., CHICAGO 40, ILL. 

than a point on a groove near the 
center of the record because of 
the much smaller circle traced by 
the inner groove. It is therefore 
difficult to maintain good high -fre- 
quency response and high levels of 
modulation on the inner grooves 
of a large record or on the grooves 
of a small record. To overcome this 
degenerating effect, the speed of 
the record would have to be in- 
creased or finer grooves would 
have to be cut on the record and 
a stylus with a smaller tip radius 
would have to be used for play- 
back. 

Fine grooves are used when a 
record is cut at a slow speed so 
that the sharp deviations of the 
modulated wave can be cut in the 
grooves. Microgroove 331/3 -rpm 
and 45 -rpm discs are cut with fine 
grooves, as the term microgroove 
implies, and are played with a 
1 -mil (.001 -inch) stylus. The 
small (about 7 -inch) 45 -rpm rec- 
ords maintain frequency response 
and handle the necessary levels 
of modulation because of the in- 
creased speed of 45 rpm. 

The Highway Hi-Fi XLP rec- 
ord is 7 inches in diameter and 
revolves at a speed of 16% rpm. 
We can gather from the preceding 
paragraphs that something had to 
be done to offset the effects of the 
small diameter and slow speed in 

DISTANCE COVERED 
IN CERTAIN PERIOD MODULATED 
OF TIME AT GROOVE 

33-1/3 R.P.M. 

DISTANCE 
COVERED 

AT 16 2/3 
RPM. 

GROOVE MODULATED 
AT SAME FREQUENCY 
AS IN (A1. 

A 

Fig. 1. Modulated Grooves Representing 
a Particular Signal. (A) On a 331/3 -RPM 
Record. (B) On a 162/3 -RPM Record. 

PATH OF 1.0 MIL 
STYLUS. \ 
CANNOT FOLLOW 
MODULATION 
AND STAY WITH- 
IN LIMITS OF 
GROOVE. 

PATH OF 0.25 
MIL STYLUS. 

CAN TRACK 
EXTRA-FINE 
GROOVE. 

GROOVE CUT FOR 
0.25 MIL STYLUS 

Fig. 2. Two Sets of Fine Grooves and the 
Path Taken by a Stylus in Each Groove. 
(A) Path of 1 -Mil Stylus. (B) Path of 0.25 - 
Mil Stylus. 

order to obtain a reasonably wide 
range of frequencies and modula- 
tion from these small slow records. 
The very fine grooves designed for 
use with the 0.25 -mil (.00025 - 
inch) reproducing stylus compen- 
sate for these effects in addition to 
extending the playing time. 

Fig. 2 illustrates two sets of fine 
grooves. Each shaded area shows 
the path taken by the stylus being 
used. The stylus in Fig. 2A is four 
times larger than the one in Fig. 
2B. The grooves in the figure bear 
little resemblance to any grooves 
ever cut on a record, but they can 
give some idea of why a large 
stylus cannot be used to cut or 
play a fine groove. 

The inside grooves of an LP 
microgroove record have a diam- 
eter of about 5 inches. The inside 
grooves of an XLP 16% -rpm rec- 
ord are a little less than 4 inches 
in diameter. By using the extra- 
fine grooves and the 0.25 -mil sty- 
lus, the necessary small and sharp 
deviations of the modulated wave 
can be both recorded and played 
back on the small discs. The 0.3 - 
mil stylus has been found to be 
satisfactory when used with an 
amplifier -speaker combination 
possessing a limited frequency 
range. 

Because of the extra-fine 
grooves used on the new XLP rec- 
ords, the deviation of any signal 
wave is not permitted to exceed 
61 per cent of the maximum devia- 
tion used on standard LP micro- 
groove records. The tracing distor- 
tion is about equal for both types 
of records when the deviation is 
kept within these limits. In actual 
practice, the recording level on an 
XLP record is kept approximately 
6 decibels below the level used on 
an LP microgroove recording. 

Even though the signal output 
from an XLP record is about half 
of the output from an LP micro- 
groove disc, the signal - to - noise 
ratio is just about the same be- 
cause of the small contact area of 
the 0.25 -mil stylus on the record 
and the low stylus pressure of not 
more than 2% grams. 

Life tests show less wear on the 
small stylus for the same playing 
time on XLP records than the 
wear on a 1 -mil stylus on LP mic- 
rogroove records at 6 to 8 grams 
of pressure. 
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Although the frequency range 
obtained from the 162 -rpm XLP 
records is somewhat restricted 
when compared to the results ob- 
tained with standard LP micro- 
groove records, the reproduction 
from these small XLP records is 
very gratifying. It will be inter- 
esting to see if they will also be 
developed for the reproduction of 
music in the home. 

XLP Records Not for Present 

Home Players 

Many late -model- record 
changers and players for the home 
will operate at the 16% -rpm 
speed. These machines have been 
designed for playing the talking - 
book records and are not suitable 
for playing the XLP Highway Hi- 
Fi records. The heavy 6- to 12 - 
gram pickup and the .001 -inch 
stylus cannot play the extra-fine 
grooves of the XLP records which 
were designed only for use with 
the Highway Hi-Fi player. Since 
up to one hour of playing time can 
be obtained from one side of a rec- 
ord, the small manually operated 
single -play player is used. The 
record can be placed on the turn- 
table, turned over, or removed 
very easily. 

The pickup is placed on or 
moved off the record manually by 
the operator. A finger is placed on 
a red button provided for that pur- 
pose on the arm, and the arm is 
moved in the desired direction un- 
til a preset stop halts its move- 
ment. See Fig. 3. One stop indexes 
the pickup on the starting grooves 
of the record. The other stop locks 
the arm in the rest position off 
the record. If the pickup should 
be accidentally pushed across the 
surface of the record, no audible 

Fig. 3. Moving Pickup Arm to Setdown 
Point on Record. 

scratch will be made on the 
grooves because the pickup car- 
tridge is in such a protected po- 
sition under the vertically immov- 
able arm that no more than the 
force of 21/2 grams can be placed 
on the stylus. 

Fast movement of the arm is 
damped by a liquid of high vis- 
cosity. The arm cannot swing or 
jump around on the record, but it 
can follow the extra-fine grooves 
with practically no effort. The car- 
tridge is so light and is counter- 

balanced so well that it does not 
bounce in the grooves. 

The Highway Hi-Fi player and 
the XLP 162 -rpm records are 
well -designed practical items 
made for the purpose of furnish- 
ing recorded programs in a moving 
or parked car. They are very good 
examples of the way in which a 
basic system has been modified 
and engineered to fit into a cer- 
tain application. 

ROBERT B. DUNHAM 

One Focalizer 
for all 
picture 
tubes 

FREE! 
Catalog 78, 
listing complete 
specifications of 
the QUAM 0F-4 
Universal 
Focalizer Unit. 

QUAM-N 1 CHOLS COMPANY 
234 East Marquette Road 
Chicago 37, Illinois 

New ceramic magnets and extended 
focusing range eliminate the need 
for more than one model ... yet 
provide maximum resolution with 
minimum spot size. 

Installs in minutes, adjusts in seconds. 

The QF-4 has a newly designed 
"quick -setting" picture centering lock 
and is supplied with a soft aluminum 
blank mounting bracket that is 
easily drilled to fit any 
mounting arrangement. 

LIST PRICE $4.25 
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"MAKERS OF THE FINEST SETS 
USE 'EM !" 

"Manufacturers of America's finest radio 
and TV sets are Tung -Sol customers. 
As a result, Tung -Sol Magic Mirror 
Picture Tubes and receiving tubes are 
made to the very highest of all set - 

makers' performance specifications!" 

TUNG-SOL® 
Magic Mirror Aluminized 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 
Columbus, Culver City, Dallas, Denver, Detroit, Melrose Park (Ill.), 

Newark, Seattle. 

Product Report 

Editor's Note: 
The material appearing in this column has 

been taken from literature supplied by the 
manufacturers of the various products. The 
PF REPORTER cannot assume responsibil- 
ity for claims of originality or application. 

SELENIUM RECTIFIERS 

The Radio Receptor 
Co., Inc., has an- 
nounced the avail- 
ability of selenium rec- 
tifiers designed express- 
ly for printed -wiring 
boards. 

The terminals of the 
new rectifiers snap into 
the holes in the board 
and hold the rectifier 
in place while the sol- 
dering is being completed. The 
8J1B, rated at 30 and 65 milliamperes 
are currently available. 

TRANSMISSION LINE 

A new TV transmis- 
sion line is being offered 
by the Channel Master 
Corp., Ellenville, N. Y., 
in two styles: the 
"Twin Twenty" and 
the "Challenger." Both styles feature the use of 20 
strands of No. 33 copper wire in each conductor in- 
stead of the commonly used 7 strands of No. 28 wire 
or 10 strands of No. 30 wire. 

These new lines are claimed to be easier to work 
with and to have greater resistance to breakage than 
any other transmission line. Each is marked with an 
impression every 10 feet so that a certain length of 
line can be quickly unrolled. 

Types 8Y1B and 
respectively, 

CAPACITOR -REPLACEMENT GUIDE 

The Sprague Products Company announces a 
new Auto Radio Replacement Capacitor Manual 
which provides complete information about the 
electrolytic capacitors used in every automobile re- 
ceiver manufactured from 1946 through 1955. Each 
brand of receiver is listed alphabetically. The proper 
Sprague replacement capacitors are fully described 
in terms of the capacitance, voltage rating, and list 
price and are then cross-referenced to the original 
part numbers. 
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JUMPER CORD 

A new universal 
jumper (or cheater) 
cord has been an- 
nounced by Service In- 
struments Company, 
171 Official Road, Ad- 
dison, Illinois. This 
cord is designed to be 
plugged into the inter- 

lock socket on the back cover of the TV receiver 
after the cover has been removed instead of into a 
wall socket. 

The cord will fit any receiver because it has two 
male and two female connectors. A double -pole, dou- 
ble -throw switch is provided so that power will be 
removed from the unused male connector and so that 
shock hazard will be eliminated. Two power outlets 
are provided for accessory equipment such as a sol- 
dering iron. 

The universal cord Model JC2 has a net price of 
$1.95. 

TURNTABLE 

The Starlight, a 
high-fidelity turntable, 
has been announced by 
the Metzner Engineer- 
ing Corporation, Dept. 
26, 1041 North Syca- 
more Avenue, Holly- 
wood 38, California. 

This turntable is of the center -drive type and will 
accommodate records of all sizes and speeds. The 
speed is adjustable, and a built-in hub provides cen- 
tering for 45 -rpm records. The drive motor is of the 
4 -pole type and is fully shielded for minimum hum 
pickup when a magnetic cartridge is used. The mo- 
tor is encased in lead in order that mechanical vibra- 
tion will be eliminated. An illuminated stroboscope 
is built into the turntable. The retail price is $49.50. 

CIRCUIT MONITOR 

A new piece of test 
equipment has been in- 
troduced by the Seco 
Manufacturing Co., 
5015 Penn Avenue 
South, Minneapolis, 
Minnesota. 

The Seco Monitron 
is designed mainly for 
the servicing of receiv- 

ers which have intermittent troubles. The technician 
can use it for monitoring two different circuits simul- 
taneously, for tracing signal paths, and for making 
point-to-point gain measurements. 

