
REPORTER 
for the Electronic Service Industry 

MARCH 1955 
25 CENTS 

COLOR TV 

TRAINING SERIES 

(Part X) 

ELECTROSTATIC SPEAKERS 
see- 

EXAMINING 
DEIGN FEATURES 



ASSURED ELECTRICAL ACCURACY 

BASED ON MANUFACTURERS' 

PROCUREMENT PRINTS 

ONLY IRC GUARANTEES 

ACCURATE ELECTRICAL OPERATION 

AND SATISFACTORY MECHANICAL FIT 

OR DOUBLE -YOUR -MONEY -BACK 

Electrical specifications of this typical manu- 

facturer's procurement print are exactly 
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1 RC Exact Duplicate Controls 
Are Double -Money -Back Guaranteed 
Based on set manufacturers' procurement prints, only 
IRC Exact Duplicate Controls are double -money -back 
guaranteed for accurate electrical operation. This 
firm guarantee applies to both IRC factory -assembled 
Exact Duplicates and universal 
CONCENTRIKIT equivalents. 
Set manufacturers' electrical specifications are 
closely followed. 
Resistance values are carefully selected to match. 
Tapers are watched carefully; IRC doesn't arbitrarily 
substitute tapers to obtain wide coverage. 
For exact duplicate controls of guaranteed accuracy, 
specify IRC. Most Service Technicians do. 
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423 N. Broad Street, Philadelphia 8, Pa. 
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the one line 

that has everything 
CDR R O T 

a model for 
every need 
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featuring the 
SHARPEST TUNING 

AUTOMATIC ROTOR 

model AR -2 ... complete, automatic 

rotor with thrust bearing. Handsome modern 

design cabinet, uses 4 wire cable. 

model AR -1 ... same as 

AR -2 without thrust bearing. 

model TR -2 
...the heavy-duty rotor 
with plastic cabinet fea- 

turing "Compass Control" 
illuminated perfect pat- 
tern dial, uses 8 wire cable. 

model TR -4 
... the heavy-duty rotor 
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new, modern cabinet with 
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model TR -12 
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tion value consisting of 
complete rotor, includ- 
ing thrust bearing. 
Handsome, modern cab- 
inet with meter control 
dial, uses 4 wire cable. 

model TR -11 
...same as TR -12 with- 
out thrust bearing. 

Here is the one COMPLETE line of 

rotors ...everything you need because 

there is a CDR rotor for every need! 

SIX skillfully engineered models...ALL 
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thousands and thousands of satisfied 

users from coast to coast. 
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CERAMIKITS 

Get these cabine s FREE with a 
basic order of ceramic capacitors 

NOW ... stock ceramics so you can find 'em when 
you want 'em ... have your own neat and complete cabi- 
net ... at the cost of the capacitors alone. 

Sprague has pre -stocked these handsome, blue, heavy - 
gauge steel CERAMIKIT cabinets with its famous Cera - 
Mite capacitors. Ratings and quantities are based on popu- 
larity. No dogs! Stand-up indexes separate reusable 
plastic boxes. Catalog numbers and ratings can be seen 
at a glance. 

Whether you use many ceramics, or just a few, there's 
a Ceramikit sized and priced just right for you. Kit CK-2 
is a two -drawer model holding 150 capacitors in 27 differ- 
ent ratings. Kit CK-3 is a single -drawer unit holding 75 
capacitors in 12 different ratings. Remember there's not a 
dog in either Ceramikit. 

Kits interlock so You Can Build With Sprague as you 
buy your Ceramikits. Use the extra cabinets for handy 
indexed stocking of all your small parts. 

See your distributor now about Ceramikits, or request 
complete facts in Sheet M-711 from Sprague Products Co., 
_05 Marshall St., North Adams, Massachusetts. 
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For Convenience and Safety 

Standardize on BUSS FUSES 

No matter what your fuse application may 
be - in television, radio, radar, avionics, 
instrument or controls - you can be sure 
there is a BUSS fuse to fit your exact needs. 

Our complete line includes: standard 'type, 
dual -element (slow blowing), renewable and 
one-time types ... in sizes from 1/500 ampere 
up, plus a companion line of fuse clips, blocks 
and holders. 

You'll find that standardizing on BUSS fuses 
helps to simplify buying, stock handling and 
records. 

And probably most important of all is your 
assurance that BUSS fuses will give depend- 
able electrical protection under all service 
conditions. For every BUSS fuse normally 
used by the Electronic Industries is tested in 
a sensitive electronic device that makes sure 
the fuse is electrically and physically perfect. 

Let BUSS fuses help protect your profits 

Naturally, the "trouble -free" service of 
BUSS fuses means fewer kicks and call-backs. 
Your good -will, reputation and profits are 
safeguarded. That's why so many leading 
sales and service organizations refuse to take 
a chance with anything less than BUSS 
quality in fuses. 

More information is available on BUSS and 
Fusetron small dimension fuses and fuse 
holders. Just write for bulletin SFB. 

BUSSMANN Mfg. Co. 
(Div. McGraw Electric Co.) 

University of Jefferson St. Louis 7 Mo. 

RYsrdofrMl MAIM IN 
IIKifICAI fOiICnoM 

BUSS 
.5, 

4 PF REPORTER - March, 1955. 



DEFLECTION 
YOKES 

BY CALVIN C. YOUNG, JR. 

INSULATION BETWEEN HORIZONTAL 

AND VERTICAL COILS AND 

BETWEEN COILS AND CORE 
HORIZONTAL 

COILS 

CARDBOARD 
CORE FORM 

MOUNTING HANGER 

BAND TO SECURE 

CORE 

VERTICAL 

COIL 

IRON WIRE 

CORE MATERIAL 

Fig. 1. Early Type 50 -Degree Deflection 
Yoke. 

A deflection yoke is an assem- 
bly of four coils of wire arranged to 
provide deflection in both a horizontal 
and a vertical plane when suitable 
driving signals are applied. 

Fig. 1 is an illustration of one 
of the early types of deflection yokes 
with the outside cover removed. The 
horizontal coils, vertical coils, 
mounting bracket, and core may be 
seen in this photograph. The core is 
constructed of a number of turns of 
iron wire separated from the coils 
by a paper form and suitable insula- 
tion material, and it is tightly bound 
with a metal band. 

Fig. 2A is a cross-sectional 
view of one pair of the deflection coils 
of an early type of yoke. The shaded 
sections form one of the coils, and 
the light sections form the other coil. 
The nonuniform magnetic field pro- 
duced by a yoke of this design is il- 
lustrated in Fig. 2B. The distortion 
caused by this nonuniform field is 
illustrated by the elliptical spots in 
the outer portion of the field. 

The cosine yoke is a product of 
research by engineers in their efforts 
to eliminate such distortion. The 

Types, Design Features, 01 

and General 

Servicing Hints 

yoke is called a cosine yoke because 
the distribution of the windings in any 
one coil is in proportion to the cosine 
of the angle between the deflection 
axis of that coil and the radial posi- 
tion of the windings in that coil. The 
drawing in Fig. 3 shows the location 
of the deflection axis of the horizontal 
coils and the radial position X of one 
winding. The angle A is the radial 
angle between the axis and the wind- 
ings at point X. The number of wind- 
ings at point X is proportional to the 
cosine of the angle A. The number 
of windings at any other point along 
the horizontal coil will also be in 
proportion to the cosine of the angle 
formed by the radius of that point and 
the deflection axis. 

As the angle A nears ninety 
degrees, the number of windings in- 
creases greatly. This follows the 
basic rule of mathematics which 
states that the cosine of an angle 
approaches infinity as the angle 
approaches ninety degrees. 

The photograph in Fig. 4 is that 
of a modern cosine yoke that has 
been partially disassembled to show 
some of the construction details. The 
core in this yoke is made up of four 
sections of a ferrite material. These 

Fig. 2. (A) Cross -Sectional View of One Pair 

of Deflection Coils. (B) Nonuniform Field Pro- 

duced by the 50 -Degree Deflection Yoke. 

four sections are cemented to the 
rest of the assembly and tightly en- 
circled with the metal band. A suit- 
able insulation material which is also 
shown in the photograph of Fig. 4 

prevents short circuits between the 
core material and the deflection coils. 
The mounting lug is fastened to the 
metal band which secures the core. 

TOP COIL 

BOTTOM COIL 

HORIZONTAL 
DEFLECTION 
AXIS 

Fig. 3. Distribution of Windings in a Cosine 
Yoke. 

Fig. 5A is an illustration of the 
cross -sectional view of the horizontal 
pair of deflection coils. You will 
notice that the coils are thick at the 
center and taper off very rapidly so 
that at the top they are very thin. 
This is the cosine distribution of the 
deflection -coil windings. The effect 
of this type of winding is to produce 
a uniform magnetic field with straight 
lines, as illustrated in Fig. 5B. 
Notice that the electron beam (illus- 
trated by the small circles) is free 
from distortion at all parts of the 
magnetic field. 

T he uniform magnetic field 
produced by the cosine -distributed 
winding is responsible for the ap- 
pearance of the bow in the top, bot- 
tom, and sides of the picture on flat - 
faced picture tubes. In receivers 
using the earlier type of deflection 
yoke, no pincushion effect was pre- 
sent because the nonuniform magnetic 
field had the effect of cancelling it. 
The pincushion effect produced by a 
cosine yoke may be corrected by 
positioning small magnets at the top 
and bottom of the bell of the picture 
tube near the neck. See Fig. 6 for 
an illustration of this placement. The 
pincushion effect at the s i de s is 
usually so small that no correction 
is required. 

It has been found that by using 
a deflection yoke having cosine - 
squared distribution and by using a 
picture tube having a slightly curved 
face, the pincushion effect can be 
reduced to the point at w h i c h no 
correction is required. This cosine - 
squared distribution also provides 
a uniform magnetic field so that the 
electron beam will not be distorted. 
Cosine -squared distribution means 
that the distribution of the windings 

* * Please turn to page 76 * * 

March, 1955 - PF REPORTER 5 



e MODEL 650C MODEL 690 

VIDEO VHF -UHF 
GENERATOR MARKER GENERATOR 

White -Dot generator and TV trouble shooter. 

The first instrument of its kind to quickly 
localize and accurately identify causes of TV 
receiver malfunction. 

Compatible for Color or Black and White. 

Ideal for accurate registration adjustment in 
color receivers. 

Crystal controlled. 

Provides dual markers with any TV sweep 
generator. 

Non -parallax shadow -type dial greatly 
improves reading accuracy. 

Provides for 3.57 MC crystal for color burst, 
or any other crystal frequencies desired. 

71,eatea 7ea Seemeete 
COMPATIBLE FOR 

COLOR or BLACK and WHITE 

MODEL 691 MODEL 695 

ALL - 
HETERODYNED ELECTRONIC 

MARKER ADDER 
Greatly simplifies TV alignment technique. 

Provides strong base line marker at all points 
including traps. 

Will not change in amplitude or distort 
response curve. 

It's Here! 

FODEL 
655XC 

SWEEP -ALIGNMENT GENERATOR 

Absolutely linear sweep signal. 

Triple shielded. 

HICKOK design ALL -ELECTRONIC SWEEP. 

Signal attenuation from 3 to 300,000 
microvolts. 

Channels 2-13, on fundamentals. 

The All New COLOR -BAR GENERATOR 
Developed in cooperation with TV manufacturers to meet requirements 

for accurate color phase adjustments as well as provides for 
adjusting signals and gains in the matrix of color TV receiver. 

THE HICKOK ELECTRICAL INSTRUMENT 
10566 DUPONT AVENUE CLEVELAND 8 OHIO 
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COLOR 
TRAININ 

A general discussion of the three -beam color picture 
tube was presented in the last issue. It was pointed out 
that tubes of this type are divided into two categories; 
those that employ electrostatic methods of obtaining beam 
convergence and those that use a magnetic principle to 
obtain beam convergence. A detailed discussionof a tube 
which employs the electrostatic principle and of the 
associated components and circuits was concluded last 
month. This month, the data presented concerns a picture 
tube in the second category and also concerns the auxiliary 
components and circuits associated with this type of 
picture tube. 

A THREE -BEAM TUBE EMPLOYING 
MAGNETIC CONVERGENCE 

Actually, a tube which uses the magnetic principle 
of convergence is a later development than the tube which 
employs the electrostatic method. Although the viewing 
screen, the shadow mask, and the electron -gun assembly 
still constitute the major components of the three -beam 
tube, several changes in these components have been 
made. These changes have been incorporated in the tube 
which uses the magnetic method of obtaining beam 
convergence. 

Shadow Mask and Viewing Screen. 

One of the changes in the three -beam picture tube 
concerns the viewing -screen assembly. As shown in 
Fig. 9-28, this assembly in the earliest tubes consisted 
of a shadow mask, a phosphor -dot plate, a decorative 
mask, and the necessary mounting frames. It can be 
seen that the phosphor screen is not a part of the face- 
plate and that the screen and shadow mask are flat. 

A later development of the shadow mask and view- 
ing screen is shown in Fig. 9-29. In this arrangement 

CLEAR -GLASS 

FACEPLATE DECORATIVE 
MASK 

PHOSPHORDOT 
PLATE 

MOUNTING SHADOW MASK 
FRAMES 

PART X 
THE COLOR PICTURE TUBE 

AND ASSOCIATED CIRCUITS 

by C. P. Oliphant and Verne M. Ray 

the phosphor dots are applied directly to the inner sur- 
f a c e of the curved faceplate. In addition, a simple 
mounting procedure allows a curved mask to be placed 
directly behind the faceplate so that the stringent re- 
quirements are maintained between the viewing screen 
and the mask. As shown in Fig. 9-30, the fact that the 
screen and mask are curved reduces the need for dynamic 
control of the beams. Although the curvature of the arc 
described by the points of convergence of the beams is 
still greater than the curvature of the mask and screen , 

a larger viewing surface can be used with a given amount 
of dynamic convergence force. 

Electron -Gun Assembly. 

Both the static control and the dynamic control of 
the three beams have been improved by changes in the 
design of the electron -gun assembly. A side view of the 
improved assembly is shown in Fig. 9-31. A close ex- 
amination would reveal that each of the guns is tilted 
slightly so that each beam willbe directed toward a com- 
mon point. This is done with the intention of providing 
static convergence of the beams at the shadow mask; 
consequently, a convergence element such as that used in 
a tube which employs the electrostatic method of 
convergence is not necessary. 

The expanded drawing of one of the guns shows that 
a gun is composed of a heater, cathode, control grid (grid 
No. 1), accelerating anode (grid No. 2), and a focusing 
anode (grid No. 3). The final anode which is grid No. 4 in 
Fig. 9-31 is located at the end of each gun and is elec- 
trically connected to the neck coating and to the shadow 
mask. The mask, coating, and grid No. 4 together form 
the ultor anode of the tube. The drawing in Fig. 9-31 
shows a pair of pole pieces at the end of the final anode 
of each gun. Each pair of pole pieces is used in con- 
junction with a magnetic field from an external source. 

VIEWING SCREEN 

ON FACEPLATE 

SHADE) ASK 

Fig. 9-28. Parts Used in an Early Commercial Color Picture Tube 
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OUR HATS 

ARE OFF TO YOU... 

MR. SERVICEM 

On the occasion of National Television Servicemen's 
Week, Chicago Standard Transformer 

Corporation pays tribute to you. You have 
done a magnificent job in maintaining 

the more than 30,000,000 television 
sets in the nation today. 

In a highly technical area, which almost daily 
grows more and more complex, you have 

kept up with the new developments, 
and have serviced a rapidly increasing number 

of sets. We salute you for the noteworthy 
job you have done. 

Chicago Standard is proud to have played a 
small part in your accomplishment. We 

pledge our continuing efforts to make your 
work easier and more profitable. You 

can depend on us to keep supplying you with 
STANCOR exact replacement components 

and accurate replacement information. 

CHICAGO STANDARD TRANSFORMER CORPORATION CHICAGOT118, IL INNOIS° 
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PLANE OF 

YOKE DEFLECTION 

ARC DESCRIBED BY POINTS 

OF STATIC CONVERGENCE 

/I 

SHADOW 
MASK 

Fig. 9-30. A Curved Mask -and -Screen Assembly Reduces the 
Need for Dynamic Control of the Beams 

3 

GETTER 
ASSEMBLY 

BEAM - 
CONVERGING 

POLE PIECES 

GRID NO.4 

GRID N0.3 

BLUE - 
POSITIONING 

POLE PIECES 

GRID NO.2--- 

GRID NO.1 

CATHODE 

HEATER 

Fig. 9-31. Electron -Gun Assembly Used in a Tube Which Em- 
ploys the Principle of Magnetic Convergence. (Photograph Cour- 
tesy of RCA.) 

FIELD -NE.,! L A. 
MAGNETS 

CONE SHIELD 

PURITY MAGNET 

DEFLECTION YOKE LATERAL CORRECTION 

MAGNET 

CONVERGENCE BEAM -POSITIONING 
ELECTROMAGNETS MAGNETS 

Fig. 9-32. Auxiliary Components Used With a Tube Which Em- 

ploys the Principle of Magnetic Convergence. 

This is done to provide a method of positioning each beam 
so that proper convergence will be achieved. 

A special set of pole pieces associated with the 
source of the blue beam is also shown in Fig. 9-31. These 
pole pieces are constructed from magnetic material and 
are mounted on the focus electrode of the blue gun. A 

magnetic field from an external source is used with this 
set of pole pieces to a id in obtaining proper beam 
convergence. 

AUXILIARY COMPONENTS 

This section concerns auxiliary components as they 
are used with the three -beam tube that employs the mag - 
netic method of convergence. 

As pointed out in Part IX of this Color TV Training 
Series, an exacting relationship between the electron 
beams and the mask and screen must be maintained to 
obtain optimum performance from the three -beam tube. 
Even though close tolerances are observed in the manu- 
facturing process, some variations exist. One such con- 
dition will result if the guns are not positioned properly 
in the gun assembly. A second variation exists when the 
axis of the gun assembly does not coincide with the cen- 
tral axis of the tube. Another kind of variation is caused 
when the gun assembly is turned slightly in the neck of 
the tube. 

In order to minimize the errors which are produced 
by these variations, it is necessary to use certain auxi- 
liary corrective devices to control the position of each 
beam with respect to the shadow mask and viewing screen. 
Other auxiliary components are used as a precaution 
against the effects of stray magnetic fields on the electron 
beams. Fig. 9-32 is a drawing that shows the outline of 
a three -beam tube which employs the magnetic method of 
obtaining beam convergence, and it also shows the auxi- 
liary components used with a tube of this type. In the 
order of their positions starting from the tube base, the 
external components are the lateral -correction magnet, 
the purity magnet, the beam -positioning magnets, the 
converge nc e electromagnets, t he deflection -yoke 
assembly, the cone shield, and the field -neutralizing 
magnets. 

Color purity is achieved when each beam strikes 
only its respective set of color dots. The adjustment of 
the purity magnet, the position of the deflection yoke, the 
presence of the cone shield, and the setting of the field - 
neutralizing magnets play an important part in obtaining 
color purity. 

The beam -positioning magnets and the lateral - 
correction magnet are used in conjunction with the con- 
vergence electromagnets to obtain beam convergence at 
all points on the shadow mask. By making the proper ad- 
justment to the beam -positioning magnets and to the 
lateral -correction magnet and by applying the proper 
voltages to the convergence electromagnets, the points 
at which the three beams strike the shadow mask will 
coincide throughout the scanning process. Under these 
conditions, optimum convergence is obtained. 

The Color -Purity Magnet. 

The photograph in Fig. 9-33 shows that the purity 
magnet is similar to the centering device used with some 
types of monochrome picture tubes. Actually, this device 
uses two rings which are composed of magnetic material. 
The arrangement of the molecules in each ring is such 
that one half of each ring is a north pole and the opposite 

* * Please turn to page 33 * * 
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91/2 OUT OF EVERY 10 BONDED DEALERS* SAY 

THE RAYTHEON BONDED PROGRAM 
HELPS THEM MAKE MORE MONEY 

And chances are that the other half isn't half 
trying. 

We say that because there's definite proof that 
wherever service dealers take full advantage of the 
Raytheon Bond - publicize the fact that their work 
and parts guarantee is bonded through one of 
America's largest insurance companies - they are 
making more money. 

They tell customers about their bonded way of do- 
ing business with free displays, identification cards, 
ad mats, decals, etc. supplied by Raytheon - all de- 
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signed to create customer confidence in their shops 
and their men. And here's the most important fact 
of all. This Raytheon Bond that builds their business 
costs them not one penny. 

If you can qualify for it, it won't cost you one cent, 
either. For further information on the Raytheon 
Bonded Electronic Technician Program, see your 
sponsoring Raytheon Tube Distributor or write 
direct to Department P , Raytheon Manufacturing 
Co., Receiving and Cathode Ray Tube Operations, 
55 Chapel St., Newton 58, Mass. 

* Based on a recent survey 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago Atlanta, Ga. Los Angeles, Calif. 

Raytheon makes Receiving and Picture Tubes Reliable Subminiature and Miniature Tubes "' 
all these= Semiconductor Diodes and Transistors Nucleonic Tubes Microwave Tubes 

excrllesrce folevLrosrica. 
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TRANSI 
The introduction of the first 

transistor radio presents to the ser- 
vice technician new problems such as: 

1. Will the printed wiring board 
need repairing? 

2. How can transistors betested? 

3. Does normal servicing pro- 
cedure apply to this receiver? 

Because of the extremely small 
size of the receiver and because of 

the use of transistors, the technician 
is in " strange territory" as soon as 
he opens the case. A look at the back 
of the Regency Model TR -1 (with the 
cover removed) will reveal that the 
components are very closely spaced 
and that apparently no wiring points 
are accessible. With this article, we 
hope to present to the service tech- 
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BY WILLIAM E. BURKE 

nician a method of trouble shooting 
this receiver with the least expendi- 
ture of time and effort as well as 
methods of repair and replacement 
of components with the least possibi- 
lity of damage to the delicate 
miniature components. 

Battery Replacement 

As with any piece of battery - 
operated equipment,the first suspect 

when the receiver is inoperative is 
the battery. A voltage check of the 
battery is easy when the rear cover 
of the receiver is removed, since the 
battery clips are readily accessible. 
This measurement should be made 
with the receiver turned on and 
should read more than 15 volts. Any 
reading below this value indicates 
a defective battery which should be 
replaced. 

Since it is usually not known 
w het h e r the battery deteriorated 
through normal usage or through a 
defect in the receiver, an ohmmeter 
check shouldbe made across the bat- 
tery clips before a new battery is 
installed but after the old one is 
removed. 

* * Please turn to page 52 * * 

21V -11 
IOO-ZOOMVP 

X3 
7.7-2.0V 21v 

VOLUME 
CONTROL 3 

VOLTAGES MEASURED WITH NO SIGNAL INPUT 
ALL MEASUREMENTS MADE WITH OTTO 

RESISTANCE MEASUREMENTS 

Based Upon Use of Meter With 1.5 -Volt Internal Battery and 1,000 -Ohm 
Center Range; All Measurements Taken W'th Positive Probe (Not Necessarily 
the Red Probe) Connected to Terminal Being Measured. 

TRANSISTOR BASE BASE (WITH METER 
LEADS REVERSED) 

EMITTER COLLECTOR (MEASURED 
FROM B. LINE) 

X1 
X2 
X3 
X4 

7K0 
6000 
7500 
8500 

3. oKO 
7250 
3.5K0 

10K0 
5505 
2.7K52 
7500 

2.2K0 
2. 2K0 
2. 2K0 
8500 

14 

=22SV 
IFD 

b SWITCH ON 
VOLUME 
CONTROL 

Fig. 1. Schematic Diagram of the Regency Model TR -1 Receiver. 
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Q U IET..: 
Controls should be adjustable but not really variable. 

That's why Clarostat controls-composition-element 
and wire -wound alike-are designed, manufactured, 

and quality -controlled for QUIET operation, insuring maximum 
listening and viewing pleasure. Satisfy your customers 

with QUIET controls. Details in latest Clarostat catalog. 

All tapers, taps and choice 

of field -attached 

shafts and switches. 

t 
CLOGS -FAT 

Popular 151'6" dia. size 

has become the universal 

replacement choice. 

Dual controls in all types, 

combinations, single or 

concentric shafts. 

CONTROLS and RESISTORS 
CLAROSTAT' MFG. CO., INC., DOVER, NEW HAMPSHIRE 

In Canada: Canadian Marconi, Co., Ltd., Toronto 17, Ont. 

12 PF REPORTER - March, 1955 



FREQU 

20 

ENCY RESPONSE_ 

The Fourth in a Series 

of Articles Devoted to 

the Principles of 

Magnetic Recording 

The smooth wide -range fre- 
quency response featured by most 
late -model tape recorders is one of 
the important reasons why most high 
quality recordings are recorded 
originally on tape. Advances in design 
and construction of tape recording 
and playback equipment, particularly 
of the recording and playback heads, 
and the improvements made in the 
tape have resulted in extended fre- 
quency response at comparatively 
slow tape speeds. 

In common with other methods 
of recording and playback, some in- 
herent characteristics of the magnetic 
tape recording and playback pro- 
cesses discriminate against certain 
frequency ranges. Consequently, 
compensation such as pre -emphasiz- 
ing the high frequencies during the 
recording process and then boosting 
the low frequencies during playback 
must be employed because of these 
characteristics. 

ñ 
30 

ó 

Z 
0 

á 

11111111111 1111 111N 
11111 1111 1111 
11111 M11111_ 1111 

1111 /'11111 N1111 
11111 Z=1111IM11111 
1111.1%11111111111111111 
1111I111MMZII11II1MMB111I11 
11 IIMII11111MIM11111 

100 1000 

FREOUENCF IN CVCI F_5 REN SECOND 

10000 

Fig. 1. Typical Response Curve Obtained 
When Signal Is Recorded and Played Back 
and There Is No Compensation. 

BY ROBERT B. DUNHAM 

A frequency response similar 
to the typical curve shown in Fig. 1 

is obtained when a signal that is held 
at a constant current level through- 
out the frequency run is recorded 
without pre -emphasis and is played 
back without low -frequency boost. 
The subject of the compensation re- 
quired to level out the response and 
how this compensation is obtained 
will not be discussed at this time. 
It will be taken up later when circuits 
are considered. Instead, we will look 
into the characteristics of magnetic 
recording to see why and how a re- 
sponse like that shown in Fig. 1 

comes about. 

The frequency response obtained 
with a tape recorder depends chiefly 
upon the width of the gap in the re- 
cording and playback heads, the mag- 
netic characteristics of the tape used, 
and the speed at which the tape moves 
across the recording and playback 
heads. Of course, many things such 
as the amplifier circuits can affect 
frequency response; and correct 
mechanical and electrical adjustments 
must be maintained. But the impor- 
tant basic factors which influence 
frequency response are speed and the 
properties of the heads and the tape. 

Recording and Playback Heads 

The width of the gap inthe play- 
back head has more effect upon freq- 
quency response than does the width 
of the gap inthe recording head. Out- 
put is reduced when the wavelength 
of the recorded signal is equal in size 
or smaller than the width of the gap 
in the playback head. Consequently, 
to extend the high -frequency response, 
the gap in the playback head is made 
very narrow. Gaps of .001 to .0005 
inch or smaller are used in playback 

00 

heads; whereas, recording head s 
can and do use gaps measuring .001 
to .002 inch in width. In any case, the 
effective width of the gap is wider 
than its physical size because the 
magnetic flux cannot be confined 
completely within the gap. 

One reason for the playback gap 
being critical is that the signal output 
depends upon the time rate of change 
in magnetic flux as the recorded tape 
moves across the gap in the playback 
head. Remember, a playback head 
operates like a generator, and cur- 
rent flows when the magnetic lines 
of force cut through its coils. Output 
increases as frequency increases, at 
least in theory. Actually, during 
playback, the output increases at the 
rate of 6 db per octave at the lower 
frequencies; but at the higher fre- 
quencies, this increase in output is 
not achieved. The high frequencies 
suffer increasing loss, as frequency 
increases, because a narrower gap 
and a higher tape speed would be re- 
quired to reproduce them properly. 

This discussion of the effect of 
gap width upon frequency response 
would not be complete without direct- 
ing attention to the importance of 
maintaining constant and uniform 
contact of the tape with the gap. Any 
change in pressure or in tension 
exerted u p on the tape while it is 
moving across the head will cause 
the distance between the tape and the 
gap to vary and will cause variations 
in the frequency response. 

The gap in the recording head 
need not be so narrow as that in the 
playback head, because the tape is 
magnetized as it leaves the gap during 

* * Please turn to page 70 * * 
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On electrolytics- 

FP means 
MALLORY! 
Look for the two names-Mallory and FP 
-on the electrolytic capacitors you buy. 
They're your assurance of getting the 
genuine FP design, offering an exclusive 
combination of Mallory -developed features. 

Famous for long life on the shelf and in 
service, they have true fabricated plate 
anodes .. ,. have been built for years to 
operate dependably at 85° C (185° F). 

FP's handle high ripple currents. They're 
ideal for voltage doubler applications and 
for selenium rectifier circuits. Their twist 
prong mounting cuts installation time 
to seconds. 

Don't accept substitutes. Always 
specify Mallory FP Capacitors to 
be sure of premium performance 
at no extra price. 

BE SURE TO USE .. 

Mallory Plascaps ... plastic Subminiature Silverlvtic* Capac- 
tubular replacements with per- ¡tors ... only %" long and 742" 
manently secured leads ... won't in diameter ... ideal for tran - 
short out or open prematurely. sistors and other miniature low - 

voltage circuits. 
*Trademark 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

PROVED PR PRUS 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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In the Interest of ... 
Quicker Servicing 

Gy Henry A. Carter and Calvin C. Young, Jr. 

IN THE HOME 

New Antenna Developments 

Since the freeze on construction 
permits for new television stations 
was removed by the Federal Com- 
munications Commission (FCC) in 
April of 1952, a great many of the 
larger cities over the country have 
acquired additional V H F television 
stations. This means that many cities 
whichformerly had only one now have 
two or more in operation. 

In most of these cities, t h e 

stations have their transmitting an- 
tennas located in different places in 
the city or in outlying areas. The city 
of Indianapolis, Indiana is a good ex- 
ample of this situation. The relative 
locations of three VHF stations which 
provide local reception are shown in 
Fig. 1. It can be seen from this illus- 
tration that it is very difficult within 
the city to orient a single antenna so 
that reception may be obtained from 
all three stations without ghosts or 
distortion. 

To combat this problem in the 
residential areas, technicians have 
in many c as es installed a DPDT 

CHANNEL 6 
WF BM -TV 

JJ11'I.F OF- 

, 
rL.MI I 

V 

CHANNEL 4 
WTTV 

(40 MILES APPROX) 

CHANNEL B 

WISH -TV 

Fig. 1. Relative Locations of TV Transmitting 
Towers in Indianapolis, Indiana. 

TO 
OUTSIDE 300,, 

D PDT 
SWITCH 

o -of TO 
INDOOR 

300,, ANTENNA 

o o 
oTE 

SET 

Fig. 2. Antenna -Switch Arrangement. 

switch in the antenna lead, as illus- 
trated in Fig. 2. In using this hookup, 
the outside antenna is turned for best 
reception on channel 4 and the indoor 
antenna provides a usable signal on 
channels 6 and 8. This method has 
proved to be very satisfactory where 
there is acceptable reception on chan- 
nels 6 and 8 by means of indoor V - 
type antennas (rabbit ears). 

There are other methods which 
may be employed in residential areas 
to receive all channels without ghosts 
or without other types of distortion 
caused by the antenna. A good grade 
of all -channel outdoor antenna may be 
used in conjunction with an antenna 
rotator. The antenna used in this type 
of installation should have a high 
front -to-back ratio and a sharpdirec- 
tivity pattern. Another method is to 
install an outdoor antenna for each 
channel to be received. 

The Clear Beam Antenna Com- 
pany has recently introduced in the 
Indianapolis area an antenna system 
which consists of a three -element 
Yagi for channel 4, another three - 
element Yagi for channel 6, a folded 
dipole with reflector for channel 8, 
a matching transformer, and a har- 
ness for connecting the two Yagis to 
the transformer. The harness is 
made up of 450 -ohm open -wire line. 
A sketch of this antenna system is 
illustrated in Fig. 3. The matching 
transformer is mounted on the mast, 
the channel -4 and channel -6 Yagis 
are connected to the low -channel input 
of the transformer by means of the 
harness, and the channel -8 folded 
dipole is connected to the high chan- 
nel input. The output of the trans- 
former is connected to the receiver 

through a single 300 -ohm ribbon lead- 
in wire. Reception in this area with 
the Clear Beam unit just described 
has proved to be very satisfactory. 

There will be cases, however, 
when reception problems will be a 

function of the location of the receiver 
and antenna system. Such may be the 
case in downtown areas, in large 
apartment buildings, in areas behind 
a hill or mountain, or even in areas 
directly behind a large building. If 
the reception problem in a downtown 
area consists of ghosts or multiple 
images, the installation of an antenna 
having very sharp directivity and a 

high front -to -back ratio will do much 
toward improving reception. For an 
installation in such a downtown area, 
an antenna which has no minor lobes 
in its directivity pattern is almost a 

necessity because ghost pickup may 
be a problem on an antenna which has 
several pickup lobes. See Fig. 4 for 
examples of a single -lobe directional 
pattern and a multiple -lobe pattern. 