The instrument is sold nationally through parts 
distributors, and the list price is $119.50. 

" FINEST FOR REPLACEMENT, 
TOO!" 

"Whether you're a wholesaler or a 

service dealer, Tung -Sol Tubes-the 
tubes that leading set -makers use- 
are your best bet for highest profits 
and customer good -will. You can build 
a reputation on Tung -Sol quality!" 

TUNG-SOL® 
dependable 

RECEIVING TUBES 
TUNG-SOL makes All -Glass Sealed Beam Lamps, Miniature Lamps 

Signal Flashers, Picture Tubes, Radio, TV and Special Purpose 

Electron Tubes and Semiconductor Products. 
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Horizontal Flyback 
Systems 

(Continued from page 27) 

change in the value of current. The 
applied voltage overcomes the 
counter emf at a rate which is de- 
termined by the value of the in- 
ductance. As a result, the current 
in the deflection coils and the 
transformer will decrease at a rate 
determined by the combined value 
of the inductances of these com- 
ponents. 

Fig. 6. Directions of Currents in the Cir- 
cuit of Fig. 1 During the Second Half of 
Trace Time. 

Since the output and damper 
tubes are cut off during retrace 
time, the energy stored in the in- 
ductive components will set up an 
oscillating current at the natural 
resonant frequency of the circuit. 
This circuit consists of : (1) the 
deflection coils, (2) that portion 
of the transformer across which 
these coils are connected, (3) any 
capacitors which may be in series 
with the loop formed by these two 
components, and (4) the distri- 
buted capacitances of the circuit. 

The arrows in Fig. 6 indicate 
that, during the second half of 
horizontal trace, some of the cur- 
rent from the deflection coils re- 
turns to the power supply and that 
the rest of the current flows up 
through the transformer winding. 
By referring to the waveform in 
Fig. 7, it may be seen that the cur- 
rent which returns to the power 
supply resembles that supplied by 
the horizontal output tube. Note 
that the current to the power sup- 
ply decreases to zero almost in- 
stantly after the initiation of re- 
trace time. As previously stated, 
the current from the deflection 
coils cannot decrease as rapidly; 

consequently, it flows up through 
the transformer as indicated by 
the negative peak in the waveform 
of Fig. 4C. The rise in this peak 
is not instantaneous because the 
counter emf which is set up by the 
changing current in the trans- 
former opposes the change. 

As the magnetic fields around 
the deflection coils and the trans- 
former collapse, the current flow- 
ing down through the coils and up 
through the transformer decreases 
and allows the beam to return to 
the center of the screen. By the 
time this current ceases to flow, 
the capacity of the resonant loop 
has become charged. A discharge 
current will flow up through the 
deflection coils and down through 

Fig. 7. Waveform of the Current Returned 
to the Power Supply in the Circuit of 
Fig. 1 

at your fingertips... 
CLEAR BEAM'S 

"EASY WAY" ANSWERS 

FOR TOUGH FRINGE 

INSTALLATIONS! 

CLEAR ANTENNA CORP. 

BEAM 
CANOGA PARK, CALIF. CHICAGO, ILL. 

It's an established fact (and you know 

it, too) that no one antenna can lick 

every fringe area problem. 

In view of this, Clear Beam manufac- 

tures five different types of fringe 
antennas - each tops in its field! 

All five Clear Beam fringe antennas 
provide easy installation, improved 
picture quality and happy customers. 

One of the five is the tailor-made 
answer to your installation headaches 

- and a faster way to higher profits! 

Your Clear Beam distributor has all 5 antennas-contact him today! 

SUNBEAM 
SB662 

SKY SWEEP 
MYS80 

BIG CHIEF 
BC12 

HUNTER 
MYH50 

TRI -KING 
TK1500 

58 PF REPORTER April, 1956 

www.americanradiohistory.com



the transformer, and expanding 
magnetic fields will be produced 
around these two components. 
The expanding field around the 
deflection coils deflects the beam 
to the left side of the screen, and 
the retrace cycle is thereby com- 
pleted. 

Circuit Theory 

In order to achieve proper beam 
retrace, the deflection field must 
collapse and expand within the al- 
lotted time of 10.5 microseconds. 
Since the collapse and expansion 
of the deflection field will occur at 
the resonant frequency of the out- 
put circuit, this circuit is speci- 
fically designed to be resonant at 
a frequency which is at least three 
times that of the horizontal sweep. 

RETRACE 
TIME TRACE TIME 

T.1/47,,250 SEC 

Fig. 8. The Rapid Change From Negafve 
to Positive of This 47,250 -CPS Sinusoidal 
Waveform Would Produce the Proper 
Deflection Field for Beam Retrace. 

The sine wave in Fig. 8 repre- 
sents a frequency of 47,250 cycles 
per second (3 x 15,750) . During 
the period allotted for beam re- 
trace, this signal changes from a 
maximum negative to a maximum 
positive value; consequently, if the 
horizontal output circuit is reso- 
nant at such a frequency, beam re- 
trace can be completed in exactly 
one fifth the time used for the 
trace. Because of the wide deflec- 
tion angles and high second -anode 
voltages used in modern receivers, 
it has been found to be advanta- 
geous to effect beam retrace in less 
than 10 microseconds; therefore, 
the resonant frequencies of mod- 
ern circuits are higher than that 
expressed in the foregoing exam- 
ple. 

The fact that the deflection 
coils are a part of a resonant cir- 
cuit presents a minor problem in 
providing a linear horizontal 
sweep. If no precautions were 
taken, an oscillatory current 
would flow through the deflection 
coils. It is the purpose of the 
damper tube to keep this from 
happening. 

Another glance at Fig. 5 will 

show that the current from the 
deflection coils is divided between 
the damper tube and the trans- 
former winding during the first 
half of trace time. The current 
through the damper tube causes 
a potential to build up across ca- 
pacitor Cl. The polarity of this 
potential is such that it adds to 
the B+ voltage and is commonly 
referred to as the B+ boost volt- 
age. Note that this additional po- 
tential will increase the voltage at 
the cathode of the damper; there- 

fore, this tube is gradually cut off 
because of its own current. 

The current supplied to the cir- 
cuit by the output tube during 
the second half of trace time re- 
duces the charge across capacitor 
Cl. Were it not for the fact that 
a high pulse voltage is developed 
across the transformer during re- 
trace time, the charge across this 
capacitor would have decreased 
sufficiently to allow the damper 
tube to conduct. A waveform of 
the pulse voltage developed across 

C-D'sCUB 
BEST -BAR NONE 

MOLDED 
TUBULAR 

CAPACITORS 
The C -D "Cub" capacitor has 
proven itself the best on the market 
today-by out -lasting, out -perform- 
ing, out -selling any other replace- 
ment capacitor for radio or TV. For 
consistent high quality-always 
rely on C -D, the only tubulars with 
the built-in extras required in 
servicing sets today. That's why 
distributors who know, carry the 
complete Cornell-Dubilier line. 
Special! "Cub -Kit" with bonus 
plastic service dispenser. 
Ask your C -D Distributor. He's 
listed in your local Classified Tele- 
phone Directory. 

There are more C -D capacitors in use 
today than any other make 

ONSISTENTLY niEPENDABLE 

ORNELL- UBILIER CAPACITORS 
PLANTS IN SOUTH PLAINFIELD, N J.1 NEW BEDFORD, WORCESTER ANO CAMBRIDGE, 
MASS.; PROVIDENCE AND HOPE VALLEY, R. I.; INDIANAPOLIS, IND.; SANFORD AND 
FUOVAY SPRINGS, N. C.; SUBSIDIARY: THE RADIART CORPORATION, CLEVELAND, O. 
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TELCO TV STAND-OFF 
All -aluminum; wood -screw; 

3,,Z long. 
N o. 8027-A 

TELCO SNAP -IN 
CHIMNEY MOUNT 

Fits masts to l'á" dia. 

N o. 8610 

TELCO GALV. STEEL 

ANTENNA MASTS 
Hot dipped; 1%" OD x 5' 

crimped end. 

N o. 9013 

TELCO TELEVISION HARDWARE 
AT YOUR DISTRIBUTOR 

WRITE for your TELCO Catalog or ask your supplier. FREE! 

TELCO MAST STRAP 
STAND-OFF 

Alum. screw -eye; 9" strap; 
3!/' long. 

No. 8253-A 

TELCO TV PLASTIC 
PLIERS 

Rugged; insulated, shock- 
proof. 

No. 8387 

TELCO DELUXE 

UNIVERSAL 
SWING BRACKET 

All aluminum; fits 1%" 
masts. 

No. 8000 

TELCO E -Z KANT -STRIP 
MAST STAND-OFF 

In -line 7!2"; gale. strap. 
No. EZ -8258 

TELCO 300 -OHM 
LEAD-IN TOOL 

Slot, strip, cut; crimp lugs. 

No. 9220 

TELCO GROUND ROD 
Heavy copper plated; 4' 

long, %' dia. 
N o. 8929 

TELCO 6 -PACK LIGHT- 
NING ARRESTORS 

Six for quick, handy use. 

No. 8642-6P 

TELCO DUPLEX 
LINE CONNECTOR 

Connects two leads to 
TV set. 

N o. 8221 

TELCO 2 -SET 
TV COUPLER 

Couple two sets to one 
antenna. 

No. 8920 

TELEVISION HARDWARE MFG. CO. 
Division of General Cement Mfg. Co. 919 Taylor Avenue Rockford, Illinois 

Non -Snarling, Pre -Measured Wire Strand 

WRIGHT Wire 
Strand uncoils 
like this > 

WRIGHT unique 
process prevents 
this 

Besides the important factor of no snarling, WRIGHT TV GUY 

WIRE is pre -measured. Every concentric coil measures two feet- 
time and money saver in guying antennas. WRIGHT TV GUY 

WIRE has great flexibility and is heavily galvanized ... con- 
tinuous connected coils. 
Prompt deliveries from stocks in Worcester, Chicago, Atlanta, 
New Orleans, Houston, Dallas and Los Angeles. 

G. F. WRIGHT STEEL & WIRE CO. 
245 Stafford St. Worcester, Mass. 

the lower portion of the transform- 
er is presented in Fig. 9. This pulse 
represents the potential energy 
stored in the deflection coils at 
the instant the output tube is cut 
off. 

Fig. 9. Waveform of the Pulse Voltage 
Produced During Retrace Time Across the 

Lower Portion of the Transformer in 

Fig. 1. 

Since the damper tube is cut off 
during retrace time, an oscillatory 
current flows in the loop formed by 
the transformer winding and the 
deflection coils. If it were possible 
to remove the damper tube during 
retrace time, the current in the cir- 
cuit would continue to oscillate for 
several cycles. With each succeed- 
ing cycle, a portion of the energy 
would be dissipated and the dis- 
tance which the beam is deflected 
each side of the center of the 
screen would decrease. Many tech- 
nicians have seen the condition 
shown in Fig. 10 when the output 
or damper tube has failed. Note 
that horizontal sweep is occurring 
at a sinusoidal rate. This condi- 
tion appears only momentarily 
after the failure has occurred be- 
cause second -anode voltage is no 
longer being developed and beam 
current does not reach the screen. 