There will be occasions when 
ignition interference, interference 
from neon signs, and interference 
present on the AC power line may 
cause reception problems in the 
downtown area. Installing a high-pass 
filter in the antenna input circuit, 
twisting the antenna lead-in wire, and 
routing the lead-in wire as far away 

* * Please turn to page 58 * * 

TO 3 -ELEMENT VAGI 
FOR CHANNEL 4 

TO FOLDED DIPOLE 
WITH REFLECTOR 
FOR CHANNEL 3 

TO 3 -ELEMENT VAGI 
FOR CHANNEL 6 

0 
R30IBBO. N 

450, 
OPEN -WIRE 

LINE 

450. 
OPEN -WIRE 

LINE 

TO MATCHING 
RECEIVER TRANSFORMER 

300,, 

Fig. 3. Clear Beam Antenna System De- 
signed for Indianapolis Area. 
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NEW 12AU7A 

-shorter con Ion reduces 
intermittent scan and heater 
cathode failures. 

-completely Interchangeable 
with Type 12AU7. 

SY(.VAf<IA 
'"CE IN V4. 

Sylvania makes 
important NEW advances in 

Six "double -duty" tubes designed to lick TV service's 
costliest problems. More to come! 

Sylvania's war against callbacks began with the highly 
improved 5U4GB tube. Now Sylvania continues its fight 
against profit -grabbing callbacks and offers five more 
improved types for TV service. 

These tubes score a direct hit on the most common 
"quick failures." Stronger winged -plate design and wafer - 
stem construction-sturdier welds and glass -to -metal seals; 
these plus a score of other mechanical and electrical 
improvements are incorporated to give trouble -free service. 

Join the battle against callbacks! Use only Sylvania 
"double -duty" types! They're designed for 

servicing old as well as new sets. 

Sy 

QRóîtI8,... 

Look for the new 
"double -duty" types in this 
yellow -and -black carton. It's your 
calling card of quality. 

ou 

NEW 5U4GB 

-twin -wing plates provide greater heat 
dissipation. 
-wafer stem strengthens construction. 
Increases ratings to 275 Ma at 44V 
drop with 1.0 amp. peak plate current. 

NEW 1X28 

SYLVANIA 

-all -nickel plates reduce 
electrolysis. Lower gas level 
results in higher breakdown 
voltage. 
-longer life -test under 
conditions well above ratings. 

NEW 6BQ6GTA 

-folded -edge plate design 
avoids bulb bombardment. 

-double -clearance between 
mount and bulb top eliminates 
the "pigtail" to grid shorts. 
Avoids bulb -puncturing electron 
bombardment. 

NEW 1 B3GT 

-electrostatic shield -ring 
protects filament during 
high -voltage operation. 
-Sylvania -developed top - 
cap alloy produces 
positive glass -to -metal seal 
-high -voltage base 
makes tube interchange- 
able with coated types. 

NEW 6SN7GTB 

-oblique orientation of sections 
reduces microphonism. 
--direct weld between stem pins 
and plates strengthens mount. 

Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N.Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine Street 

Montreal, P. 0.. 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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Uses for the RF Generator 

Normally, an RF generator is 
associated with alignment work, and 
that is its chief application; however, 
the RF generator also serves as a 
very fine localizer of defects, and 
those men who have never thought of 
using it in this way will be interested 
in the following discussion. 

In last month' s column, men- 
tion was made of an RF generator 
that was successfully used in locating 
an intermittent defect. Briefly, here 
is the procedure that was followed. 
The receiver was placed onthe bench 
and tuned to one of the local channels. 
Then a VTVM was placed across the 
load resistor of the video detector. 
At the same time, an RF generator 
was loosely connected between grid 
and ground of the second video IF 
stage. The generator was set to the 
mid -frequency of the video IF range, 
and the amplitude of its output signal 
was modulated by its own 400 -cycle 
audio note. Then its output control 
was slowly advanced until alternate 
black and white horizontal bars were 
just barely visible on the screen. 

The set was left to operate. In 
time, the intermittent condition ap- 
peared and removed the picture and 
the sound; but it did not affect the 
horizontal bars produced by the RF 
generator. This meant that the cause 
of the intermittent c o n d i t i o n was 
situated between the antenna termi- 
nals and the second video IF stage. 

For the next step, the RF gene- 
rator was shifted to the grid of the 
mixer tube. When the intermittent 
symptom once again appeared, all the 
signals left the screen. The inescap- 
able conclusion was that the trouble 
was located between the mixer grid 
and the grid of the second video IF 
amplifier. By tapping the various 
capacitors, resistors, and tubes in 
these two stages, the technician found 
the defective component to be a by- 
pass capacitor. 

Fortunately for the health and 
welfare of the service technician, 
comparatively few of his jobs involve 

intermittent receivers, but whether 
the trouble is persistent or elusive, 
anRF generator can be of great assist- 
ance in tracking it down. Here are 
some additional examples. 

Stages which a r e completely 
dead are readily checked by an RF 
generator. In the video system fol- 
lowing the second detector, only the 
audio modulating voltage of the gene- 
rator is used. The signal is applied 
across the load resistor of the second 
detector, and the picture tube screen 
is observed for horizontal black and 
white stripes. See Fig. 1. Appearance 
of these stripes indicates that the 
audio signal is passing through the 
various video amplifier stages. 

If there are several video amp- 
lifiers and you wish to obtain a re- 
lative indication of their amplifying 
power, the foregoing procedure can 
be modified as follows. Inject the 
audio signal at the signal element of 
the picture tube. Then reduce the 
level of the audio signal until the black 
and white bars are just barely visible 
on the screen. Shift the generator 
to the control grid of the final video 
amplifier. The bars, as seen on the 
screen, should appear considerably 
darker, indicating that the video stage 
has amplified them. If there is still 
another video amplifier, again t he 
audio signal can be reduced until the 
bars are just visible on the screen. 
Then the input point is shifted from 
the grid of the final video amplifier 
to the grid of the preceding stage. 

Fig. 1. Horizontal -Bar Pattern Produced on 
Screen Is Caused by Audio Modulation of 
RF Generator. 

MILTON S. KIVER 

President, Television Communications Institute 

The increase in bar intensity is an 
indication that the video amplifier is 
amplifying the signal. 

If desired, the actual numerical 
stage gain can be determined. Place 
the audio signal at the grid of a video 
amplifier, and increase the generator 
output until one volt of signal at the 
grid is indicated on the AC scale of 
a VTVM. Then move the meter to the 
plate of the tube, and note the value 
of the audio signal at that point. The 
ratio between the signal at the plate 
and the signal at the grid represents 
the gain of the video amplifier. The 
test can be carried out over the entire 
video amplifier section or any part of 
it; moreover, the gain checks which 
can be done in the video amplifier 
with the foregoing tests can also be 
carried out in the audio amplifier 
system. 

In the IF system, all the tests 
are performed with the generator set 
to an appropriate IF frequency. If 
your instrument only goes up to 30 me 
and the video IF in the receiver is in 
the 40 -mc range, it is almost always 
possible to use the second harmonic 
of some frequency in the 20 -mc range. 
The method of testing is similar to 
that described in the foregoing, with 
the exception that a modulated RF 
signal is used instead of an audio 
signal. Horizontal bars will again 
appear on the screen; and by their 
relative intensity, you will be able to 
judge whether or not a certain stage 
is amplifying the signal. At any point 
where the signal path is broken, the 
signal will disappear; and this will 
practically pinpoint the source of 
trouble. You can proceed stage by 
stage or jump several stages at a 
time. Either method is carried out 
readily with approximately the same 
service time. 

Checking the gains of the video 
IF stages by means of an RF gene- 
rator may seem a little involved at 
first, but it actually offers very little 
additional difficulty. There are two 
ways of making the measurements - 
one is by using an unmodulated RF 

* * Please turn to page 72 * * 
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BATTERY BUSINESS 
IS BIG BUSINESS 

0 0 

here's how to 

win your share 

Over 15 million portables in the 
USA today make this business 

of selling batteries a big 

business. Get your share by 

letting RCA give selling power 

to your battery selling plans. 
Remind you. customers that 

RCA Batteries are radio - 
engineered for extra listening 

hours ... manufactured to 

the highest performance 
standards of the greatest name 

in radio. Your RCA Battery 
Distributor is ready now to 

supply you with fresh, full - 
powered RCA Batteries. And, 

remember, when you place 

your order, ask about RCA's 

profit -building battery selling 
aids. They're available with 

your purchase of fast -selling 
RCA Batteries. 

FREE! "This Business of 
Selling Batteries" (Form 

4F303), filled with business 
lips, selling hints, and 

promotional ideas. Get your 
free copy from your RCA 

Battery Distributor or write 
directly to RCA Commercial 
Engineering, Section C -33-N 

Harrison, New Jersey. 

RADIO CORPORATION 
of AMERICA 

RADIO BATTERIES HARRISON, N.J. 
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TEST EQUIPMENT 

Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

CAPACITANCE CHECKERS 

The service technician is in- 
terested in many characteristics of 
capacitors. The foremost of these 
characteristics is capacitance, but 
others also have a direct influence on 
the behavior of the capacitor. The 
technician may wish to know whether 
a capacitor is open, shorted, leaky, 
or intermittent; or he may be inter- 
ested in the insulation resistance, 
power factor, or RF impedance. All 
this information can be obtained 
through the use of present -day 
capacitance checkers. 

One of the simplest capacity 
checks' may be performed with the 
use of an AC voltmeter. The capaci- 
tor is connected in series with a 

known resistance, and this series 
network is placed across an AC volt - 
age source of known voltage and fre- 
quency. A part of this applied voltage 
will be developed across the capaci - 
tor in direct proportion to the re- 
actance of the capacitor. A chart 
could be prepared to show capacitance 
corresponding to reactance at the 
frequency used, and the value of ca- 
pacitance can be obtained directly 
from such a chart. Some VTVM' s 
may include a circuit for this type 
of capacity checking, in which case 
the chart would be unnecessary be- 
cause the VTVM is calibrated so that 
capacity may be read on the meter 
scale. 

More accurate checks can be 
obtained with the use of a bridge, and 
the majority of capacitance checkers 
will be found to use any one of several 
types of bridge circuits. These types 
may range in complexity from the 
very simple general-purpose bridge 

circuits tothe more complex labora- 
tory bridge circuits. The ones 
commonly encountered in capacitance 
checkers are kept fairly simple in 
operation. 

Bridge Theory 

A schematic diagram of an AC 
bridge circuit is shown in Fig. 1A. 
The bridge circuit consists of four 
arms and a detecting device con- 
nected at two opposite junctions. A 
source of AC signal is connected to 
the two remaining junctions. The 
detector may be an oscilloscope, a 
pair of earphones, an electron -eye 
tube, or some other device which 
will indicate the relative magnitude 
of the AC signal present across the 
detecting device. The arms are 
labeled as impedances because they 
may represent resistances, capaci- 
tances, Inductances, or any combina - 
tion thereof. The bridge is balanced 
when: 

Za Zc 

Zb Zd 

where 

Za, Zb, Z, , and Zd = the impedances 
designated. 

There will be no potential difference 
between the junction points y and z 
for this condition. 

The bridge circuit of Fig. lA 
can be modified to the form of Fig. 
1B in which it is shown as a general- 
purpose bridge. Zx is an unknown 
impedance, and Zs is a standard im - 
pedance with which it is to be com- 
pared. Three conditions are 

by Paul Smith 

necessary in order for the bridge of 
Fig. 1B to be in balance: 

Ra 
Zx=-(Zs), 

Rb 

Ra 
Xx = - (Xs) , 

Rb 

Ra 
Rx = - (Rs), 

Rb 

where 

X = reactance, 

x = unknown value, 

Zx = impedance of unknown, 

Ra, Rb = resistances, 

Zs = standard impedance, 

Xx = reactive component. of Zx, 

Xs = reactive component of the stand- 
ard impedance, 

Rx = resistive component of the un- 
known impedance, 

Rs = resistive component of the stand- 
ard impedance. 

Both resistance and reactance, 
which are impedance components, 
must be considered in order to reach 
a balance. This fact is the basis for 

* * Please turn to page 66 * * 
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At Du Mont there is only one 

,Wt///zotU/td 
You take no chances with quality when 
you use Du Mont picture tubes. Every 
Du Mont picture tube is manufactured 
to the same exacting quality standards 

of 
QUALITY 

PICTUFIIM 
TUBE 

*Trade -marks 

«0/ 
- whether it's for a leading television 
receiver manufacturer to be used as 
initial equipment, or for you to be used 
as a replacement. 

ADVERTISE QUALITY- 
FOR QUALITY PROFIT! 

Look for the Initial Quality 
Picture Tube tag packed 

with every Du Mont 

picture tube. Use it to 

show your customers 

that you have provided 

the finest quality 
components with 

your service. 

Allen B. Du Mont Laboratories, Inc., Clifton, N. J. Replacement Sales, Cathode Ray Tube Division 
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MUNTZ CHASSIS 47A4 

The Muntz Chassis 47A4 shown 
in Fig. 1 is an example of the Muntz 
Industries' new line of TV receivers . 

The chassis has the newly popular 
vertical construction, and the receiver 
uses 14 tubes plus the 21 -inch picture 
tube. The intermediate frequency is 
in the 40 -mc range; the picture car- 
rier is at 45.75 mc, and the sound 
carrier at 41.25 mc. 

One side of the AC line is con- 
nected directly to the chassis; con- 
sequently, an isolation transformer 
is particularly recommended when 
servicing this receiver. The circuits 
employed in the receiver have sotne 
unusual features which will be cov- 
ered in the following discussion. 

Tuner. 

The tuner is a turret type with 
12 positions covering VHF channels 
2 through 13. (UHF reception can be 
added to this receiver through the use 
of UHF turret strips, or an optional 
UHF tuner can be installed.) The RF 
signal is first amplifiea by a con- 
ventional pentode RF stage and is 
converted to the intermediate fre- 
quency by the pentode andtriode sec- 
tions of a 6AT8. These sections 
operate as the mixer and oscillator 
respectively. AGC voltage is applied 
to the grid of the RF tube. 

Fig. 1. Muntz 
Cabinet. 

Chassis 47A4 Mounted 

Video IF. 

BY WILLIAM E. BURKE 

and JAMES M. FOY 

A circuit of this type has the 
advantage that a tube change, with its 
accompanying capacity change, can- 
not alter the IF alignment because the 
small change in tube capacity is 
masked by the relatively large capa- 
city of the trimmers. 

Two 6AU6 tubes provide ampli- 
fication inthe first two IF stages, and 
the pentode section of a 6AM8 is used 
in the third IF stage. AGC voltage is 
applied to the control grids of the 
first two IF stages, and it is derived 
from the output of the video detector. 
The video detector and output stages 
use conventional circuitry, and the 

in functions are provided by the diode 
section of a 6AM8 and the pentode 
section of a 6AU8 respectively. 

The IF signal from the tuner is 
coupled to the grid of the first IF 
stage through a pi -network composed 
of coil L6 and capacitors C101 and 
C17. This network can be seen in the 
schematic of Fig. 2. The coil L6 and 
the plate coils of the three IF stages 
are tubular, impregnated with plastic, 
and have fixed inductance values. The 
necessary adjustments for the correct 
IF response are made by means of 
small, variable, ceramic trimmers. 
The coils and trimmer capacitors are 
identified in the photograph of the IF 
section in Fig. 3. 

Sound. 

The 4.5 -mc sound IF signal is 
derived from the video output stage 
and is amplified by the pentode section 
of a 6U8 before being applied to the 
6BN6 gated -beam detector. Since the 
detector provides amplification of the 
audio signal, that signal is fed from 
the detector through the volume con- 
trol to the 25 L6GT output tube. Filter - 
ing of the B+ voltage is supplied by a 
part of the primary of the audio output 
transformer. 

* * Please turn to page 79 * * 
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1ST VIDEO IF 

v3 6AU6 
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2ND VIDEO IF 3RD VIDEO IF 

v4 6AU6 5 ® MMF 0A6AM8 

AGC e+ 
40V 

e+ 
140V 

VIDEO DET 

vs 6AM8 
TO 
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Fig. 2. Schematic Diagram of Video IF Strip in Muntz Chassis 47A4. 
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Editorially featured by HOWARD SAMS Photofact Reporter*- 

Feature "invisible" conversion for over 

TV sets with Standard Coil tuners in 
use today. 