Because of the action of the 
damper tube, the current in the 
resonant loop is allowed to oscil- 
late for only a half cycle. At the 
end of this half cycle, the current 

Fig. 10. Pattern Produced on the Screen 

As the Energy in the Resonant Loop Dis- 
sipates After the Damper Tube Fails or 
Is Removed. 
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flowing up through the deflection 
coils starts to decrease. The col- 
lapsing magnetic field represents a 
potential of a polarity that makes 
the cathode of the damper tube 
negative with respect to the plate, 
and this tube conducts heavily. 

Refer again to Fig. 5, and note 
that current from the damper tube 
flows to one side of capacitor Cl 
and from the other side back up 
through the deflection coils. The 
current through the deflection 
coils tries to decrease at the reso- 
nant frequency of the loop, but 
the current is being added to by 
current from the damper tube. As 
a result, the current through the 
coils decreases at the charging 
rate of capacitor Cl. 

TRACE TIME 
RETRACE 

TIME 

Fig. 11. Rate of Decrease of the Current 
in the Deflection Coils. This Decrease Is 

Caused by the Charging of the Filter Ca- 
pacitor on the Boost B+ Line. 

The drawing in Fig. 11 shows 
the rate of decrease in the current 
through the deflection coils. The 
decrease is due to the charging of 
Cl. It can be seen that the change 
of current is linear for only 25 per 
cent of the trace time. If an oppos- 
ing current from the output tube 
is introduced at the proper time, 
the current through the coils will 
decrease at a more linear rate. In 
many instances, the voltage at the 
grid of the output tube can be 
varied by a change of the setting 
of a trimmer capacitor or a poten- 
tiometer. Such a component is 
known as the horizontal drive con- 
trol, and its setting controls the 
time at which the output tube be- 
gins conducting and therefore con- 
trols the maximum current sup- 
plied to the deflection coils by this 
tube. 

Second -Anode Voltage 
It was previously stated that 

the flyback system had two func- 
tions. In addition to providing the 
proper magnetic field for hori- 
zontal deflection, the flyback cir- 
cuit is used in the production of 
second -anode voltage for the pic- 
ture tube. The flyback circuit 
which was shown in Fig. 1 utilizes 
an autotransformer. The total in- 
ductance of the winding is at least 
five times the value of that across 
which the deflection coils are con- 
nected. 

The pulse voltage produced 
during retrace time by the energy 
stored in the deflection coils ap- 
pears across the lower portion of 
the autotransformer. (See Fig. 9. ) 

Because of the step-up action of 
the circuit, a pulse voltage which 
is several times the value of that 
supplied by the deflection coils is 
applied to the plate of the high - 
voltage rectifier. This large pulse 
causes the tube to conduct, and 
the 500-mmfd capacitor charges 
to the peak value of the pulse. 

Except for the extremely small 
leakage in the capacitor itself, the 
only discharge path for this charge 
is through the picture tube. Nor- 
mal beam current varies between 
.0 and 50 microamperes and re- 
duces the charge across the capa- 
citor by as much as 15 per cent 
during trace time. This charge is 
replenished during each retrace 
period when the high pulse voltage 
developed across the transformer 
causes the rectifier to conduct. No 
voltage is produced for the second 
anode of the picture tube when 
the horizontal oscillator does not 
provide the proper drive signal to 
the output tube. 

Circuit Action in Step Form 

The following is a step-by-step 
explanation of the circuit action 
throughout one period of horizon- 
tal trace and retrace. 

1. After an initial warm-up peri- 
od, the damper tube is in a con- 
ductive state and B+ voltage ap- 
pears at the plate of the horizontal 
output tube. 

2. The modified sawtooth voltage 
at the grid of the output tube al- 
lows this stage to supply a steadily 
increasing current to the deflec- 
tion coils. The expanding magnet- 
ic field produced by this current 

April, 1956 PF REPORTER ii I 

www.americanradiohistory.com



"Waue eetaotie Stain SAgeend 

A COMPLETE LINE 
OF VIBRATORS 

Designed for Use in Standard 
Vibrator -Operated Auto Radio 
Receivers, Built with Precision 
Construction, featuring Cera- 
mic Stock Spacers for Longer 
Lasting Life. Backed by more 

than 22 years of experience in 
Vibrator Design, Develop- 

ment, and Manufacturing. 

i"A" Battery Eliminators, DC -AC 
leverters, Auto Radio Vibrator, 

en` 
^rl` 

'. 
HEVi MtW 

Ote,,6M5 PluRt 

See gr ea jear t o: omit flute f 

AMERICAN TELEVISION & RADIO CO. 
2ualcty Petkeaced Since /951 

SAINT PAUL 1, MINNESOTA-U. S. A. 

deflects the beam to the right side 
of the screen. 

3. When the voltage at the grid 
of the output tube drops sharply, 
the tube is cut off and the mag- 
netic field around the deflection 
coils starts to collapse. 

4. The magnetic field which ex- 
ists at this time causes a peak 
voltage to appear across the lower 
portion of the transformer. The 
peak value of this pulse is stepped 
up because of transformer action, 
and a pulse having a very high 
peak value appears at the plate of 
the high -voltage rectifier. 

5. The rectifier conducts and 
causes the high -voltage filter ca- 
pacitor to charge to the peak 
value of the pulse. 

6. The collapse of the magnetic 
field around the deflection coils 
occurs at a rate determined by the 
resonant frequency of the loop 
formed by the deflection coils and 
the lower portion of the trans- 
former. 

7. The collapsing field allows the. 
beam to return to the center 
of the screen. At the same time, 
this collapsing field causes an in- 
duced current to flow in a direc- 
tion opposite to that of the current 
which produced the field. This in- 
duced current charges the distrib- 
uted capacitances present in the 
resonant loop. 

8. As soon as the field has com- 
pletely collapsed, the capacitances 
in the resonant loop discharge. 
The direction of the discharge cur- 
rent is opposite to that of the 
charge current. A magnetic field 
builds up around the deflection 
coils and deflects the beam to the 
left side of the screen. 

9. When the beam has been re- 
turned to the left side of the 
screen, the voltage across the 
damper tube is of such a polarity 
that this tube conducts. 

10. Although the magnetic field 
which exists around the deflection 
coils at this time tries to collapse 
at the resonant rate of the loop, 
the current flows through the 
damper tube and returns to the 
coils to slow the rate of collapse. 

11. As the damper tube conducts, 
the current through this tube in- 
creases the charge across the B+ 
boost filter. The current through 
the damper tube and the strength 
of the deflection field both de- 
crease at the charging rate of this 
capacitor. 

12. After approximately 25 per 
cent of the horizontal trace has 
been completed, the voltage at the 
grid of the output tube has risen 
to a value which allows the stage 
again to contribute current to the 
circuit. 

13. This current opposes that sup- 
plied by the collapsing field. The 
current through the deflection 
coils decreases to zero at a linear 
rate and increases to maximum in 
the opposite direction at a linear 
rate. 

14. The voltage at the grid of the 
horizontal output tube drops 
sharply, and the cycle is repeated 
beginning with step 3. 

VERNE M. RAY 

KIT 
$79.95 
Factory 
Wired 

$129.50 

Flat from DC to 4.5 
me to reproduce 3.58 mc sync burst and oscil- 
lator signals in color TV sets. 
V amplifier direct -coupled and push-pull thru- 
out; gradual roll -off beyond 4.5 mc, useful at 
10 mc. 
High V sensitivity: 25 my/in. 
Choice of direct coupling (DC) or capacitive 
coupling (AC). 
4 -step frequency -compensated attenuator in 
both AC and DC positions. 
Built-in calibrator permits peak -to -peak voltage 
measurement. 
Automatically syncs anything visible on the 
screen. 
pre-set TV V & H sweeo oositions (30 cps & 
7875 cps). 
Edge -lit lucite engraved graph screen with dim- 
mer control; filter; standard bezel fits standard 
photographic equipment. 
5 UPS CRT. Price, 5% Higher on West Coast 

® Write for Name of Distributor 
& FREE New 1956 CATALOGLPOF 

84 Withers St. Bklyn 11, N.S 
NOW IN STOCK AT YOUR NEIGHBORHOOD 

©56 DISTRIBUTOR-ORDER NOW! 

Z/CO' 
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A New Development 
Toward Automation 

(Continued from page 23) 

paper -based phenolic material. 
This is the same type of base plate 
that is used for printed -wiring 
boards. Sprocket type holes are 
punched in the base plate to facili- 
tate mounting of the pins. Fas- 
tened in these holes are specially 
designed clips which resemble 
miniature fuse clips. These are for 
the purpose of holding the compo- 
nents in place. 

Fig. 2. Base Plate With Component Clips 
Attached. 

A base plate with the compo- 
nent clips attached is shown in 
Fig. 2. This one is designed to 
form a circuit that contains seven 
components. The over-all dimen- 
sions of this base plate are 1.4 
inch by .75 inch. The length of a 
base plate is determined by the 
number of components that are 
placed on it. For n number of 
components, the length is equal to 
.2n inch; therefore, if the pin as- 
sembly contains 12 components, 
the length of the unit would be 2.4 
inches. 

Terminals are provided along 
one edge of the board so that the 
unit can easily be plugged into a 
printed -wiring board. In this way, 
connections between components 
of the pin assembly and the ex- 
ternal points of the circuit are 
provided. 

After the individual compo- 
nents are inserted into the clips, 
the edges of the boards are dipped 
into melted solder so that there 
will be noise -free contact between 
the components and the compo- 
nent clips. A unit which has gone 
through this stage of construction 
is shown in Fig. 3. 

from the VOICE OF AUTHORITY IN SWEEPS... 

SPOT and FIX 
TV FAULTS FAST' 
FREE RAM BOOK SHOWS HOW! 

RAM Electronics Sales Co. PF -4 I 

Irvington, New York I 

Send me FREE 1956 RAM "PIX-A-FAULTS" I 

BOOK. 

Name 

Firm 

Street _ 

City 

Signature 

_Zone State 

Typical latest field -proven servicing data you'll find in your RAM book: 

FAULT -Picture compression 
and stretching. 

CAUSE -Capacitance value of 
boost capacitor (connected 
to linearity coil) too low. 

FAULT Trapezoidal pattern. 

CAUSE Short in horizontal 
winding of Yoke. 

FAULT Split picture. 
CAUSE Reversed AGC wind- 

ing of H. Output Trans- 
former; insufficient AGC 
voltage or reversed 
polarity. 

For over 10 years, RAM has specialized and pioneered in sweeps exclu- 
sively. RAM designs them, makes them, counsels TV set manufacturers 
on them, field -services them, educates Servicemen on them - leads the 
industry. 

No one but RAM can bring you such proven dato - as shown here and 
in the RAM Manual. In manufacturing know-how and field experience, 
you can depend on RAM for .. . 

THE VOICE OF AUTHORITY IN SWEEPS 

Send coupon today - get the BEST information from the FORE- 

MOST manufacturer now! 

RAM ELECTRONICS SALES CO. Irvington, N. Y. 

Canadian Sales Division: Telequipment Mfg. Co., Ltd., Ontario 
Export Dept: Doge Corp., 219 E. 44 St., New York, N. Y. 