Buy the set owners' goodwill and loyalty by selling them 
"invisible" conversion with Standard Coil UHF strips in 

their Standard Coil tuner. 

Strip conversion is "designed in" conversion developed 
by the same engineers who designed the tuners used in 

the sets. And-no extra box, no extra wires, no extra 
tuning knobs-and the absolute minimum of interference. 

And Standard Coil "invisible" conversion is simple to install 
and easy to align. Capitalize on the steady demand for UHF 

conversion. This is all that's needed for each channel converted 
(actual size). 

*Vol. 3, No. 2-page 35 and following 

gia/HACIAL-COIL PRODUCTS CO., INC. 
CHICAGO LOS ANGELES BANGOR, MICH. NO. DIGHTON,MASS. 

Export Agent: Rocke International Corporation, i3 E. 40th Street, New York City 
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The alignment of a small radio 
is much simpler than that of a TV 
receiver. The latter involves video 
IF alignment (often accompanied by 
many trap adjustments), sound IF and 
sound detector alignment, and in some 
cases adjustment of the oscillator 
and RF stages. The radio alignment 
quite often consists of only three or 
four steps. With this great difference 
in the two alignments, it is probably 
a temptation for the service technician 
to view the radio alignment as some- 
thing of much less importance - 
perhaps as something to be hurried 
over with the idea that almost any 
sort of alignment will do. The truth 
of the matter is that an excellent 
radio alignment takes very little or 
no more time than an indifferent one, 
and the improvement effected in 
some cases is quite easily noted by 
the owner when the receiver is 
returned. 

If a technician has a receiver 
onthe shop benchfor a routine repair 
such as replacement of a filter ca- 
pacitor or of an open or shorted by- 
pass capacitor, it takes only a little 
more time for a quick check of the 
alignment; and he may feel justified 
in completing the alignment and 
charging for the added service if he 
sees that considerable improvement 
can be made. The very process of 

checking the alignment puts him 
partially through the alignment pro- 
cedure so that not much extra time 
is involved. Quite often there will be 
sets which do not receive stations 
falling near the extremes of the broad- 
cast band or which do so only at 
greatly reduced volume compared to 
the rest of the band. Another common 
occurrence is to find that a set will 
tune just to the edge of a station fre- 
quency that is at one extreme of the 
band, and the hiss and distortion 
which are characteristic of a mistuned 
superheterodyne receiver will result. 

The symptoms or shortcomings 
just mentioned must be considered to 
be the result of poor tracking or 
misalignment, inasmuch as all stand- 
ard AM receivers of recent design 
provide ample coverage of the broad- 
cast band. Poor tracking and mis- 
alignment may be the result of gradual 
changes in component values over a 
period of time; they may come about 
because of vibration or rough handling 
during shipment; or they may even 
be the result of amateur " slug twist- 
ing." (A slug twister is the next step 
beyond a " knob twirler.") 

A step-by-step alignment of a 
radio may range from something that 
is extremely simple in the case of 
small 4- or 5 -tube AC -DC sets to a 
more complicated alignment 'for 
larger sets, for sets having several 
tuning ranges, and for sets having an 
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A DISCUSSION OF TRACKING, 

ALIGNMENT POINTS, IMAGE 

FREQUENCIES, AND 

OTHER FACTORS 

BY PAUL C. SMITH 

FM band. Alignment of auto radios 
also tends to be a little more elabo- 
rate than that of the simpler table - 
model radios. A typical alignment 
procedure for a small radio is outlined 
in Chart I. Step 1 consists of peaking 

the IF transformers for maximum 
response at the intermediate fre- 
quency. Step 2 calls for setting the 
tuning range at the high -frequency end 
of the band by means of the oscillator 
trimmer. Step 3 is a tracking opera- 
tionto adjust for greatest response at 
a tracking point (1400 kc inthis case). 
For this last operation, the antenna 
circuit is tuned by means of a trimmer 
on the antenna section of the tuning 
capacitor. The alignment procedure 
of Chart I is about as simple as any 
the technician is likely to encounter. 
Occasionally, a receiver which uses 
only one IF transformer is found; 
and in that case, fewer adjustments 
would be necessary. Normally, how- 
ever, the set employs two or more 
IF transformers. Sometimes, an RF 
stage is added ahead of the converter, 
thus increasing the sensitivity and 
selectivity of the set. 

Superheterodyne Theory 

A brief review of the principles 
of operation of superheterodyne re- 
ceivers may lead to a better under- 
standing of some of the points to be 
made inthe paragraphs which follow. 
The modulated carrier signal from 
the radio station is intercepted by the 
antenna system of the receiver; then 
this RF signal is applied to an RF 
stage for amplification, or it is passed 
directly to the converter stage of the 
receiver. A tuned circuit betweenthe 
antenna and the converter stage pro- 
vides for a certain amount of attenu- 
ation to all signals except the desired 
one. The RF signal is combined or 
heterodyned in the converter stage 
with an oscillator signal, and the re- 
sult is a combination signal made up 
of each original signal plus the sum 
and difference frequencies. 

Consider a case in which the 
RF or antenna circuits are tuned to 
accept a signal at 1000 kc and in 
which the oscillator is operating at 
1455 kc. Frequencies of 1000 kc, 
1455 kc, 2455 kc, and 455 kc will be 
present in the output of the converter. 
The IF stages are tuned to accept and 
pass only one of these signals and to 
reject the others. The accepted sig- 
nal, which is 455 kc in this case, con- 
tains all the audio information im- 
pressed upon the RF carrier at the 
broadcasting station; but the carrier 
h as been effectively changed from 
1000 kc to 455 kc. 

This system has several advan- 
tages not found in tuned radio fre- 
quency (TRF) receivers. The IF 
stages do not need to be designed for 
amplification at frequencies of he r 
than the intermediate frequency, and 
this permits simpler design and 
greater amplification. Because the 
IF signal is lower than the RF signal, 
the selectivity is improved and there 
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MODEL 88: complete with detachable AC line cord, internal 
ohmmeter battery, 3 -way coaxial VTVM probe and detailed 
operating manual. Over-all case dimensions 5 3/8 x 7 x 31/e ". 

Net Price $69.75 

ACCESSORIES FOR THE MODEL 88 
RF -10A High Frequency vacuum tube probe 
TV -8 60 Kilovolt safety probe 
ST -1 Snap -on foldaway tilt -stand .. 

$14.40 net 
14.75 net 

1.00 net 

WILL COLOR TELEVISION MAKE 
PRESENT TEST EQUIPMENT OBSOLETE? 

THE ANSWER IS NO! There is nothing in Color TV that will 
nullify good present-day monochrome equipment or render it 
obsolete. It will create even more uses for the PRECISION 
instruments you have always owned.Color servicing will merely 
require one or two special-purpose instruments ... which you can 
rely on PRECISION to produce at the proper time ... when 
field requirements are clearly defined. 

As for V.T.V.M.'s -a volt is a volt, an ohm is an ohm and 
a mil is a mil ... whether it is being measured in color 
TV, monochrome or plain ordinary radio! 

INN 

MODEL 

88 

The Model 88 is a compact, wide range VTVM-Ohmmeter, for 
modern electronic circuit checking in the laboratory, on the 
production line and for general service -maintenance. 

Its many advanced features include specially engineered Peak - 
to -Peak voltage ranges which afford a new high in P -P reading 
accuracy of pulsed wave -forms encountered in Color or Mono- 
chrome TV and similar applications. 

THE MODEL 88 PROVIDES 
7 DISTINCTLY SEPARATE FUNCTIONS 

40 SELECTED, WIDE -SPREAD RANGES 

TRUE -ZERO -CENTER DC VOLTAGE RANGES. Eliminates need for test 
lead reversal or polarity switching: Constant 26% Megohms input 
resistance. 0 1.2 =-6 

_ 

12 =60 ±300 ±1200 volts. 

5 ELECTRONIC OHMMETER RANGES. Covers wide range of resistance 
values encountered in modern electronic circuits, AM -FM -TV: 
0-1000-10,000 ohms. 0-1-100-1000 Megohms. 

6 (-) MINUS DC VOLTAGE RANGES: (Left -Hand -Zero) constant 13'3 
Megs. input resistance. 0-1.2-6-12-60-300-1200 volts. 

6 1+) PLUS DC VOLTAGE RANGES: (Left -Hand -Zero) constant 131/, 
Megs. input resistance. 0-1.2-6-12-60-300-1200 volts. 

6 HIGH IMPEDANCE RMS AC VOLTAGE RANGES: 
0-1.2-6-12-60-300-1200 volts. 
Input Characteristics: Up to 60V Range: - 3 Megohms, 90 mmfd. 

300v Range: - 1 Megohm, 70 mmfd. 
1200V Range. - 4 Megohms, 67 mmfd. 

6 HIGH IMPEDANCE PEAK -TO -PEAK AC VOLTAGE RANGES: 
Engineered for more accurate measurement of symmetrical and 
pulsed voltages: 0-3.2-16-32-160-800-3200 volts. 
Input Characteristics: Up to 160V Range: - 6 Megohms, 90 mmfd. 

800V Range: - 1 Megohm, 70 mmfd. 
3200V Range: -4 Megohms, 67 mmfd. 

5 SPECIAL HIGH FREQUENCY PROBE RANGES: Extends AC RMS read- 
ing facility to 300 Mc. with minimized circuit loading: 

0-1.2-6-12-60-300 volts RMS. (Requires optional PRECISION 
RF -10A HF Probe). Probe input capacity: - approximately 5 mmfd. 

ONE UNIVERSAL, COAXIAL AC -DC VTVM PROBE serves all functions 
other than high frequency probe ranges. 

PEAK -TO -PEAK "RE -SET" PUSH-BUTTON for rapid "zero" return of 
special, eiec:ron:ca4y damped test circuit. 

LARGE 51/4 RUGGED PACE METER: 200 microamperes sensitivity, ±2 % 
accuracy. Manufactured ,n PRECISION'S own modern meter plant. 

1% MULTIPLIERS and SHUNTS: wire -wound and deposited -film types. 

CUSTOM -MOLDED PHENOLIC CASE and PANEL: Compact, efficient, 
laboratory instrument styling. 

PRF(LSIO !Apparatus Company, Inc. 
70-31 84th STREET, GLENDALE 27, L. I., N. Y. 

Export Division, 458 Broadway, New York 13, U.S.A. Cables: Morhanex 
Canada: Atlas Radio Corp.. Ltd., 560 King Street W., Toronto 28 



CHART I 

1. 

2. 

3. 

AN EXAMPLE OF ALIGNMENT INSTRUCTIONS FOR A SMALL AM RADIO 

Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an 

output reading. Use an insulated alignment screwdriver for adjusting. 
Loop should be maintained in same relative position to chassis as when receiver is in cabinet. 
To set pointer, turn tuning capacitor fully closed and set pointer parallel with base of dial. 

DUMMY 
ANTENNA 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

RADIO 
DIAL 

SETTING 

OUTPUT 
METER 

ADJUST REMARKS 

. 05MFD High side to pin 7 

(grid) of 12BE6 (V1). 
Low side to B-. 

455KC 
(400%Mod) 

Tuning gang 
fully open 

Across voice 
coil 

Al, A2, 
A3,A4 

Adjust for maximum output. If 
isolation transformer is not used, 
reduce dummy antenna to .00IMFD 
to reduce hum modulation. 

" 1640KC A5 " 

Loop 1400KC Tune to 1400KC 
signal 

" A6 Fashion loop of several turns of wire 
and radiate signal into loop of re- 
ceiver. Adjust for maximum output. 

is less danger of feedback trouble 
between stages. 

The amplified IF s i g n a l is 
applied to a conventional detector cir- 
cuit for detection of the audio modula- 
tion. This is often called the second 
detector, since the action of the 
converter stage involves a detection 
process; therefore, the converter 
stage can be considered as the first 
detector. After any necessary ampli- 
fication, the audio signal is applied to 
the. speaker system of the receiver. 

Tracking Principles 

The IF stages are permanently 
tuned to the intermediate frequency 
during alignment, and the intermediate 
frequency should not be changed while 
the set is being operated; therefore, 
in order to make sure that this inter- 
mediate frequency will be obtained at 
the output of the converter stage when- 
ever a signal is being received, the 
design of the receiver is such that the 
frequency of the oscillator can be 
maintained at a constant difference 
from the RF signal being tuned. The 
difference was 455 kc in the example 
described previously. To establish 
the 455-kc difference, the oscillator 

elearei_Teea_weeNDÜCTÁÑCE 
Ao uSTMENT 

s 
e 

s 

s 
' 

e 

Fig. 1. Loop Antenna with Turns Moved in 

Order to Change Its Inductance. 

and RF circuits are both tuned by 
separate sections of a ganged tuning 
capacitor. Both sections cannot have 
the same tuning effect, however. 
While the RF section is tuned from 
535 to 1620 kc, the frequency of the 
oscillator section must vary from 990 
to 2075 kc in order to maintain the 
intermediate frequency constantly at 
455 kc. 

The formula for the resonant 
frequency of a tuned circuit is: 

1 

f 
27fLC 

(1) 

where 

L = inductance in henrys, 

C = capacitance in farads, 

f =frequency in cycles per second. 

By squaring both sides of equation 1, 
we obtain: 

f2 - 

where 

1 

477'2 LC 

L, C, and f are the only variables. If 
we double L or C, then f2 will be 
halved. With a given value of induct- 
ance L, it is possible to calculate the 
capacitance range which we must have 
in order to tune through a given fre- 
quency range. For example, with the 
frequencies chosen in the preceding 
paragraph, the RF range from 1620 to 
535 kc represents a frequency ratio 
of 3.03 to 1. To tune this range, ca- 
pacitance C must vary through this 
ratio squared,which is about 9.2 to 1. 
In other words, the maximum capacity 
of C must be 9.2 times its minimum 
capacity. At the same time, the oscil- 
lator varies according to a frequency 

ratio of 2.1 to 1, requiring a capacity 
ratio of 4.4 to 1. 

Obviously, we cannot tune 
through capacity ratios of 9.2 to 1 and 
4.4 to 1 by rotating the common 
tuning shaft unless the operation of 
one of the sections in the dual capaci- 
tor is modified. Some early radio 
receivers utilized a padder capacitor 
in series with the oscillator section, 
andthis altered the tuning ratio in the 
proper manner. Theoretically, per- 
fect tracking was obtained at two or 
three points of the range, and the track- 
ing at other points was close enough 
to be satisfactory. 

More recent models use what is 
termed a " cut rotor" in the oscil- 
lator section. This method accom- 
plishes the same results and also 
saves materials, since no padder is 
needed and since the oscillator section 
of the capacitor is reduced in size. 
With proper design, this arrangement 
should track very closely across the 
entire tuning range. As a result of 
the advantages just mentioned, cut - 
rotor tuning is used almost exclusively 
in present-day superheterodynes. 

Several circuit components may 
be made variable to permit the ser- 
vice technician to make necessary 
tracking adjustments. These include 
the small trimmer capacitors usually 
mounted on the ends of the stator 
plates of each section of the tuning 
gang; and in some cases, they include 
slug -tuned coils to obtain variable 
inductance. 

Fig. 1 illustrates one type of 

loop antenna with a few turns which 
have been moved out of line at the 
factory for tracking purposes. Thus, 
the inductance of the loop as a whole 
has been lowered. 

* * Please turn to page 82 * * 
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SPECIALS OF THE MONTH 

v'NfkAL 
RADIO CHEMICAL LABORATORY 

rrrrrn'r i 

G -C RADIO -TELEVISION CHEMICAL LAB 
Save time and money, with this complete lab of 20 2 oz. G -C 
chemicals. Do all repairs to speakers, coils, dials, etc. Free metal 
rack included. 
NO. 997 NET $7.65 

G -C SCRATCH REMOVER 
Dark shade covers hairline 
scratches, renews appearance 
of TV set, furniture. 
NO.92-2 2 -oz. bottle NET $0.30 

G -C WOOD CABINET GLUE 
Repair TV and radio cabinets, 
furniture, etc. Fasten grill 
cloth, labels. 
NO. 39-2 2 -oz. bottle NET $0.39 

G -C MIKE CONNECTOR 
Single contact male type, 
completely shielded. Brass, 
bright chrome plated. 
NO. 1940 NET $0.30 

G -C FAHNESTOCK CLIPS 
Spring brass, O% long x 5/6" 
wide. No. 6 mtg. hole. Box 
of 144. Medium Size. 
NO. 6302-G NET S2.46 

G -C PIN STRAIGHTENER 
Straightens both miniature 
and jumbo -miniature tubes 
of both 7- and 9 -pin types. 
NO. 8655 NET $1.50 

G -C DELUXE FELT- KOAT KIT 
Complete flock finishing kit 
for applying to turntables, 
grilles, cabinets, etc. 
NO. 180-0 NET 52.25 

GENERAL 

YOF,,sEe. 