TELCO TELCO VHF -UHF ANTENNAS 

Cover the Mass Market -109 Styles Available 
For Every TV Installation 

WRITE for your TELCO Catalog or ask your supplier. FREE! 

TELCO ALL-STAR 
CONICAL A-210 

TELCO "STANDARD" 
GOLDEN HALO A-9000 

TELCO MASTER LINE 
CONICAL A-8700 

TELCO CONICAL UHF - 
VHF BOW TIE A-8981 

TELCO SCOUT 1 

CONICAL A-130 

TELCO WINDOW 
CAN-TENNA A-9058 

TELCO MITT -1f 
A-9098 

TELCO "KING SIZE" 
GOLDEN HALO A-9020 

TELCO GOLDEN 
SWITCH-O-MATIC 

A-8140 
TELCO NI -LOW DIPOLE 

A-250 

TELCO UHF 
16 -ELEMENT YAGI 

A-325 

TELCO UHF DOUBLE 
BOW TIE A-9004 

TELCO ELECTRONICS MFG. CO. Division of General Cement Mfg. Co. 
919 Taylor Avenue 'ock ord, Illinois 
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THE BOOK YOU NEED 

TO PRICE WITH SPEED... 
for profit 

quick check for 60,000 prices 

Profit -making time -money -phone 
call -saver. 200 pocket -sized pages. 
Replacement parts listed by manu- 
facturer, product and part number. 
up-to-date charging information 

Completely revised 4 times a year. 

TV-RADIO 
SERVICE 

ti 

GUIDE TO 

RESALE PRICES 

u TUBES 

BATTERIES 
ANTENNAS 
AND COMPONENT 

SERVICE PARTS 

COVERS ALL 

SERVICE ITEMS IN 

THE ELECTRONIC 
INDUSTRY 

VOL. 1- No. 

OCTOBER 
1455 

and the perfect partner ... 
DAVE RICE'S OFFICIAL TV-RADIO 
SERVICE ORDER BOOK 
For TV, Radio, Phono or Hi-Fi service. 

provides separate listings for: 
Picture tubes, receiving tubes, parts and 
components, serial numbers, labor and 
state and local taxes. 51"X81/2"-50 sets 
of triplicate orders-carbons bound in. 

at parts distributors or send check to 

ELECTRONIC PUBLISHING CO., INC. 
180 NORTH WACKER DRIVE CHICAGO 6, ILLINOIS 

DIGEST: $2.50 per copy. 
ORDER BOOK: $.75 each or $6.50 per 
dustproof box of 10. 

Fig. 3. Base Plate With Components 
Permanently Mounted. 

Connections between the com- 
ponents are made on the back of 
the base plate. The manufacturer 
intends to use printed copper wir- 
ing for these connections although 
the unit shown in Fig. 4 has con- 
ventional wiring. 

After the circuit is formed and 
the components are permanently 
placed in the clips, the entire as - 

Fig. 5. A PAC Unit in Its Final form. 

Fig. 4. Back Side of Base Plate Showing 
Connections Between Components. 

sembly is dipped into a plastic 
compound which forms a protec- 
tive coating. This coating of plas- 
tic provides an electrical insula- 
tion and a moisture seal. A PAC 
unit in its final form is shown in 
Fig. 5. 

Notice in this figure that the 
circuit diagram is printed on the 
back side of the completed assem- 
bly. The unit which is shown con- 
tains an integration network 
which is composed of a total of 
seven components. 

Applications 

The use of Erie PAC units en- 
ables a relatively large number of 
components to be mounted in a 
limited space. Up to 92 compo- 
nents can be included in a single 
PAC unit. 

The photographs in Fig. 6 illus- 
trate the simplification that is af- 
forded through the use of pin 
assemblies. Fig. 6A is a circuit that 

Fig. 6. Conversion of a Circuit With PAC Units. (Photographs Courtesy of Erie Re- 
ssistor Corporation. (A) After Conversion. (B) Before Conversion. 
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Fig. 7. A PAC Unit Being Inserted Into a 
Printed -Wiring Board. (Photograph Cour- 
tesy of Erie Resistor Corporation.) 

has been converted with Erie PAC 
units, and Fig. 6B is the same cir- 
cuit before the conversion. Both 
boards are electrically the same. 
Before being converted, the circuit 
contained 69 individual compo- 
nents. After being converted with 
Erie PAC units, the number of 
individual components was re- 
duced to 16. Six pin assemblies 
were used to replace 59 conven- 
tional components. Since the six 
assemblies did not require as much 
mounting area as did the 59 con- 
ventional components, the over-all 
size of the printed -wiring board 
was reduced. Besides the fact that 
there is a reduction in the size of 
the board, the layout of the com- 
ponents is neater and more com- 
pact. The photograph in Fig. 7 
shows a pin assembly being in- 
serted into a printed -wiring board. 

C. P. OLIPHANT 

(Advertisement) 
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Installing Home 
Intercoms 

(Continued from page 20) 

ing the complete tube complement 
should be prepared and filed. 
Then if the customer has trouble, 
this list can be consulted and the 
proper tubes carried on the serv- 
ice call. A sheet containing the 
customer's name and address, the 
date of installation, and any other 
pertinent data should be included 
in the file for each installation. 

Installation and Mounting 
The location of each master and 

each station unit will be deter- 
mined chiefly by the customer's 
needs and wants, but there are 
certain suggestions that can be 
made to help the customer decide 
on the proper locations. One very 
good suggestion is that the inter- 
com units could be located near 
the telephone outlets whenever 
possible. This makes it easy to call 
some one to the phone. Another 
good suggestion is to locate the 
units in such a manner that they 
will be readily accessible for use 
without creating decorating prob- 
lems. As mentioned earlier, this 
information will have to be ob- 
tained before the electrical con- 
tractor does his roughed -in wir- 
ing. 

When the drops and outlet box- 
es are installed, long runs of inter- 
com cables should be kept apart 
from AC wiring. See Fig. 3. This 
is done in order that undesirable 
hum pickup in the intercom sys- 
tem will be avoided. For the sake 
of appearance, the intercom out- 
lets should be installed at the 
same level with the AC outlets. 

The flexible tubing for the in- 
tercom cables should be 3/4 or 1 

AC 
LINE 

-J. 

AC BOX INTERCOM 
OUTLET 

HEADER PLATE 

FLEXIBLE 
TUBING 

STUDS 

HOLDERS TO 
SECURE LINES 

BOTTOM 
PLATE 

Fig. 3. Separation of AC and Intercom 
Cables for Reduced Hum Pickup. 

inch in diameter. This is large 
enough so that the required cable 
can be pulled through the tubing 
without danger of damaging the 
cable. The outlet boxes should be 
large enough to accommodate the 
required sockets. Sockets and 
plugs of the Cinch -Jones 300 se- 
ries are recommended because 
they are available with as many as 
33 contacts and because they are 
polarized. 

AC LINE AC PLUG 

iNTERCOM 
,.MASTER 

TAPE 

INTER CONNECTING 
CABLE 

PLUG ON 
INTERCOM 
CABLE 

Fig. 4. Cords from Typical Intercom 
Master Unit. 

In the drawing of Fig. 3, notice 
that the AC and the intercom out- 
let boxes are located very near 
each other. This is a very impor- 
tant consideration for any loca- 
tion where a master or other unit 
that requires AC power is to be 
installed. Wherever it is possible, 
this type of setup is desirable be- 
cause a minimum number of 
wires will be necessary. Fig. 4 
shows the AC power cord and the 
interconnecting cable for just such 
a location. Since the interconnect- 
ing cable is shielded and the two 
are run together for only a short 
distance, hum pickup is not a 
problem. 

Most of the units, both remote 
and master, will be of the desk 
type. There are two exceptions- 
those outside the front and rear 
doors. These will be remote units 
and will be flush mounted. In fact, 
only a grille and a buzzer button 
will be visible. Actually, these 
units can be made up very easily. 
It is only necessary to get a suit- 
able grille and a 31/2 - or 4 -inch 
speaker to match the balance of 
the system electrically. If 3.2 - 
ohm speakers are used in the 
system, then 3.2 -ohm units should 
be used for the front and rear 
doors. If the remote units for the 
front and rear doors are to be at 
locations exposed to the weather, 
then weatherproof speakers 
should be used. 

The wire size is also important. 
This is especially true when there 
are long runs involved. For runs 
of less than 100 feet, use No. 20 
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YOU 

BUILD 

KITS 
IN ONE EVENING 

BUT THEY... 

LAST 

LIFETIME 
AND YOU 

SAVE 50% 

New . 

324K 
RF Signal 

Gen. 
Kit $26.97 

Wired 
$39.95 

New e460 Color & 
clack -&-White Wide 

Band 5" Scope 
Kit $79.95 

Wired $129.50 

r 
fr 9 ti -7,r 

425K 5" Scope 
Kit $44.95 

Wired $79.95 

470K 7" Push -Pull 
Scope 

Kit $79.95 
Wired $129.50 

221K VTVM 
Kit $25.95 

Wired $39.95 

565K Multimeter 
150 kc -435 mc; 6 fund. bands. Kit 7,24.95 

Wired $29.95 
20,000 ohms/volt 46 MODELS TO CHOOSE 

FROM! - THE INDUSTRY'S 
MOST COMPLETE LINE OF 

MATCHED i 
TEST INSTRUMENTS as 

i/2 -million EICO Instruments 
are now in use the world 
over! That's the proof of 
EICO's leadership in Value. 

For latest precision en- 
gineering, finest compon- 
ents, smart professional 
appearance, lifetime per- 
formance and rock -bottom 
economy-see and compare 
the EICO line at your Jobber 
before you buy any higher - 
priced equipment! You'll 
agree with over 100,000 
others that only EICO Kits 
and Instruments give you 
the industry's greatest val- 
ues at lowest cost. 

Write NOW for FREE latest 
Catalog PF -4 

Prices 5% higher 

on West Coast 

"56 

377K 
Sine & Square Wave 

Audio Gen. 
Kit $31.95 

Wired $49.95 

1050K Battery Elim. 
Kit $29.95 

Wired $38.95 

625K Tube Tester 
Kit $34.95 

Wired $49.95 

Tests new 600 ma 
series string type tubes 

"EICO Q 
84 Withers Street, Brooklyn 11, N. Y. 

wire; for runs between 100 and 
200 feet, use No. 18 wire; and for 
runs of more than 200 feet, use 
No. 16 wire or larger. By using 
wire that is large enough, the loss 
of volume between stations will 
be kept at a minimum. 

In new homes, the intercom 
wiring should be run in the attic 
if possible. This gives the best in- 
stallation because the wire is out 
of the way and will not be covered 
up during some future building 
changes as easily as if the wiring 
were in the basement. When run- 
ning wires in the attic, always use 
two men. In hot weather, provide 
some form of ventilation, if possi- 
ble; and take regular break pe- 
riods at least once each hour to 
prevent possible heat prostration. 

HEADER PLATE 

Fig. 5. Fire Blocking in Walls. 