G -C ROOF-SEEL COMPOUND 
Seal holes in roofs on roof -top 
antenna installations. Stop 
call-backs. 
NO. 18-16 Pint can NET $0.60 

G -C DIAL CORD DRESSING 
Prevents dial cord slipping. 
Simply rub dressing stock on 
cord. Long lasting. 
NO. 1212 NET $0.15 

CEMENT 

G -C PHONO PLUG 
Phono connector for RCA, 
Philco, Zenith and others. Use 
also for auto radio. 
NO. 1142 NET $0.06 

G -C BANANA JACK 
Standard jack, insulated 7/16" 
head. Mounts in 5/6" hole. 
N0. 7741 Color Red NET $0.132 
NO.1142 Color Black NET 50.132 

G -C LIGHTNING ARRESTOR 
Underwriters' approved, for 
all types of UHF -VHF lead-in 
lines. Easy to use. 
NO. 8642 NET 50.15 

IJ 

G -C LENS -TUBE CLEANER 
Specially prepared to remove 
finger marks and spots on 
picture tube and lens. 
ND, 216-2 2 -oz. bottle NET $0.36 

G -C DE -OX -ID 
Cleans and prevents oxidation 
on all sensitive circuit con- 
tacts, switches, etc. 
NO.19-2 2-oz.bottle NET $0.96 

G -C RADIO KNOB KIT G -C KNOB SPRING KIT 
Kit contains 35 assorted wal- Kit of 100 knob springs in 12 
nut and ivory replacement different styles. Tempered 
knobs. Includes springs. spring steel. 
ND.1140 NET $2.82 NO. 1051 NET $1.17 

Male 904 7CieQe 

RADIO-TV 
SERVICE AIDS 

.. , at Zlotivc paide 

,44004> 

G -C STD. TERMINAL STRIPS 
Bakelite insulation IIA6" thick, 
3" spacing. Five lugs, others 
1to12. 
NO. 1185 NET $0.012 

v 

G -C INSULATION AND 
DIPPING VARNISH 

Treat field coils, chokes, noisy 
or buzzing transformers. 
NO. 56-2 2 -oz. bottle NET $0.39 

G -C TURNTABLE SPRING KIT 
Kit of 50 assorted turntable 
springs for replacement on 
RCA, Philco, Zenith, etc. 
NO. 6418 NET 51.65 

G -C RADIO-TV SPAGHETTI 
Best grade varnished tubing 
in 20 -ft. lengths. Fit No. 12 - 
No. 18 wire. Five colors. 
NO. 499 NET $1.11 

G -C POCKET WIRE STRIPPER G -C STATIC SPRING G -C AUTO RADIO TUNER 
Popular wire stripper is also Eliminates auto front wheel Handy tuner tool for adjust - 

scraper, cutter, screwdriver static noise. Riveted metal ing auto radio when chassis 
and wire winder. points for firm contact. and cables are removed. 
N0. 157 NET $0.30 NO. 1058 NET $0.01 NO. 8285 NET $0.21 

G -C TV ALIGNMENT KIT G -C HANDLE INSULATORS 
Handy versatile alignment Envelope of assorted sizes to 
tool kit in plastic holder. insulate handles on pliers, 
Four basic tools. cutters, etc. Neat appearing. 
NO. 8457 NET $1.17 NO. 8118-E NET $0.21 

G -C 300 -OHM CONNECTOR 
Screw -type connector to splice 
300 -ohm twin line. Retains 
wire characteristics. 
NO.0095-E Env. of 2 NET $0.21 

G -C H. D. POWER SWITCH 
D.P.S.T. toggle switch. Rated 
12 amp. at 125 volts. For 
motors. appliances, etc. 
NO. 1350 NET 51.32 

G -C 6 -PIECE "SLIP-ON" SET 
Friction handle holds 5 plated 
hex sockets. Sizes: I i", 5/6", 

%", 7/16"- 
NO.115 NET 51.35 

ASK y UR JOBBER 
rEico 

FOR THE I. I GGMCDAI CEMENT 
G -C 

G -C "KLEFR LENS" I G -C 3 -WAY TV LINE KLIP I G -C UNIV. UHF -VHF I "MITT -V" ADJUSTABLE 
LENS CLEANER NO. 9015 NET $0.12 LIGHTNING ARRESTOR UHF -VHF ANTENNA 

NO. 9081 NET $0.15 INO. 8642 NET 50.75 NO. A-9098 NET $2.25 -------- 903 Taylor Avenue Rockford, Illinois 

G -C INSPECTION LIGHT 
Service light where you want 
it. Ideal for production in- 
spection. 110 v. AC -DC. 
NO. 705 NET 51.35 

Send postcard for your 
illustrated G -C Catalog. 

19301955 

2,5ed 
GENERAL 

ANUFACTURING COMPANY 

MFG. CO. 



A 50 -Watt Power Amplifier 
Fairchild Model 260 

The large number of amplifiers 
now available permits a prospective 
user to select one that will prove to 
be suitable for most any application. 
Although they are made in many 
shapes and sizes and most of them 
possess some special features, pro- 
bably no amplifier is ever chosen 
without s o m e consideration being 
given to whether or not its power 
capabilities will be adequate. 

It is understood that the ampli- 
fier must develop enough power to 
drive the loudspeaker to reproduce 
the signal (music in most cases) pro- 
perly. Just how varied and critical 
the power demands can be and how 
much power the amplifier must 
a c tu a 11 y handle at times might 
surprise some users. 

We discussed power require- 
ments briefly in the article " A Small 
High Quality Amplifier" in the July - 
August 1953 issue of the PF INDEX. 
We mentioned how well the small 

T1 

OUTPUT 
TRANSFORMER 

6ABI 

4 -watt (maximum) amplifier, which 
was the subject of the article, per- 
formed under conditions found in the 
average home. 

It is true that a small low - 
powered amplifier can provide very 
satisfactory results. T he pleasing 
music that can be obtained from one 
of the many small high quality record 
players now available illustrates this 
fact. If the listening is done at low 
or very moderate levels, and if re- 
production is good otherwise, the 
fact that extreme power output is not 
available does not detract from the 
pleasure of the average listener. 

The subject of power capabili- 
ties of power amplifiers was brought 
to our attention at this time by some 
tests we have been making on the 
Fairchild Model 260 power amplifier. 
The Model 260 shown in Figs. 1, 2, 
and 3 is a 50 -watt amplifier. Tests 

T2 

POWER 

"TRANSFORMER 

V5 

V4 5V4G 
1614 

v6 
5V4G 

FUSE 

ON-OFF 
SWITCH 

TEST 

JACK 

were made with instruments to check 
specific ratings, and many listening 
tests were also made in an effort to 
form an opinion on the value and de- 
sirabilityof an amplifier with a power 
rating of 50 watts. These tests and 
experiments proved to be very inter- 
esting from several angles. 

Before examining the circuit 
and features of the Model 260, we will 
continue the discussion about the 
amount of power which is required to 
reproduce music satisfactorily. 

Most audio enthusiasts would 
probably voice t h e opinion at this 
point that there is no reason for having 
a 50 -watt amplifier in a home. It is 
true that a sustained level of 50 watts 
will never be used when operating the 
typical home music system, but it is 
surprising how often peaks in the 
sound being reproduced can call for 
outputs approaching that amount. 

' '... 
' 

OUTPUT 
TERMINALS 

BIAS 

CONTROL 

BALANCE 

CONTROL 

INPUT 
JACK 

GAIN 
CONTROL 

Fig. 1. Front View of Fairchild Model 260 Power Amplifier. Fig. 2. Rear View of Fairchild Model 260. 
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SIDNEY C. SILVER, Managing Editor, 

TECHNICIAN, CALDWELL-CLEMENTS, INC. 

says, "No service man will quarrel with the statement 
that properly designed, accurate test equipment is 

A must in the TV-Radio 
Repair Shop." 

"An instrument of good quality can, when properly used, greatly speed 
up service work and boost service revenue. A unit with significant design 
faults, on the other hand, particularly faults (or limitations) poorly 
comprehended by the user can make a difficult service job out of a 

relatively simple one, and cause appreciable losses of time and money." 

Reprints of Mr. Silver's complete article on test equipment are available 
at no cost from your parts jobber or Triplett Electrical Instrument 
Company, Bluffton, Ohio. 
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MODEL 3413A 

Don't let your profit suffer 
from obsolete equipment! 

If you test 3 tubes a day 
Triplett Model 3413A will 

Pay for itself in one year 
at the customary checking charge of 10 cents a tube 
you will write off the cost of only $79.50 in actually 
less than a year. And you will have 

Faster, 
more accurate testing-Featuring: 

IMPROVED LEVER SWITCHING for complete control of 
each tube element. Gets at each tube pin to make an 
open and short check, exclusive with Triplett in this 
price range. 

GREATER METER SENSITIVITY for the new type tubes 
with low cathode current. 
TV PICTURE TUBE TESTS by means of the new BV 
adapter, without removing the tube from the receiver. 
ILLUMINATED SPEED -ROLL CHART with test settings for 
over 700 tubes at the flick of a finger. 
SPECIAL CIRCUIT FEATURE accurately compensates to 
provide correct voltage on each tube test. 
SHORT TEST for each element by a simple flip of the 
switch. 
BIG 6 -INCH METER, direct reading "BAD -?-GOOD" dial. 
TESTS NEW series filament tubes. 

TRIPLETT ELECTRICAL INSTRUMENT CO., Bluffton, Ohio 



When mentioning audio enthu- 
siasts, we should not overlook the 
group that prefers high-powered amp- 
lifiers (and probably high-powered 
cars); because they derive a great 
deal of satisfaction from knowing that 
they possess an outfit which can cope 
with any situation they are likely to 
encounter. In homes where music is 
used for background and consequently 
is not played at a high level, low power 
output is sufficient in most cases, 
This was particularly true not so long 
ago when radio broadcasts and re- 
cordings were subjected to much com- 
pressing. This caused the level to 
remain fairly constant with very little 
difference in volume between the 
softest and loudest passages of re- 
produced music. 

Very little if any compression 
is used during most present-day FM 
broadcasts and during a recording 
process, since both processes now 
feature wide dynamic range. This 
wide range in signal level can be seen 
when an oscilloscope is connected 
across the output (speaker) terminals 
of the amplifier while a record is 
being played. It is not at all unusual 
to observe peaks 20 times the level 
which would be considered normal for 
the music being played. 

An odd thing about the peaks is 
that the highest ones occur so often 

Fig. 3. Bottom View of Fairchild Model 260. 

in passages in the music that do not 
sound so loud as other portions which 
the listener would judge to be the 
loudest. Such things fool the listener 
and can account for some baffling 
effects. Considerable power is re- 
quired to reproduce the peaks pro- 
perly and effectively. 

To increase the output 3 db, the 
power must be doubled. For example, 
if the listening is being done at a level 
using one watt of power and the level 
is increased 3 db, the power output 
will have to be raised to 2 watts. In- 
creasing the output 12 db above the 
original one -watt level would require 
16 watts. A 15 -db level would require 
32 watts, and an 18 -db level would 
call for 64 watts. 

The increase from 15 db to 18 
db might even pass unnoticed because 

the sound level is already so high that 
the ear may not notice the difference. 
To increase the power output from 32 
to 64 watts is really asking a lot from 
the equipment, thus it can be seen 
that power requirements pile up. 

Of course, the value of a high- 
powered amplifier is unquestioned 
when sound is being reproduced in 
auditoriums, theaters, or for PA work. 
Driving a large speaker system for 
high quality reproduction of music 
for a large audience does require 
power, particularly for handling the 
peaks, and calls for a large margin of 
reserve. 

Another application which re- 
quires power in excess of that 
furnished by the usual 20- or 25 -watt 
amplifier is the cutting of disc re- 
cordings. Plenty of power is needed. 
to drive a cutting head. This is es- 
pecially true when cutting micro- 
groove recordings because of t h e 
pre -emphasis employed. 

To return to the tests made on 
the Model 260, it was found that when 
some recent recordings of very high 
quality were played the reproduction 
of all high-level passages and sudden 
heavy chords was very clean and un- 

* * Please turn to page 64 * * 
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150 field tests have proved to 
WARD jobbers: 
* Good VHF picture at as far as 200 

miles on several channels 

* Excellent results at 100 miles 

* Good results in areas where no other 
antenna was able to bring in a picture 

* More compact -25%-75% less stack- 
ing distance 

* Channel 2-13 response as much as 
40% better than any comparable an- 
tenna 

* Unique superior snap -lock bracket 

* Original WARD design all aluminum 
supplemented spring pressure bracket 
-eliminates possibility of intermit- 
tent contact 

TRY ONE-you'll find why the Invader 
is superseding all fringe and super - 
fringe antennas. 

WARD Model TVS 356 2 bay and stack- 
ing harness $39.95 list 

WARD Model TVS 357 4 bay stacking 
kit (feed harness only) $3.95 

sweeps all other fringe and super -fringe antennas before it 
\\ 

*an original WARD design 

.. 
flat type Uni -plane 
Yagi for fringe 
area VHF and 
primary signal 
area UHF. 

*Documental testimonials in our files 

PJJ ARD PRODUCTS CORP., Cleveland 15, Ohio 
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CALL BOX. When Clancy goes 
to a call box in Baltimore for his 
hourly check-in with police head- 
quarters, he hears the latest informa- 
tion on robberies, stolen cars, and 
fugitives wanted. It' s all done with 
Magnecord tape recorders at head- 
quarters. The dispatcher acknow- 
ledges Clancy' s call, then switches 
him over to a recorder that' s con- 
tinuously repeating the latest police 
news. 

When new information comes in, 
it is recorded on a second machine and 
then added to the tape currently in use. 
After a message has been on the tape 
for about an hour so that it has been 
heard by every officer on duty, it is 
erased. Use of two machines eli- 
minates any silent periods while add- 
ing or removing messages. 

By eliminating time-consuming 
human repetition of this vital informa - 
tion, the electronic system has per- 
mitted cutting the police switchboard 
staff in half. The equipment has thus 
paid for itself in a matter of weeks and 
has already saved the department over 
$ 50,000. 

For tape -recorder salesmen, 
this is a dream setup - assuming 
they can coax the headquarters' staff 
to go pound the beats again so the 
saving can be realized. 

FIRE DETECTION. In place of 
the forest ranger high up on those 
Steel towers that dominate mountain- 
tops in forest country, Raytheon pro- 
poses a rotating TV camera feeding 
a microwave relay transmitter aimed 
at a distant central location where a 
ranger can sit in comfort in front of 
a battery of monitor receivers yet 
see the first sign of smoke or fire 
just as quickly as if actually up in a 
tower. 

dollar and Sense 
Servicing 

r 

by >km e_i/levikea 
Editor -in -Chief, McGraw-Hill Radio Servicing Library 

TV ANTIQUES. Only 1.5 per 
cent of the TV sets now in use were 
made before July 1948, according to 
a nationwide spot-check survey by 
American Research Bureau Inc. This 
amounts to about 400,000 sets; there- 
fore, you can just about let your tube 
stock run out on those special early 
TV tubes which had dropped out of 
use by mid- ' 48. 

PICTUROLA. In the place where 
the speaker ought to be in one new 
phonograph, you see a brightly colored 
kaleidoscopic pattern that changes 
formations in time to music. It' s 
called the Picturola, was built to order 
for Liberty Music Shop in New York 
City, sells for $59.95 in consolette 
cabinet with 3 -speed player, and is 
intended chiefly as a musical novelty 
for children. 

A small projection lamp and lens 
throw a beam of light through a tiny 
kaleidoscope onto a frosted plastic 
screen. A small PM -speaker move - 
ment without cone is mounted alongside 
the kaleidoscope and connected in 
parallel with the voice c o i l of the 
regular speaker. A metal strip links 
the dust cap of this extra voice coil to 
the inch -cube kaleidoscope; con- 
sequently, the cube gets gently shaken 
on loud passages to produce a change 
of pattern. On soft steady music, the 
pattern quivers much like the needle 
of an output meter without changing 
color or shape. 

The same idea can be used in 
other ways, such as for giving action 
to a grass -skirted cardboard hula 
dancer atop a radio (a sure traffic 
stopper for your shop window if you 
perch her atop a table radio to which 
she's connected), for jiggling the arms 
or legs of other cardboard figures, or 
for putting a wiggle into a furry toy 
mouse atop the radio. For the last, 
you might put up a price card: WALTZ- 
ING MICE, $9.95 each. 

GETTING ACQUAINTED. After 
each orchestral selection at a recent 
concert in huge Constitution Hall in 
Washington, the audience heard the 
same number played back on high- 
fidelity equipment by a magnetic tape 
recorder. Purpose was to acquaint 
music fans with high-fidelity and to 
acquaint high-fidelity fans with good 
music, according to promotion by the 
sponsoring sound -equipment manu- 
facturers and local radio station 
WGMS. To us, a still more important 
result would be acquainting high- 
fidelity fans with high fidelity; some 
get so familiar with screechy, impro- 
perly equalized hi-fi systems that 
live music sounds distorted to them. 

SWEET MUSIC. Former radio 
service technician Burton Minshall of 
London, Ontario now heads a million - 
dollar business be c au s e his wife 
wanted an organ in 1935 and he couldn' t 
afford such things on a $25 -a -week 
salary. Working in spare time for 
three years with around $40 worth of 
radio parts, he produced an electrónic 
organ that delighted Mrs. Minshall and 
brought demands for more. The second 
was sold to a funeral parlor for $400 
and the third to another funeral parlor 
for $625. From that point,the business 
built up to the extent that his two firms 
- Minshall Organ Ltd., of Canada and 
Minshall Organ, Inc., of Brattleboro 
Vt. - built some 2,500 organs priced 
from $ 995 to $ 3,000. 

Your own future may likewise 
lie in what you do in your spare time, 
evenings and weekends. As a sugges- 
tion, there' s still a demand and need 
for a really good radio type of metal 
detector - one that' s reliable, light in 
weight, has wide coverage and deep 
penetration (or an adjustment for 
attaining varying degrees of each), and 
can be waterproofed for working under 
water. Transistors maybe the answer. 

* * Please turn to page 49 * * 
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THE NEWEST STAR IN THE JFD RAINBOW ANTENNA GALAXY 
IL s out of this worlc! . . . A radical new departure in Q SUN From JFD, the fountainhead of Antonna development 
all-charmel black and white or color perfcrmance-featu-- 
ir>ig the JFD Hi-Plex folded dipole system-the greatest ON Ae sensitive in signal attraction as the Moon 

antenna advance sin the origin of the Inline Yagi. Eligies_As beautiful as Venus 

MODEL LIST eliiillelPf As quick to install as Mercury 

SXT 11 Single $25.50 Z SATURN As spectacular as Saturn 

SXT 11 S * Stacked $52.50 - JUPITER A s outstanding as Jupiter 

*Con-plete with Hi -Gain Stacking Transformers ttatte,ids powerful as Ma -s 

Look to JFD frr Engineering Leacersh p! -:e33.2.- ' _ 



NOW -2 GREAT JFD HELIX RAINBOW ARRAYS TO 
1. Jet -Helix featuring the new JFD Flat Plane Helical -Conical Concept. 
2. Star -Helix featuring -he new JFD Inline Helical -Yogi Concept. 

TO14TNit.RnW"S Cftll r1 41, rlYlll 

A giant in black and white per3'ormani e Flat 
microwave type helical section composl'd of individual 
non-linear additive collectors, each tuned separately for 
highest gain and sharpest directivity on one high hand 
channel. 

Revolutionary new Hi-Plex folded dipole design I ran - 
forms low band collector into 3 half wave length an- 
tennas that develop highest in -phase current on high 
band. Result: sustained high signal magnitude on all 
low and high band channels - plus sharp forward uni- 
directional response. 

A giant in color performance! Possesses consistently 
flat gain across the spectrum, uniformly high signal to 
noise ratio, narrow beam width, and close 300 ohm im- 
pedance match essential for fidelity color reception. 

Special matching Booster Transformer permits close 
stacking for maximum high band response and electrical 
wide stacking for optimum low band response. 

Inline designed for physically streamlined appear- 
ance. Maximum eye -appeal. Minimum wind resistance. 

Completely preassembled. Just flip elements into 
place. New "Hi -Tension" aluminum brackets lock ele- 
ments permanently in place. No tools. No screws. 

Built for permanence - constructed of matchless 
aluminum by ALCOA. 

300 ohm impedance for 100% signal transfer. 

COMPARE THE PERFORMANCE OF THE STAR HELIX WITH ANY VHF 

ANTENNA YOU ARE NOW USING! 

ANTENNA 
2 3 4 5 

CHANNELS 

10 11 12 13 6 7 8 9 

"BTARHELIX" 
5X71 16.25 4.75 S. 7.25 7. 14.5 14. 13.25 13.5 13.75; 13.75 14.5 

"STS R15X" 
8. 8.5 9. 10.5 10.5 17.5 17. 15.751 16. 16. 16. 17.5 

4S 
"DODO" 

FL 
L 

E 

ECTOR 
Type 

REF 
4.75 4 5 7 7 7 1 T 11 11.2 11 8 11 5 I1.1 12 1 12. 

"SUPER DODO' 
Screen Type 
REFLECTOR 

6 3 6 R R R ] 8 7 5 9.5 11.2 ] i 8 12 11.1 12.1 12 

Broad Band 
Yogi with 

Phasing Stabs 
4.3 5.7 4.5 7.1 9. 13. 14 17 3 14 13 14 IS 

- - 
- _ 

Inline Yogi 
with 

Phos ing Stubs 
5.2 5.5 6. 8. B. 11.5 9.5 10. 9 11 ßi11.5 lull Y' 

Inli .Yogi 
with 

Triple Dipole 
5.25 6.25 7. 7.5 7.75 10.5 10 25 8 75 9.5 10.25 11. 

1 

11.751 

Superlnine 
Yogi with 

Triple Dipole 
6.75 7 9.2 9 10. 11.5 12.2 12 8 13.5 13.1 14.6 15.5 

65.6% S/N Figure of Merit* ; 
°The S/N Figure of Merit sums up 
the major individual characteristics of 
an antenna in one concise value. Write 
for S/N Figure of Merit engineering 
folder No. 315 for complete details. 

Gain Represents That Over 1/2 

Wave Reference Folded Dipole 

Up to 18 db on High Band* 
*Tested in strict accordance with 

9i MANUFACTURING 

Up to 11 db on Low Bond° 
RETMA antenna measuring standards 

Highest Front -to -Back Ratio ever in Broad Band design 

r / -I ` 
( _ 

Currert Distribution 
(Channels 2.6) 

Chan. 

8 

9 
10 
11 
12 
13 

DB 

18. 
19. 
25. 
22. 
25. 
13. 

Rel. Volt. 

8:1 
9:1 

18:1 
12.5:1 

18:1 
4.5:1 

HE JFD HI-PLEX SYSTEM WORKS! 

ON LOW BAND 
Fuzed low band half wave folded dipole 
dey ops maximum in -phase current across its 
length on low band channels 2 to 6. Entire 
dipole length acts as effective capturing device 
because it operates totally on fundamental 
frequency unimpeded by additional radiating 
devices used in other broad band systems to 
raise high band gain. 

ON HIGH BAND 
,- When operating on high band frequencies, 

( I " 4-I 1 JFD Hi-Plex phasers transform each low -band 
collector extremity into separate high band 

ni,- dipoles. These electrically isolated elements 
function as independent collectors operating on 
their fundaments! frequency, each developing 

Current Distribution maximum in -phase current on channels 7 to 13. 
(Channels 7-13) Out -of -phase voltage of center section of folded 
Without Helix dipole is minimized and isolated from other 

high band dipoles by blocking action of two 
anterior high band phasing elements. 

Current Distribution 
resulting tram 

connection of Helix 
(channels 7-13) 

Horizontal Pattern 
(Relative Voltage) 

Channel 2-6 

CO., INC. Brooklyn 4, Now York 

ON BOTH LOW AND HIGH BANDS 
Special phasing harness feeds channel 7 to 13 
energy produced by flat plane helix into Hi-Plex 
collector in same phase and magnitude of other 
2 high band dipoles. Result in in -phase additive 
operation of 3 half -wave antennas balanced 
for increased high band 
gain and unlimited signal ü 

strength on low band chan- 
nels - Plus 300 ohm im- 
pedance to assure 100% 
energy transfer. 

riad% 

Today's Fastest In- 
stalling Broad Band 
Antenna! As Easy to 
Handle as Power 
Steering. The Slow- 
est Part Is Opening 
the carton! Remark- 
able new JFD Hi -Ten- 
sion Aluminum 
Bracket Design Cuts 
Installation Time 
250%. No tools or 
labor necessary. No 
screws or hardware 
to tighten. Just flip 
elements into place. 

INTERNATIONAL DIVISION 
15 Moore Street, New York 4, U. S. A. 



Color TV Training Series 

(Continued from page 9) 

half is a south pole. The alignment of the molecules in 
the ring can be seen in Fig. 9-34. 

Each of the magnetic rings in the color -purity de- 
vice may be rotated 360 degrees. In this manner, the 
unlike poles of each ring may be placed adjacent to each 
other so that no appreciable field exists in the space at 
the center of the rings. By rotating one magnet slightly, 
a weak magnetic field is produced. This field becomes 
increasingly stronger as one ring is rotated with respect 
to the other, and the field reaches maximum strength 
when the like poles of the two rings are adjacent to each 
other. 

The drawing in Fig. 9-35 shows the magnetic field 
produced in the space at the center of the purity device. 
This field is fairly uniform and exerts an equal force on 
all three beams. The force is at right angles to the 
direction of the magnetic field. 

By adjusting the strength and direction of the purity 
field, the beams can be caused to enter the deflection field 
at the proper points. Fig. 9-36 shows a beam entering 
at the proper point as well as at an improper point in the 
deflection field. Only the red beam is shown in order to 
simplify the drawing. When the beam enters the deflection 
plane at point A, it will pass through the shadow mask at 
the proper angle throughout the scanning process and 
will produce a pure red raster. 

If the beam enters the deflection plane at any other 
point, color impurity will result. Such a condition would 
occur if the red beam were to enter the deflection plane 
at point B in Fig. 9-36. Note that the dotted line from 
point B to the screen enters the shadow mask at a dif - 

ferent angle than the line from point A to the screen. 
This condition can be corrected by the use of the purity 
magnet. The field of the magnet can be aligned so that 
the beam will enter the deflection plane at point A. The 
red beam is shown to be so aligned in the drawing. 

The Deflection Yoke. 

As previously stated, the position of the deflection 
yoke is a factor in obtaining color purity. This is also 
illustrated in Fig. 9-36. Assume that the position of the 
yoke along the neck of the tube is such that the red beam 
is deflected at point C. The dotted line from point C to 
the screen indicates the angle at which the beam would 
pass through the shadow mask. Since this angle is incor - 
rect, color impurity would result. An improperly posi - 

Fig. 9-33. Magnetic Rings Used in the Color -Purity Device. 
(Sample Courtesy of RCA.) 

Fig. 9-34. Alignment of the Molecules in Either One of the Rings 
Used in the Purity Magnet. 

Fig. 9-35. The Field Produced by the Purity Magnet Exerts on 
Each Beam an Equal Force at Right Angles to the Direction of 
the Field. 

ELECTRON BEAM I C/ 
FROM RED GUN I 

IMPROPER 
PURITY FIELD I DEFLECTION PLANET 

\ 

N \ 

N 

N SCREEN 

PROPER 

DEFLECTION PLANE 

SHADOW MASK 

RED DOTS 

Fig. 9-36. Paths of the Red Beam As a Result of Proper and Im- 
proper Settings of the Purity Magnet and the Yoke Position. 
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LOOK TO THE LITTLE I NDIAN ..L FOR 

THE a GORTVALU E IN 

MOLDED PAPER TUBULAR CAPACITORS 
the Sangamo 

LThe Telechief will outlive all 
k_ other tubulars! Major manu- 

facturers' test and stamp 
of approval prove that 

Telechiefs have longer life. They 
have a final insulation resist- 
ance value 10 to 15 times 
greater than any other 
paper tubular-because 
they're molded in 
HUMIDITITE! 

The Telechief out- 
performs all other 

molded paper tubulars 
in moisture resistance ... 

in high temperature opera- 
tion ...in holding its rated 

capacity under all conditions. 

EXTRA VALUE AT NO 
EXTRA COST! This amaz- 

ing new capacitor - that meets specifications so 

tough that no previously existing paper tubular 
could approach them-is a premium tubular at the 

price of an ordinary one. See your Sangamo Distributor 
today! 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS 
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tioned deflection yoke will cause color impurity around 
the edges of the screen, since the error in the angle is 
greatest at those parts of the screen. 

A discussion of the deflection yoke used with a 
three -beam picture tube was included in the data on tubes 
employing the electrostatic convergence principle. The 
yoke for a tube using magnetic convergence is different 
only in that special shielding techniques are required. 
These techniques are necessary to prevent the magnetic 
fields around the yoke from affecting the fields around 
the convergence assembly. 

The photograph in Fig. 9-37 shows a yoke which 
employs special shields for this purpose. Note that a 
copper plate is placed directly behind the yoke assembly 
and that a ferrite ring is mounted a short distance behind 
the copper plate. These components prevent electro- 
static and electromagnetic coupling between the yoke 
windings and the convergence magnets. 

Field -Neutralizing Devices and Magnetic Shielding. 

The earth' s magnetic field and stray fields gene- 
rated within the receiver can cause a severe misalignment 
of the three beams in the color picture tube. Unless 
certain precautions are taken to prevent this condition, 
poor image reproduction will result. For this reason, 
field -neutralizing components and magnetic shielding are 
commonly used as auxiliary devices for the three -beam 
tube. 

The area is which the beams are most likely to be 
affected by stray fields extends from the plane of the 
deflection field to the viewing screen. A metal shield is 
placed around the bell of the tube to provide a path for 
the flux lines of these fields. The flux lines will follow 
the contour of the shield and are therefore prevented 
from extending into the beam paths. 

The photograph in Fig. 9-38 shows that the cone 
shield does not extend beyond the welded joint between 
the main cone of the tube and the faceplate section. As a 
result, this shield does not protect the beams as they 
pass between the shadow mask and the viewing screen. 
The magnets shown around the rim of the faceplate sec- 
tion are used to counteract stray fields which would 
affect the positions of the beams in this area. In an earlier 
method of doing this, a field -neutralizing coil which en- 
circled the faceplate section was employed. (The use of 
this device was described in Part IX of this Color TV 
Training Series.) Individual magnets for this application 
do the job better than a coil, since the strength and di- 
rection of the stray fields may not be the same at different 
points around the rim of the tube. Each magnet may be 
turned so that it neutralizes only the stray fields in its 
immediate area. 

Another type of field -neutralizing magnet is shown 
in Fig. 9-39. The cylindrical magnet is polarized in a 
direction that is perpendicular to its axis. Several of 
these devices are mounted around the rim strap. Two 
adjustments can be made in conjunction with each magnet. 
One adjustment involves the movement of the magnet 
toward or away from the tube. The other adjustment is 
performed by rotation of the magnet so that the direction 
of its field is changed. 

It was previously mentioned that beam -positioning 
magnets, a lateral -correction magnet, and convergence 
electromagnets were used to ensure beam convergence 
at all points on the shadow mask. The following discussion 
concerns these auxiliary components. 

FERRITE RING COPPER PLATE 

Fig. 9-37. Deflection Yoke Used With a Tube Which Employs the 
Principle of Magnetic Convergence. (Sample Courtesy of RCA.) 

Fig. 9-38. Metal Shield and Rim Magnets Used in Motorola 
Model 1 9CT 1 . 

Fig. 9-39. One of the Rim Magnets Used in the RCA Victor 
Model 21C755. 

Beam -Positioning Magnets. 

The photograph in Fig. 9-40 shows the physical 
appearance of the beam -positioning magnets used in the 
Motorola Model 19CT1 color receiver. In the photograph, 
the magnets are spaced 120 degrees apart to correspond 
with the positions of the electron guns. These magnets 
are placed in a plane which is approximately perpendic- 
ular to the central axis of the picture tube and which 
intersects the three sets of pole pieces at the end of the 
gun assembly. The distance from any one of the magnets 
to the neck of the tube may be altered by loosening the 
thumbscrew and sliding the shaft through its mounting. 
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The public is buying entertainment. Radios are simply the 
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areas, you can offer the additional UHF programs. 

GRANCO fall" FM RECEIVER 
The FM receiver that millions have been 
waiting for. 
Powerful six -tube chassis for high sensi- 
tivity and drift -free performance. 
Exclusive coaxial tuning-outstanding 
selectivity and stability. 
Amazing volume. Only table radio in its 
price class with a big, oval, 6" speaker. 
With built-in antenna. No installation required. 
Smart paragrid styling. Fits anywhere. In three 
colors. Blends with ony decor. Ultra -compact. 

MORE SALES! 