In older homes or in those that 
have been completed before the 
installation of an intercom system 
is considered, it will usually be 
necessary to run the wiring in the 
basement because of the fire 
blocking which is always put in 
the walls. Fig. 5 shows the posi- 
tion of the fire blocking between 
the studs. If the wiring is run in 
the basement, it is probably a 
good idea to drill holes in each 
floor joist and to thread the cable 
along the desired path if that path 
runs crosswise of the joists. Fig. 6 
shows several joists drilled and the 
cable threaded. Notice how the 
cable is passed through the holes 
which are located so that nails 
used in any future construction 
work will not pass through the 
intercom cable. 

If it is necessary to run wires 
within the rooms around the base- 
board or up the wall, then a 
neutral color such as gray should 
be used unless the room color can 
be matched by the wire. The cus- 

Choose the right 

Pliers for 
faster, better work! 

Fine or Sturdy, 

Long or Short Points 

KRAEUTER makes them 

1631 - 51" curved snipe nose 
1621 - 6" snipe nose 
1663 - 6" cutters 1/4" from tips 
71 - 8" cutters at tips of jaws 
85-41/2" round nose, round jaws 
84 - 41/2" flat nose 

827 - 7" long 
tapers to 1/32" 
837 - same, no cutters 
826 - 6", 1/32" points 

836 - 6", no cutters 
825 - 5", 1/32" points 

835 - 5", no cutters 
83-41/2", 1/32" points, no cutters 

These extra-fine needle point, 
full polished pliers are used by 
the skilled electronics techni- 
cian for delicate, precision wir- 
ing. 

1781 - 7" long 
tapers to 1/16" 
1771 - same , no cutters 
1661 -1/16" points 

1671 - 6", no cutters 
1641 - 5", 1/16" points 

1643 - 5", no cutters 

Standard chain nose pliers for 
general wiring. 
Polished heads, blued handles. 

Your electronics distributor 
stocks these and other Kraeuter 
needle nose, diagonal, electri- 
cian's side -cutting, slip -joint, 
and radio -TV pliers. 

KRAEUTER 
Newark, N. J. 

Fine Tools - Since 1860 
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tomer should be told that he can 
paint the wire the next time he re- 
decorates the room. 

Intercom wiring may be run as 
open wiring and still meet build- 
ing and electrical codes, but it 
would be a good idea to verify this 
with the building commissioner in 
your particular area. 

FLOOR 

NTERCOM 
CABLE 

CROSS BRACING 

Fig. 6. Cable Threaded Through Holes in 
Joists. 

Much of the installation work 
for the intercom system will be 
done in the house after the floor 
and walls are finished. For this 
reason, you should be very care- 
ful not to mar or otherwise dam- 
age them. Scrap wire should be 
carefully deposited in trash con- 
tainers, and a drop cloth should 
be used at all work areas. This is 
especially true if soldering is to 
be done. 

FLEXIBLE TUBINO 

INTERCOM 
OUTLET 

BOX 

Fig. 7. Outlet 
Water Pipe. 

Box 

STUD 

GROUND 
STRAP 

FLOOR 

COLD WATER 
PIPE 

Bonded to Cold 

It is very important that the 
units in utility rooms and bath- 
rooms should be of the AC trans- 
former type and that they should 
have a bond to earth ground. In 
fact, the outlet box itself should 
have a bonding strap to the cold 
water pipe. This bonding strap 
can be installed by the electrical 
contractor when he is doing the 
preliminary installation work. An 
outlet box that is bonded to the 
cold water pipe is shown in Fig. 
7. The outside braids on the inter- 
com cables should all be connected 
together. This gives the entire 
system a common ground. 

As previously mentioned, most 
intercom units are of the desk 
type; but some manufacturers 
have suitable built-in units for 
use in locations such as the bath- 
room, kitchen, and recreation 
room. When the circumstances 
warrant modification of a desk 
unit for a built-in installation, 
such modification should be made 
in a workmanlike manner to give 
a professional appearance. The 
customer is charged for all modi- 
fications and therefore should 
authorize them. 

Pitfalls 

If you wish to enter the inter- 
com business, there are several 
things which must be considered 
if you intend to make money. By 
far the largest pitfall is pricing a 
job too low. The best way to avoid 
this is to know accurately how 
long it will take to do each part of 
the installation work and to base 
the estimate accordingly. 

The next real pitfall is that the 
customer may change his mind 
concerning the locations of some 
of the units. The customer should 
be informed when he contracts 
for the work that extra work or 
delay caused by changes not in 
the original proposition will be 
charged to him at the specified rate 
for services or that any changes 
will make necessary a refiguring 
of the entire job in order to take 
care of the changes. Since you 
cannot always keep the customer 
from changing his mind, the best 
thing to do is charge him separate- 
ly for any additional labor or ma- 
terial which a change might 
require. 

The last major pitfall is that 
there may be unexpected obsta- 
cles such as those which might be 
encountered when a system is be- 
ing installed in an older home or 
in one that has already been com- 
pleted. To help offset such un- 
expected trouble, figure the cost 
of the job and then add to it about 
15 per cent. Give this figure as an 
estimate. If no trouble is encoun- 
tered, the customer can be given 
the benefit of the savings. 

It might be a good policy to 
avoid a hard-and-fast contract for 
an installation in an older home 
or in one that has been com- 
pleted; but if the customer insists 
on a definite price such as a bid 

Thumbs Down 
on CALL- 

BACKS 

b¡ 
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to faulty 

replacements 

ße 141d ,,,:u 

01141MATE® 
DEPENDABLE 

RESISTANCE UNITS 

COMPOSITION RESISTORS 
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BROWN DEVIL® RESISTORS 

Vitreous enameled. 
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20 -watt sizes. 

TYPE AB POTENTIOMETERS 

Resistance material is solid - 
molded. Noisefree. Rated 
at 2 watts. 

FR -7.5 FUSE RESISTOR 

For easy replace- 
ment in all televi 
sion receivers. P/%" 
Tinned wired leads. 
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STOCK CATALOG 

OHMITE MANUFACTURING COMPANY 
3644 Howard St., Skokie, III. 
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would be, then be sure that the 
price you give him will be high 
enough to give you a fair margin 
of profit even if some unexpected 
difficulty should arise. 

How to Price a Job 

The price to charge is a very 
important phase of any job, and 
there are many different ap- 
proaches which can be used to ar- 
rive at a price which is fair to both 
customer and installer. It would 
be impossible to outline every 
system of pricing which might be 
satisfactory, but we are present- 
ing a sample of a system used by 
a successful company in Indian- 
apolis. This is intended to serve 
only as a reference to give you 
some idea of one system. 

Equipment, including wiring 
and any other material, is sold at 
a price that is equal to its cost 
plus 10 or 15 per cent for profit. 
This is a recognized practice 
when dealing with building con- 
tractors. A labor charge of $22.50 
is made for installation of each 
master and $17.50 for installation 
of each remote unit. A charge of 
$5.00 per hour is made for time 

spent for running the wiring and 
connecting up the system. It can 
be seen from these charges that 
an installation company has to 
have a fairly accurate estimate of 
the amount of time required to do 
each part of the job. 

To get the estimated cost of in- 
stallation, the company adds the 
selling price of the equipment, the 
installation charges for the remote 
and master stations, and the total 
hourly labor charges. Then a con- 
tractor's fee of 10 to 15 per cent 
is added. The total will be a figure 
which can be used as a bid for the 
job. 

Guarantee 

The guarantee of an intercom 
system is a matter of company 
policy. Since the manufacturer 
guarantees the equipment, no 
other guarantee need be given ex- 
cept as a sales point. As an added 
sales point, the actual wiring 
could be guaranteed over a long 
period. This would be a safe prac- 
tice because the wiring should not 
fail under ordinary circumstances. 
Whatever the type or term of 
guarantee given on the system, it 

INK 

%`ialed, Zead,er 
Thanks for your tremendous interest 
in our new No. 62 Transverse Cutter 
announced in January PF Reporter. 
Your overwhelming response 
assures us that the "62" meets a 
real need for flush cutoff work 
in printed circuits and other 
hard -to -reach chassis parts. If 
you experience a slight delay 
in getting these from your 
distributor, please be 
patient. We're increasing 
our production as fast 
as materials and sup- 
pliers permit. See 
other Xcelite quality 
tools at Booth 225 
at the May Parts 
Show. 

XCELITE 
INCORPORATED 

DEPT. O 

ORCHARD PARK, 

N. Y. 

XC ELITE 
No. 62 

Transverse Cutters 
for flush cutoff in 

hard -to -reach places. 

should be made clear to the cus- 
tomer. This will avoid any possi- 
ble misunderstanding later. 

Service 

Servicing an intercom system is 
not too much of a problem if the 
proper data is on hand and if there 
are enough men assigned to this 
function. Two men should always 
be used for an intercom service 
call because it is often necessary to 
trace circuits between units lo- 
cated in different rooms and be- 
cause it takes two to operate any 
system. The customer should not 
be required to help you to repair 
his system. The literature which 
will prove most helpful is a layout 
and wiring diagram of the system, 
a schematic diagram of the master 
and remote units, and a tube list. 
This material should be taken on 
each intercom service call. 

We wish to extend our thanks 
to Mr. Jan Eden who furnished 
us with much helpful information 
during the preparation of this 
article. Mr. Eden is associated 
with the Radio Distributing Com- 
pany of Indianapolis, Indiana. 

CALVIN C. YOUNG 

ILLINOIS #AH8ff'PAt 
CAPACITOR KITS 

Servicemen go for the new ILLINOIS "HANDEE-PAK" 
Capacitor Kit assortments because they take up little room 
in the service kit-are easily identified and since they are 
hermetically sealed in polyethylene bags, the capacitors are 
always factory fresh and clean. 
Each PAPER CAPACITOR KIT is made up of 10 assorted 
new Type ITC Ceramic Cased Paper Capacitors of the ca- 
pacity and voltage ratings most used by servicemen. The 
ELECTROLYTIC KITS consist of 5 popular types. 

LOOK FOR THEM ON THE NEW JOBBER COUNTER RACKS 

New ILLINOIS "HA NDEE-PAKS" are available at most better 
jobbers-carry a few "HANDEE-PAKS" in your service kit 
They are the ultimate in packaging, convenience and reliability. 

CIL_ ILLINOIS CONDENSER CO. 
1616 N. THROOP STREET CHICAGO 22, ILLINOIS 
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Examining Design Features 
(Continued from page 25) 

fable, air -dielectric capacitor; and 
the capacitors are ganged. The 
plates of the capacitors can be 
seen through holes in the bottom 
of the UHF unit shown in Fig. 1B. 

Injection voltage is coupled 
from the oscillator to the mixer by 
means of a loop of wire which ex- 
tends into the oscillator compart- 
ment. A UHF test point which is 
located on the front face of the 
UHF unit can be reached through 
a hole in the side of the tuner 
cover. The output lead of the UHF 
unit is brought out to a special 
contact which can be seen in Fig. 
1B. This contact is not oriented in 
a straight line with the other con- 
tacts on the body of the tuner; in- 
stead, it is arranged so that it will 
brush against the butt ends of the 
channel strips. 

VHF ANTENNA 
TERMINALS 

HOLE FOR 

UHF TEST POINT 

ION SIDE) 

UHF 

OSCILLATOR 

MIXER 

CRYSTAL 

UHF ANTENNA 
TERMINALS 

Fig. 3. Top of UHF Unit of Standard Coil 
TE Tuner. 