GRANCO,I/,4det LCU-A UHF CONVERTER 
Combining quality and price, and reflecting the out- 
standing "know-how" in UHF converters. 
Includes complete stage of amplification for 
greatest sensitivity over entire UHF band. 
Features a stage of preselection-a "must" in 
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Its unique coaxial tuner means continuous 
coverage of desired UHF channel. 
Outstanding eye appeal. Attractive plastic cabinet. 
Ultra -compact. Fits anywhere. Blends anywhere. 

LEADING MANUFACTURER OF UHF CONVERTERS AND FM RECEIVERS 

Write, Wire, 'Phone! Get the merchan- 
dising story behind the Granco Line, 
Literature and sales details on request, 
Better still, send us that order for these 
fast-moving items. 
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POSITIONING MAGNET POSITIONING MAGNET 
FOR RED BEAM FOR GREEN BEAM 

POSITIONING MAGNET 
FOR BLUE BEAM 

SHAFT 

MOUNTING BRACKET THUMBSCREW 

Fig. 9-40. Beam -Positioning Magnets Used in the Mo'orola 
Model 1 9CT I. 

The drawing in Fig. 9-41 shows the three fields 
which are produced by the positioning magnets. The 
strengths of the fields produced between the pairs of pole 
pieces are dependent upon the settings of the magnets. 
The force exerted upon each beam is perpendicular to 
the direction of the magnetic field between the pole pieces 
associated with that beam. Thus, the beams are deflected 
in directions indicated by the solid arrows in Fig. 9-41. 
The amount of deflection on each beam is a function of the 
strength of the magnetic field between its associated pole 
pieces. Let us assume for the moment that the beams 
strike the shadow mask of a particular tube in the pattern 
shown in Fig. 9-42. The dots represent the centers of 
the beams. The arrows indicate the directions that the 
beams can be moved by the fields between the pole pieces. 
Note that any two of the three beams in this tube can be 
converged but that all three beams cannot be converged. 
This is an undesirable condition. In order to correct the 
error in convergence, a lateral -correction magnet is used. 

The Lateral -Correction Magnet. 

The lateral -correction magnet is used to provide 
a field which will move the blue beam in a horizontal 
direction. This device is placed on the neck of the pic- 
ture tube so that its field intersects the special pole 
pieces mounted on the focus element of the blue gun. The 
magnetic field produced between these pole pieces and 
the direction of beam movement caused by this field can 
be seen in Fig. 9-43. Let us see how the lateral -correction 
device aids in obtaining convergence of all three beams. 

Consider a condition in which the blue beam cannot 
be made to converge at the same point at which the red 
and green beams converge. Such a condition was described 
in connection with Fig. 9-42. Fig. 9-44 shows the points 
at which the beams can be made to strike the shadow 
mask by means of the positioning magnets. The dotted 
arrow shows the direction in which the blue beam can be 
moved through the use of the lateral -correction magnet. 
Note that a movement of the blue beam in a lateral 
direction will cause all three beams to be converged. 

Two different types of lateral -correction devices 
are shown in Fig. 9-45. Both of these components will 
produce the same effect; therefore, either type may be 
used to obtain the desired result. The magnet in the de- 
vice labeled A in Fig. 9-45 is contained in a circular 
plastic piece which can be revolved 360 degrees; thus, 
a means is provided for varying the strength and revers - 

Fig. 9-41. Possible Directions of the Force Exerted Upon Each 
Beam by the Field of Its Associated Positioning Magnet. 

CENTER OF 

RED BEAM 

CENTER OF 

BLUE BEAM 

CENTER OF 

GREEN BEAM 

Fig. 9-42. Beams on the Shadow Mask and Possible Directions 
They Can Be Moved by Means of the Positioning Magnets. 

Fig. 9-43. The Field of the Lateral -Correction Magnet Deflects 
the Blue Beam in a Horizontal Direction. 
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functional controls and the greatest value offered to 
date. 

See the Phaostron "555", note its many outstanding 
features, its beautiful satin chrome case, its compact- 
ness and light weight, and you will know why 

"YOU CANNOT BUY BETTER" 

AC CURRENT RANGES 

SEPARATE RANGE & FUNCTION SWITCHES 
ONLY 2 JACKS 

COLOR CODED SCALES ARE RED, GREEN, BLUE & BLACK 

ACCURACY 3% DC, 4% AC 

GENUINE LEATHER CARRYING CASE 

$5.95 

PANEL MOUNTING ADAPTER $1.50 

"555" MULTIMETER 39.95 
at your PARTS DISTRIBUTOR 

complete with probes and batteries 

Manufactured by P H A O S T R O N COMPANY 151 Pasadena Avenue South Pasadena, Calif., U.S.A. 
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CENTERS OF RED\ \ 
AND GREEN BEAMS 

1 
+-a-- z 

\ 
\CENTER OF 

BLUE BEAM \ \ 
Fig. 9-44. Beams on the Shadow Mask and Possible Directions 
the Blue Beam Can Be Moved by Means of the Lateral -Correc- 
tion Magnet. 

ing the direction of the magnetic field. The magnet used 
in the device labeled B is threaded over its entire length 
so that the distance between the magnet and the neck of 
the tube may be varied as needed. If a reverse field is 
required, the magnet can be reversed in the assembly. 

Dynamic -Convergence Electromagnets. 

It has been pointed out that the distance the beams 
must travel from the plane of deflection to the shadow 
mask is greater at the edges than at the center of the 
screen. The convergence force must be varied during 
the scanning process if the beams are to converge at all 
points on the shadow mask. On the type of tube under 
discussion, an assembly of electromagnets is used to 
supply the dynamic convergence force. This assembly 
is positioned on the neck of the tube so that the field from 
each one of the electromagnets is coupled to the pair of 
pole pieces at the end of each electron gun. 

As shown in Fig. 9-46, the forces exerted upon the 
beams are radial with respect to the axis of the tube. It 
may be recalled that this description also applies to the 
forces produced by the beam -positioning magnets; there- 
fore, it can be said that the fields produced by the elec- 
tromagnets aid or oppose the fields produced by the 
positioning magnets. Dynamic voltages at the horizontal - 
and vertical -scanning frequencies are applied to each of 
the electromagnets. As a result, the field produced by 
a positioning magnet and the field produced by the asso- 
ciated electromagnet will aid each other when current 
through the electromagnet flows in one direction and will 
oppose each other when the current flow is reversed. 
This being the case, the beams can be independently di - 

(A) (B) 

Fig. 9-46. Possible Directions of the Force Exerted Upon Each 

Beam by the Field of Its Associated Electromagnet. 

rected so that they converge on the shadow mask at all 
times during the scanning process. Although earlier 
versions of color picture tubes employed a single element 
to provide dynamic convergence of all three beams 
simultaneously, it was found that a tube on which in- 
dividual convergence adjustments could be made for each 
beam provided better over-all convergence. The tube 
under discussion is such a tube. 

Again referring to Fig. 9-46, the reader will note 
that the electromagnets have horseshoe -shaped cores. 
These cores are constructed so that they can be aligned 
with the pole pieces in the tube. Two separate windings 
are found on each core. It is to these windings that the 
dynamic convergence voltages are applied. The nature of 
these voltages and their derivation will be discussed later 
in this section. 

The photograph in Fig. 9-47 shows the electro- 
magnets and their method of mounting in the Motorola 
Model 19CT1. This arrangement is typical in receivers 
which employ this type of picture tube. 

DYNAMIC -CONVERGENCE CIRCUITS 

Motorola Model 19CT I . 

A schematic diagram of the dynamic -convergence 
circuits used inthe Motorola Model 19CT1 color receiver 

ELECTROMAGNET FOR 

RED GUN 

ELECTROMAGNET 
FOR GREEN GUN 

ELECTROMAGNET 
FOR BLUE GUN 

Fig. 9-45. Lateral -Correction Devices Used in (A) RCA Victor 
Model 21CT55 and (B) Motorola Model 19CT1. 

Fig. 9-47. Dynamic -Convergence Electromagnets Used in the 
Motorola Model 19CT1. 
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is shown in Fig. 9-48. The coils in the assembly of elec - 
tromagnets are designated as T10, T11, and T12. The 
diagram shows that a convergence coil and a tilt coil are 
used with each electromagnet. Generally speaking, it can 
be said that the field produced by the convergence coil on 
the electromagnet determines the maximum amount of 
dynamic -convergence correction obtained. The field pro- 
duced by the tilt coil determines the time during vertical 
scanning when maximum correction is obtained. The 
term "tilt" is used because the action of the tilt coil 
produces an effect which makes a vertical row of colored 
dots slant to the right or left on a picture -tube screen as 
the amplitude of the voltage applied to the tilt coil is varied. 

Let us first consider the action of the circuits with 
respect to the convergence coils. The horizontal -phase 
coil and the .01-mfd capacitor associated with each of 
the convergence coils form resonant circuits at the 
horizontal -oscillator frequency. A sine wave at the 
horizontal -scanning rate is developed across each of 
these resonant circuits by a pulse from a winding on the 
horizontal -output transformer. The convergence -coil 
circuits which are effective at the horizontal frequency 
are shown in Fig. 9-49. The .047-mfd capacitors andthe 
vertical -amplitude controls in Fig. 9 -48 -have been eli- 
minated in Fig. 9-49 because the reactances of t h e 
capacitors are negligible at the horizontal frequency. 

The sine wave at the horizontalfrequency is applied 
to each of the convergence coils through the horizontal - 
amplitude controls. Each control provides the means for 
changing the voltage across its associated convergence 
coil so that the strength of the field at the horizontal 
frequency around the convergence coil may be varied as 
needed. The core in each of the phase coils can be ad- 
justed to shape the current waveform as required to obtain 
the best convergence in the horizontal plane. 

Further examination of the circuit drawing in Fig. 
9-48 will show that the saw -tooth current from the 
vertical -output stage passes through the three vertical - 
phase controls and through the 2 -henry choke L56 to a B+ 
point at the junction of R148 and C3D. This saw -tooth 
current causes a parabolic voltage at the vertical - 
oscillator frequency to be developed across the parallel cir- 
cuit formed by C14A and L56. This voltage is coupled to 
the convergence coils through C14B,the horizontal -phase 
coils, and the vertical -amplitude controls. 

The equivalent convergence -coil circuit at the 
vertical frequency is shown in Fig. 9-50. The 100-mfd 
capacitor C14B and the horizontal -phase coils are not 
shown because the reactances of these components are 
negligible at 60 cycles. A parabolic voltage at the vertical - 
oscillator frequency is applied to each of the convergence 
coils through its respective amplitude control. Each 
control provides the means for changing the voltage at 
the vertical frequency across its associated coil so that 
the strength of the field around each coil may be varied 
as needed. 

A saw -tooth voltage is developed across each of 
the vertical -phase controls as a result of the current from 
the plate of the vertical -output stage. The drawing in 
Fig. 9-50 shows that the center tap and rotor arm of each 
control are connected to opposite ends of an associated 
tilt coil. The amplitude and polarity of the saw -tooth 
voltage which is applied across any one of the tilt coils 
depend upon the relative position of the rotor arm on the 
associated phase control with respect to the center tap on 
that control. 

Since the convergence and tilt coils are wound on 
the same core, the fields generated by these coils are 
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Fig. 9-48. Dynamic -Convergence Circuits Used in the Motorola 
Model 19CT 1. 
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Fig. 9-50. Simplified Schematic of the Dynamic -Convergence 
Circuit at the Vertical Frequency. (Motorola Model 19CT1.) 

combined and produce a resultant field. In order to ob- 
tain the best convergence in the vertical plane, t he 
vertical -amplitude and vertical -phase controls can be 
adjusted as needed to control this resultant field. 

Before analyzing the current waveforms in the con- 
vergence and tilt coils, let us investigate the circuitry 
of another color receiver which uses electromagnetic 
convergence. 
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Fig. 9-51. Dynamic -Convergence Circuits Used in the RCA Victor Model 21C755. 

RCA Victor Model 21 CT55. 

The schematic diagram in Fig. 9-51 shows the 
dynamic -convergence circuits used in the RCA Victor 
Model 21CT55 color receiver. As in the circuit just dis- 
cussed, two coils are used with each of the three electro - 
magnets T11, T12, and T13. According to the schematic 
one might conclude that each pair of coils is connected 
to provide transformer action by which coupling is pro- 
vided from one winding to another; but in the case of 
convergence electromagnets, energy is applied to both 
coils in order to produce a resultant field. The two coils 
are wound around adjoining sections of a ferrite core . 

As shown in Fig. 9-52, a horseshoe -shaped core is 
formed by the two sections. Since the core is common to 
both coils, the fields of the two coils will be combined. 

KNURLED KNOB 
CYLINDRICAL MAGNET POLARIZED 
AS INDICATED 

5 

FERRITE CORE 

Fig. 9-52 also shows that the beam -positioning 
magnets used in this receiver are cylindrical in shape and 
are mounted in the groove between the two sections of 
the ferrite core. Each magnet is polarized as indicated 
in the drawing and produces a static field within its 
associated electromagnet. The magnet may be rotated so 
that a static field of either polarity and of the desired 
strength will be produced. 

In order to understand clearly the operation of the 
dynamic -convergence circuits in this receiver, let us use 
a simplified schematic for each individual circuit. 

The simplified schematic in Fig. 9-53 shows the 
dynamic -convergence circuit which is effective at the 
horizontal frequency. The operation of this circuit is 
almost identicalto the one used in the Motorola receiver. 
The main difference between the two is that in this cir- 
cuit, trimmer capacitors are used to vary the phase of 
the sinusoidal voltages; whereas, in the other circuit, 
variable inductances are used for this purpose. 

Fig. 9-52. Parts of an Electromagnet Used in the RCA Victor 
Model 21C755. 
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Fig. 9-53. Simplified Schematic of the Dynamic -Convergence 
Circuit at the Horizontal Frequency. (RCA Victor Model 21 CT55.) 
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Fig. 9-54 is a simplified schematic which shows 
the source for the dynamic convergence voltage at the 
vertical frequency. R1 represents the total resistance 
of the network (in Fig. 9-51) composed of R294, R295, and 
the three vertical -amplitude controls. R2 in Fig. 9-54 
represents the total resistance of the three tilt controls 
shown in Fig. 9-51. A saw -tooth waveform of current 
flows from the vertical -output stage through the primary 
winding of the output transformer; however, the current 
waveform through R149 is parabolic because of the by- 
passing action of the parallel RC network composed of 
C22, R1, C23, and R2. See waveform W1 which represents 
the voltage waveform across R149. 

The 15-mfd capacitor C22 blocks the DC component 
of waveform W1 and aids in shaping the voltage waveform 
across the remainder of the network. The voltage across 
the RC network formed by R1, R2, and C23 is shown by 
waveform W2. These components comprise a voltage - 
divider network. Capacitor C23 presents a low impedance 
to the high frequencies represented by the sharp voltage 
rise, but it presents considerable impedance to the low 
frequencies represented by the parabolic curve. The 
result is that the parabolic voltage shown by waveform 
W3 appears across R1 (which represents the vertical - 
amplitude controls in Fig. 9-51). The saw -tooth waveform 
of voltage shown by W4 appears across R2 (which repre- 
sents the vertical -tilt controls in Fig. 9-51). 

The simplified schematic in Fig. 9-55 represents 
only that portion of the circuit which supplies the vertical 
parabolic voltage to the convergence coil associated with 
the blue gun. R3 represents the total resistance afforded 
by the red- and green -amplitude controls and the 1K -ohm 
resistor R294 in Fig. 9-51. Keep in mind that the voltage 
waveform across C23 is W3 in Fig. 9-54. The amplitudes 
of the parabolic voltages developed across R295 and R3 
in Fig. 9-55 are approximately the same, because the 
voltage division is approximately one to one. 

When the rotor arm of the blue -amplitude control 
R23B is moved to a point somewhere near the center of 
the control, no voltage will be applied across the coil. 
Thus, no current will flow through the coil and no mag- 
netic field will be produced. When the rotor arm of R23B 
is moved to the upper end of the control, the coil will be 
connected across R3. When the rotor arm of R23B is 
moved to the lower end of the control, the coil will be 
connected across R295. In the first case, point 4 of the 
coil will be connected to the lower side of R3; and in the 
second case, this point will be connected to the upper side 
of R295. The polarity óf the voltage applied to the coil 
can be reversed by moving the arm of the control from 
one side of center to the other. The amplitude of the 
appliedvoltage will increase as the arm of R23B is moved 
farther from the center of the control. 