Besides the strips for the 12 
VHF channels, the all -channel 
tuner contains a special UHF strip 
which is shown in Fig. 4A. The 
strip for VHF channel 3 is shown 
in Fig. 4B for the sake of compar- 
ison. A contact button on the end 
of the UHF strip completes the 
connection between the UHF unit 
and the rest of the tuner. 

The output signal of the UHF 
mixer lies within the 41 -mc IF 
range, and this signal therefore 
does not have to undergo any 
further frequency conversion 
within the tuner; consequently, 
the VHF local oscillator can be 
disabled and the rest of the VHF 
tuner can be utilized as an IF pre- 
amplifier during UHF reception. 
When the UHF strip is in use, the 
circuit connections of the VHF 
portion of the tuner are altered in 

G -C RADIO -TELEVISION PRODUCTS 

AT YOUR DISTRIBUTOR 
WRITE for your G -C Catalog or osk your supplier. FREE, 

G -C SHELLAC STICK KIT 
Kit of 10, for light and dark 

wood. 
No. 925 

lee 
MOP 

G -C RADIO 8 TV 
CEMENT 

Large 2 -oz. tube; 
use everywhere. 

No. 34-2 

MMUS 

G -C FABRIC 8 GRILLE 
CLOTH CEMENT 

Fast -drying; 2 -oz. bottle. 
N o. 22-2 

6-C BAKELITE CEMENT 
Repair plastics; 2 -oz. bottle. 

No. 32-2 

G -C ACRYLIC CEMENT 
For Lucite, etc; 2 -oz. bottle. 

No. 40-2 

G -C FELT-KOAT KIT 
Contains brown flock, 

applicator. 
No. 180-0 

G -C SPAGHETTI KIT 
Variety of sleeve sizes. 

colors. 
N o. 551 

G -C TROL-GUN 
Cleans noisy volume 

controls. 
No. 9280 

G -C HANDY PICK-UP 
TOOL 

Reaches inaccessible spots; 
15'. 

No. 5089 

G -C INSPECTION 
MIRROR 

Makes chassis checking 
easier. 

No. 5090 

GENERAL CEMENT MFG. CO. 

G -C PRO ALIGNMENT TOOL KIT 
Contains 30 tools in 

roll case. 
No. 5024 

919 Taylor Avenue Rockford, Illinois 

SOLD ONLY TIIRU DISTRIBUTORS 

AN AN/AZ/NO NEW SERV/CE TOOL .. . 

at a fantastically Low Ake ./ 

no FOR : POEM 
PATENT APEIMb EOR P 

*PLLID FOU .1ATWt APMAP PATENT APLIEp 

-erns Off 
No more need for expensive, elaborate equip- FOR 
ment to repair picture tubes. The convenient 

BOSIPT* does the job in two minutes without 

removing the chassis. Easy to set up - easier 
to use, it repairs grid and cathode shorts in a 

jiffy. Increases emmision, decontaminates 
cathodes, restores brightness control operation. 

There's no bulky testing case, no extra leads 

required. 

KMAN INC. 
M.w.t 

PAYS 

Shorts /n Picture Tubes 

ITSELF - with the First use. 
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AMERICAN 
"5 -PA K" 

SERVICE 
KIT 

sells 
9 out of 10 

CRYSTAL 
PHONOGRAPH 

REPLACEMENT 
CARTRIDGE 

CUSTOMERS! 
Here's everything you need ... In 
one convenient package! 
American's high quality "Clear as 
Crystal" replacement cartridges are 
packed in this reusable plastic box 

. ideal as a small parts container. 
The box contains five of the most 
popular types of replacement car- 
tridges ... meets 90% of your cus- 
tomers' requirements. 
In addition, you get an authorized 
repair service decal ... five identifi- 
cation cartridge labels for your name 

. and a handy crystal cartridge re- 
placement chart. 
The whole package costs less, be- 
cause you get more. And, you give 
your customers more, too. Why not 
call your nearby American distrib- 
utor today and order the new "5- 
PAK" for yourself. 

replacement 
cartridges 

ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH CO. 

370 South Fair Oaks, Pasadena, California 

UHF INPUT 
CONTACT 

(A) For UHF. 

(B) For VHF. 

Fig. 4. Channel Strips for TE Tuner. 

the following manner. Plate volt- 
age is removed from the oscillator, 
the VHF antenna is shorted to 
ground, and the relatively large 
coils which are required for 41 -mc 
operation are switched into the 
RF and mixer circuits. Schematic 
diagrams of UHF and VHF strips 
appear in Fig. 5. 

The shaft of a TE tuner is 
shown in Fig. 6. There are actually 
three concentric control shafts. 
The outer one is used for fine tun- 
ing of all VHF and UHF channels. 
The middle shaft is connected to 
the turret and is used as a VHF 
channel selector. Continuous tun- 
ing of UHF channels is accom- 
plished when the inner shaft is 
turned. 

The UHF tuning capacitors are 
conventional air -dielectric units 
except for the fact that the mov- 
able plates travel in a straight line 
instead of rotating. The movable 
plates are attached to a plastic 
idler which extends from a slot on 
the front of the UHF unit. See 
Fig. 1B. A cam at the end of the 
tuning shaft presses upon this 
idler, and the capacitor plates are 
moved to a different setting when 
the position of the cam is changed. 
The idler is held firmly against the 
cam by spring tension. 

The fine-tuning arrangement in 
the TE tuner is relatively compli- 
cated. Although the T -Series VHF 
tuners and older Standard Coil 
models employ a simple fine-tun- 
ing capacitor that is mounted out- 
side the tuner cover, the TE tuner 

i ATLAS SOUND CORP. 
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Send FREE Buyer's Guide to save me money on I 

public address Loudspeakers, Microphone Stands 
and accessories. 
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how since 1930. 
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1451 -39th. Street, Brooklyn 18, New York 
In Conodo Atlas Rodeo Corp. Ltd., Toronto, Ont 
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has an internally mounted capaci- 
tor. Its setting is controlled by a 
secondary fine-tuning shaft which 
is visible in Fig. 1B. One side of the 
shaft is flattened, and the other 
side is rounded. When the flat side 
is not facing the capacitor, the two 
plates are held tightly shut; but 
when the flat side of the shaft is 
turned toward the capacitor, the 
pressure on the capacitor is re- 
leased and the plates spread apart. 

The secondary shaft is driven 

by the shaft of the fine-tuning con- 
trol through a link that is outside 
the body of the tuner. The connec- 
tion is made in such a way that the 
secondary shaft will rotate 
through an arc of less than 90 de- 
grees while the fine-tuning control 
is being turned through its range 
of almost 360 degrees. 

The secondary shaft is linked to 
the UHF tuning cam through a 
lever arm and a friction clutch. 
When the fine-tuning control is ro - 
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Fig. 5. Schematic Diagrams of UHF and VHF Strips for TE Tuner. 

DRIVING ARM FOR 

FINE TUNING SHAFT 

UHF 

FINE-TUNING 
ARM 

UHF 

TUNING 
CAM 

FRICTION 
CLUTCH 

Fig. 6. Shaft of Standard Coil TE Tuner. 

tated, the cam is driven very slow- 
ly through a limited range. 

When replacing the turret of a 
TE tuner after the turret has been 
removed, the technician should 
take special care to install the fine- 
tuning linkage correctly. It is rec- 
ommended that the UHF lever 
arm should be engaged while the 
turret is being pressed into place. 
The plastic pin at the rear end of 
the secondary shaft should be 
located so that the forked end of 
the lever arm can be guided onto 
the pin. When the turret is pushed 
down, the arm will shift its posi- 
tion but will stay in contact with 
the pin. The secondary shaft 
should still be free to rotate. After 
this arm has been put into proper 
working order, the front or VHF 
link may be connected. 

THOMAS A. LESH 

FREE 
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Education. Over 60 schools 
closed-circuit TV to stretch out 
teachers. Some installations 
rooms simultaneously. Costs for 
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temporary or permanent use 
the campus, just as long as wires 
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an installation start 

reach of many schools; 
TV station 

plus upkeep, operat- 
The closed-circuit set- 
schools by permitting 
of rooms away from 

can be run to them. 

100% NYLON 
AIRLINE BAG 

So far, there has been no noticeable difference in 
the progress made by students taking live courses 
and those assigned to TV classrooms. 

This smart nylon bag, while designed espe- 
cially for air travel, is ideal for school - 

Of the 258 channels reserved for educational TV, 
only 16 are now occupied. Commercial telecasters 
are eying the 67 unoccupied VHF channels hun- 
grily; but so far, the FCC has given no indication 

children ... picnics ... the beach ... gym 

clothes . . . camera accessories, and many 

other uses. 
of releasing any of them. It is yours FREE with the purchase of 35 

Among educators, the consensus of opinion ap- 
pears to be that educational TV stations can be 
lumped with swimming pools as budget items that 
are desirable but not essential. 
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Shop Talk 
(Continued from page 15) 

Still remaining under the maxi- 
mum ratings is emitter current, 
and the value given is 10 milli- 
amperes. The highest recom- 
mended ambient operating tem- 
perature is 85 degrees centigrade 
which, is considerably above the 
average temperature of 27 degrees 
centigrade. 

The next set of characteristics 
given include the average values at 
a temperature of 27 degrees centi- 
grade. Note that the temperature 
occupies a prominent position in 
all transistor data, and this stems 
from the marked effect that tem- 
perature changes have on transis- 
tor operation. It is most important 
that a transistor be operated well 
below the maximum temperature 
specified for it. 

The average collector voltage 
recommended is -6 volts, which is 
well below the indicated maximum 
value. The suggested operating 

emitter current is 1.0 milliampere. 
The next three items list the in- 
ternal resistances of the collector, 
base, and emitter; and this infor- 
mation is actually of more use to 
the circuit designer than it is to the 
service technician. 

The next item is the base -cur- 
rent amplification factor, and its 
value is 90. Most readers who have 
followed this and prior articles on 
transistors will know what the cur- 
rent amplification factor from 
emitter to collector is, but the 
base -current amplification factor 
is something new. This factor tells 
us what effect a change in base 
current will have on the collector 
current. It is more important than 
the emitter -to -collector amplifica- 
tion factor (which is called alpha) 
because of the way most transis- 
tors are used. Most transistor am- 
plifiers are connected with the 
emitter grounded, with the incom- 
ing signal applied to the base, and 
with the output signal obtained at 
the collector; hence, it is impor - 

TABLE II 

SPECIFICATION SHEET FOR THE TEXAS INSTRUMENTS TYPE 202 
JUNCTION TRANSISTOR 

ELECTRICAL DATA 

RATINGS, RECOMMENDED MAXIMUM: 

Collector Voltage 30 volts 
Collector Current 5 ma 
Collector Dissipation (at 25° C) 50 mw 

Ambient Temperature 50°C 

AVERAGE CHARACTERISTICS (at 25°C): 

Collector Voltage 5 volts 
Emitter Current -1 ma 
Collector Resistance (minimum) 0.4 megohms 
Base Resistance 200 ohms 
Emitter Resistance 35 ohms 
Current Amplification Factor* * (minimum) 49 

Collector Cutoff Current (maximum) 10 pa 
Collector Capacitance 19 µµEd 

Noise f (V,. -=2.5 v, I, = -0.5 ma) 20 db 
Frequency Cutoff f (a,.) 1.30 me 

TYPICAL OPERATING CHARACTERISTICSt (AT 25 C) 

GROUNDED 

EMMETTER 

Source Impedance 1250 ohms 
Input Impedance 1250 ohms 
Load Impedance 20 K ohms 
Power Gain 43 db 
Power Output¶ 2 38 mw 
Distortion 6 A 

Socket Types: Cinch#11953, Mycolea 410-3T500 or equivalent. 
" Emitter Grounded. 