The simplified schematic in Fig. 9-56 represents 
only that portion of the circuitwhich supplies the vertical 
parabolic- voltage to the convergence coil associated 
with the red gun. R4 represents the combined resistance 
of the green -amplitude control and the 1K -ohm resistor 
R294 in Fig. 9-51. When the rotor arm of R24B in Fig. 
9-56 is moved to the lower end of the control, the voltage 
drop across the coil will be at a minimum. Very little 
current will flow through the coil, and a weak magnetic 
field will be produced. As the rotor arm is moved toward 
the upper end of the control, the voltage applied to the 
coilwill increase; consequently, the current flow through 
the coil and the strength of the electromagnetic field 
around the coil will increase. The field strength will be 
at its maximum when the rotor arm reaches the upper 
end of the control. 
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W2 

Fig. 9-54. Simplified Schematic of the Dynamic -Convergence 
Circuit at the Vertical Frequency. (RCA Victor Model 21CT55.) 
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Fig. 9-55. Simplified Schematic of the Circuit Which Supplies the 
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Model 21 CT55.) 
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Fig. 9-56. Simplified Schematic of the Circuit Which Supplies the 
Voltage to the Convergence Coil for the Red Gun. (RCA Victor 
Model 21C755.) 

The operation of the circuit which supplies the 
vertical parabolic voltage to the convergence coil asso- 
ciated with the green gun is the same as the operation 
of the circuit shown in Fig. 9-56. It is interesting to note 
that the polarity of the parabolic voltages applied to the 
red- and green -convergence coils cannot be reversed in 
the same manner that the parabolic voltage applied to the 
blue -convergence coil can be reversed. 

The circuits which supply the saw -tooth voltages 
to the electromagnets are shown in the simplified sche- 
matic diagrams in Fig. 9-57. Schematic A represents the 
blue -tilt circuit, and schematic B represents the red -tilt 
circuit. The coil shown in each of these circuits is the 
tilt coil and should not be confused with the convergence 
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" SATISFIED CUS1OMERS - 
NOT CALL BACKS ." 

That's right. I rarely get a complaint 
callback when I've used Tung -Sol Tubes. 
That makes fora lot of happy customers. 
I've found Tung-Sol's regular line of 
tubes more uniform and more depend- 
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TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 
Chicago, Columbus, Culver City (Los Angeles), Dallas, Denver, 
Detroit, Newark, Seattle. 

coils shown in the previous simplified circuits. The in- 
put signal is that shown as waveform W4 in Fig. 9-54. 
Note that direct current flows through each of the coils 
in Fig. 9-57 from point 1 to point 2. This current flow 
results from the fact that each coil is connected across 
the power supply through a voltage -divider network. 
Direct current through the coils was provided in order 
to compensate for any slight misconvergence caused by 
variations in the line voltage. The green -tilt circuit is 
not shown in simplified form because it is identical to 
the red -tilt circuit. 

The polarity of the saw -tooth voltage applied to the 
blue -tilt coil cannot be reversed; whereas, a saw -tooth 
voltage of either polarity may be applied to the other 
two tilt coils. 

Summarizing the discussions that concern the cir- 
cuits which supply the dynamic voltages at the vertical 
frequency, we can state that the voltage applied to the 
blue -tilt coil cannot be reversed in polarity but that the 
voltage applied to the blue -convergence coil can be re- 
versed in polarity. In addition, we can state that the 
voltages applied to the red- and green -tilt coils can be 
reversed in polarity but that the voltages applied to the 
red- and green -convergence coils cannot be. 

Now let us consider the function of a few components 
which are used inthe circuit shown in Fig. 9-51 but which 
were not included in the simplified drawings. Refer back 
to Fig. 9-51, and note that T10 is comprised of six 320 - 
millihenry chokes. The reactance of each choke is about 
120 ohms at the vertical frequency and about 31.5K ohms 
at the horizontal frequency. As a result, the chokes can 
be considered as short circuits to the parabolic and saw - 
tooth voltages; however, these chokes present a consider- 
able impedance tothe sinusoidal voltages at the horizontal 
frequency and prevent these voltages from appearing 
across the vertical amplitude and tilt controls. The .068- 
mfd capacitor C205 in Fig. 9-51 presents a high im- 
pedance at the vertical frequency and a very low impedance 
at the horizontal frequency. That portion of the horizontal - 
frequency voltage which -appears across the convergence 
coils because of transformer action will be bypassed to 
ground. This prevents a voltage at the horizontal fre- 

200 

Fig. 9-57. Simplified Schematics of the Circuits Which Supply 
the Voltages to the Tilt Coils (A) for the Blue Gun; (B) for the Red 
Gun. (RCA Victor Model 21CT55.) 
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quency from appearing in the circuits which supply the 
parabolic and saw -tooth voltages at the vertical frequency. 
The .22-mfd capacitors C203 and C204 which are con- 
nected respectively at terminal 2 of T11 and at terminal 2 

of T13 provide bypasses to ground at the horizontalfre- 
quency. C21 provides a bypass at this frequency from 
terminal 2 of T12 to a B+ source. 

Currents in the Convergence and Tilt Coils. 

At this point in the discussion of convergence cir- 
cuits, let us consider the nature of the currents through 
the coils of each of the electromagnets. In both the RCA 
Victor Model 21CT55 and the Motorola Model 19CT1 re- 
ceivers, a parabolic voltage at the vertical frequency is 
applied to one coil of each electromagnet, and a saw -tooth 
voltage at the same frequency is applied to the other coil. 
A sinusoidal voltage at the horizontal frequency is also 
applied across one of these coils. The parabolic voltage 
produces a parabolic current, the saw -tooth voltage pro- 
duces a modified saw -tooth current, and the sinusoidal 
voltage produces a sinusoidal current. 

It has been mentioned that the magnetic fields of 
the two coils used with each electromagnet will be com- 
bined because the coils have a common core. The re- 
sultant field of any one electromagnet is approximately 
the same as that which would be produced if the three 
voltages were combined and then applied across a single 
coil. If the waveforms of the parabolic and saw -tooth 
currents are plotted graphically, the algebraic sum of 
their values can be plotted to show the variation in the 
field strength during a vertical -scanning period. Then 
when the field produced by the sinusoidal current at the 
horizontal frequency is considered, it can be said that 
the vertical field is modulated by a sine wave at the 
horizontal frequency. 

The waveforms of the parabolic and saw -tooth cur- 
rents through the coils of the electromagnets and the 
resultant fields are shown in the drawings of Fig. 9-58. 
The circuits for all three electromagnets used in the 
Motorola Model 19CT1 receiver are identical, and only 
parts A and B of this figure are needed to illustrate the 
currents and resultant fields associated with this re- 
ceiver. Parts A and B also illustrate the currents and 
fields which are associated with the electromagnets used 
with the red and green guns in the RCA Victor Model 
21CT55 receiver. Parts C and D of the same figure per- 
tain only to the currents and resultant fields for the elec- 

TILT-COIL CONVERGENCE -COIL 

CURRENT/ 

A 

` RESULTANT FIELD , 

C 

8 D 

TILT -COIL CONVERGENCE -COIL 

CURRENT CURRENT 

RESULTANT FIELD 

Fig. 9-58. Current Waveforms Through the Two Coils of an Elec- 
tromagnet and the Resultant Fields Produced. 
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tromagnet used with the blue gun in the RCA Victor 
Model 21CT55. 
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The resultant fields shown in parts A and B of 
Fig. 9-58 represent the possible extremes obtainable 
through adjustment of the tilt control, with the amplitude 
control set for maximum current in both cases. The tilt - 
coil current represented in part A is obtained with the 
tilt control set at one end of its rotation, and the tilt -coil 
current represented in part B is obtained with the tilt 
control set at the opposite end of its rotation. Note the 
difference in the shapes of the waveforms of the two 
resultant fields. 

The difference in the waveforms of the resultant 
fields shown in parts C and D are obtainable by setting 
the amplitude control for maximum current and by setting 
the tilt control first at one extreme of its rotation and 
then at the other. 

Fig. 9-59. The Strength of the Magnetic Convergence Field 
Varies at Both the Vertical and Horizontal Frequencies. 

An infinite number of variations of waveforms of 
the resultant fields could be plotted, because the amplitudes 
of the currents through the convergence coil and tilt coil 
can be reduced individually or together. If the amplitude 
of the c urrent of the convergence coil is reduced, the 
curvature of the waveform which represents the resultant 
field will decrease. As the amplitude of the current of the 
tilt coil is reduced, the- waveform which represents the 
resultant field will approach the symmetry of the wave- 
form of the convergence -coil current. These factors 
provide an infinite number of variations in the phase and 
amplitude of the vertical -convergence force applied to 
each of the electron beams. 

When the dynamic voltages at both the horizontal 
and vertical frequencies are applied across the coils of 
each electromagnet, it may be stated that the dynamic - 
convergence field developed at the vertical rate will be 
modulated by the field developed at the horizontal rate. 
Fig. 9-59 shows a waveform which follows the variations 
of the strength of such an electromagnetic field over an 
interval of two vertical -scanning periods. By individually 
adjusting the controls which determine the amplitude and 
phase of each voltage applied to the coils of each electro- 
magnet, the rasters of the three electron beams can be 
made to coincide on the shadow mask of the picture tube. 

The next part of the Color TV Training Series will 
present the setup procedure for a receiver which uses a 
color picture tube of the electrostatic type. 

In order to give the reader an opportunity to test 
himself on the material in this issue, we are including on 
the insert a few questions that are answered in this 
discussion. 

C. P. OLIPHANT 
and 

VERNE M. RAY 
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Dollar and Sense Servicing 
(Continued from page 31) 

GUMPTION. Here' s an old- 
fashioned ,word meaning what y o u 
have to have to get somewhere in life. 
The man who stands still or slips 
backward doesn't have it; however, 
without "gumption" he may well be 
a lot happier and healthier than those 
who' re pushing their career like a 
wheelbarrow. 

As we grow older and notice 
more closely the "big shots" who 
baby their ulcers with a milk diet, who 
land in the hospital with a nervous 
breakdown, or who just simply drop 
dead at their desk from an overworked 
heart, common sense begins to look 
much more desirable than gumption. 
Call it slipping or call it laziness if 
you will, but what good is gumption to 
you and your family when you' re six 
feet under? 

ELECTROFORMED WIRE. The 
wire that runs from the street tele- 
phone line to your house has two re- 
quirements - enough steel to hold 
when branches fall on it and enough 
copper to give the required conductiv- 
ity. Western Electric formerly had 
to use copper -clad steel wire in which 
the copper was rolled aroundthe stéel 
by an intricate mechanical process. 
Now it has its own plant for putting 
the copper on the steel by plating, 
sometimes called electroforming. 
Some 25 wires at a time run through 
block -long plating baths, with elec- 
tronic controls measuring the conduc - 
tivity of each wire in turn and changing 
plating speed accordingly so that each 
wire gets the essential amount of 
copper. 

In wartime, the same wire can 
be used for telephone lines strung 
over treetops by airplane or heli- 
copter, to maintain j a m p r o o f and 
secret communication with advancing 
troops. Development of the electro - 
forming process gives the needed 
second source of supply for this es- 
sential military requirement of strong 
conductive wire, so that if one plant 
is knocked out there' 11 still be wire 
for war. 

Publication of details on how 
these new production techniques work 
means we can set up new plants quickly 
anywhere, no matter what an enemy 
does. That's why we get such a feeling 
of pride in our country and security 
in our future when going through little- 
known plants having terrific military 
value. 

TRAPS. Practically all picture - 
tube manufacturers have gone to 
aluminized tubes now. Automatic 
equipment puts a layer of aluminum 
only a few molecules thick on the 
screen inside the tube. 

The first aluminized coatings 
were heavy enough to stop ions, 
making Ion traps unnecessary; with 
electronically controlled thin coatings 
currently being produced, ion traps 
are back again in many sets for added 
insurance against ion trouble. 

PROP. When you're the boss 
of your own business, in effect you' re 
president of the company. Tradition- 
ally, though, this title is used only for 
large businesses, chiefly those that 
are incorporated. The title of pro- 
prietor, abbreviated Prop., or Propr., 
has been widely used on business 
cards and in advertising to indicate 
who' s head of a servicing business; 
but somehow this title sounds anti- 
quated. How aliout just putting Owner 
after your name? 

TRANSISTOR RADIO. The little 
Regency radio, first all -transistor 
design to hit the market in volume, is 
selling fine at $49.95 list price at 
Liberty Music Shop in New York City, 
with no discounts given. People are 
amazed at its performance in the shop 
and even more so when they get it 
home in quieter surroundings where 
its tone quality can be appreciated. 

Service manager Norman Platner 
at this shop says there' ve been very 
few troubles with these little sets. 
Practically 100 per cent of them work 
on arrival, and the occasional trouble - 
maker has invariably had only a rosin 
joint due to trouble in dip -soldering. 
If the bad joint can't readily be local- 
ized, a quick dab at each joint with a 
small hot soldering iron will clear up 
the trouble. 

It' s hard to realize that bad 
joints can occur when all are soldered 
at once by dunking the chassis in liquid 
flux first, then in molten solder. Appar- 
ently some component leads acquire 
a grease or oxide film that doesn' t 
come off in the flux. Be assured that 
all manufacturers are working on this 
dip -soldering problem. In the mean- 
time, condition yourself to suspect 
joints first when a dip -soldered set 
acts up. Leave the transistors alone; 
they' re the least likely to be the cause 
of trouble. 

INCOME TAX. For real help in 
preparing your Federal income tax 
return, see pages 75 to 107 of "Suc- 
cessful Service Management," a 
book that is available from GE tube 
distributors. Among other things, 
this tells how to make out your de- 
ductions from your gross income in 
order to get credit if part of your 
residence is used for such business 
as keeping the books, handling cor- 
respondence, and handling business 
phone calls. Automobile expenses are 
also deductible to whatever extent 
the car is used for business, and the 
book gives detailed instructions for 
keeping the necessary logs and rec- 
ords to substantiate your claims if 
challenged. 

An example is given for a five - 
room house inwhich one room is used 
for business; therefore, 20 per cent 
of the residence expense is deductible. 
The telephone is estimated to be used 
50 per cent for business, and the auto- 
mobile is estimated at 25 per cent for 
business. In this particular case then, 
the permissible deductions for ad- 
justed gross income to report on your 
Federal tax return are: 

Depreciation 

Total 
Cost 

Business 
Deduction 

on house $250.00 $ 50.00 

Repairs 
to house 500.00 100.00 

Interest on 
mortgage 450.00 90.00 

Real estate 
taxes 400.00 80.00 

Light and 
heat 200.00 40.00 

Telephone 96.00 48.00 

Auto 
depreciation 

cost $2,0001 400.00 100.00 
5 yrs. 

Auto repairs, 
gas, oil 325.00 81.25 

State gasoline 
taxes 8.00 2.00 

Driver's . 

license 5.00 1.25 

Total $ 592.50 

The book cautions that these 
percentage figures should not be used 
in your own return just because they 
are given in this example and gives 
specific instructions for figuring out 
your own values and percentages. 
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TAPE RECORDERS. Year-end 
estimate by Electrical Merchandising 
magazine sajs 470,000 magnetic tape 
recorders were sold in 1954, as com- 
pared to 275,000 in 1953. They say 
three factors kept the sales from 
going still higher: 

1. Production slowdowns due to 
lack of needed special components 
such as recording heads. 

2. Failure of many recorder manu- 
facturers to achieve mass distribution 
of their models. 

3. Lack of merchandising. Too 
few dealers try as hard to sell re- 
corders as they do other merchandise, 
and most of the manufacturers give 
their dealers little sales help other 
than through national advertising. 

As a venture into a new branch 
of selling, s e r v i c e organizations 
might well consider taking on a good 
line of magnetic recorders and using 
service technicians to give on -the - 
spot demonstrations right in homes 
during service calls. Just plug in the 
machine loaded with the latest pre- 
recorded reel of taped background 
music, and let it run while working 
on the TV set. Even just one sale a 
week may put a decided boost in a 
service technician' s take-home pay 
and in shop income. 

FAR-SEEING EYES. Here are 
two interesting new uses for industrial 
television systems. On the West 
Virginia Turnpike, cameras are 
mounted on the ceiling of a tunnel to 
replace the guards formerly stationed 
at intervals in the tunnel to detect 
traffic jams. And out West, a parking 
lot operator mounted a camera high 
atop a post and put the monitor re- 
ceiver in his shack to show at all 
times where the empty spaces were, 
if any, on the lot. 

TRENDS OF THE TIMES. Con- 
sole radios are fast vanishing these 
days, with universal AC -DC table - 
model radios taking over. Straight AC 
receivers with power transformers 
are also pretty much a thing of the 
past, along with tuning indicators and 
push-button tuning. Bets a r e still 
being taken on the battle between loop 
antennas and ferrite sticks for radios. 
But all bets are off on the TV -radio 
battle; it' s evident to all now that 
these two will live happily together for 
many years to come. 
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