1 Noise and frequency cutoff are average and individual units may vary. 
( At test frequency of 1000 cps and V. = 5 volts, I. = - I ma 
1 With load impedance of 5000 ohms and high source impedance. 

.ov _TPA_ 
3 Wet 

23 

COLLECTOR\ 
11EMITTER 

RASE 

GROUNDED 

BASE 

60 ohms 

45 ohms 

0.1 megohm 

31 db 

GROUNDED 

COLLECTOR 

15 K ohms 
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500 ohms 

17 db 
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tant to know what effect will be 
produced on the collector or out- 
put current when the base current 
is changed by the input signal. 
Actually, these two factors are re- 
lated; and we will have more to 
say about them presently. 

The cutoff current which is 
listed under average characteris- 
tics refers to the collector current 
which flows when the emitter cur- 
rent is zero. Its symbol is ICI and it 
is important because it provides an 
indication of the lowest amount of 
heat that will be dissipated at the 
collector. This knowledge enables 
the designer to adjust the operat- 
ing point of the circuit so that the 
collector dissipation will remain 
within limits for all normal values 
of current and voltage. IN is tem- 
perature sensitive, and an increase 
in temperature will cause the value 
of I,.,, to rise. This rise, in turn, will 
increase the amount of heat dis- 
sipated at the collector and will 
lead to another rise in tempera- 
ture. Again I« will rise, with the 
ascending temperature eventually 
resulting in transistor burnout. 
For this reason, any current added 
to Ieo under normal operating con- 
ditions must not cause the collec- 
tor dissipation to exceed its safe 
limit. 

The final item listed under aver- 
age characteristics for the Ray- 
theon Type 2N65 is the noise fig- 
ure of this transistor. This value 
is high compared to that of a vac- 
uum tube, but improvements be- 
ing made in transistor manufac- 
ture give promise of lower noise 
figures to come. 

The remaining three general 
headings under electrical data pro- 
vide the average operating values 
for use of the Type 2N65 transis- 
tor as a grounded -emitter, ground- 
ed -collector, and grounded -base 
amplifier. Note how the various 
values change for each circuit. So 
far as power gain is concerned, the 
grounded -emitter circuit is best, 
followed in turn by the grounded - 
base and the grounded -collector 
circuits. The value for the latter is 
much lower than for the first two, 
and this is characteristic of this 
type of connection. 

(At this point, it might be de- 
sirable for the reader to review the 
three transistor articles that ap- 
peared in the September -October 

TYPICAL COLLECTOR CHARACTERISTICS 

GROUNDED BASE 

-4 -G 2 IS 20 

COLLECTOR VOLTS 
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IO IS 

COLLECTOR VOLTS 

24 

20 

29 

2B 

Fig. 1. Characteristic Curves for the Ray- 
theon Type 2N65 Transistor. 

1953 issue and in the February 
and March 1954 issues of the PF 
INDEX.) 

The characteristic curves for 
the Raytheon 2N65 transistor are 
also part of the data which this 
manufacturer supplies, and these 
are shown in Fig. 1. When such in- 
formation is included, the two 
most frequent sets of curves given 
are those for the grounded -base 
and grounded -emitter connec- 
tions. Note that the curves differ 
in form, and this shows in part the 
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Fig. 2. Characteristic Curves for the 
Texas Instruments Type 202 Junction 
Transistor. 

difference in power gain for the 
corresponding amplifiers. 

The mechanical and electrical 
specifications for the Texas In- 
struments Type 202 junction 
transistor are given in Table II. 
The information is for the most 
part similar to that in Table I; 
however, there are several addi- 
tional items of information not 
given for theRaytheon 2N65. For 
example, under average character- 
istics, we find that the collector 
capacitance is 19 micromicro- 
farads and that the cutoff frequen- 
cy is 1.30 megacycles. The latter 
represents the frequency at which 
the gain is .707 times its value at a 
certain test frequency, which is 
usually 1,000 cycles. Another test 
frequency commonly used is 270 
cycles per second. 

Typical operating values are 
specified for each of the three 
types of connections. Additional 
information in the form of power 
output and distortion are specified 
also for the grounded -emitter ap- 
plication. 

Characteristic curves for this 
transistor are shown in Fig. 2. 

Transistor Characteristic Curves 

Now that we have some under- 
standing of the information that 
is given on a transistor specifica- 
tion sheet, it might be desirable to 
examine characteristic curves of 
transistors in some detail. One dif- 
ference in operation between tran- 
sistors and vacuum tubes is that 
one is current operated and the 
other is voltage operated. This 
difference is reflected very clearly 
in the characteristic curves of 
these two devices. The plate -cur- 
rent versus plate -voltage curves 
for a series of grid voltages on a 
6AG5 pentode are given in Fig. 
3A. The corresponding set of 
curves for a transistor are shown 
in Fig. 3B in which collector cur- 
rent is plotted for various values of 
emitter current. Note the striking 
similarity in form of these two sets 
of curves. In the case of the 6AG5 
pentode, the plate current is rela- 
tively independent of the plate 
voltage above approximately 50 
volts. The only thing that deter- 
mines plate current is the grid 
voltage. For the transistor, collec- 
tor current is likewise independent 
of collector voltage above one volt 
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or so and is wholly a function of 
emitter current. 

Note that transistor curves re- 
tain their linearity over a range 
that extends down to very low col- 
lector voltages. This means that 
transistors can be operated over a 
range that is a higher percentage 
of the applied voltage before ap- 
preciable distortion will be en- 
countered. This is one of the 
reasons transistors are more effi- 
cient than tubes. 

An interesting feature of the 
transistor characteristic curve is 
the fact that when the collector 
voltage is reversed (as shown at 
the left-hand side of the graph in 
Fig. 3B) the collector current 
drops sharply to zero and then, if 
the graph had extended farther, 
would have rapidly reversed itself 
and started flowing in the opposite 
or forward direction. The latter 
condition is not desired since it 
would quickly lead to excessive 
current flow, overheating, and 
permanent damage to the crystal. 

It is customary in the plotting 
of graphs to place the independent 
variable along the horizontal axis 
because it is the most important. 
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Fig. 3A. Plate -Current Versus Plate -Volt- 
age Curves for a 6AG5 Pentode. 

This should be done with the tran- 
sistor curves. The collector -cur- 
rent axis should be placed hori- 
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Fig. 3B. Collector -Current Versus Collec- 
tor -Voltage Curves for a Junction Tran- 
sistor. 

zontally, and the collector -voltage 
axis should be placed vertically. 
See Fig. 4. In practice, both types 
of presentation will be found, 
with perhaps greater emphasis 
given to the form shown in Figs. 1 

and 2 because of its similarity to 
the more familiar vacuum -tube 
curves. 

Most manufacturers, when they 
give transistor characteristics, in- 
clude the output characteristic 
curves for the grounded -base and 
grounded -emitter connections. 
Two such sets of curves were given 
with the specifications previously 
discussed. Comparison of these 
curves reveals that the collector 
voltage has a greater effect on col- 
lector current in the grounded - 
emitter connection than in the 
grounded -base arrangement. This 
indicates that the collector resis- 
tance is lower in the grounded - 
emitter circuit. In spite of this de- 
crease, a grounded -emitter ampli- 
fier will provide higher voltage 
and power gains than the ground- 
ed base amplifier. We are now in 
a position to determine the reason 
for this behavior and incidentally 
to become more familiar with the 
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significance of the base -current 
amplification factor. 

When the base is grounded, the 
incoming signal is applied to the 
emitter and the output signal is 
taken from the collector. Voltage 
gain is given by the relationship: 
Voltage gain equals current gain 
times resistance gain. 

Current gain is the ratio of the 
collector current to the emitter 
current, and this ratio ranges 
about 0.95. This value represents 
a current loss since it is less than 
1. The fact that we end with an 
over-all voltage gain stems from 
the fact that the collector resis- 
tance is much greater than the 
emitter resistance. The reason for 
this is that the emitter is forward 
biased and the collector is reverse 
biased. 

When the transistor is con- 
nected with the emitter grounded 
and when the input signal is ap- 
plied to the base, the current -gain 
portion of the foregoing equation 
represents the ratio: 

Change in collector current AI,. 

Change in base current pIl 

Note that we are no longer in- 
terested in the emitter current nor 
in the effect which a change in this 
current will have on the collector 
current. Now our attention is di- 
rected to the base current. If you 

examine the characteristic curves 
(Figs. 1 or 2) for a transistor with 
a grounded emitter, you will see 
that the collector -voltage versus 
collector -current curves are given 
for various values of base current 
rather than for emitter current. 

The symbol alpha (a) was used 
to represent the ratio between a 
change in collector current and a 
change in emitter current: 

AI,.. 
a= 

orN 

In a corresponding manner, the 
symbol beta (ß) is used to repre- 
sent the ratio between a change in 
collector current and a change in 
base current: 

In contrast to alpha values, 
which are invariably less than 1 for 
junction transistors, beta values 
are always greater than 1 and fre- 
quently range as high as 50 or 
more. These high values stem from 
the fact that the base current is 
very small, and a small change in 
the base current produces a con- 
siderably larger change in collec- 
tor current. 

A beta value may be obtained in 
several ways. It may be found in 
the specifications, or it may be 
computed directly from the char- 
acteristic curves for the grounded - 
emitter connection. For example, 
in Fig. 2B, a change in base cur- 
rent from 25 to 50 microamperes 
produces a change in collector cur- 
rent from 2.1 to 3.75 milliamperes 
when the collector potential is five 
volts. Or, 

(3.75 - 2.1) x 10-3 

(50 - 25) x 10-6 

1.65 x 10-3 
ß = 

25 x 10-6 

ß = 66. 

In the data sheet, the manufac- 
turer of this transistor states that 
the beta factor has a minimum 
value of 49, which means that it 
can and probably does go higher. 
Even though the resistance gain of 
a junction transistor with the 
emitter grounded is less than the 
resistance gain with the base 

grounded, the current gain ob- 
tained from the former is so much 
higher than the gain from the lat- 
ter that both voltage and power 
gains for the former are consider- 
ably higher. 

Since the formulas for alpha 
and beta concern essentially the 
same current flows in a transistor, 
it is natural to expect the two fac- 
tors to be related to each other. 
This relationship is expressed by 

a 

ß =1 - 
It is apparent that the closer 
alpha is to 1, the larger beta be- 
comes. 

For some months, we have been 
discussing transistors; and to 
many readers, some of the things 
we have been saying undoubtedly 
appeared strange and even confus- 
ing at times. To these men and to 
any others who may have trouble 
becoming familiar with transis- 
tors, the writer would like to say 
that all this initial confusion is 
only natural. As time goes on and 
you begin to deal more and more 
with transistor -operated devices, 
terms like alpha, beta, grounded 
emitter, and the like will become 
part of your everyday vocabulary 
and, more important, part of your 
thinking. You will learn to con- 
sider circuits in terms of transis- 
tors, and you will become as con- 
versant with them as you are now 
with vacuum tubes. You are ac- 
tually learning a new language, 
except that you have a consider- 
able head start in studying about 
transistors because you are al- 
ready familiar with the circuits in 
which they are being used. Do not 
forget that grounded -grid, 
grounded -plate, or grounded ca- 
thode amplifiers are the counter- 
parts of grounded -base, grounded - 
collector, or grounded -emitter 
stages. If you constantly keep in 
mind what you do know, that 
which is new will be assimilated 
and integrated into your store of 
knowledge more quickly. Always 
work from a position of strength 
(from what you do know) rather 
than from a position of weakness 
(from what you do not know). It 
pays off in other fields, and it will 
pay off in electronics. 

MILTON S. KIVER 
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PHOTOFACT COLORBLOCK* Reference Chart No. 12 
'Reg. U. S. Pat. Off. 

The installation procedure for a color pic- 
ture tube is more involved than that for a 
monochrome picture tube because of the 
larger number of external components as- 
sociated with the color picture tube. For this 
reason, a procedure for the installation of the 
21AXP22 color tube appears on this chart. 
This is presented step by step, and a photo- 
graph of each particular step either in prog- 
ress or completed is shown. 

It should be pointed out that the installa- 
tion procedure is just the reverse of the re- 
moval procedure. When an old tube is re- 
moved in preparation for the installation of 
a new one, either mental or written notes on 
the positions of the various components 
should be made. The notes should prove to 
be very helpful while the new tube is being 
installed. 

The cabinet may be in an upright position 
during removal of those components which 
can be taken out without removal of the sup- 
ports for the picture tube. The cabinet should 
be placed face down on a soft pad while the 
tube is being removed or installed. The chas- 
sis is taken out of the cabinet before replace- 
ment of the picture tube is begun. 

STEP 1. Attach the Ultor-Anode Lead to the 
Flange of the Picture Tube. 

The ultor-anode lead is attached to the 
flange of the picture tube by a clip that is on 
one end of the lead. The clip must be at- 
tached at the correct place on the flange so 
that the lead will easily reach the connector 
on the high -voltage cage. In most cases, this 
lead is connected at a point on the flange in 
line with pin No. 5 on the tube base. If the 
spot is marked on the old tube where the clip 
was placed, the location of the corresponding 
spot on the new tube can be determined 
readily. 

STEP 2. Place the Wide Insulating Band 
Around the Picture Tube. 

This insulating band covers the rim, the 
flange, and a portion of the cone of the pic- 
ture tube. It must be wrapped around the 
tube as tightly as possible. Start the wrapping 
under the ultor-anode lead and close to the 
point where the lead is clipped to the flange. 
This will ensure that too much of the lead will 
not be covered by the insulator. Make sure 
that the insulating band completely covers 
the rim of the picture tube. 

STEP 3. Place the Narrow Insulating Band 
Between the Flange and the Rim of 
the Picture tube. 

This insulating band is placed between the 
flange and the rim, and the edge that has 
ridges should cover the rim. The band should 
be wrapped around the tube as tightly as 
possible. The place at which the ends of the 
band overlap should be at the top of the tube. 
The top is determined by the location of pin 
No. 12 on the base of the tube or by a mark 
that appears on the faceplate. 

STEP 4. Place the Assembly of Field -Equaliz- 
ing Magnets Around the Picture Tube. 

This assembly which is placed between the 
flange and the rim of the tube consists of 
eight magnets attached to a metal mounting 
band. The assembly is placed around the tube 
so that there will be four magnets along each 
side of the screen. The assembly is held se- 
curely by a nut and bolt. When the assembly 
is properly installed, the ends of the metal 
band will be positioned near the bottom of 
the tube. Before tightening the bolt, make 
sure that the two magnets which are farthest 
from the bolt are equidistant from the top 
center of the tube. 

STEP 5. Place the Picture Tube and the Units 
Assembled Thus Far Into the Cabinet. 

The picture tube is placed in the cabinet 
by grasping the flange and gently lowering 
the tube into the cabinet. Place the tube so 
that pin No. 12 will be positioned on top 
when the cabinet is in the upright position. 

- INSTALLING THE 21AXP22 COLOR PICTURE TUBE 
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This will place the top of the screen at the 
top of the cabinet. Make sure that the tube is 
seated correctly in the opening of the cabinet. 

r:P 6. Secure the Picture Tube to the 
Cabinet. 

The cone shield is placed over the cone of 
the tube; then the mounting harness is put 
into place. The method of fastening the tube 
to the cabinet varies in different receivers. 
Shown in the illustration is one type of 
mounting harness. The harness should be 
just tight enough to hold the picture tube in 
place. The cabinet may be returned to an up- 
right position after the picture tube has been 
secured. In some receivers, it is necessary to 
mount the deflection yoke before returning 
the cabinet to its upright position. 
STEP 7. Place the Deflection Yoke Around the 

Neck of the Picture Tube. 
The yoke is placed around the neck of the 

tube with the metal ring facing the rear. The 
leads should be located at the bottom of the 
yoke, and the yoke assembly is then attached 
to its supports. The neck of the tube should 
not be resting on any portion of the yoke. 
The yoke need not be permanently mounted 
at first because its exact position will be de- 
termined during the purity setup procedure. 
STEP 8. Place the Convergence Coil and Mag- 

net Assembly on the Neck of the Pic - 
tube Tube. 

This assembly is slipped on the neck of the 
tube with the magnet adjustments pointing 
to the rear. The blue convergence coil must be 
placed over the blue gun with the pole pieces 
of the magnet centered directly above the 
pole pieces located at the front end of the 
blue gun. The insert in the photograph shows 
the exact placement of the pole pieces. Most 
convergence coils are color coded for correct 
identifiation of the blue convergence coil. If 
they are not color coded, the location of the 
blue convergence coil is determined by the 
direction in which the leads should aproach 
the chassis. The assembly is firmly mounted 
by tightening the screws at the top of each 
coil. 

STEP 9. Place the Purity -Magnet Assembly on 
the Neck of the Picture Tube. 

This assembly is positioned near the con- 
vergence coil and magnet assembly. The exact 
placement of the purity magnet will be de- 
termined during the purity setup procedure. 
STEP 10. Place the Blue -Beam -Positioning 

Magnet on the Neck of the Picture 
Tube. 

This unit is placed so that the magnet is 
located directly over the pole piece of the 
blue gun. The insert in the photograph shows 
the location of this pole piece. 

COMPLETED INSTALLATION 

After the blue -beam -positioning magnet 
has been placed on the neck of the tube, the 
installation of the picture tube is complete. 
The completed installation is shown in the 
center photograph. Make sure that any 
grounding leads that are used have been at- 
tached 

The chassis can be placed back in the 
cabinet and bolted into position. Connect 
the yoke, convergence, and the speaker 
plugs; the ultor-anode lead; and the picture - 
tube socket. 

PHOTOFACT COLORBLOCK* 

Reference Chart No.12 
A PHOTOFACT COLORBLOCK Which Outlines o Step. 
by -Step Procedure for the Installation of the 21AXP22 

Color Picture Tuba. 

By C. P. Oliphant 
PF REPORTER for the Electronics Service Industry 

April 1956 
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all you 

need 
.s 
this 

to install a and 
this 

STANCOR® 
EXACT REPLACEMENT 

TV TRANSFORMER 

FREE 
STANCOR TV Transformer 
Replacement Guide listing 
over 8000 models and 
chassis of 117 manufacturers 

. also STANCOR Auto 
Radio Replacement Guide 
with replacement data on 
over 540 auto radios of 40 
manufacturers. Available 
from your distributor or by 
writing Chicago Standard. 

It's just that simple ... no holes to 
drill, no circuits to change ... . 

the leads are the proper length .. . 

because STANCOR Exact Replace- 
ment Transformers are built from 
the original manufacturers' specifi- 
cations. They faithfully duplicate the 
physical and electrical specifications 
of the original. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3594 ADDISON STREET CHICAGO 18, ILLINOIS 

Export Sales: Roburn Agencies, Inc., 431 Greenwich Street, New York 1 3, N. Y. 

When that replacement job calls for a new control 
just ask for a CLAROSTAT Composition -element 

Control, available in 1/2 and 1 watt ratings. 

Or for a CLAROSTAT Wire -wound Control, available 
in 1, 2, 3 and 4 watt ratings. 

or these CLAROSTAT controls provide the quality, 
performance and dependability required in the 

satisfactory servicing of customer sets, 
and relieve you of any needless call-backs. 

Ask your distributor for the latest CLAROSTAT CATALOG. 

«cnoda: Canadian Marconi Co., Ltd., Toronto 4, On 
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THE BRIGHTEST PICTURE 
any way 

you look r , 

Designed with a super -phosphor that develops greater light-and 
aluminized by an exclusive "advanced -technique" process that 
sharpens image contrast, does away with "mottling", increases 
picture "snap"-RCA SILVERAMA Picture Tubes are setting 
unparalleled records for superior performance. And RCA is tell- 
ing this story to your customers across the nation-through the 
most dynamic consumer advertising campaign in the history of 
picture tubes. 

Your RCA Tube Distributor can help you make this far-reaching 
advertising effort pay off for you NOW-with the most complete 
selection of sales promotion material ever created to sell picture 
tubes. Ask him for the facts. Let him show you how 25 types of 
RCA SILVERAMA Picture Tubes can handle over 110 replace- 
ment types for YOU. Be convinced that RCA SILVERAMA 
makes the brightest picture-any way you look. 

PICTURE TUBES 
RADIO CORF ORATION OF AMERICA 

HARRISON, N. J. 

Ask your RCA Tube Dis- 
tributor for your copy of 
the new RCA Picture Tubes 
Booklet ;Form KB -1 06). 

Nationwide Consumer 
l,dvertising 

See RCA's hard-hitting con- 
sumer ads on SILVERAMA 
in LIFE, POST, and TV 
GUIDE. Watch RCA's dra- 
matic commercials on top 
TV prog-ams like MILTON 
BERLE, MARTHA RAYE, and 
NBC Spectaculars. 
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-3osition 
CQ,bí GiAQA ... 

mark 

whin you can work the easy way, you w)rk more in the same time- 
unfit more. 
712 acw Littelfusc single channel fuse -stocker is the easy way to have 
the r ght fuse right at hand by your work bench. 
roi dran_lels (each can dispense two types of fuses) -5o I/4 Amp 3AG 
flaws and 501/2 Amp 3AG fuses for the price of the fuses alone. 

Ask you. distributor or his salesman. L I T T E L F U S E Still leading zi its ag`h year. 
DES PLAINTS, ILLINOIS 

3A0 -',A 

3A5 -' A 

3AG -' .A 

3AG -' 

EASY TO MOUNT 

VERSATIL 

.e 

www.americanradiohistory.com


